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EXECUTIVE SUMMARY

The proposed Highway 407 East extension extends from the current terminus of Highway 407 at
Brock Road in the City of Pickering to Highway 35/115 in the Municipality of Clarington. For the
purposes of preliminary design, the project route has been divided into three (3) sections (the Western
Section, the Central Section and the Eastern Section) as shown on Drawing C-01.

The planning study and preliminary design of foundations component for the proposed Highway 407 East
project were carried out in two (2) separate phases. A Phase | Desktop Study for this project was
completed in 2008 for each section of the proposed highway extension for planning and feasibility study
purposes by Thurber Engineering Ltd. (Thurber) and is presented in three (3) separate reports for each
section titled “Foundation Desktop Study, Highway 407 East — Western Section; Central Section; Eastern
Section”, W.O 07-20015 to 07-20017 dated October 2008. The Phase | Desktop Study was based on an
assessment of site geology using air-photo interpretation, hydrogeologic information and borehole data
obtained from previous investigations including the preliminary investigation conducted by MTO in 1994
for planning purposes.

Similar to the planning study, the construction of the proposed Highway 407 East has been divided into
2 phases. Phase 1 includes construction from the current terminus of Highway 407 at Brock Road
easterly to Harmony Road and Phase 2 includes construction from Harmony Road easterly to
Highway 35/115. Phase 2 was further divided into the Central Section (East Part) which extends from
Harmony Road in the City of Oshawa to Courtice Road in the Municipality of Clarington and the Eastern
Section that extends from Courtice Road to Highway 35/115 in the Municipality of Clarington.
Recommendations pertaining to the Eastern Section are provided under a separate cover.

The Central Section including West and East parts extends from Ashburn Road to Courtice Road in the
Municipality of Clarington. In 2010, Thurber prepared the Preliminary Foundation Investigation and
Design Report (FIDR) with the results of the Phase Il foundation investigation and recommendations for
the planning and preliminary design of the proposed Highway 407 East — Central Section (East part) and
Central Section (West part).  The purpose of Thurber’s Phase Il study was to provide *“as near as
possible” preliminary design level foundation investigation and design information given the constraints
at the time of the investigation. The Thurber preliminary FIDR superseded all previous reports including
the Desktop Study for the purpose of preliminary foundation design.

Peto MacCallum Ltd. (PML) prepared this report to supplement Thurber’s preliminary report on the
Central Section (East part) referenced above. This report is presented in three (3) parts:

Part A — Preliminary Foundation Investigation Report (FIR): presents an overall description of the
project, description of the regional geology/geomorphology and general groundwater conditions within
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the project limits and site-specific subsurface and groundwater conditions at each of the proposed
highway bridge crossings and interchanges, culverts, deep cuts and high fills based on the results of
limited borehole investigation and laboratory testing carried out. Individual Preliminary FIR sheets
summarizing the results of the field investigation and geotechnical laboratory testing for each structure
site are presented following the text of the report.

Part B — Preliminary Foundation Design Report (FDR): provides project-wide engineering
recommendations for preliminary design for each proposed structure, culvert, deep cut and high fill site.

Part C — Site Specific Preliminary Foundation Investigation and Design Report (FIDR) Sheets: provides
individual site specific recommendations.

Each highway crossing site (i.e. bridge, culvert, etc.) was characterized in the Request for Proposal (RFP)
as requiring low, medium or high level investigative effort. The definitions of the target effort levels are
defined in the RFP and summarized in Section 3.0 of this report. The desired investigation effort was
achieved at each of the 10 required sites (4 bridges, 1 culvert, 3 deep cut sections and 2 high fill sections)
included in this report.

For deep cut and high fill sections (depth/height greater than 4.5 m), summary tables have been included
that identify the deep cut and high fill locations, depths/heights, the anticipated subsurface conditions,
and preliminary geotechnical recommendations.

The record of borehole sheets, laboratory testing, and record of borehole sheets from previous
investigations are presented in Appendices A, B and C respectively.

While the information presented in this report may be used for planning and preliminary design purposes,
it is not sufficient nor intended for detail design purposes. The preliminary subsurface investigation was
limited to borehole drilling within accessible parts of sites. Locally, species at risk legislation limited
drill rig access. Where drilling was carried out, the boreholes were not necessarily advanced at or within
the footprint of the foundation elements. Accordingly, further investigation will be required at the final
locations of the foundation elements, approaches, deep cut and high fill sections during detail design to
establish or confirm/reassess the preliminary recommendations provided herein.
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1.0 INTRODUCTION

This report presents the factual findings obtained in the preliminary foundation investigation carried out
by PML in the period of October 1, 2012 to July 29, 2013 to supplement the preliminary investigation
carried out by Thurber for the preliminary design of the proposed Highway 407 East — Central Section
(East Part), refer to Drawing C-01. The project limits extend from Harmony Road in the City of
Oshawa to Courtice Road in the Municipality of Clarington (approximately 5 km).

Delcan has been retained by MTO to undertake the 407E Phase 2 Owner’s Engineer (OE) Assignment
(Purchase Order No. 2011-E-0006). PML conducted the foundation investigation as a sub-consultant to
Delcan under this OE assignment. The terms of reference and scope of work for the preliminary
foundation investigation and design are outlined in MTO’s Request for Proposal (RFP) for Work Orders
No. 07-20016 and 07-20017.

All elevations in this report are expressed in metres and refer to the geodetic datum.

2.0 PROJECT DESCRIPTION

The technically recommended route for the proposed Highway 407 East starts at the current terminus at
Brock Road in the City of Pickering and ends at Highway 35/115 in the Municipality of Clarington.
The route includes two north-south links connecting the proposed Highway 407 extension to
Highway 401 — the West Durham Link (WDL) in Whitby and the East Durham Link (EDL) in
Clarington. The proposed highway extension is divided into three main sections: a Western Section
which extends from Brock Road to Ashburn Road and includes the WDL, a Central Section which
extends from Ashburn Road to Courtice Road, and an Eastern Section which extends from Courtice
Road to Highway 35/115 in the Municipality of Clarington and includes the EDL. Drawing C-01 shows
the proposed alignment for the above described overall route.

The Central Section (East Part) which is addressed in this report consists of a single roadway section
referred to as the Highway 407 Central (East Part) Mainline. The Central Mainline is an approximately
5 km long highway section extending from Harmony Road in the City of Oshawa to Courtice Road in
the Municipality of Clarington.

The original scope of work for this project, as described in the RFP, included a total of 10 sites
(4 bridges, 1 culvert, 3 deep cut sections and 2 high fill sections). This report provides sufficient
information for planning and preliminary foundation investigation and design at all 10 required sites.

Peto MacCallum Ltd.

Structures were originally designated as ‘CM’ (Central Mainline) with sequential numbers. The initial
structure numbering system was retained by Thurber for the preliminary foundation report, however a
new structure numbering system was subsequently provided. The new structure designation for the
Mainline is “M-" with sequential numbering. It is noted that PML has used the new structure numbering
system with boreholes featuring an ‘M-’ numbered in accordance with their respective structure.
A cross-reference of site numbers is provided in Table 1, Section 4.2.

It is also noted that subsequent to the preliminary foundation report by Thurber the stationing along the
proposed Highway 407 extension was updated. This updated stationing has used by PML, unless
otherwise noted.

In addition to the grade separation, bridge and culvert structures, there are deep cuts and high fill
sections along the proposed alignment. The deep cuts and high fills are defined as sections where the
depth of cut or height of fill exceeds 4.5 m. The deep cut and high fill sections are summarized in Table
2 in Section 4.2.

The proposed Highway 407 Central (East Part) Mainline route runs mainly through farmland, crossing a
number of creek valleys, tributaries, as well as municipal and regional roads. Several wide low-lying
valleys are present where the mainline crosses multiple creeks present along the alignment. The overall
surface topography along the proposed routes is gently sloping downward from the east and west limits
towards the centre of the mainline alignment near Regional Road 57 and to the south towards Lake
Ontario. The area is incised by various creeks and associated tributaries, such as Harmony Creek and
Farewell Creek.

3.0 INVESTIGATION PROCEDURES

Where no conflicts with environmentally sensitive areas (ESA), provincially significant wetlands (PSW)
or species at risk (SAR) were present, subsurface investigations were carried out at or adjacent to the
locations of the proposed bridge sites. The subsurface investigations presented in this report were
conducted by PML in the period of October 1, 2012 to July 29, 2013 and involved a total of 19
boreholes (12 boreholes for bridge sites, 2 boreholes for culvert sites, 3 boreholes for deep cut sites and
2 boreholes for high fill sites) to depths of 6.2 to 38.4 m. Selected borehole data from
Thurber’s investigation and the “Foundation Investigation Report for Environmental Assessment
(Hydrogeology Specialty) — Highway 407 East — Central Section” prepared by AECOM in
January, 2009 has been used for preparation of this report.
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The complexity of each site (i.e. target investigative effort level) was defined by Thurber based on
existing geological information and available borehole information from previous investigations. The
corresponding number of boreholes required to be advanced at each bridge/interchange site was
determined by the site complexity designation as specified in the RFP and as summarized below:

e Low complexity sites: no borehole investigation required,

e Medium complexity sites: two (2) boreholes required; one (1) at or as close as possible to each of the
proposed abutment locations; and

e High complexity sites: four (4) boreholes required; two boreholes at or near the proposed bridge
abutment locations and two (2) boreholes at the locations of the approaches.

The field investigations were carried out using truck-mounted and track-mounted drill rigs supplied and
operated by Fisher Environmental Ltd. and Eastern Soil Drilling. The boreholes were advanced using
solid and hollow stem augers or wash boring methods to competent strata and generally penetrated 3 m
beyond refusal, described as a standard penetration test N value greater than 100-blows.

Soil samples were obtained at selected intervals using a split-spoon sampler in accordance with the
Standard Penetration Test (SPT) procedures (ASTM D1586 Standard Test Method for Standard
Penetration Test). In-situ vane tests using an MTO “N’-size vane (ASTM D2573 Standard Test Method
for Field VVane Shear Test) were carried out at selected depths where soft to stiff cohesive soils were
encountered.

The groundwater conditions in the open boreholes were observed throughout the drilling operations, and
piezometers were installed at selected borehole locations. A total of eight (8) piezometers were installed
by Thurber and PML as part of the subsurface investigation at or near sites mentioned in the RFP for this
project. The piezometers consist of 19 mm or 50 mm outside diameter rigid PVVC pipe with a 1.5 m long
screen that is surrounded by a sand pack and sealed at a selected depth within the boreholes.
The annulus between the borehole wall and the piezometer pipe above the filter pack was backfilled to
ground surface using bentonite pellets. All other boreholes were backfilled to ground surface using
bentonite pellets on completion of drilling in accordance with Ontario Regulation 903 Wells
(as amended by Ontario Regulation 372).

Where artesian groundwater conditions were encountered in the boreholes, the artesian condition was
sealed at the source. Details of the artesian condition and the sealing operations are included on the
Record of Borehole sheets, where applicable.

Peto MacCallum Ltd.

The field work for the current study was supervised on a full-time basis by PML technical staff members
who located the boreholes in the field, arranged for the clearance of underground service locations,
directed the drilling, sampling, and in situ testing operations, and logged the boreholes. The soil
samples were identified in the field, placed in labelled containers and transported to PML’s laboratory in
Toronto for further examination and testing. Various combinations of index and classification tests
consisting of water content determinations, Atterberg limits and grain size distribution analyses were
carried out on selected soil samples.

PML established borehole locations in the field and J.D. Barnes provided their co-ordinates and ground
surface elevations at the boreholes. Thurber measured the borehole locations and elevations in the field
using a Trimble Pathfinder ProXRT GPS unit with an accuracy of +/- 0.5 m. The northing and easting
coordinates were based on MTM NADS83, with the ground surface elevations referenced to the
Geodetic datum, as presented on the Record of Borehole sheets provided in Appendix A. All borehole
locations were checked for the presence of underground utilities prior to drilling.

4.0 SITE GEOLOGY AND STRATIGRAPHY

4.1 Regional Geology

The alignment of the proposed Highway 407 East — Central Section (East Part) is situated within the
Regional Municipality of Durham which encompasses two major physiographic regions — the
Oak Ridges Moraine and the South Slope, as delineated in The Physiography of Southern Ontario® and
described below.

The Oak Ridges Moraine region forms the northern boundary of the alignment, and is comprised
predominantly of sand and gravel deposits. The Oak Ridges Moraine is a major regional aquifer and
groundwater recharge area.

In the South Slope region the majority of the Highway 407 mainline section lies within the South Slope
region and is comprised of calcareous clay till with lacustrine clay and silt reworked by glaciers, with
numerous scattered drumlins and deep valley cuts caused by flowing streams towards Lake Ontario.

! Chapman, L.J. and Putnam, D.F. The Physiography of Southern Ontario, Ontario Geological Survey Special VVolume 2,
Third Edition, 1984. Accompanied by Map P.2715, Scale 1:600,00
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The bedrock within the project area is described as being comprised of blue-grey shales of the
Blue Mountain Formation and limestones of the Lindsay Formation. The bedrock in the area is
described as providing a deep aquifer unit, where groundwater flow occurs through the bedding plane
fractures. Based on geological maps produced by the Ministry of Northern Development and Mines,
bedrock is expected to around elevation 100 along the Central (East Part) Mainline, corresponding to an
overburden thickness of about 80 to 140 m.

4.2 Site-Specific Descriptions and Subsurface Conditions

Table 1 summarizes the structure sites, category (i.e. underpass, overpass or culvert), location,
site ranking (level of investigative effort), and boreholes advanced at or adjacent to each site as part of
the current and/or past investigations. Creek and floodplain crossings are also indicated, many of which
are environmentally sensitive locations that will require special consideration in this regard during
preliminary design.  The table includes the new structure numbers (as of October 2009),

cross-referenced with the structure numbers used for Thurber’s foundation report and the Watercourse
IDs provided by Delcan.

For all medium or high ranking sites where boreholes were drilled during the investigations, a
Preliminary FIR sheet was produced, which summarizes the results of the field investigation and
geotechnical laboratory testing for each structure and includes a borehole location plan and soil strata
drawing. The FIR sheets are presented following the text of the report. Following each FIR sheet is a
Preliminary Foundation Design Report (FDR) sheet that includes site specific preliminary foundation
recommendations for each site referenced in Part B of this report.

For the sites investigated during the current study, a summary of the soil and groundwater conditions
encountered at each site, together with site-specific drawings showing the borehole locations and
stratigraphic profile are presented on the individual Preliminary FIR sheets following the text of this
report.

For the remaining sites, refer to the Preliminary Foundation Investigation and Design Report — Central
Section (East Part), W.O. 07-20016 prepared by Thurber in April 2010, Ref. No. 19-2805-10,
Geocres No. 30M15-108.

Peto MacCallum Ltd.

TABLE 1 — STRUCTURE SUMMARY

New i Thurber
Structure Original Watercourse Category Location Site Ranking Borehole PML
No Structure No. No. NoS Borehole Nos.
CENTRAL (EAST PART) MAINLINE STRUCTURES
WBL and EBL over . M61-1,
M-61 CM-25/25b CM-HC-54 Overpass Harmony Creek Medium M61-2
WBL and EBL over . M62-1,
M-62 CM-26 CM-HC-56 Culvert Harmony Creek Medium M62-2
M66-1,
Enfield Road over . M66-2,
M-66 CM-29c CM-FC-57b Overpass Concession Road 6 High M66-3.
M66-4
. Enfield Road over . CM29d-1 M67-1,
M-67 CM-29d CM-FC-57 Bridge Farewell Creek High CM29d-2 M67-2
M68-1,
Realigned Brock Road - M68-2,
M-68 CM-29e CM-FC-57b Overpass over Farewell Creek High M68-3,
M68-4

The subsurface soil and groundwater conditions as encountered in the boreholes advanced during the
current and previous investigations and the results of geotechnical laboratory tests carried out on
selected soil and rock samples are given on the Record of Borehole sheets included in Appendix A and
on the laboratory test result figures included in Appendix B. Where applicable, a copy of the referenced
borehole logs from previous MTO investigations located along the Highway 407 alignment are provided
in Appendix C.

It should be noted that the stratigraphic boundaries shown on the Record of Borehole sheets are inferred
from non-continuous sampling, observations of drilling progress and the results of Standard Penetration
Tests. These boundaries, therefore, represent transitions between soil types rather than exact planes of
geological change. Subsurface conditions will vary between and beyond the borehole locations.
It should also be noted that the water levels which were observed in the open boreholes or measured in
the piezometers are expected to fluctuate seasonally and should be expected to rise during the spring and
other wet periods of the year.
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The sections where the proposed highway is to be constructed in a deep cut or as a high fill are
summarized below. The summary shows the deep cut area (designated ‘DC-’) or high fill area
(designated ‘HF-’) number, location (station to station), maximum depth and height of the proposed
cut or fill, and existing boreholes in the area. At some deep cut and high fill areas where specific
boreholes were not drilled, subsurface information from boreholes at adjacent structure sites was used to
develop the preliminary subsurface conditions and recommendations provided in the Preliminary
FIR sheets. The subsurface conditions at the deep cut and high fill sections are summarized in the
Preliminary FIR sheets for Deep Cuts and High Fills following the FIDR sheets for the structures.

TABLE 2 - DEEP CUT / HIGH FILL SUMMARY

Details of the piezometer installations and history of water levels measured in the boreholes are shown
on the Record of Borehole sheets in Appendix A.

The most recent water levels measured in the piezometers are summarized below and represent the
stabilized groundwater levels. The water level(s) in open boreholes at completion of drilling are
presented on the Record of Borehole sheets but are not considered stabilized and are in fact affected by
water introduced during drilling operations or depressed due to advancement of the boreholes.

THURBER PIEZOMETERS

B Depth to Water
orehole
Deep Cut or Approximate Station Length | Approximate | Approximate | Reference PML Number / Reference Site | Cround Surface Level Below Water Level Date
High Fill Limits? (m) Maximum Maximum Data Boreholes / Piezometer Elevation (m) Ground Surface Elevation (m)
Section® Depth of Cut? | Height of Fill? Remarks (m)
CENTRAL (EAST PART) MAINLINE CCM-03 DCC4 237.1 3.4 233.7 Febru_ary 10, 2009
DCCa 15+450 154700 550 % V03 ] CM27-1 DCC7 208.9 10.8 198.3 April 30, 2009
DC-C9 164550 164670 120 6.0 . DCCO-1 CM28-1 DCC7 211.7 2.7 209.0 July 21, 2009
oML CM24-4 HFC9 224.6 10.9 2137 July 26, 2008
CM27-2,

DC-C7 11+650 12+360 710 7.0 CM28-1 DCC7-1 PML PIEZOMETERS
CM28-2

+ +
HF-C9 iﬁgg Eg %égg 10+300 523 - 6.0 HFC9-1 Borehole Ground Surface | DePth to Water Level Water Level
HF-C7 114325 114510 | 185 i 9.0 CM24-3 HFC7-1 Number / Elevation (m) Below Ground Elevation (m) Date
' CM24-4 Piezometer Surface (m)

Notes: M61-1 216.0 0.5 2155 July 30, 2013
1. Deep cuts / high fills are defined as areas which are deeper/higher than 4.5 m. M62-2 199.1 2.7 196.4 July 30, 2013
2. The extent and depth/height of deep cuts and high fills were estimated from base plans and profiles provided in digital format by Delcan, M68-3 197.0 0.5 196.5 August 16, 2013

on August 15, 2012, DCC7-1 213.1 3.7 209.4 July 3, 2013

It should be noted that the subsurface conditions presented in the Preliminary Foundation Investigation
Report sheets for High Fills and Deep Cuts are inferred from limited borehole information and
interpreted from terrain/digital maps, as noted above. The subsurface conditions described are therefore
approximate and may differ from the actual subsurface conditions that exist along the proposed deep cut
and high fill sections.

4.3 General Groundwater Conditions

The water level was observed in open boreholes at the time of drilling. Standpipe piezometers were
installed at eight (8) borehole locations as part of the current and previous investigations for the project.

The remaining boreholes were backfilled immediately after the completion of drilling and before the
local water level had stabilized.

Peto MacCallum Ltd.

The measured groundwater levels in the piezometers range from 0.1 m to 3.7 m below ground surface.
Details of the site-specific groundwater conditions at each structure location are provided on the
Preliminary FIR sheets, following the text of this report.

It should be noted that the groundwater levels at the site are anticipated to fluctuate as a result of
seasonal variations in precipitation and runoff at the site.
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5.0 CLOSURE

The Preliminary Foundation Investigation Report was prepared by Mr. Andrew DeSira, MEng, P.Eng,
and Mr. Grigory Degil, PhD, P.Eng., Senior Foundation Engineer, and reviewed by Mr. Brian R. Gray,
MEng, P.Eng., MTO Designated Principal Contact. Mr. Carlos M.P. Nascimento, P.Eng., Manager,
MTO Foundation Services, conducted an independent review of the report.

Peto MacCallum Ltd.

Andrew DeSira, MEng, P.Eng.
Project Engineer, Geotechnical Services

Brian R. Gray, MEng, P.Eng.
MTO Designated Principal Contact

AD/GD/CN/BRG:ad-mi

Grigory O. Degil, PhD, P.Eng.
Senior Foundation Engineer

Carlos M.P. Nascimento, P.Eng.
Manager, MTO Foundation Services
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PART B

PRELIMINARY FOUNDATION DESIGN REPORT
HIGHWAY 407 EAST — CENTRAL SECTION (EAST PART)
REGION OF DURHAM, ONTARIO
W.0O. 07-20016

Peto MacCallum Ltd.
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6.0 ENGINEERING RECOMMENDATIONS FOR PRELIMINARY DESIGN

6.1 General

This section of the report provides foundation design recommendations for the preliminary design of the
proposed bridge structures along the Highway 407 East — Central Section (East Part) Mainline.
The preliminary foundation design recommendations provided herein are based on interpretation of the
factual data obtained from limited current borehole investigations and previous borehole data obtained
by MTO, at or near the site of the proposed structures, but not necessarily at or within the footprint of
the foundation elements. The interpretation and recommendations are intended to provide the designers
with adequate information to assess the feasible foundation alternatives for the preliminary design of the
proposed structure foundations. Where comments are made on construction they are provided in order
to highlight those aspects which could affect the current preliminary design of the project, and for which
special provisions or operational constraints could potentially be required.

6.2 Structure (Bridge and Culvert) Foundation Recommendations

Preliminary foundation recommendations for four (4) bridges and one (1) culvert where the
investigation was completed, including a description of the proposed bridge structure(s) configuration
assumed at the time of preparation of this report, is provided in the individual
Preliminary Foundation Investigation and Design Report (FIDR) sheets, following the text of this report.

It is noted that the subsurface investigation was generally limited to drilling boreholes to obtain
subsurface information representative of the general site. Further investigations at the specific locations
of bridge abutments, piers, approach embankments, culverts and at deep cut and high fill locations are
required during detail design to obtain detail design level subsurface information and to determine the
subsurface conditions and the geotechnical parameters that are appropriate for the detail design.

The foundation design for all highway structures must be carried out in accordance with the latest
Canadian Highway Bridge Design Code (CHBDC) requirements. At the time of this report the latest
CHBDC was published in 2006 and therefore this edition has been referenced in this report. Design of
railway grade separations must also be carried out in conformance with the local railway authority
requirements and American Railway Engineering and Maintenance-of-Way Association (AREMA)
manual.

The following subsections provide project-wide recommendations generally applicable to all
structure sites, including design assumptions and limitations associated with the recommendations
provided in the Preliminary Foundation Design Report sheets.

Peto MacCallum Ltd.

6.2.1 Spread Footings

Preliminary foundation recommendations for spread footings on native undisturbed soil or on a
structural fill Granular ‘A’ pad ‘perched’ within the bridge approaches are provided where subsoil
conditions are considered to be suitable for shallow foundations, as indicated on the individual
Preliminary FIDR sheets for each structure site.

For spread footings placed (or perched) within the approach embankments on a structure fill
Granular ‘A’ core, the preliminary design geotechnical resistance values provided in the FDR sheets
assume a minimum 2 m thick Granular ‘A’ pad placed below the base of the footing. The Granular ‘A’
pad should extend at least 1 m beyond the plan limits of the footing and be sloped no steeper than
1 Horizontal : 1 Vertical (1H:1V) in general accordance with MTO guidelines (see Figure 1). The
Granular ‘A’ pad should be constructed in accordance with OPSS 501, Construction Specification for
Compacting.

Preliminary design geotechnical resistance values for spread footings are provided for factored
Ultimate Limit States (ULS) and at Serviceability Limit States (SLS) for 25 mm of settlement assuming
a 3 m wide footing for bridges. These preliminary design values are given under the assumption that the
loads are applied perpendicular to the surface of the footings. Where the load is not applied
perpendicular to the surface of the footing, inclination of the load should be taken into account in
accordance with Section 6.7.4 of the CHBDC (2006). The geotechnical resistance values will have to be
re-evaluated and modified as necessary during detail design based on detail design level subsurface
investigation at the locations of the foundation elements.

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 CHBDC (2006).

All footings should be provided with a minimum of 1.2 m of soil cover or equivalent thickness of
insulation for frost protection (OPSD 3090.101, Foundation Frost Depths for Southern Ontario).

6.2.2 Steel H-Piles

Preliminary recommendations for steel H-piles, assuming an HP 310 x 110 pile section, are provided
where considered practical for foundation design of abutments and piers as indicated on the individual
Preliminary FIDR sheets for each bridge site. Steel H-Pile sizes other than the HP 310x110 pile section
can be considered and should be further investigated during detailed design. The factored geotechnical
axial resistance at Ultimate Limit States (ULS) and the geotechnical axial resistance at
Serviceability Limit States (SLS) for 25 mm of displacement for the steel H-pile foundations founded at

the anticipated pile depth/pile tip elevation are provided, based on the subsurface conditions encountered
in the boreholes, respective to each structure site.
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The factored ULS and SLS resistance values provided will have to be re-evaluated and modified, if
necessary, during detail design in consideration of the additional subsurface investigations at the
locations of each bridge foundation element. The factored geotechnical axial resistance at ULS should
then be verified in the field by the use of the Hiley formula (MTO Structural Standard
Drawing SS103-11 Pile Driving Control) during the final stages of driving. For complex sites, such as
those with artesian conditions, if determined to be warranted during the detail design stage, the ultimate
load resistance and load-settlement behavior (serviceability) should be verified by full-scale pile load
tests.

Pile installation should be in accordance with OPSS 903, Construction Specifications for
Deep Foundations. The site specific pile termination or set criteria will be dependent on the pile driving
hammer type, helmet, selected pile size and length of pile.

The structural design of the piles should consider downdrag load where applicable, unless measures to
eliminate post-construction settlements are undertaken. Magnitudes of downdrag loads should be
evaluated during detailed design on a site specific basis.

Resistance to lateral loading can be derived using vertical piles, with enhanced support offered by
battered piles, if required. For vertical piles, the resistance to lateral loading will be derived solely from
the soil in front of the piles, whereas battered piles derive lateral resistance from the soil in front of the
piles as well as the horizontal component of the axial load present in the inclined pile. The resistance to
lateral loading in front of the pile and pile group action for lateral loading should be accounted for and
assessed during the detail design phase of the project.

All pile caps should be provided with a minimum of 1.2 m of soil cover or equivalent thickness of
insulation for frost protection (OPSD 3090.101, Foundation Frost Depths for Southern Ontario).

For the installation of steel H-piles, consideration will have to be given to the possible presence of
cobbles and/or boulders within the till deposits at the locations of a number of bridge sites as indicated
on the FIDR sheets. Where applicable, the piles should be reinforced with driving shoes or bearing
points for protection during driving. Pile driving shoe installation should be in accordance with
OPSS 903, Construction Specification for Deep Foundations.

Where artesian groundwater conditions are present, specialized construction techniques will be required
to mitigate the possible upward flow of water along the pile shaft. Such measures depend on the
artesian head of water and may include driving the piles within a large diameter liner filled with water to
counteract artesian head, and provision for an impermeable plug and or filtered granular drainage layer.
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6.2.3 Caissons

Preliminary design foundation recommendations for caissons founded within “100-blow” deposits as
applicable, were provided where caissons were considered to be practical for foundation design.
Preliminary design values for factored geotechnical axial resistances at Ultimate Limit States (ULS) and
the geotechnical axial resistance at Serviceability Limit States (SLS) for 25 mm of displacement are
provided for caisson diameters of 1.2 m and 1.5 m. The geotechnical resistance values assume a caisson
base elevation and/or embedment depth into the “100-blow” materials.

The factored ULS and SLS resistance values provided will have to be re-evaluated and modified during
detail design in consideration of the additional subsurface investigations at the locations of each
foundation element. For complex sites, if warranted during the detail design stage, the ultimate
resistance and/or load-settlement behavior (serviceability) should be verified by full-scale caisson load
tests.

The structural design of the caissons should consider downdrag load where applicable, unless measures
to eliminate post-construction settlements are undertaken. Magnitudes of downdrag loads should be
evaluated during detailed design on a site specific basis. The resistance to lateral loading developed by
the soils in front of the caissons (assuming vertical caissons) and the reductions due to group effects
should be accounted for and assessed during the detail design phase of the project.

It should be noted that “running” or “flowing” of water-bearing cohesionless strata, where encountered,
could occur during or after drilling of caisson foundations. Therefore, where caisson foundations are
considered, temporary or permanent caisson liners may be required to support these type of soils during
construction and permit cleaning and inspection of the caisson base (possibly with a downhole camera).
At some locations, consideration could be given to drilling caissons while maintaining a constant head
of water inside the caisson liners to counterbalance high groundwater or artesian conditions followed by
tremie concrete placement (see Section 6.7.3). Where the caissons are relatively long and temporary
liners may be difficult to withdraw or when necking of concrete may occur upon withdrawal of
temporary liners, permanent liners would be preferred for the construction of the caissons. The reduced
shaft resistance (i.e. due to the smooth liner/soil interface) has been considered in the preliminary design
geotechnical resistance values provided in the FDR sheets for the full length of the caissons. The use of
permanent liners should be re-assessed and geotechnical resistance values revised, if necessary, when
the caisson installation method has been determined during detail design.

Consideration will have to be given to the possible presence of cobbles and/or boulders within the till
deposits encountered at the locations of a number of bridge sites as indicated in the FDR sheets.
Caisson drilling equipment must be capable of penetrating such obstacles, where applicable (refer to
Section 6.7.4).
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Caissons should be installed in general accordance with OPSS 903. Caisson caps for caissons, as
applicable, should be provided with a minimum of 1.2 m of soil cover or equivalent thickness of
insulation for frost protection (OPSD 3090.101, Foundation Frost Depths for Southern Ontario), unless
the caissons are extended above ground surface to the underside of the deck with a caisson cap.

6.2.4 Semi-Integral, Integral and Conventional Abutments

Semi-integral, integral and conventional abutments were considered during the preliminary design and
are considered feasible as indicated on the preliminary FIDR sheets. Further investigation into the
selection of the preferred abutment design should be carried out during detailed design.
Recommendations regarding pre-drilling, maintaining annular space around piles for integral abutments
and earth pressure assumptions should also be carried out during detailed design.

6.2.5 Culvert Design

Preliminary foundation recommendations for the proposed culverts were based on the configurations
provided in the general arrangement drawings, as indicated on the Site Specific Preliminary Foundation
and Investigation Sheets. General preliminary culvert recommendations are provided below.

For erosion control at the culvert locations it is recommended that appropriate protective measures
including those noted in the OPSD 800 series (inlet/outlet treatment, headwall, cut-off walls etc.) be
adopted. Cut-offs, either by vertical walls or equivalent horizontal cut-offs, should extend sufficiently to
protect the granular backfill material and to prevent flow below or around the culvert that could erode
the granular base/bedding material. The design requirements concerning the length and width of
horizontal aprons at the inlet/outlets of the culverts as well as the rock protection sizes, apron thickness,
height of erosion protection on the embankment slope and type of material should be further
investigated during detailed design.

Preparation of the culvert subgrade should be carried out and verified in accordance with OPSS 902.
Compressible materials at the subgrade level should be excavated or otherwise addressed to manage
settlement along the proposed culvert alignment.  Excavated soils should be replaced with
OPS.PROV 1010 Material Specifications for AggregatesGranular A or Granular B Type Il material to
raise the subgrade to design level.

For box culverts, the cover, backfill and frost treatment should be carried out in accordance with
OPSD 803.010, OPSS 422 and SP 422S01.

Peto MacCallum Ltd.

6.3 Structure Retaining/Wing Walls

Most of the proposed bridge structures may require the construction of retaining walls and/or wing walls
depending on the proposed crossing configuration, available space and surrounding ground elevations.
Feasible bridge retaining wall/wing wall options may include:

e Concrete retaining walls supported on spread footings or on deep foundations (often cantilevered
beyond the abutment foundation) depending on the site-specific subsoil conditions as discussed
on the respective Foundation Design Report sheets following the text of this report.
The preliminary design foundation recommendations for this type of retaining wall can be
considered to be similar to the recommendations provided for the preliminary design of the
bridge foundations elements.

e Retained Soil System (RSS) walls: RSS walls may be the most feasible wall option for most of
the bridge abutment / approach locations provided differential settlements are within tolerable
limits and an adequate Factor of Safety against global instability is achieved. The performance
of an RSS wall during foundation settlement depends primarily on the characteristics of its front
facing system. Specialized slip joints could be incorporated into the design to accommodate
differential settlements. Sub-excavation of surficial soft/loose materials, where encountered, and
replacing with compacted granular material, will be required to construct the reinforced soil
mass. The front facing is typically supported on a strip footing placed at shallow depth below
the ground surface. The footing must be founded on competent native soils or approved
engineered fill, after sub-excavation and backfilling the areas where topsoil, loose/soft fill or
unsuitable native soils exist. The factored geotechnical axial resistance at Ultimate Limit States
(ULS) and the geotechnical axial resistance at Serviceability Limit States (SLS) for a range of
tolerable settlements should be provided for the footings of the wall facing and reinforced earth
mass during detail design. It should be noted that the limiting displacement value for SLS design
should be re-assessed and confirmed during detail design and will be dependent on the actual
facing type or possibly the serviceability limit of the supporting roadway or foundation
(typically less than 25 mm), if applicable. The internal stability of a reinforced earth wall should
be assessed by the proprietary product supplier/designer. Preliminary design level foundation
recommendations for external stability of the RSS wall has been provided in the FDR sheets,
where indicated, and should be confirmed by the geotechnical consultant at the detail design
stage taking into account the final geometry and configuration.

For settlement sensitive sites (i.e. where soft cohesive deposits were encountered), retaining walls will
be affected by the post-construction settlement of the wall backfill materials, depending on the
height/thickness of the backfill. The selection of the wall option for such sites will thus be dependent on
the predicted settlement and should be assessed during detail design. Measures to reduce settlement
could be achieved by incorporating site improvement techniques such as using light weight fill materials
(i.e. slag or expanded polystyrene), installing wick drains, preloading or surcharging, and staged
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construction as discussed in the individual FDR sheets, where applicable. The preferred settlement
mitigation option is site specific and should be confirmed when additional soil information and project
scheduling are known during detail design.

6.4 Lateral Earth Pressures for Design

The lateral earth pressures acting on the bridge abutment stems and any associated retaining walls/wing
walls will depend on the type and method of placement of the backfill materials, on the nature of the
soils behind the backfill, on the magnitude of surcharge including construction loadings, on the freedom
of lateral movement of the structure, as well as on the drainage conditions behind the walls.

The following preliminary design level general recommendations are made concerning the design of the
stems/walls. It should be noted that these recommendations and parameters assume level backfill and
ground surface behind the walls. Where there is sloping ground behind the walls, the coefficient of
lateral earth pressure must be adjusted to account for the slope in accordance with Section C6.9.2.2 of
the CHBDC (2006).

e Select free-draining Granular ‘A’ or Granular ‘B> Type Il granular material meeting
OPS.PROV 1010, but with less than 5 per cent passing the 200 sieve should be used as
backfill behind the walls. This material should be compacted in accordance with OPSS 501
Construction Specification for Compacting. Transverse drains and weep holes should be
installed to provide positive drainage of the granular backfill. Other aspects of the granular
backfill requirements with respect to sub-drains and frost taper should be in accordance with
OPSD 3101.150, Walls Abutment, Backfill Minimum Granular Requirement and
OPSD 3121.150, Walls Retaining, Backfill Minimum Granular Requirement.

e A minimum compaction surcharge of 12 kPa should be included in the lateral earth pressures
for the structural design of the wall stem, in accordance with Section 6.9.3 and Figure 6.6 of
the CHBDC (2006). Compaction equipment should be used in accordance with OPSS 501
Construction Specification for Compacting. Other surcharge loadings should be accounted
for in the design, as required.

e The granular fill may be placed either in a zone with width equal to at least 1.2 m behind the
back of the wall stem (Case I in Figure C6.20(a) of the Commentary to the CHBDC (2006)
or within the wedge-shaped zone defined by a line drawn at 1.5 horizontal to 1 vertical
(1.5H:1V) extending up and back from the rear face of the footing (Casell in
Figure C6.20(b) of the Commentary to the CHBDC (2006).

e For the case where the pressures are based on granular fill behind the wall, the following
parameters may be assumed.
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GRANULAR ‘A’  GRANULAR ‘B’

TYPE II
Soil Unit Weight: 22 kN/m® 21 kN/m?
Coefficients of Static Lateral Earth Pressure:
Active, K, 0.27 0.27
At Rest, K, 0.43 0.43

e For the case where the pressures are based on existing materials behind the wall, the required
parameters for design should be assessed on a site-by site basis during detail design.

e Dynamic lateral earth pressures from seismic loading should be considered during detailed
design as discussed in Section 6.6.

e |If the wall support and superstructure allow lateral yielding of the abutment stem and retaining
walls, active earth pressures may be used in the geotechnical design of the structure. If the
abutment support does not allow lateral yielding, at-rest earth pressures should be assumed for
geotechnical design. The movement to allow active pressures to develop within the backfill, and
thereby assume an unrestrained structure, may be taken as presented in Section C6.9 and
Table C6.6 of the Commentary to the CHBDC (2006).

6.5 Structure Approaches

The configuration of the structure approaches varies from site to site and includes approach embankment
construction with fills and/or cuts depending on the design grades and ground elevations for each bridge
crossing. Based on the available information provided at each bridge site, recommendations associated
with the approaches stability and settlement are provided on the individual Preliminary FDR sheets
following the text of this report. The following subsections provide additional project-wide
recommendations associated with the preliminary design and construction of the bridge approaches.

6.5.1 Subgrade Preparation and Embankment Construction

For all proposed bridge sites, it is recommended that all topsoil and organic material be stripped from
the proposed embankment footprint. The depth and extent of stripped material should be determined
during detail design when additional subsurface information is available. Particular attention will be
required in low valley areas where thicker layers of organic/alluvial soils may be present.

After stripping of organics, the exposed subgrade should be proof rolled to identify any loose/softened
areas requiring sub-excavation or additional compaction prior to fill placement.

Embankment fill should be placed and compacted in accordance with SP 206S03, Earth Excavation,
Grading and OPSS 501, Construction Specification for Compacting. In the case of approach cuts with a
shallow water table condition, it is expected that measures will need to be undertaken to stabilize the
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embankment slope face due to possible groundwater seepage (refer to Section 7.0 on Deep Cuts and
High Fills).

In the case of bridge/embankment widening, in order to minimize differential settlement between the
widened portions of the approach embankments due to settlement of the fill itself, the use of granular fill
is preferred over the use of cohesive fill, since the majority of settlement of granular fills will occur
during construction whereas some settlement of cohesive fills, if used, would occur post-construction.
The new embankment fill should be benched into the existing embankment in accordance with
OPSD 208.010, Benching of Earth Slopes.

To reduce erosion of the embankment side slopes due to surface water runoff, placement of topsoil and
seeding or pegged sod is recommended as soon as practicable after construction of the embankments.
The erosion protection must be in accordance with OPSS 804, Construction Specification for Seed and
Cover.

6.5.2 Approach Embankment Stability

The design level assessments of slope stability are provided for planning purposes only and require
additional investigation, evaluation and design during the detail design phase of the work.
The preliminary design level assessment for the stability of the approach embankments at each bridge
site was based on the geometry of the embankments, subsoil stratigraphy and groundwater conditions at
each of the structures. For detail design, cut and fill embankment slopes stability shall be confirmed to
deliver target slope stability on a site specific basis.

As minimum requirement,
e No cut or fill embankment slope shall be steeper than 2H:1V.

e A 2 m wide bench shall be incorporated in cut embankment slopes higher than 6 m so that no
uninterrupted 2H:1V cut embankment slope shall be higher than 6 m.

e A 2 m wide berm shall be incorporated in fill embankment slopes higher than 8 m so that no
uninterrupted 2H:1V fill embankment slope shall be higher than 8 m.

Where designated as safe or adequate against deep-seated slope instability, a short-term target Factor of
Safety of 1.3 under static conditions is implied, assuming appropriate subgrade preparation and proper
placement and compaction of embankment fill materials. Where embankments support the bridge
abutments a long-term Factor of Safety of 1.5 was considered. Assessment of the overall stability of the
embankment side slopes under seismic conditions is discussed in Section 6.6.
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Approaches higher than 8 m should be constructed with a 2 m wide mid-height berm in order to control
surficial erosion and to improve stability.

Assessment of the stability of the embankment side slopes under seismic conditions should be carried
out during detail design. The design builder shall comply with the requirements of the CHBDC (2006)
and its Commentary regarding appropriate safety factors for slope stability under seismic loading.

The preliminary design level assessment of stability of the approach slopes should be reviewed and
confirmed based on the actual subsoil conditions encountered within the proposed
approach/embankment footprint during detail design. Mitigation measures to improve slope stability for
greater embankment heights can be achieved by utilizing light weight fill materials, wick drains, and
staged construction, or a combination of these options, which will also help to reduce settlements.

6.5.3 Approach Embankment Settlement

Settlement of the approach embankments will occur at bridge sites due to compression of the
embankment fill itself and compression and consolidation of the foundation soils. A preliminary design
level assessment has been provided in this report. This assessment is intended for planning purposes
only. Additional subsurface investigation, evaluation and design will be required for the Detail Design
phase of the work.

As part of the preliminary design, the total settlement within the founding soils has been estimated based
on the existing site-specific subsoil conditions for preliminary design using elastic analysis and Terzaghi
one-dimensional consolidation theory, with the results reported on the individual Preliminary
Foundation Design Report sheets for each bridge/interchange site. These preliminary design estimates
do not include compression of the fill itself, which would occur during and after the construction of
embankment depending on the type of materials used. The magnitude of fill compression usually ranges
from 1% to 2% of the height of embankment. In the case where granular fill is used for embankment
construction, settlement of the fill itself is expected to occur during or shortly after completion of
embankment construction whereas non-granular earth fill or rock fill materials will exhibit additional
consolidation settlement over time. Estimates of rock fill settlement should be consistent with the MTO
“Post-Construction Rock Fill Settlement and Guidelines for Estimating Rock Fill Quantity”, September
14, 2010.

Embankment and platform width design should allow for the anticipated settlements and future padding
of the pavement structure.

The detail design level evaluation of the allowable settlements should be carried out in accordance
within the MTO “Embankment Settlement Criteria Guidelines” dated March 2, 2010. Where estimated
post-construction  consolidation settlement within the foundation soils exceeds acceptable limits,
measures to reduce such settlement to acceptable values have been proposed. The estimated settlement
magnitudes and time rates indicated on the Preliminary Foundation and Investigation sheets were based
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on the results of routine laboratory analysis. Comprehensive analyses, including additional laboratory
testing and field investigations should be carried out during detail design to further estimate the
anticipated amount and time rate of post-construction settlements and to develop the final design and
construction requirements of the approach embankments in such site conditions and develop mitigation
measures to reduce anticipated settlements to acceptable levels.

6.6 Seismic Considerations

The zonal acceleration ratio for the project site is 0.05g for The City of Oshawa, (CHBDC
Table A3.1.1). The Site Coefficient, S, will be based on the type of soils encountered at the founding
level at each site (to be determined during detailed design) in accordance with Section 4.4.6 and
Table 4.4 of the CHBDC (2006).

Abutment Stem and Retaining Wall/Wing Wall design: seismic (earthquake) loading must be considered
in the design of the foundations in accordance with Sections 4 and 6 of CHBDC (2006) as significant
seismic loading will result, for example, in increased lateral earth pressures acting on the abutment stem
and retaining walls. The walls should be designed to withstand the combined lateral loading for the
appropriate static pressure conditions plus the applicable earthquake-induced dynamic earth pressure
conditions (see Section 24.9 of Canadian Foundation Engineering Manual (CFEM (2006)). The static
and seismic active earth pressure coefficients can be determined in accordance with Sections 6.9
and 4.6.4 of the CHBDC (2006) and its Commentary.

Approach Embankment design: liquefaction susceptibility of the soil deposits underlying the proposed
embankments (and foundations) and the consequent stability of the embankments under seismic loading
conditions should be assessed during the detail design stage in accordance with Section C.4.6.2 and
C.4.6.3, respectively, of the Commentary of the CHBDC (2006).

6.7 Construction Considerations
6.7.1 Excavation and Backfill

Preliminary recommendations for open-cut excavations are provided on a site-specific basis on the
Preliminary Foundation Design sheets for each bridge site and include the type of soils anticipated to be
within the foundation excavations according to the Occupational Health and Safety Act (OHSA), as well
as the recommended maximum side slope inclination for temporary excavations. All backfill is to be
placed and compacted in accordance with SP 105510, Compaction.

6.7.2 Protection Systems

Excavation support systems may be required at the proposed bridge sites for temporary roadway
protection. Where required, the temporary excavation support system should be designed and
constructed in accordance with OPSS 539, Construction Specifications for Temporary Protection

Peto MacCallum Ltd.

Systems. In general, the lateral movement of the temporary shoring system should meet Performance
Level 2 as specified in OPSS 539. Performance Level 1 may be required adjacent to railways.

6.7.3 Groundwater and Surface Water Control

Groundwater levels within the foundation excavations at each proposed bridge site assumed for
preliminary design purposes and possible groundwater and surface water control measures are reported
on the individual Preliminary Foundation Design Report sheets. Groundwater levels were typically at
ground surface down to a depth of about 5 m below ground surface. However, artesian conditions were
recorded at some sites.

At locations where near surface granular (cohesionless) soils are present with a high water table,
groundwater infiltration should be anticipated to occur during excavation in such deposits, particularly
during wet periods of the year. Dewatering at these sites will be required to allow for construction of
foundation elements in a dry condition. Alternatively, excavations could be carried out within the
confines of a properly designed sheet pile cofferdam. For sites where non-routine dewatering is
required, a Non-Standard Special Provision (NSSP) will be required for inclusion in the
Contract Documents during detail design.

Caissons constructed with temporary or permanent liners in granular subsoils subjected to unbalanced
hydrostatic head will require special measures to prevent ‘boiling” or basal heave of the base materials.
These measures could include maintaining a constant head of water or drilling mud inside the caisson
liners to counterbalance the unbalanced hydrostatic head. Concrete placement by tremie methods may
be considered. For deep foundations at locations where artesian conditions are expected within the
lower granular deposits, it is recommended that a sand filter, possibly in combination with a geotextile,
be placed beneath the pile caps to prevent the migration of fines that may be transported along the piles
or caisson liner during and after construction. Preliminary design level recommendations for such
conditions (where considered practical) are given on the site-specific Preliminary Foundation Design
report sheets and these aspects should be re-assessed during detail design.

General site drainage should be by gravity towards an outlet at a lower elevation and/or pumping.
The need for a Permit to Take Water (PTTW) should be assessed at each site during detail design.

6.7.4 Obstructions During Pile Driving / Caisson Installation

Till deposits were encountered at a number of bridge sites along the proposed Highway 407 East -
Eastern Section route. It is anticipated that cobbles and/or boulders will be encountered within the till
deposits, as noted in several boreholes, and may affect the installation of steel H-piles or drilled
caissons. As such, an NSSP will need to be included in the Contract Documents during the detail design
to identify to the contractor the possible presence of cobbles and/or boulders within the overburden soils
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on a site-by-site basis. Preliminary design level recommendations regarding potential obstructions
during pile driving and caisson installation have been provided on the site-specific Preliminary
Foundation Design Report sheets. An estimate of the range in size and quantity of cobbles / boulders for
applicable sites should be incorporated into the detail design based on additional borehole information.

6.7.5 Construction Access

Several creek valley crossings (i.e. environmentally sensitive areas) have been identified during the
environmental assessment of the project. Potential environmental impacts will need to be minimized
during construction access in the sensitive valleys. Specific access preparation procedures such as the
use of temporary work bridges, winter construction and/or gravel roadways underlain by geosynthetics
should be considered to accommodate foundation construction at these locations.

7.0 DEEP CUTS AND HIGH FILLS

Deep cut and high fill areas have been identified along the Highway 407 East — Central Section (East
Part) Mainline alignment.

7.1 General

This section of the report will provide geotechnical recommendations for preliminary design of deep
cuts and high fill sections where the depth/height exceeds 4.5 m. Based on the roadway profiles
available at the time of the assessment, deep cuts have been identified at three (3) locations and high fills
have been identified at two (2) locations. The location, extent and depth/height of the identified deep
cut/high fill areas are summarized in Section 4.2. The maximum depth of cut is in the order of 7.0 m
and the maximum fill height is about 9.0 m.

The preliminary design level recommendations provided herein have been based on interpretation of the
factual data obtained during limited borehole investigations conducted in the cut/fill sections as well as
existing information obtained from previous investigations near the sites.

The anticipated subsurface conditions at the deep cut / high fill locations and preliminary design
recommendations for design are summarized on the “Preliminary Foundation Investigation Report -
Deep Cuts” sheets and “Preliminary Foundation Investigation Report — High Fills” sheets will be
presented following the FIDR sheets for the structures at the end of the text of this report.

The interpretation and recommendations are intended to provide the designers with preliminary design
level information to assess design slope inclination, drainage requirements, and mitigation options for
addressing potential stability or settlement issues. Where provided, comments regarding construction
will be presented to highlight aspects which could affect the preliminary design, and for which special
provisions or operational constraints could potentially be required.
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Geotechnical investigations will be required during detail design to confirm the subsurface conditions
that were assumed throughout the cut/fill sections and confirm/re-assess the preliminary design
recommendations.

7.2 Deep Cuts
7.2.1 Stability and Drainage

Preliminary design level assessment of the stability of the cut slopes was carried out at a typical cut
section based on the cut depth, subsoil stratigraphy and groundwater conditions at each of the structures.
Cut slopes no steeper than the minimum recommended 2H:1V, with a minimum 2 m wide mid-slope
bench for cut depths greater than 6 m were assumed for the assessment.

For preliminary design, the target factors of safety were assumed to be 1.3 for short term stability, and
1.3 and 1.5 for long term stability in cohesionless and cohesive soils, respectively.

For cut slopes deeper than 6 m, the minimum requirement is to provide a 2 m wide mid-height bench in
order to control surficial erosion and improve stability. Earth cut slopes must be provided with erosion
protection in accordance with OPSS 804, Construction Specification for Seed and Cover.

Permanent drainage of the cut slope is required. Roadside ditches are expected to provide an adequate
level of permanent drainage in most areas. An interceptor ditch should be provided at the top of cuts as
per OPSD 200.020 Earth/Shale Grading — Rural Divided.

Where cut excavation extends below the measured groundwater levels in cohesionless soils, more
positive measures to provide permanent slope drainage and mitigate surficial instability may be required.
Measures may include provision of subdrains positioned along the toe of slope and/or along the rear of
the mid-slope bench, as well as gravel sheeting or rip-rap lined channels down the slope.

Seepage and surficial instability may also be experienced from localized permeable zones/sand layers
within the less permeable soils. Determination of the frequency, extent and locations of the seepage zones
from the limited borehole data is not possible. Therefore, consideration should be given to the
observational approach involving examination of the cut slopes during and following construction to
identify any areas of surficial instability, and provide mitigative measures such as a gravel sheeting or
subdrains where required. All subdrains should be sloped on a positive grade to an outlet or pumping
chamber.

Assessment of the stability of the cut side slopes under seismic conditions should be carried out during

detailed design. The design builder shall comply with the requirements of the CHBDC (2006) and its
Commentary regarding the appropriate safety factors for slope stability under seismic loading.
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The preliminary design level assessment of stability and drainage of the cut slopes should be reviewed
and confirmed during the detail design investigation based on the subsoil conditions encountered in
additional boreholes drilled within the cut sections.

7.2.2 Construction Considerations

Excavation for cut slope construction should be carried out in accordance with OPSS 206 as amended by
SP 206S03, Earth Excavation, Grading.

The soil deposits in many of the cut sections, and notably till deposits, will typically be very dense/hard
and often contain cobbles and boulders. Excavation in these deposits may be arduous and will require
use of heavy duty excavators or dozers. The contract documents should include a NSSP to emphasize
these conditions to the contractor. Selection of the method of excavation must remain the responsibility
of the contractor, however, and be based on their equipment, experience and interpretation of the site
conditions.

Temporary drainage of the cuts should be provided to maintain a relatively dry, stable excavation.
Measures may include temporary drainage ditches or gravel sheeting to maintain surficial stability
before permanent drainage measures are in effect and should be implemented in accordance with
OPSS 577, Temporary Erosion and Sediment Control Measures.

7.3 High Fills
7.3.1 Slope Stability

Preliminary design level assessment of the stability of the fill embankment slopes were carried out for a
typical high fill embankment based on the height of the embankments, subsoil stratigraphy and
groundwater conditions at each of the structures. Embankment slopes no steeper than the minimum
recommended 2H:1V, with a minimum 2 m wide mid-slope berm for embankment heights greater than
8 m were assumed for the assessment.

For preliminary design, the target factors of safety were assumed to be 1.3 for short term stability, and
1.3 and 1.5 for long term stability of embankments founded on cohesionless and cohesive soils,
respectively and supporting bridge abutments.

For embankment slopes higher than 8 m, the minimum requirement is to provide a 2 m wide mid-height
bench in order to control surficial erosion and improve stability. Earth fill slopes must be provided with
erosion protection in accordance with OPSS 804, Construction Specification for Seed and Cover.

Assessment of the stability of the embankment side slopes under seismic conditions should be carried
out during detail design. The design builder shall comply with the requirements of the CHBDC (2006)
and its Commentary regarding appropriate safety factors for slope stability under seismic loading.

Peto MacCallum Ltd.

The preliminary design level assessment of stability of the embankment slopes should be reviewed and
confirmed based on the actual subsoil conditions encountered within the proposed embankment footprint
during the detail design investigation. Mitigation measures to improve slope stability if required may
include slope flattening, utilizing light weight fill materials, staged construction, or a combination of
these options.

7.3.2 Settlement

Settlement of the fill embankments will occur due to compression and consolidation of the foundation
soils under the weight of the overlying fill material as well as from compression of the embankment fill
itself. The total settlement within the founding soils has been estimated using elastic analysis and
Terzaghi one-dimensional consolidation theory, based on the subsoil conditions deduced from the
existing borehole data and the maximum embankment heights indicated by profile and general
arrangement drawings available at the time of the analysis.

Where the estimated embankment settlement exceeds 25 mm, the computed value is indicated on the
Preliminary Foundation Investigation Report sheet for the particular section. The evaluation of the
allowable settlements should be carried out in accordance within the MTO “Embankment Settlement
Criteria Guidelines” dated March 2, 2010. The settlement tolerance for embankments may range from
up to 25 mm to 100 mm depending on the distance from a structure constructed on a Freeway. The
highway design criteria should be site specific and based on maintenance considerations at the detail
design stage.

The preliminary design level estimates do not include compression of the embankment fill itself, which
would occur during and after the construction of embankment depending on the type of materials used.
The magnitude of fill compression usually ranges from 1% to 2% of the height of embankment. Where
granular fill is used for embankment construction, settlement of the fill itself is expected to occur during
or shortly after completion of embankment construction. Non-granular earth fill or rock fill materials
may exhibit additional consolidation settlement over time. Rock fill settlement should be consistent
with the MTO’s Post-Construction Rock Fill Settlement and Guidelines for Estimating Rock Fill
Quantity, 2010.

Embankment and platform width design should allow for the anticipated settlements and future padding
of the pavement structure.

The estimated settlement magnitudes and time rates indicated on the Preliminary Foundation and
Investigation sheets were based on the results of routine laboratory analysis.  Further analyses,
including additional laboratory and field work should be carried out during detail design to confirm the
anticipated magnitude of settlement, assess the time rate of post-construction settlement, and where
required develop mitigation measures such as preloading, surcharging, wick drains or light weight fill to
reduce anticipated settlements to acceptable levels.
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7.3.3 Construction Considerations

It is recommended that topsoil and organic material be stripped from the proposed embankment
footprint. The depth and extent of stripped material should be determined during detail design when
additional subsurface information is available. Particular attention will be required in low valley areas
where thicker layers of organic/alluvial soils may be present.

After stripping of organics, the exposed subgrade should be proof rolled to identify any loose/softened
areas requiring sub-excavation or additional compaction prior to fill placement.

Embankment fill should be placed and compacted in accordance with SP 206S03, Earth Excavation,
Grading and OPSS 501, Construction Specification Compacting. New embankment fill placed against
existing embankment slopes or on a sloping ground surface should be benched into the existing slope in
accordance with OPSD 208.010, Benching of Earth Slopes.

Trafficability of construction equipment may be problematic in low floodplain areas where soft/loose
and organic alluvial material may be encountered and where environmental constraints may be imposed
on site access. Further, drainage in these areas is likely to be poor, with groundwater levels varying
subject to seasonal fluctuations. The contractor must be prepared to supply equipment capable of

working on this terrain and/or provide alternative measures to improve trafficability such as placement
of granular pads in working areas.

Potential environmental impacts will need to be minimized during construction access into sensitive
floodplain or valley areas. Specific access preparation procedures such as the use of temporary work
bridges, winter construction and/or gravel roadways underlain by geosynthetics should be considered.
Further, sediment control measures such as silt fences, straw bales and/or granular check-dams will need
to be installed downgradient of the works to reduce sediments impacts to surface water bodies,
consistent with OPSS 577, Temporary Erosion and Sediment Control Measures.
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8.0 CLOSURE

The Preliminary Foundation Design Report was prepared by Mr. Andrew DeSira, M.Eng, P.Eng, and
Mr. Grigory Degil, PhD, P.Eng., Senior Foundation Engineer, and reviewed by Mr. Brian R. Gray,
MEng, P.Eng., MTO Designated Principal Contact. Mr. Carlos M.P. Nascimento, P.Eng., Manager,
MTO Foundation Services, conducted an independent review of the report.
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STANDARDS:

ASTM International:

ASTM D1586 Standard Test Method for Standard Penetration Test (SPT) and Split-Barrel
Sampling of Soils.

ASTM D1587 Standard Practice for Thin-Walled Tube Sampling of Soils for Geotechnical
Purposes.

ASTM D2573 Standard Test Method for Field VVane Shear Test in Cohesive Soil

Contract Design Estimating and Documentation (CDED):
Special Provision 105510 Amendment to OPSS 501 — Construction Specification for Compaction.

Special Provision 206S03  Amendment to OPSS 206 — Earth Excavation, Grading.
Special Provision 422501  Amendment to OPSS 422 — Precast Concrete Box Culverts.

Ontario Occupational Health and Safety Act:
Ontario Regulation 213/91 Construction Projects.

Ontario Regulation 443/09 Amendment to Ontario Regulation 213.

Ontario Provincial Standard Drawing:

OPSD 200.020 Earth/Shale Grading — Divided Rural.

OPSD 208.010 Benching of Earth Slopes.

OPSD 803.010 Backfill and Cover for Culverts with Spans Less than or Equal to 3.0 m.
OPSD 3090.101 Foundation Frost Depths for Southern Ontario.

OPSD 3101.150
OPSD 3121.150

Walls — Abutment, Backfill Minimum Granular Requirement.
Walls — Retaining, Backfill Minimum Granular Requirement.

Ontario Provincial Standard Specification:

OPSS 206 Construction Specification for Grading.
OPSS 422 Construction Specifications for Precast Reinforced Concrete Box Culverts and
Box Sewers in Open Cut.
OPSS 501 Construction Specification for Compacting.
OPSS 539 Construction Specification for Temporary Protection Systems.
OPSS 577 Construction Specification for Temporary Erosion And Sediment Control Measures.
OPSS 804 Construction Specification for Seed and Cover.
OPSS 902 Construction Specifications for Excavating and Backfilling.
OPSS 903 Construction Specification for Deep Foundations.
OPS.Prov

Ontario Water Resources Act:
Ontario Regulation 372/07 Amendment to Ontario Regulation 903
Ontario Regulation 903/90 Wells
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Structure Description:

Location No:

Bridge over Harmony Creek

M-61 (CM-HC-54)

PML Ref.: 12TF007A-C
PART A - PRELIMINARY FOUNDATION INVESTIGATION REPORT
HWY 407 EAST- CENTRAL SECTION (EAST PART)
W.O. 07 - 20016
Highway 407 Proposed Grade: 220.5-221.0m Site Ranking: Medium
Existing Ground Elevation: 215.3-216.0m Station: 10+335

FOUNDATION INVESTIGATIONS

Site Description:

- ‘i.%“ K 3 ‘f@_ ® ,.«95”“"’5 4, f; The proposed bridge is located over Harmony Creek some 200 m west of Leask Road between Concession Road 6 and Concession Road 7 in the
% N /,)( \27{ _/./*%“ ‘5‘%% ;g_w : Municipality of Clarington, Ontario. The site topography is generally flat and surrounded by farmland, with Harmony Creek flowing to the
\ '\}/,/‘ '\_\ '\\ e 0?‘03 P \ south.
\ - -~ o N
X ///"f\f’*“ \\ 7 \\ Borehole Information:
‘;‘c.ﬂ_'ﬁ./ \ =, _— " /./' GEND .
. -/;.//WYAOTE' ENTR:L\MNUNE - me11® \_}./- \ P— — Borehole No Borehole Location MTM NAD 83— | MTM NAD 83 - |Borehole Elevation | Borehole Depth
"@; = = = = = "= /;‘{\ = ‘_‘k V= = = /i _______ \CE 3 N Blows,/0.3m (Std. Pan Test. 475 J/blow) Northing EaSting (m) (m)
C | oone Elowa/om (60" Cone, 475 aftinet M61-1 West Abutment, WBL 4 870579.9 357779.9 216.0 10.7
X o o o ey 2013 M61-2 East Abutment, EBL 4 870 495.6 357 807.1 215.3 9.6
i E:,:Ef;im Subsurface Conditions:
| s e Topsoil: Surficial topsoil was present in both boreholes. With a moisture content of 37%, the silty topsoil was 200 and 500 mm in thickness

STRUCTURE AND BOREHOLE LOCATION PLAN

SCALE
o s =0

and penetrated at elevation 215.8 and 214.8 in boreholes M61-1 and M61-2 respectively.

o Silty Sand: Directly beneath the topsoil at 0.2 m depth (elevation 215.8) in borehole M61-1 was silty sand. This unit contained organics and
was loose in relative density (SPT-"N" value of 4). The silty sand was 700 mm thick and penetrated at a depth of 0.9 m (elevation 215.1).

o Clayey Silt Till: Overlain by the topsoil / silty sand at 0.9 m depth (elevation 215.1) in borehole M61-1 and a depth of 0.5 m (elevation 214.8)
in borehole M61-2 was a cohesive deposit of clayey silt till. This deposit was also revealed below sand till at 4.5 m depth (elevation 211.5) in

the former borehole and a depth of 3.0 m (elevation 212.3) in the latter. The clayey silt till was 0.5 to 1.5 m in thickness and stiff to hard in
consistency, its moisture content varying between 7 and 15%. The upper deposit was penetrated at 1.4 m depth (elevation 214.6 and 213.9) and

the lower one at depths of 6.0 and 4.3 m (elevation 210.0 and 211.0) in boreholes M61-1 and M61-2 respectively. The results of Atterberg
limits testing and grain size distribution analysis conducted on a sample of the clayey silt till are presented in respective Figures M61-PC-1 and

‘“‘61 -1 MET-2 M61-GS-1 (Appendix B). It is noteworthy that cobbles were encountered in the deposit in both boreholes.
R e Cohesionless Till: Underlying the upper cohesive deposit at 1.4 m depth (elevation 214.6 and 213.9) in boreholes M61-1 and M61-2 was
o/s 21.9m a/s 13.5m
WEST EAST sand till. Containing cobbles, this stratum was penetrated at respective depths of 4.5 and 3.0 m (elevation 211.5 and 212.3). Sand and silt till
o e was revealed below the lower cohesive deposit at 6.0 m depth (elevation 210.0) in borehole M61-1 and a depth of 4.3 m (elevation 211.0) in
U," (m) borehole M61-2. A 1.1 m thick layer of compact silty sand (SPT-‘N’ value of 22) was identified below the sand and silt till at 9.0 m depth
S'L[‘;”i‘\ﬂﬂ‘ TOPSCIS § (elevation 207.0) in borehole M61-1, overlying silty sand till at a depth of 10.1 m (elevation 205.9). The cohesionless till strata were very dense
S I . _—covey s 216 and had a moisture content ranging from 6 to 16%. Boreholes M61-1 and M61-2 were terminated in the silty sand till / sand and silt till at
" oBBLES T wms st f'(T'-‘_‘LJH“”d respective depths of 10.7 and 9.6 m (elevation 205.3 and 205.7). The results of grain size distribution analyses performed on 2 samples of the
212 —Fs g \_..;;;HTJD;,?“ . 212 sand till / sand and silt till are presented in Figures M61-GS-2 and M61-GS-3 (Appendix B).
1 Hard (TILL, ¥ -', 1 " 5
208 L;Lg\rrr;;riu __(l a — ‘ “?ﬂ " e i3 Ford 208 Groundwater Conditions:
TTTSAND AND ST ifhos/zsedl (ML) e Borehole M61-1: In the process of augering, water was detected at 6.1 m depth (elevation 209.9). Groundwater was at a depth of 5.5 m
204 SILTY SAND (TILL) 204 elevation 210.5) upon completion of drilling. The piezometric water level was at 0.3 m depth (elevation 215.7) on July 3 and a depth of 0.5 m
2
‘f'e';'TlLDE\”Se (elevation 215.5) on July 30, 2013.
200 = 200
‘ e Borehole M61-2: In the process of augering, water was detected at 4.3 m depth (elevation 211.0). Groundwater was at a depth of 7.3 m
SEALE (elevation 208.0) upon completion of drilling.
PROFILE  A—A ol el & m
SOIL STRATA HORIZONTAL .:-“-,1=_4=_5|m
oIy == _—___——__|

Record of Borehole Sheets — Appendix A

Laboratory Test Results — Appendix B Key Location Plan — Drawing C-04
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PART B - PRELIMINARY FOUNDATION DESIGN REPORT
HWY 407 EAST - CENTRAL SECTION (EAST PART)

FOUNDATION RECOMMENDATIONS

Note: The site-specific foundation recommendations are for planning purposes only. Refer to Section 6.0 of the Foundation
Design Report for the project-wide foundation recommendations, design assumptions and limitations.

General: Based on a General Arrangement drawing prepared by AECOM in March 2009, Bridge M-61 will carry the Highway
407 traffic over Harmony Creek. The proposed bridge consists of two single 30.0 m span structures (for EBL and WBL) with
approach embankments approximately 2 m high at both abutments. Based on the existing subsurface information, the feasible
foundation options for the proposed bridge abutments are listed below with advantages and disadvantages associated with each
option.

Foundation Option Advantages Disadvantages
Spread footings founded on hard clayey o Lower cost than deep e Some post-construction settlement due to
silt till / very dense sand till foundations consolidation of underlying soils
Spread footings founded on a compacted o Conventional construction o Dewatering measures may be required
Granular ‘A’ pad during construction
Steel H-Piles driven into “100-blow” o Allows for integral o Requires flange plate reinforcement to
sand and silt till abutment design facilitate driving through the very dense /
o Not affected by surficial soil hard till containing cobbles and possible
variability boulders

o Dewatering may be required during
construction (i.e. pile caps)

Caissons bored to found within o Higher bearing resistance o Drilling must be advanced through the very
“100-blow” sand and silt till than steel H-Piles dense / hard till containing cobbles and
o Not affected by surficial soil possible boulders
variability o Requires temporary or permanent liner to

prevent seepage inflow and softening of the
caisson base

o Dewatering may be required during
construction (i.e. caisson caps), special
techniques may be required when artesian
conditions are encountered

A — Spread Footings: Spread footings may be founded on hard clayey silt till / very dense sand till at or below elevation
214.0 to 214.5 at both abutments. All footings should be placed at a minimum depth of 1.2 m below the lowest surrounding
grade for frost protection. Alternatively, spread footings can be founded within the approach embankment on a minimum 2 m thick
compacted Granular ‘A’ pad.

Founding Stratum Geotechnical Resistance
Factored ULS SLS
Hard Clayey Silt Till / Very Dense Sand Till 600 kPa 400 kPa
Compacted Granular ‘A’ Pad 900 kPa 350 kPa

B — Steel H-Piles: Steel HP 310x110 piles driven to found within the “100-blow” sand and silt till at or below elevation 208.0
are feasible for support of the west and east abutments. Pile lengths will be about 9 m at both abutments. Pre-augering may be
required to provide the minimum 5 m pile length necessary for integral abutment design.

L . pil Geotechnical Axial Resistance
ocation ile Factored ULS SLS
Abutments HP 310x110 1,600 kN 1,400 kN

W.O. 07 - 20016

LOCATION No: M-61 (CM-HC-54)

C — Caissons: Caissons should be founded a minimum 2 m within the “100-blow” sand and silt till at or below elevation 207.0. Caissons would
be approximately 10 m long at the abutments.

Locati Caisson Geotechnical Axial Resistance

ocation Diameter Factored ULS SLS

Abutments 1.2m 4,500 kN 3,500 kN
15m 6,500 kN 5,500 kN

Recommended Foundation Alternative: Spread footings founded on hard clayey silt till / very dense sand till or on a compacted Granular
‘A’ pad are recommended from a foundation engineering perspective.

e ABUTMENT TYPE

The site soils are suitable for construction of conventional, integral or semi-integral abutments.

e APPROACHES

Height: Based on the GA drawing, the west and east approach embankments will be approximately 2 m high. Based on the subsoil conditions
encountered at the site, approach embankments consisting of up to 2 m high earth fill can be constructed. However, sub-excavation of about 0.5 m
of topsoil and loose silty sand with organics would be required.

Stability: Approach embankments up to 2 m high, constructed of select subgrade materials or granular fill, with side slopes no steeper than 2
horizontal to 1 vertical (2H:1V) will have an adequate factor of safety against deep-seated slope instability. Measures to stabilize the embankment
slope face due to potential surface water flow / seepage at the slope surface may have to be implemented.

Settlement: Assuming the use of conventional earth or granular embankment fills, where applicable, the total settlement at the west and east
approach embankments is assessed to be in the order of 50 and 40 mm respectively. About 80 per cent of the total settlement is expected to take
place during and immediately after completion of construction (i.e. elastic settlement); the remaining consolidation settlement is anticipated to
occur over a period of 3 to 4 months. Further geotechnical analyses need to be carried out during detail design to assess the construction
requirements of the new embankment fills.

e CONSTRUCTION CONSIDERATIONS

Excavation: The surficial loose silty sand and stiff clayey silt till above the water table are classified as Type 3 soils according to OHSA.
Temporary excavations (i.e. open for a relatively short time period) should be made with side slopes no steeper than 1H:1V in Type 3 soils
assuming dewatering is provided. For saturated granular soils below the water table, temporary shoring may be required.

Groundwater / Surface Water Control: It is anticipated that conventional sump pumping techniques may not be sufficient to control
groundwater within the foundation excavations and more elaborate dewatering measures may be required. Basal heave will need to be assessed if
artesian conditions are encountered. Artesian groundwater conditions should be expected when advancing deep foundations such as piles through
the silty/sandy deposits. Refer to Section 6.7.3 for options to control groundwater and migration of fines when driving piles at sites with artesian
groundwater conditions.

Obstructions During Pile Driving: Flange plate reinforcement for steel H-Piles should be used to facilitate driving into or through the very
dense till containing cobbles and possible boulders. Caisson drilling equipment must be capable of penetrating obstructions when cobbles /
boulders are present in the till deposits.

e RECOMMENDATIONS FOR ADDITIONAL WORK

Further subsurface investigation should be carried out during detail design to confirm the subsoil and groundwater conditions at the location of the
bridge foundation elements.

Peto MacCallum Ltd.
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Structure Description:
Location No:

PML Ref.: 12TF007A-C

PART A - PRELIMINARY FOUNDATION INVESTIGATION REPORT
HWY 407 EAST- CENTRAL SECTION (EAST PART)

W.0O. 07 — 20016
Culvert at Highway 407 over Harmony Creek Highway 407 Proposed Grade: 204.0 —-204.5m Site Ranking: Medium
M-62 (CM-HC-56) Existing Ground Elevation: 199.1-199.8 m Station: 11+437

FOUNDATION INVESTIGATIONS

%

TRANSIT WAY

\§( Site Description:
\ The site of the proposed culvert M-62 at Highway 407 is located over Harmony Creek some 400 m north of Concession Road 6 between
* Leask Road and Langmaid Road in the Municipality of Clarington, Ontario. The site topography is generally flat and surrounded by
po— farmland, with Harmony Creek flowing to the south.
Berbls Borehole Information:
Blowa/03m (Std. Pan Test. 475 J/blaw) .
Hlowa/.3m (ECF Cana, 475 J7biod Borehole No Borehole Location MTM NA_D 83 - MTM NAD 83 - Borehole Elevation | Borehole Depth
®L at sime of investigmion Moy 2013 NOI’thIng EaStIng (m) (m)
e M62-1 North End (Inlet) 4 870 024.3 358 792.1 199.8 8.0
Pl M62-2 South End (Outlet) 4 869 959.9 358 753.6 199.1 15.3

Subsurface Conditions:

e Fill: Surficial fill was present in both boreholes. It appeared that the fill consisting of clayey silt with organics had been randomly
dumped at the site. Soft to firm in consistency and 14 to 22% in moisture content, the fill was 1.5 and 4.6 m thick and penetrated at
elevation 198.3 and 194.5 in boreholes M62-1 and M62-2 respectively.

e Silt Till / Sand and Silt Till: Directly beneath the fill at depths of 1.5 and 4.6 m (elevation 198.3 and 194.5) in boreholes M62-1 and

M62-2 was a layer of silt till / sand and silt till. This layer was loose to very dense (SPT-‘N’ values of 8 to over 50) and about 11% in

(e
Lrm}

200

192

188

184

Elev.

moisture content. The silt till / sand and silt till had a thickness of 4.5 m in borehole M62-1 and 1.2 m in borehole M62-2 and was
penetrated at respective depths of 6.0 and 5.8 m (elevation 193.8 and 193.3). The results of grain size distribution analysis conducted on
JJE-2—1 ‘NEQ—E a sample of the layer are presented in Figure M62-GS-1 (Appendix B).
i o e Silty Sand Till: Overlain by the silt till / sand and silt till at 6.0 m depth (elevation 193.8) in borehole M62-1 and a depth of 5.8 m
2a, 95m e 5T (elevation 193.3) in borehole M62-2 was silty sand till. This unit contained cobbles and extended to the termination depth of 8.0 m
. (elevation 191.8) in the former borehole. In the latter, the silty sand till was 2.7 m in thickness and penetrated at a depth of 8.5 m
'-I,'e‘;'l' (elevation 190.6). The unit was dense to very dense (SPT-*N’ values of 49 to 91 blows per 25 cm) and had a moisture content of 9 to 11%.
CLavey St | PEAT R The results of grain size distribution analysis performed on a sample of the unit are presented in Figure M62-GS-2 (Appendix B).
,E'F;I-“-Lﬂ ) il ' - f%" By SIT 200 e Silt Till: Underlying the silty sand till at 8.5 m depth (elevation 190.6) in borehole M62-2 was silt till. This stratum was very dense
R Ik m 5 f/ (FILL) (SPT-*N’ values of 60 blows per 13 cm to 82 blows per 28 cm) and extended to the termination depth of 15.3 m (elevation 183.8). The
o T SAND AND SILT—(0n K * | 196 moisture content of the silt till varied between 6 and 11%. It is noted that cobbles were encountered in the stratum. The results of
wTH 1O psccﬂt S s [r2-SILTY SAND Locse }?IL'E}“”P”“* &fiéuruur:g l Atterberg limits testing and grain size distribution analysis conducted on a sample of the silt till are presented in respective Figures M62-
:‘ary' Derse i Jcrj TDense ] [ | {; 192 PC-1 and M105-GS-3 (Appendlx B)

(e (o S SAND g 7 S Groundwater Conditions:

- ense '12&‘ 1 .w;’:C- SAND 188 -
r—|D|fe i '\f'erngEét:E'?se e Boreholes M62-1: Water was detected at 1.5 m depth (elevation 198.3) during drilling. Groundwater was at a depth of 7.0 m

M 184 (elevation 192.8) upon completion of drilling.
SCALE e Boreholes M62-2: Groundwater was at 4.6 m depth (elevation 194.5) during and upon completion of drilling. The piezometric water
PROEILE A=A oo o 8 16m level was at 2.9 m depth (elevation 196.2) on May 29 and a depth of 2.7 m (elevation 196.4) on July 30, 2013.
SOIL STRATA . . .
LEle iy == _—____——__|

Record of Borehole Sheets — Appendix A

Laboratory Test Results — Appendix B Key Location Plan — Drawing C-04
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PML Ref.: 12TF007A-C

PART B - PRELIMINARY FOUNDATION DESIGN REPORT
HWY 407 EAST- CENTRAL SECTION (EAST PART)

FOUNDATION RECOMMENDATIONS

Note: The site-specific foundation recommendations are for planning purposes only. Refer to Section 6.0 of the Foundation
Design Report for the project-wide foundation recommendations, design assumptions and limitations.

General: Based on a General Arrangement drawing of Culvert M-62 prepared by AECOM in March 2009, the culvert will
carry Highway 407 over Harmony Creek. The proposed open footing arch culvert will have a span of 9.1 m and length of 71.0 m.
The stream bed levels of the culvert are specified to be at elevation 196.4 at the north end (inlet) and elevation 195.5 at the south
end (outlet). Based on the existing subsurface information, the feasible foundation options for the proposed arch culvert
foundations are listed below with advantages and disadvantages associated with each option.

Foundation Option Advantages Disadvantages

Spread footings founded on compact to e Lower cost than deep e Requires excavation of surficial soils to

dense silty/sandy soils foundations construct footings

¢ Conventional construction o Dewatering is required for footing
construction

¢ Variability of surficial soils

e Scour protection is required for footings

Steel H-Piles driven into “100-blow” e Higher bearing resistance e Requires flange plate reinforcement to

silty/sandy soils than for footings facilitate driving into very dense silt till /

¢ Not affected by surficial silty sand till containing cobbles and
soil variability possible boulders

e Sub-excavation and dewatering is required
for pile cap construction

Caissons bored to found within e Higher bearing resistance e Requires temporary or permanent liner

“100-blow” silty/sandy soils than for footings ¢ Drilling equipment must be capable of

o Not affected by surficial penetrating very dense till deposits with
soil variability cobbles and boulders

e Sub-excavation and dewatering is required
for caisson cap construction

A — Spread Footings: Spread footings founded on the compact silt till at elevation 198.3 at the north end or dense to very
dense silty/sandy tills at or below elevation 195.5 at the north (inlet) end and elevation 193.3 at the south (outlet) end of the
culvert. All footings should be placed at a minimum depth of 1.2 m below the lowest surrounding grade for frost protection.

Founding Stratum Geotechnical Resistance
Factored ULS SLS
Compact Silt Till 300 kPa 200 kPa
Dense Silt Till / Silty Sand Till 600 kPa 400 kPa

B — Steel H-Piles: Steel HP 310x110 piles driven into the “100-blow” silty sand till / silt till at or below elevation 193.0 at the
north (inlet) end and elevation 185.5 at the south (outlet) end of the culvert are feasible for support of the foundation loads. Pile
lengths would be approximately 3 and 10 m at the north and south ends, respectively.

pil Geotechnical Axial Resistance
e Factored ULS SLS
HP 310x110 1,600 kN 1,400 kN

C — Caissons: Caissons drilled to found within the “100-blow” silty sand till / silt till at or below elevation 192.0 at the north
(inlet) end and elevation 184.5 at the south (outlet) end of the culvert. Caissons should be socketed a minimum 2 m into the
“100-blow” material. Caissons would be about 4 m long at the north end and 11 m long at the south.

Caisson Geotechnical Axial Resistance

Diameter Factored ULS SLS
12m 4,500 kN 3,500 kN
15m 6,500 kN 5,500 kN

Recommended Foundation Alternatives: Spread footings founded on compact to dense silty/sandy soils or steel
H-Piles driven into “100-blow” cohesionless till deposit.

W.O. 07 - 20016

LOCATION No: M-62 (CM-HC-56)

e APPROACHES

Height: Based on the GA drawing, an embankment height of about 7 m is anticipated. It is noted that sub-excavation of 1.5 to 4.6 m thick fill
would be required.

Stability: An embankment up to 7 m in height, constructed with select subgrade materials or granular fill, with side slopes no steeper than 2
horizontal to 1 vertical (2H:1V) will have an adequate factor of safety against deep-seated instability.

Settlement: Assuming the use of conventional earth or granular embankment fill materials and based on consolidation parameters and elastic
deformation moduli of the foundation soils, the maximum predicted total settlement of the embankment is in the order of 60 mm. About 80 percent of the
total settlement is expected to take place during and immediately after completion of construction (i.e. elastic settlement). The remaining settlement is
anticipated to occur over a period of 3 to 4 months. Further geotechnical analyses need to be carried out during the detail design.

e CONSTRUCTION CONSIDERATIONS

Excavation: The fill and loose to compact silty/sandy soils are classified as a Type 3 soil according to OHSA. Temporary excavations (i.e. open
for a relatively short time period) should be stable with side slopes no steeper than 1H:1V in Type 3 soils.

Groundwater / Surface Water Control: It is anticipated that sump pumping techniques will not be sufficient to control groundwater within the
foundation excavations for footing construction and more elaborate dewatering measures will be necessary. Depending on construction season,
diversion of surface water from the excavation may need to be implemented.

Protection Systems: Refer to Section 6.7.2 of the Report.

Obstructions During Pile Driving: Flange plate reinforcement for steel H-Piles if employed should be used to facilitate driving into the
very dense silty sand till / silt till containing cobbles and possible boulders. Caisson drilling equipment must be capable of penetrating
obstructions such as cobbles and boulders.

e RECOMMENDATIONS FOR ADDITIONAL WORK

Further subsurface investigation should be carried out during detail design to confirm the subsoil and groundwater conditions at the location of the
arch culvert foundations.

Peto MacCallum Ltd.
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e The site of the proposed overpass M-66 is located some 300 m north of Highway 407 in the Municipality of Clarington, Ontario. The site

Structure Description: Enfield Road / Concession Road 6 Overpass
Location No: M-66 (CM-29c)
gy, 3 FOUNDATION INVESTIGATIONS
§ " “"\rc.é»
/ Site Description:
i
.'|l|l
gy __; - e topography is generally flat and surrounded by farmland, with Farewell Creek flowing less than 100 m to the north.
.n'lll B = [ II Blows/0.3m (52d. Par Tast. 475 J/blow) .
o e = [ Sowa/m (" o 475 4/loe) Borehole Information:
/ = 0 ’
."l ENFIELD ROAD .- . WL at time of Evestigation Oct 2012
/ f ) - Borehole No Borehole Location MTM NAD 83 - MTM NAD 83 - | Borehole Elevation | Borehole Depth
e/ _ ST Northing Easting (m) (m)
[ g 4 PRIPeEMe, T~/ ez M66-1 North Approach 4869 929.5 359 916.5 198.6 12.8
E - d H“"““Hmﬁ \ j g T j M66-2 North Abutment 4869 916.5 359 914.5 198.5 37.0
g g § oy, § 3}3 ' M66-3 South Abutment 4869 875.1 359 931.5 198.9 30.8
STRUCTURE AND BOREHOLE LOCATION PLAN M66-4 South Approach 4 869 853.8 359 928.7 199.2 12.8
SCALE
I T Subsurface Conditions:
o Fill: Fill typically composed of sand and gravel over silty sand with organic inclusions was present surficially in all the boreholes. The fill
was loose to compact in relative density (SPT-“N’ values of 5 to 20) and 5 to 15% in moisture content. The fill was 1.4 to 2.5 m in thickness
MEE—1  MBE-2 .MSE 3 ‘MBS 4 and penetrated at elevation 196.4 to 197.8.
ofs 3am Jofs 17m /2 47m ofs 3am e Topsoil / Peat: Buried under the silty sand fill at 1.4 m depth (elevation 197.1 and 197.8) was silty topsoil in borehole M66-2 and fine
N ) - fibrous peat in borehole M66-4. Having a moisture content of 60 and 307%, these deposits were 700 and 400 mm thick and penetrated at
(m) SAND AND GRAVEL/ SAND AND GRAVEL SAND AND GRAVEL/ (my respective depths of 2.1 and 1.8 m (elevation 196.4 and 197.4).
200 Corr?n‘;c‘: E;ANLi; Cﬂrég:‘JLcT:Jt?\chse ) (FILL) ’7 LUOS;L[Z Eéhrl'?pccl 200 ) ) . ) A A i
e N bt st ; e e Silty Sand / Sand and Silt: Directly beneath the fill, topsoil or peat at depths of 1.8 to 2.2 m (elevation 196.4 to 197.4) in boreholes M66-
196 —Compect e el 5 RS0 / SHND_jgg 1, M66-2 and M66-4 was silty sand / sand and silt. This unit was 0.4 to 1.3 m in thickness and loose to compact in relative density (SPT-‘N’
cuaver st nffilg  Comeee values of 5 to 12), its moisture content ranging from 16 to 18%. The silty sand / sand and silt was penetrated at depths of 2.2 to 3.5 m
D T v M 197 (elevation 195.1 to 197.0). The results of grain size distribution analysis performed on the sand and silt are presented in Figure M66-GS-1
CLAYEY SILT— |5ﬁ 11 « TRETCLveY suT A dix B
188 WITgI:?[\‘M:\ 1 }‘ o o us.:;f / 188 ( ppen IX ).
PR i 1| S - o Clayey Silt: Overlain by the fill o silty sand / sand and silt at depths of 2.2 to 3.5 m (elevation 195.1 to 197.0) in all the boreholes was a
S0y sud g f-?wfg i;{”‘“t"‘;ﬁ cohesive deposit of clayey silt. This deposit was 3.0 to 4.3 m thick and firm to very stiff in consistency. The results of in situ vane testing
180 —tenttacse o Compacl 34 e ot o vy Daree o0 within the clayey silt yielded an undrained shear strength of 100 kPa, with penetrometer tests indicating shear strength values in a range of
16 B o 16 75 to 125 kPa. The deposit was penetrated at depths of 5.5 to 7.5 m (elevation 191.1 to 193.6). The results of Atterberg limits testing and
BB e s LAY S grain size distribution analyses conducted on two samples of the clayey silt are presented in respective Figures M66-PC-1 and M66-GS-2
172 T To ST T 172 (Appendix B). The moisture content of the deposit varied between 19 and 24%.
(TILL)
168 168 e Clayey Silt Till: A cohesive deposit of clayey silt till was identified below the clayey silt in boreholes M66-1 and M66-2 at respective
o " . depths of 7.5 and 7.3 m (elevation 191.1 and 191.2). This deposit was 1.5 m in thickness and stiff in consistency. The results of in situ vane
: bense o Vary Dense testing within the clayey silt till yielded an undrained shear strength of 100 kPa. The deposit was penetrated at 9.0 m depth (elevation 189.6)
160 S 160 in borehole M66-1 and a depth of 8.8 m (elevation 189.7) in borehole M66-2. The results of Atterberg limits testing and grain size
o ) LT distribution analysis conducted on the clayey silt till are presented in respective Figures M66-PC-2 and M66-GS-3 (Appendix B). The
P HORZON . Pt moisture content of the deposit varied between 8 and 14%.
Rl = =
Laboratory Test Results — Appendix B Key Location Plan — Drawing C-05
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LOCATION No: M-66 (CM-29c)

e Sandy Soils: Underlying the clayey deposits at depths of 5.5 to 9.0 m (elevation 189.6 to 193.6) in all the boreholes
were sandy soils (sandy silt, sand). The sandy silt extended to the termination depth of 12.8 m (elevation 185.8) in
borehole M66-1 and was penetrated at 15.0 m depth (elevation 183.5) in borehole M66-2. The sand had a thickness of
3.0 and 2.9 m in boreholes M66-3 and M66-4 and was penetrated at a depth of 8.5 m (elevation 190.4 and 190.7). The
sandy soils were loose to dense (typical SPT-N’ values of 6 to 32), their moisture content ranging from 12 to 19%.
The results of grain size distribution analyses performed on four samples of the sand and sandy silt are presented in
respective Figures M66-GS-4 and M66-GS-5 (Appendix B).

e Sand Till: A layer of sand till was revealed below the sand at 8.5 m depth (elevation 190.4 and 190.7) in
boreholes M66-3 and M66-4 respectively. This layer was 8.6 m thick and penetrated at a depth of 17.1 m (elevation
181.8) in the former borehole and extended to the termination depth of 12.8 m (elevation 186.4) in the latter. The sand
till was compact to very dense (SPT-‘N’ values of 18 to 75) and had a moisture content of 9 to 15%. It is noteworthy
that cobbles were present within the layer in borehole M66-3. The results of grain size distribution analyses
performed on two samples of the sand till are presented in Figure M66-GS-6 (Appendix B).

e Clayey Silt Till: Overlain by the sandy silt at 15.0 m depth (elevation 183.5) in borehole M66-2 or by the sand till at
a depth of 17.1 m (elevation 181.8) in borehole M66-3 was a cohesive deposit of clayey silt till. Stiff to hard in
consistency, this deposit had a thickness of 15.0 and 9.1 m and was penetrated at depths of 30.0 and 26.2 m
(elevation 168.5 and 172.7) in boreholes M66-2 and M66-3 respectively. The results of Atterberg limits testing and
grain size distribution analyses conducted on four samples of the clayey silt till are presented in respective Figures
M66-PC-3 and M66-GS-7. The moisture content of the deposit varied between 8 and 22%.

e Sand Till: Underlying the clayey silt till in boreholes M66-2 and M66-3 at respective depths of 30.0 and 26.2 m
(elevation 168.5 and 172.7) was sand till. This stratum was dense to very dense (SPT-‘N’ values of 44 to over 148)
and had a moisture content of 10 to 12%. The sand till was not penetrated upon termination of drilling at depths of
37.0 and 30.8 m (elevation 161.5 and 168.1) in boreholes M66-2 and M66-3 respectively. It is worth noting that the
stratum contained cobbles in borehole M66-2. The results of grain size distribution analysis performed on the sand till
are presented in Figure M66-GS-8 (Appendix B).

Groundwater Conditions:

e Boreholes M66-1 to M66-4: In the process of augering, water was detected at depths of 2.1 to 4.3 m (elevation 194.6
to 196.4) in all the boreholes. Groundwater was measured in borehole M66-1 to be at 6.4 m depth (elevation 192.2).
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PML Ref.: 12TF007A-C

PART B - PRELIMINARY FOUNDATION DESIGN REPORT
HWY 407 EAST - CENTRAL SECTION (EAST PART)

FOUNDATION RECOMMENDATIONS

Note: The site-specific foundation recommendations are for planning purposes only. Refer to Section 6.0 of the
Foundation Design Report for the project-wide foundation recommendations, design assumptions and limitations.

General: Based on a General Arrangement drawing prepared by AECOM in March 2009, Overpass M-66 will carry
the Enfield Road traffic over Concession Road 6. The proposed overpass is a single span structure 30 m long and
about 24 m wide and with approach embankments 8.5 and 7.5 m high at the north and south abutments, respectively.
Based on the existing subsurface information, the feasible foundation options for the proposed overpass abutments are
listed below with advantages and disadvantages associated with each option. It is noted that spread footings are not
considered to be a practical option given the limited bearing resistance available in the upper soils present at the site.

Foundation Option Advantages Disadvantages

Steel H-Piles driven into “100-blow”
sand till for abutment foundations

o Allows for integral
abutment design

o Requires flange plate reinforcement to
facilitate driving through the very dense sand
till containing cobbles

Caissons bored to found within o Higher bearing
“100-blow” sand till for abutment resistance than steel
foundations H-Piles

o Drilling must be advanced through the very
dense sand till containing cobbles

o Requires temporary or permanent liner
extending above the prevailing groundwater
level to prevent seepage inflow and softening
of the caisson base

A — Steel H-Piles: Steel HP 310x110 piles driven to refusal into the “100-blow” sand till at or below
elevation 164.0 at the north abutment and elevation 170.5 at the south abutment are feasible for support of the
abutments with “perched” pile caps. Piles would be about 39 and 32 m long at the north and south abutments,
respectively.

Location Pile Geotechnical Axial Resistance
Factored ULS SLS
Abutments HP 310x110 1,600 kN 1,400 kN

C — Caissons: Abutments on caissons should be founded a minimum 2 m within the “100-blow” sand till at or below
elevation 163.0 at the north abutment and elevation 169.5 at the south abutment. Caissons would be about 40 and 33 m
long at the north and south abutments, respectively.

Locati Caisson Geotechnical Axial Resistance

ocation Diameter Factored ULS SLS

Abutments 1.2m 4,500 kN 3,500 kN
1.5m 6,500 kN 5,500 kN

Recommended Foundation Alternative: Steel H-Piles.

W.O. 07 - 20016

LOCATION No: M-66 (CM-29c)

e ABUTMENT TYPE

The site soils are suitable for construction of conventional, semi-integral or integral abutments.
e APPROACHES

Height: Based on the GA drawing, the north and south approach embankments will be up to 8.5 m high. Based on the subsoil
conditions encountered at the site, approach embankments consisting of 8.5 m high earth fill can be constructed. However,
sub-excavation of approximately 2.5 m of existing fill and topsoil / peat at both abutments would be required.

Stability: Approach embankments up to 8.5 m high, constructed of select subgrade materials or granular fill and with side slopes no
steeper than 2 horizontal to 1 vertical (2H:1V) will be safe against deep-seated slope instability. In addition, construction of a 2 m wide
mid-height berm may be required for embankments exceeding 8 m in height to control surficial erosion and improve stability. Measures
to stabilize the embankment slope face due to potential surface water flow / seepage at the slope surface will have to be implemented.
From a stability perspective, embankments higher than 9 m earth fill are not recommended.

Settlement: Assuming the use of conventional earth or granular embankment fills, where applicable, it is expected that the total
settlement at the north and south approach embankments is expected to be in the order of 200 and 150 mm respectively. About 20 per
cent of the total settlement is expected to take place during and immediately after completion of construction (i.e. elastic settlement); the
remaining consolidation settlement is anticipated to occur over a period of 6 to 9 months. Measures to reduce post-construction
settlement to acceptable values may be undertaken (preloading with a surcharge, construction staging). Further geotechnical analyses
need to be carried out during detail design to assess the construction requirements of the new embankment fills, including appropriate
settlement monitoring instrumentation.

¢ CONSTRUCTION CONSIDERATIONS

Excavation: Surficial fill, loose to compact sandy soils, firm to stiff clayey silt and topsoil / peat are classified as Type 3 and Type 4
soils, respectively, according to OHSA. Temporary excavations (i.e. open for a relatively short time period) should be made with side slopes
no steeper than 1H:1V in Type 3 soils and at 3H:1V in Type 4 soils.

Groundwater / Surface Water Control: It is anticipated that groundwater within the foundation excavations may be adequately
controlled using conventional sump pumping techniques.

Obstructions During Pile Driving: Flange plate reinforcement for steel H-Piles should be used to facilitate driving into or through
the sand till containing cobbles and possible boulders. Caisson drilling equipment must be capable of penetrating obstructions when
cobbles / boulders are present in the till deposits.

¢« RECOMMENDATIONS FOR ADDITIONAL WORK

Further subsurface investigation should be carried out during detail design to confirm the subsoil conditions at the location of the foundation
elements of this structure.

Peto MacCallum Ltd.
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Structure Description: Enfield Road Bridge over Farewell Creek

Location No: M-67 (CM-29d)
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Existing Ground Elevation: ~ElL 197 to 200 m

FOUNDATION INVESTIGATION

Site Description:

At this site, Enfield Road is an existing two-lane, rural undivided paved roadway. Farewell Creek flows in a west to east direction through an
existing culvert under Enfield Road. Terrain mapping shows the creek area is characterized by organics and sand, silt and gravel alluvial plain over
glacial till. The local relief is low with poor drainage.

Borehole Information:

BOLe:OIe Borehole Location MTM NAD 83 — Northing |MTM NAD 83 - Easting Borehole Elevation (m)Borehole Depth (m)
M67-1 North Abutment (SBL) 4 869 990.3 359 8923 200.3 384
M67-2 South Abutment (NBL) 4 869 952.2 359911.4 196.3 36.9

CM29d-1 |South of North Abutment (NBL) 4869 979.3 359905.2 198.6 15.8

CM29d-2 | North of South Abutment (SBL) 4 869 965.2 359 898.5 198.3 25.9

Subsurface Conditions:

e Fill: Surficial fill composed of gravelly sand, sand, silty sand and sandy silt was present in all the boreholes and extended to depths of 2.1 to 3.0 m
(elevation 193.3 to 198.1). The fill was loose to compact with SPT-‘N’ values ranging from 4 to 29. The moisture content of the fill varied between

4 and 20%.

o Silty Sand: A layer of silty sand (sand and silt in borehole M67-2) was revealed below the fill at depths of 2.1 to 3.0 m (elevation 193.3 to 198.1).
The thickness of this layer ranged from 0.5 to 2.2 m, with underside elevations of 192.8 to 196.2. The sandy soils were compact to dense (SPT-‘N’
values of 12 to 33) and had a moisture content of 11 to 19%. The results of grain size distribution analyses performed on samples of the layer are
presented in Figures M67-GS-1 and CM29d-B1 (Appendices B and C).

e Clayey Silt / Silty Clay: A deposit of clayey silt / silty clay was encountered below the silty sand / sand and silt at depths of 3.5 to 4.3 m
(elevation 192.8 to 196.2) in all the boreholes. This deposit was 6.1 to 9.4 m thick and penetrated at depths of 10.4 to 13.5 m (elevation 185.8 to
188.2). The clayey silt / silty clay was firm to very stiff with SPT-‘N’ values ranging from 11 to 25 and an undrained shear strength of 32 to 120 kPa
indicated in field vane and penetrometer tests. The measured moisture content varied between 12 and 24%. The results of Atterberg limits testing
and grain size distribution analyses conducted on samples of the deposit are presented in respective Figures M67-PC-1, CM29d-B5 and M67-GS-2,
CM29d-B2 (Appendices B and C).

e Silt: Directly beneath the silty clay at 10.4 m depth (elevation 188.2 and 187.9) in boreholes CM29d-1 and CM29d-2 was a 2.7 to 2.9 m thick
layer of silt. This layer extended to respective depths of 13.3 and 13.1 m (elevation 185.3 and 185.2). The silt was loose to dense (SPT-‘N’ values of
4 to 43) and had a moisture content of 10 to 18%. Grain size distribution analyses for samples of this soil are presented in Figure CM29d-B3
(Appendix C).

o Silty Sand Till / Sandy Silt Till / Silt Till: Silty sand / sandy silt / silt till was revealed below the clayey silt or silt / sandy silt at depths of 10.5
to 13.5 m (elevation 185.2 to 186.8). This layer was 1.3 to 6.9 m in thickness, extending to elevation 178.9 to 183.7. The till was compact to very
dense with SPT-N’ values of 17 to 100. The moisture content ranged from 8 to 16%. The results of grain size distribution analyses performed on
the silty sand till and silt till are presented in respective Figures M67-GS-3 and M67-GS-4 (Appendix B). Glacial tills typically contain cobbles and
boulders.

e Clayey Silt: Underlying the silty sand till in borehole M67-1 and the silt till in borehole M67-2 at respective depths of 18.0 and 17.4 m (elevation
182.3 and 178.9) was clayey silt. This deposit was 3.0 and 5.9 m in thickness and firm to stiff in consistency, its moisture content varying between 9
and 20%. The undrained shear strength was 40 to 88 kPa (soil sensitivity of 2 to 3) as determined in vane testing and 25 kPa in a penetrometer test.
The clayey silt was penetrated at depths of 21.0 and 23.3 m (elevation 179.3 and 173.0) in boreholes M67-1 and M67-2 respectively.

Record of Borehole Sheets — Appendix A

Laboratory Test Results — Appendix B Key Location Plan — Drawing C-05
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e Sand: Overlain by the clayey silt at 21.0 m depth (elevation 179.3) in borehole M67-1 was a layer of sand. This
unit was 3.0 m thick and dense (SPT-N’ value of 30) with a moisture content of about 7%. The sand was penetrated
at 24.0 depth (elevation 176.3). The results of grain size distribution analysis are presented in Figure M67-GS-5
(Appendix B).

o Clayey Silt Till / Silty Clay Till: A deposit of clayey silt / silty clay till was encountered below the sand,
clayey silt or sandy silt till in all the boreholes. Borehole CM29d-1 was terminated in this till layer at 15.8 m depth
(elevation 182.8). This 8.3 to 9.3 m thick deposit was firm to hard with SPT-‘N’ values ranging from 11 to 55 and
extended to depths of 22.9 to 33.0 m (elevation 163.7 to 175.4). The measured moisture content ranged from 8 to
22%. The results of Atterberg limits testing and grain size distribution analyses conducted on samples of the deposit
are presented in respective Figures M67-PC-2, CM29d-B6 and M67-GS-6, CM29d-B4 (Appendices B and C).

o Silty Clay: A deposit of silty clay was revealed below the silty clay till at a depth of 22.9 m (elevation 175.4) in
borehole CM29d-2. This silty clay is very stiff to stiff with SPT-‘N” values of 18 and 13. The moisture content
ranged from 7 to 18%. After sampling to 25.0 m depth (elevation 173.3) and extending to 25.9 m depth
(elevation 172.4), an artesian condition was encountered and borehole CM29d-2 terminated. Based on this
observation, the lower boundary of the clay layer is believed to be between 25.0 and 25.9 m depth.

e Silty Sand Till: Underlying the clayey silt till at 33.0 m depth (elevation 167.3) in borehole M67-1 and at a
depth of 32.6 m (elevation 163.7) in borehole M67-2 was silty sand till. This stratum of at least 4.3 m thickness was
not penetrated upon termination of drilling at respective depths of 38.4 and 36.9 m (elevation 161.9 and 159.4). The
silty sand till was very dense (SPT-“N” values in excess of 50) and had a moisture content of 8 to 12%. The results
of grain size distribution analysis performed on a sample of the stratum are presented in Figure M67-GS-3
(Appendix B).

Groundwater Conditions:

e Borehole CM29d-2: The groundwater level was at 0.74 m above the ground surface (elevation 199.04) 45
minutes after the artesian condition was encountered at 25.9 m depth (elevation 172.4).

e Boreholes 67-1 and M67-2:  In the process of augering, water was observed at depths of 2.3 and 3.1 m
(elevation 198.0 and 193.2) in boreholes M67-1 and M67-2 respectively.
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Structure Description: Enfield Road Bridge over Farewell Creek

Location No: M-67 (CM-29d)
FOUNDATION RECOMMENDATIONS

Note: The site specific foundation recommendations are for planning purposes only. Refer to Section 6 of the
Foundation Design Report for the project-wide foundation recommendations, design assumptions and limitations.

General: A two span structure with two abutments and a central pier is proposed.

dense silty sand / sand
and silt

- Low cost alternative

Foundation Option Advantages Disadvantages
Spread Footings - Conventional - Does not permit integral abutment design
founded on compact to construction - Potential variability of surficial soils; footings must be

extended below these soils

- Temporary shoring may be required

- Dewatering will be required

- Scour protection will be required for the footings

- Sub-excavation of existing fill, soft and organic soils
is required

Spread Footings
perched on Granular A
pads for abutments

- Lower cost than deep

foundations

- Minimize excavation

requirements

- Higher bearing

resistance than footings
on native soil

- Higher cost than spread footings on native soils

- Sub-excavation of existing fill, soft and organic soils is
required

- Dewatering may be required

- Scour protection is required

Steel H-Piles driven to
very stiff clayey soils or
very dense silty sand
till

- Permits use of integral

abutments

- Not affected by surficial

soil variability

- Higher cost than spread footings
- Piles may have to be driven after constructing
approach fill

Caissons founded in
very stiff clayey soils or
very dense silty sand
till

- Higher bearing

resistance

- Not so affected by

surficial soil variability

- Higher cost than spread footings

- Does not permit integral abutment design

- Caisson embedment length and bearing resistance
limited to keep caisson bases above the artesian layer

A - Spread Footings

Spread footings founded on compact to dense silty sand / sand and silt may be used for the abutments. Footings
for perched abutments may be founded on compacted Granular A cores in accordance with current MTO
practices. The preliminary geotechnical design resistances and founding levels for spread footings on native soils

or compacted Granular A cores are as follows:

Founding Geotechnical Resistance Foundation Level
Stratum Factored ULS SLS
Silt Sand/Sand 300 kPa 200 kPa At or below elevation 193.0 to 197.5
and Silt
Compacted 900 kPa 350 kPa Fill base at or below elevation 193.0 to 198.0
Granular A

W.O. 07 -20016

Enfield Road Proposed Grade: ~EL 207 m Site Ranking: High

Station: ~9+629

Existing Ground Elevation: ~ElL 197 to 200 m

B — Steel H-Piles

Steel H-piles driven within the very stiff clayey soils may be used to provide foundation support. In case pile tips were kept well above the
artesian layer encountered at elevation 172.4 in borehole CM29d-2, the preliminary pile design would be based largely on skin friction. Higher
geotechnical resistances may be achieved by driving the piles deeper to refusal. If the deeper pile penetration reaches the artesian layer, then
specialized pile construction techniques will be required to mitigate the upward slow of artesian water. This may involve measures such as
constructing the approach embankment first, then driving piles from a higher elevation through approach embankments. The preliminary design
geotechnical resistances and tip elevations are as follows:

Axial Geotechnical Resistance

Pile Factored ULS SLS Anticipated Pile Tip Elevation
HP
310 x 110 founded in very 600 kN 500 kN At or below elevation 178.0
stiff clayey soils
HP
310 x 110 founded in very 1,600 kKN 1,400 kKN At or below elevation 162.0 to 164.0

dense silty sand till

C - Caissons

Based on the potential difficulties with installing caissons under artesian pressure conditions, uncertainties associated with cleaning and inspecting
the base, the limited bearing resistance available in the soils above the artesian zone, and the potential presence of cobbles and boulders in the till
soils, the use of caisson foundations is not recommended at this site and the option has not been developed.

Recommended Foundation Alternative

The recommended foundation alternative at this site is steel H-piles driven into the very dense silty sand till. In view of the risks associated with
driving piles into a layer under artesian groundwater condition, extensive additional investigation during detail design is recommended for
designing pile foundation at this site.

e ABUTMENT TYPE

The soil conditions at this site are suitable for conventional, integral or semi-integral abutment design.

o APPROACHES
Approach embankments 8§ to 10 m high are anticipated.

Stability

Approach embankments up to 10 m in height are anticipated to be stable at side slope inclinations of 2H:1V using SSM or granular material. A 2 m
wide mid-height bench is required for embankment slopes higher than 8 m.

Settlement

Settlements in the order of 150 mm are expected to occur over a period of 9 to 12 months following construction of the 10 m high approach fills.
During detail design phase, additional settlement calculations should be undertaken to determine if the approach fills should be placed ahead of
foundation construction.

Peto MacCallum Ltd.
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e CONSTRUCTION CONSIDERATIONS

Pile Installation

Driving shoes should be fitted to the pile tips for reinforcement and enhanced seating of the piles.
Excavation

Temporary unsupported side slopes should not be steeper than 1H:1V where groundwater control measures are
implemented as outlined below. In accordance with OHSA, the fill and compact sandy soils are classified as Type 3
material.

Groundwater/Surface Water Control

Diversion of stream flow and surface runoff from the temporary excavations for foundation construction and
pumping from carefully constructed, filtered sumps should be adequate to control groundwater. The required
groundwater control system should be further assessed during detail design.

Protection Systems

Protection systems would be required for any vertically sided excavations for foundation construction or where
space restrictions prohibit formation of safe side slopes. One possible system is soldier pile and lagging. The
feasibility of installing such protection systems should be assessed once further subsurface investigation is carried
out during detail design.

Floodplain Access

Potential environmental impacts will need to be minimized during construction access into the creek floodplain.
Specific access preparation procedures including the use of gravel roadways underlain by geosynthetics should be
considered.

e RECOMMENDATIONS FOR ADDITIONAL WORK

Further subsurface investigation, analysis and design should be carried out during detail design to confirm the
subsoil conditions at the location of the bridge foundation elements. As a minimum, this will require additional
boreholes at the actual abutment locations and at the approaches. It is recommended to advance boreholes to depths
sufficient to confirm refusal. Artesian condition should be extensively investigated and foundation capacity and
installation procedures re-assessed during detail design.

W.O. 07 -20016
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Structure Description:

Location No:

M

-68 (CM-29¢)

Enfield Connecting Road Over Farewell Creek

PML Ref.: 12TF007A-C

PART A - PRELIMINARY FOUNDATION INVESTIGATION REPORT
HWY 407 EAST - CENTRAL SECTION (EAST PART)

Highway 407 Proposed Grade:

Existing Ground Elevation:

W.0O. 07 - 20016

~202.0 -203.0 m Site Ranking: High

~197.0 m Station: 10+332

FOUNDATION INVESTIGATIONS
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Site Description:

The proposed Enfield Connecting Road over Farewell Creek is located approximately 250 m east of Enfield Road and 100 m north of Concession
Road 6 in the Municipality of Clarington, Ontario. The site is surrounded by farmland to the north and south, and abuts a small wooded area to
the west. The topography is generally flat north of the creek and slopes upward from north to south at the south side of the creek.

Borehole Information:

Borehole Depth
(m)
12.8
26.0
30.5
12.6

Borehole Elevation
(m)
196.8
196.5
197.0
198.2

MTM NAD 83 -
Easting
360 120.4
360 133.0
360 147.2
360 156.1

MTM NAD 83 -
Northing
4 870 124.7
4870109.3
4870 087.5
4 870 069.6

Borehole No Borehole Location

M68-1
M68-2
M68-3
M68-4
Subsurface Conditions:

Topsoil: A 0.5to 0.7 m thick topsoil layer was present at the surface of all the boreholes and was penetrated at elevations 196.0 to 197.7.

Silty Sand: A 0.9 to 2.8 m thick silty sand layer was encountered beneath the topsoil at 0.5 to 0.7 m (elevations 196.0 to 197.7) in all the boreholes that
extended to 1.4 to 3.3 m (elevation 194.3 to 195.1). The silty sand was typically loose to compact (locally very loose in borehole M68-1) with SPT-‘N’
value 3 to 11 and appeared moist to wet (moisture contents of 10 to 27%).

Upper Silty Sand Till: A 1.6 and 2.0 m thick silty sand till deposit was encountered below the silty sand at 3.3 and 2.7 m (elevation 194.9 and 194.3) in
boreholes M68-4 and M68-3 that extended to 4.9 and 4.7 m (elevation 193.3 and 192.3). The deposit was compact (SPT-‘N’ value of 17) and had a
moisture contents of 8%. Although no cobbles or boulders were noted within the deposit the possibility of their presence should not be discounted.
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North Abutment
South Abutment
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Silt Till: A 5.1 to 10.6 m thick silt till deposit was encountered below the silty sand at 1.4 and 2.3 m (elevation 195.1 and 194.5) in boreholes M68-2
and M68-1, respectively, below the silty sand till at 4.7 m (elevation 192.3) in borehole M68-3 and below the clayey silt till at 7.5 m (elevation 190.7) in
borehole M68-4. The silt till extended to 10.2 and 12.0 m (elevation 186.8 and 184.5) in boreholes M68-3 and M68-2, respectively and to the 12.6 and
12.8 m (elevation 185.6 and 184.0) in boreholes M68-4 and M68-3, respectively. The deposit was typically compact to dense (locally loose at the upper
boundary in boreholes M68-1 and M68-2) with SPT-‘N’ values of 5 to 47 and moisture contents of 10 to 18%. Although no cobbles or boulders were
noted within the deposit the possibility of their presence should not be discounted. The results of two grain size distribution analyses performed on
samples of the deposit are presented on Figure M68-GS-1 (Appendix B).

Clayey Silt Till: A 2.6 to 14.6 m thick clayey silt till deposit was encountered beneath the silt till at 10.2 and 12.0 m (elevation 186.8 and 184.5) in
boreholes M68-3 and M68-2, respectively and beneath the silty sand at 4.9 m (elevation 193.3) in borehole M68-4. The clayey silt till extended to the
silty sand till at 21.6 and 24.8 m (elevation 174.9 and 172.2) in boreholes M68-2 and M68-3 respectively and to the silt till at 7.5 m (elevation 190.7) in
borehole M68-4. The material was firm to hard with SPT-‘N” values of 7 to 51 and shear strength values of 32 to 62 kPa indicated in in-situ vane and
penetrometer test. The material was drier than the plastic limit with moisture contents of 12 to 22% recorded. Although no cobbles or boulders were
noted within the deposit the possibility of their presence should not be discounted. The results of five Atterberg Limit tests and grain size distribution
analyses performed on samples of the deposit are presented in respective Figures M68-PC-1 and M68-GS-2 (Appendix B).

Lower Silty Sand Till: A 4.4 and 5.7 m thick silty sand till deposit was encountered below the clayey silt till at 21.6 and 24.8 m (elevation 174.9 and
172.2) in boreholes M68-2 and M68-3, respectively that extended to the 26.0 and 30.5 m (elevation 170.5 and 166.5) termination depth. The deposit
was very dense (SPT-‘N’ values of 50 blows for 8 cm to 100 blows for 10 cm) and moist to wet (based on visual and tactile observations). Although no
cobbles or boulders were noted within the deposit the possibility of their presence should not be discounted.

Groundwater Conditions:

Borehole M68-1: In the process of drilling and upon completion of drilling water was not encountered.

Borehole M68-2: In the process of drilling, water was detected at 4.6 m (elevation 191.9) and upon completion of drilling, groundwater was measured
at 1.2 m (elevation 195.3).

Borehole M68-3: In the process of drilling, water was detected at 6.1 m (elevation 190.9) and upon completion of drilling the borehole was dry. The
piezometric water level in borehole M68-3 was at 0.4 m (elevation 196.6) on August 2, 2013 and at 0.5 m (elevation 196.5) on August 16, 2013.
Borehole M68-4: In the process of drilling, water was not detected and upon completion of drilling, groundwater was measured at 11.3 m
(elevation 186.9).

Record of Borehole Sheets — Appendix A

Laboratory Test Results — Appendix B

Key Location Plan — Drawing C-05
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HWY 407 EAST — CENTRAL SECTION (EAST PART)

FOUNDATION RECOMMENDATIONS

Note: The site-specific foundation recommendations are for planning purposes only. Refer to Section 6.0 of the Foundation
Design Report for the project-wide foundation recommendations, design assumptions and limitations.

General: Based on a General Arrangement drawing prepared by AECOM in March 2009, Overpass M-68 will carry the
proposed Enfield Connecting Road over Farewell Creek. The proposed overpass is a single span structure with a span of 26 m
and approach embankments approximately 5 to 6 m high. Based on the existing subsurface information, the feasible foundation
options for the proposed bridge abutments are listed below with advantages and disadvantages associated with each option.
Spread footing were not considered feasible based on the relatively low bearing capacity available at the site.

Foundation Option Advantages Disadvantages
Steel H-Piles driven into o Allows for integral abutment e Requires flange plate reinforcement to facilitate
“100 blow” silty sand till design driving through the very dense sandy soils and
o Higher bearing resistance than glacial tills possibly containing cobbles and
for footings boulders
o Not affected by surficial soil e Dewatering may be required during construction
variability (i.e. pile caps)
Caissons bored to found o Higher bearing resistance than ¢ Drilling must be advanced through very dense
within  “100-blow” silty sand for footings sandy deposits and glacial tills possibly
till « Not affected by surficial soil containing cobbles and boulders
variability e May require temporary or permanent liner to
prevent seepage inflow and softening of the
caisson base
e Dewatering may be required during construction
(i.e. caisson caps), special techniques may be
required if artesian conditions are encountered

A — Steel H-Piles: Steel HP 310x110 piles driven to found within the “100-blow” silty sand till at or below elevation 172.5 at
the north abutment and elevation 168.5 at the south abutment are feasible for support of the foundation loads. Piles would be
about 24.5 to 28.5 m long.

L . pil Geotechnical Axial Resistance
ocation e Factored ULS SLS
Abutments HP 310x110 1,600 kN 1,400 kN

B — Caissons: Caissons should be founded a minimum 2 m within the “100-blow” silty sand till at or below elevation 171.5 at
the north abutment and elevation 167.5 at the south abutment are feasible for support of the foundation loads. Caissons would be
about 25.5 to 29.5 m long.

Locati Caisson Geotechnical Axial Resistance

ocation Diameter Factored ULS sLs

Abutments 1.2m 4,500 kN 3,500 kN
1.5m 6,500 kN 5,500 kN

Recommended Foundation Alternative: Steel H-Piles driven into the very dense silty sand till are recommended from a
foundation engineering perspective

W.O. 07 - 20016

LOCATION No: M-68 (CM-29¢)

e ABUTMENT TYPE

The site soils are suitable for construction of conventional, integral and semi-integral abutments.

e APPROACHES

Height: Based on the GA drawing, the approach embankments will be approximately 5 to 6 m high. Based on the subsoil conditions encountered
at the site, approach embankments consisting of up to 6 m high earth fill can be constructed. Sub-excavation of some 0.7 m of topsoil be required.

Stability: Approach embankments up to 6 m high, constructed of select subgrade materials or granular fill, with side slopes no steeper than
2 horizontal to 1 vertical (2H:1V) should have an adequate factor of safety against deep-seated slope instability. It is noted, however, that
embankment stability must be confirmed during detail design.

Settlement: Assuming the use of conventional earth or granular embankment fills, where applicable, the total settlement at the approach
embankments is assessed to be about 80 mm. About 50 per cent of the total settlement is expected to take place during and immediately after
completion of construction (i.e. elastic settlement); the remaining settlement is anticipated to occur over a period of 3 to 6 months following
construction. Further geotechnical analyses need to be carried out during the detailed design.

e CONSTRUCTION CONSIDERATIONS

Excavation: Excavation for the pile cap is expected to extend through the topsoil and into the loose to compact silty sand. Subject to adequate
groundwater control, excavation of the soils should be feasible using conventional equipment. The loose to compact silty sand is considered as a Type 3
soil according to OHSA. Temporary excavations (i.e. open for a relatively short period of time) should be made with side slopes no steeper than
1H:1V in Type 3 soils where groundwater control measures are implemented as outlined below.

Groundwater / Surface Water Control It is anticipated that conventional sump pumping techniques will be sufficient to adequately control
groundwater for the construction of the pile cap. Depending on the construction season, diversion of surface water from the excavation may need to
be implemented as well. If artesian conditions are present, basal heave will need to be assessed and more elaborate dewatering measures will be
required. Artesian groundwater conditions may be encountered when advancing deep foundations such as piles through the sandy deposits. Refer
to Section 6.7.3 for options to control groundwater and migration of fines when driving piles at sites with possible artesian groundwater
conditions.

Obstructions During Pile Driving: Flange plate reinforcement for steel H-Piles should be used to facilitate driving into or through the very
dense soils and glacial tills possibly containing cobbles and boulders. Caisson drilling equipment must be capable of penetrating obstructions
when cobbles / boulders are present in the deposits.

e RECOMMENDATIONS FOR ADDITIONAL WORK

Further subsurface investigation should be carried out during detail design to confirm the subsoil and groundwater conditions at the location of the
overpass foundation elements.

Peto MacCallum Ltd.
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PRELIMINARY FOUNDATION INVESTIGATION REPORT
DEEP CUTS
HWY 407 EAST - CENTRAL SECTION (EAST PART)
W.0O. 07 - 20016

12TFO07A-C

Deep Cut Station _ Proposed M aximum Cut » imi i
No. (From - To) Highway Grade Depth (m) Reference Data Subsurface Conditions Preliminary Recommendations
Hwy 407 Central Mainline
DC-C4 15+450 to 15+700 2329102335 55 DCC4-1, Stratigraphy: Surficial topsoil (up to 600 mm thick) overlyinga2.1to 3.5 mthick |Design Slope Inclination: Cut slopes up to 5.5 m deep may be constructed at an
CCM-03 deposit of stiff to hard clayey silt / silty clay till underlain in boreholes DCC4-1 and  |inclination no steeper than 2H:1V.

CCM-03 at respective depths of 2.4 and 4.1 m (Elev. 236.3 and 233.0) by very dense | prainage: Groundwater seepage should be anticipated from more permesble zonesin

Slltylsand / sand and silt till containing cobbles and extending to the termination of the clayey silt / silty clay till and from the silty sand / sand and silt till below the clayey

drilling at depths of 7.7 and 12.3 m (Elev. 231.0 and 224.8 m). till deposit. Special considerations for the design of groundwater drainage will likely

Groundwater: Borehole DCC4-1 — depths of 3.0 and 1.2 m (Elev. 235.7 and be required. Side ditches should be adequate for surface drainage.

2317.5 m) during and upon completion of drilling, respectively. Surficial Instability: Gravel sheeting or other measures may be required to control

Borehole CCM-03 — 3.4 m depth (Elev. 233.7 m) in piezometer on February 10, surficial erosion and instability in areas of persistent seepage.

2009. Recommendations for Further Investigation: Additional boreholes should be
advanced to confirm the stratigraphy and groundwater conditions within the cut
section.

DC-C9 16+550 to 16+670 230.0t0 230.4 6 DCC9-1, Stratigraphy: Surficial topsoil (300 mm thick) overlying loose to very dense sand Design Slope Inclination: Cut slopes up to 6 m deep may be constructed at an
Hydrogeology |and silt till containing cobbles and extending to the termination of drilling at 9.6 m inclination no steeper than 2H:1V.
Report depth (Elev. 226.4 m). Drainage: Excavation may extend into sand and silt till approximately 3 m below the

Groundwater: Estimated near 3 m depth (233.0 m). groundwater table. Temporary and permanent drainage measures such as slope

Borehole DCC9-1 — a depth of 8.7 m (Elev. 227.3 m) upon completion of drilling. drains may be required. Side ditches should be adequate for surface drainage.

Surficial Instability: Gravel sheeting or other measures may be required to control
surficial erosion and instability in areas of persistent seepage.
Recommendationsfor Further Investigation: Additional boreholes should be
advanced to confirm the stratigraphy and groundwater levels within the cut section and
further assess groundwater control measures.

DC-C7 11+650 to 12+360 202.4t0 207.7 7 DCC7-1, Stratigraphy: Surficia topsoil or fill (up to 700 mm thick) overlying compact to Design Slope Inclination: Cut slopes up to 7 m deep may be constructed at an
CM27-1, very dense cohesionlesstill (sand, silty sand, sand and silt, sandy silt) with cobbles | inclination no steeper than 2H:1V. Cut slopes deeper than 6 m should be designed
CM27-2, and boulders, interlayered with compact sand, dense silt and hard clayey silt till / silty| with a2 m wide bench.

CM28-2 (Elev. 184.5t0 205.3 m). the till soils. Side ditches should be adequate for surface drainage.
Groundwater: Borehole DCC7-1—adepth of 3.0 m (Elev. 210.1 m) in the process | grficial Instability: Gravel sheeting or other measures may be required to control
of augering. The piezometric water level was at depths of 3.4 and 3.7 m (Elev. 209.7 | grficial erosion and instability in areas of persistent seepage.
and 209.4 m) on May 29 and July 3, 2013, respectively. ] o Recommendationsfor Further Investigation: Additional boreholes should be
Borehole CM27-1 —adepth of 4.6 m (Elev. 204.3 m) upon completion of drilling. | agvanced to confirm the stratigraphy and groundwater table within the cut section.
The piezometric water level was at depths of 4.6 and 10.6 m (Elev. 204.3 and
198.3 m) on April 8 and 30, 2009, respectively.
Borehole CM27-2 — a depth of 4.5 m (Elev. 204.4 m) upon completion of drilling.
Borehole CM28-1 — depths of 2.4 to 3.7 m (Elev. 208.0 to 209.3 m) in piezometer on
April 13 and 30 and on July 21, 2009.
Borehole CM28-2 — a depth of 5.2 m (Elev. 206.1 m) upon completion of drilling.

Peto MacCallum Ltd.
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HIGH FILLS
HWY 407 EAST - CENTRAL SECTION (EAST PART)
W.0O. 07 - 20016

12TFO07A-C

Proposed

High Fill Station ; Maximum Fill o .. :
Highway Grade
No. (From—To) g W(my) Height (m) Reference Data Subsurface Conditions Preliminary Recommendations
Hwy 407 Central Mainline
HF-C9 17+100 to 10+300 221.0t0228.4 9 HFC9-1, Stratigraphy: Surficial topsoil (100 to 500 mm thick) and firm/loose soils with Design Slope Inclination: Fill embankments up to 9 m high may be constructed
M61-1, organics overlying at depths of 0.1 to 1.0 m (Elev. 214.8 to 224.1 m) interlayered <tiff | with slopes no steeper than 2H:1V and with a minimum 2 m wide mid-height bench
M61-2, to hard clayey silt till / silty clay till and dense to very dense cohesionlesstill (sand, | for sections of the slope exceeding 8 min height.
CM24-3, silty sand, sand and silt, sandy silt) containing cobbles and extending to the Stability: No stability issues are anticipated along the embankment section.
Hydrogeology | Groundwater: Estimated near ground surface (Elev. 216.0 m). available.
Report Borehole HFC9-1 — depths of 2.0 and 5.2 m (Elev. 215.5 and 212.3 m) during and Settlement: Settlementsin the order of 200 mm are anticipated due to consolidation
upon completion of drilling, respectively. of the clayey foundation soils under a maximum 9 m high granular embankment.
Borehole M61-1 — depths of 6.1 and 5.5 m (Elev. 209.9 and 210.5 m) during and The settlements are expected to occur over a period of about 9 months. The surficial
upon completion of drilling, respectively. The piezometric water level was at depths topsoil and soils with organics are to be removed prior to embankment construction.
of 0.3 and 0.5 m (Elev. 215.7 and 215.5 m) on July 3 and 30, 2013, respectively. Recommendationsfor Further Investigation: Additional boreholes should be
Borehole M61-2 — depths of 4.3 and 7.3 m (Elev. 211.0 and 208.0 m) during and advanced and laboratory testing conducted to confirm the stratigraphy, further
upon completion of drilling, respectively. evaluate the magnitude of anticipated settlement and assess measures such as
Borehole CM24-3 — a depths of 14.3 m (Elev. 208.8 m) upon completion of drilling. preloading.
Borehole CM24-4 — a depth of 12.8 m (Elev. 211.8 m) upon completion of drilling.
The piezometric water level was at 10.9 m depth (Elev. 213.7 m) on June 26, 2008.
HF-C7 11+325to 11+510 202.8t0 205.4 8.5 HFC7-1, Stratigraphy: Soft to stiff clayey silt fill with organics (1.5 to 6.3 mthick) overlying |Design Slope I nclination: Fill embankments up to 8.5 m high may be constructed
M62-1, loose to very dense cohesionlesstill (silty sand, sand and silt, sandy silt, silt) with slopes no steeper than 2H:1V and with a maximum 2 m wide mid-height bench
M62-2, containing cobbles and extending to the termination of drilling at depths of 8.0 to for sections of the slope exceeding 8 min height.
Hydrogeology  |15.3m (Elev. 183.8 0 191.8 m). Stability: No stability issues are anticipated along the embankment section.
Report Groundwater: Estimated near ground surface (Elev. 196.0 m).

Borehole HFC7-1 — depths of 6.6 and 7.6 m (Elev. 196.5 and 195.5 m) during and
upon completion of drilling, respectively.

Borehole M62-1 — depths of 1.5 and 7.0 m (Elev. 198.3 and 192.8 m) during and
upon completion of drilling, respectively.

Borehole M62-2 — a depth of 4.6 m (Elev. 194.5 m) both during and upon completion
of drilling. The piezometric water level was at depths of 2.9 and 2.7 m (Elev. 196.2
and 196.4 m) on May 29 and July 30, 2013, respectively.

Settlement: No settlement issues are anticipated (provided fill soils and deleterious
materials are subexcavated).

Recommendationsfor Further Investigation: Additional subsurface investigation
with laboratory testing should be carried out to confirm the subsoil conditions and
the extent of the clayey silt fill with organics. The fill may need to be excavated
below settlement sensitive embankments.

Peto MacCallum Ltd.
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DIST _ Durham HWY 407E BOREHOLE TYPEContinucus COMPILED BY _~ DIST _ Durham HWY 407E BOREHOLE TYPEContinuous Flight Solid/Hollow Stem Augers COMPILEDBY n.0D.
DATUM Gecdetic DATE May 17, 2013 CHECKED BY DATUM Geodetic DATE May 16, 2013 CHECKED BY _ ¢
DYNAMIC CONE PENETRATION DYMNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | , | [RESISTANGE PLOT FAFRL REMARKS SOIL PROFILE SAMPLES | o | Y |RESISTANCE PLOT NATURAL REMARKS
We | = _ PLASTIC LiQuID: — We | X = PLASTIC LiQuID =
s | & umt  MOISTURE “hugl £ F & s | & umr  MOISTURE “lhrl £ 5§ &
% | 9 £5|% 20 40 B0 B0 100 CONTENT z o] 6 | e @ 5|2 22 4 % 80 W0 CONTENT 2 &
e E | 2 W, w W GRAIN SIZE b = | & W, w W, GRAIN SIZE
ELEV ol 3 o 5 | & [SHEAR STRENGTH kPa . ; s ELEV oy 2 o 5 | S [SHEAR STRENGTH kPa , : s
DESCRIPTION =l s < £5 | E —t— DISTRIBUTION = DESCRIPTION 1R < e | & 0 DISTRIBUTION
DEPTH =|S|F > 2 5 | £ |0 UNCONFINED  + FIELD VANE Y (%) DEPTH =|5|F = 3 O | £ |© UNCONFINED  + FIELD VANE Y (%)
s = z O | G | QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%) ez z €O | © | e QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
u 20 40 80 80 100 20 40 60 kNmm® |GR SA S CL w 20 40 B0 80 100 20 40 60 knm® |GR SA S cL
silt, organics 158
Mofat 1 [ss| whr+ 1 ] ss 3
101
Moist
sand seams 2 |ss 1 2 |ss 7
Brow *
: : e v
1.5 8ilt, with to scme sand
trace clay, trace gravel " 4 3 | ss 14 198 3 5 b
Compact Het ol s T
{&) |@)
TILL) I ENES 16 4 7 o
Tl ol 197
[® |®
J— —_— g
some clay, trace sand ,'.' 5|58 33 b 4 [+]
Grey Moist ™ |
| |o 196
‘. -
(o |&
o |of
la | 194.5
* ™ & |33 |50/13cm 195 = 4 fpa sile 1
et | . e clay, trace gravel 6 |ss B o 8 41 40 11
% ® L
San .‘... 194 luff i
Lf"t‘l — " CI
trace gravel * ™ 7 |55]|50/13cm Wil
- il » e ol 7 |55 49 o
. o Wet C
Very cense Grey Moist lo} o 4193 *
Y Y IILL o o
{TILL) ol » o fof
(@ o . .
lo| » To |of
T e |ss 25¢h 92 o o
181.68 W o B 5S 15 i 57 o 9 45 36 10
9.Ulgnd of borehole ol
4"
IURLE
of |o]
i |»
w o | o |25 H 12 28 41 19
TTLL o] | =y
. .
2013 05 17 :.'. 189
(e |o
_observed ael ||
= 1ng to |
4 M10|ss 10 1% o
\ 4 1 /LP
M
WH** denotes penetrati "l [
due to we of rods o |of
and hamme laf |s
o fof 187
4 * 11|58 |75/15cm [+]
(| |®)
l' -
il 186
EURY
(o |o
4 [of
Wl " [
. |
T e 185
. |
4 |o
o |o
Contdle e

ON MTO HWY 407E 12TFO0TA - CENTRAL STRUCTURES.GPJ ON_MOT.GDT 8/21/2013 12:24:08 PM

g:mfﬁf”m 15_43_3 (%) STRAIN AT FAILURE
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Numbers refer to

5% Sensitivity (%) STRAIN AT FAILURE
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Peto MacCallum Ltd Peto MacCailum Ltd
Bt)Ontario ip o Nectalon 4 E;)Ontario ¢ Peto MacCalm Lot

Foundation Design Foundation Design
RECORD OF BOREHOLE No M62-2 2 of 2 METRIC RECORD OF BOREHOLE No M66-1 1 of 1 METRIC
W.0. _07-2 LOCATION Coords: 4 869 9 M; 358 753.6 E ORIGINATED BY = W.0. _ D7-: LOCATION Coords: 4 869 929.5 N; 359 916.5 E ORIGINATED BY . F.
DIST _ Durham HWY_407E  BOREHOLE TYPEContinucus Flight Solid/Hollow Stem Augers COMPILED BY _~ DIST _ Durham HWY 407E BOREHOLE TYPEContinuous Flight Solid Stem Augers COMPILEDBY _1~.D.
DATUM Geodetic DATE May 16, 2013 CHECKEDBY _G.D DATUM Geodetic DATE October 12, 2012 CHECKED BY _ ¢
DY NAMI ME PENETRATION DYNAMI ME PENETRATION
SOIL PROFILE SAMPLES uj. | CYNAMIC CONEPENETRATIOH SOIL PROFILE SAMPLES ). |SYNAMIC CONE PENFTRATIO
o - MATURAL e REMARKS 14 i MATURAL = REMARKS
W s < PLASTIC Liguin: W oen < PLASTIC Liauin
EZ |0 umt  MOISTURE “hugl £ F & Ez |0 umr  MOISTURE “lhrl £ 5§ &
5 @ £5 |92 20 40 80 80 100 CONTENT z9 5 ® 3|2 20 40 80 80 100 CONTENT 22
5 | & w E |2 W, w W = GRAIN SIZE 5| w = | = W, w W, = GRAIN SIZE
ELEV |glw| 3 o 5 | & [SHEAR STRENGTH kPa " : s ELEV |glw| 3 o 5 | S [SHEAR STRENGTH kPa A : s
DESCRIPTION =S = 28 | £ —t— DISTRIBUTION DESCRIPTION e |2l = z8 | E —_— DISTRIBUTION
DEPTH HELE s 28 | < |0 UNCONFINED  + FIELD VANE Y () DEPTH =|5|F = 2 O | £ |© UNCONFINED  + FIELD VANE ¥ (%)
s = z O | G | QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%) ez z €O | © | e QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
184.1 w 20 40 80 80 100 20 40 60 kNmm® |GR SA S CL 198 nd ‘Surface w 20 40 B0 80 100 20 40 @0 kN |GR SA S CL
T ¥ 2lze |2n/10- 184 L and avel
3 1 55 | 60/10cm and grave
183.8 |=|_L_=,‘-‘ SS | 60/10am / S ) 1 |ss 16 o
13.3|end of borehole Compact Brown Moist
198
{FILL)
T')_Y:suimt.". wood debris 2|88 15 e
Dark brc
- 197
organic 3 |ss 5 o
196.4 *
3‘.{ Grey O ?’
; sand, organics iy . N
2013 05 17 silt seams ol o | 4 | 35 11 196
& e T s |of
Grey Moist A
level observed to wet
g drilling Wy
¢ e s ol | 5 | 55 5 a
Y asured , trace sand 195
Grey Moist 11
L4
194
125
6|38 14 q
Piszometer Reading:
Date Elev.
193
May 29/'13 2.9 196.2
July 30/'13 2.7 196. 4 - T T/ [Tl
silt partings *
E - 7 |ss 9 Y = 0 12 5
192
FV +
191.1
Piezometer Lec T.5]¢ silt, with sand Wl 151
t gravel e
il ol B |55 L o
.:. Bentonite seal tiff Grey Moist AR
lat |o Fv +
i ha {TILL) . e
Filter sand e 150
ed
. o
Screen L
ara P9 |ss 1 a
ackfill g
@ Hackiill Very loose Grey Wet 1 ik
to compact
L
o 188
11110 ss 16 q
L
18°
L
i 3 3 3B 48
) ) 13 186 ] 3 3B 46 13
185.8
12.8|gnd of borehole
10 12
level observed
g drilling
 level measured
drilling
] Penetrometer test
ONMTO HWY 407E 12TF007A - CENTRAL STRUCTURES GPJ ON_MOT.GDT 8/21/2013 12:24ﬁ°9rr‘1‘|§=ar3 retorto ON MTO HWY 407E 12TFOOTA - CENTRAL STRUCTURES.GPJ ON_MOT.GDT 8/21/2013 12:24&‘%:{;‘&3 refar to 2
u u -
i 5 Sensitivity (%) STRAIN AT FAILURE i PR Sensitivity 15_(jr-._-, (%) STRAIN AT FAILURE
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Peto MacCallum Ltd
EpOntario (ﬁ

Foundation Design

i;t) Ontario

Foundation Design

W.0. _ 07-20016

DIST _ Durham HWY _4{07E

DATUM Geodetic

LOCATION

BOREHOLE TYPE

DATE

RECORD OF BOREHOLE No M66-2

Coords:

4 869 916.5 N; 359 914.5 E

2 of 3

METRIC

ORIGINATEDBYF.F. /5.1,

Continuous Flight Solid Stem Augers

COMPILED BY _2.D.

October

2, 16 &

17, 2012

CHECKEDBY _ G.D.

SOIL PROFILE

SAMPLES

RECORD OF BOREHOLE No M66-2 1 of 3 METRIC
W.0. _ 07-20016 LOCATION Coords: 4 869 916.5 N; 359 914.5 E ORIGINATEDBYF.F. /5.0,
DIST _ Durham HWY 407E BOREHOLE TYPEContinuous Flight Solid Stem Augers COMPILED BY _1~.0D.
DATUM Geodetic DATE October 12, 16 & 17, 2012 CHECKED BY _ :.D.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © W |RESISTANCE PLOT _2_‘ NATURAL = REMARKS
E W (-_() PLASTIC MOISTURE Liguin: - T
5 e £5|% 20 40 60 80 100 [MT conrent M7 5B &
5 | & o E|Z W w W = GRAIN SIZE
ELEV |glw| 3 o 5 | & [SHEAR STRENGTH kPa " : 2
DESCRIPTION 1S ks 2z | E —t— DISTRIBUTION
DEPTH g5 = = 8 il C UNCONFINED + FIELD VANE Y (%)
s = z O | G | QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
198 ind_Surface N 20 40 60 80 100 20 40 60 knim® |GR SA SI CL
0.0]sand and gravel
» : 1|58 11 o
Compact Brown Moist 158
{FILL)
Silty sand, some ¢ vel
ilty sand, some grawve 5 .45 i e
197.1 Loose Grey Moist
Lodlropsoil — 157
I~Z] 3 |ss 5 ]
196.4 ~o ?*
£-218%and and silt, trace clay il
trace gravel iy SaE
s o i ” g a7
Compact Grey Moist 1o 4|55 1 e 17 4 1
Lo wet
195.5 .
3.0 Clayey silt, trace sand
Stiff Grey Moist 5|88 10 195 q
194
[ 1 12 Q
193
LA
7|58 9 192 o]
FV +
& |
o ol 151
_ s
Moist ol o B |32 6 4 6 33 37 24
{") |®)
TILL ol o = 4
%" 150
189.7 ol
H.8]g L
4 9 |ss ] 189 o
L
d 188
L
Pl|10]ss 10 o
L
A 187
L
X — — —p— ] 1T | BS 11 1886
silt layers
L
i 185
L
—_— — — — mH12|as 2 q
sand layers
-
A 184
183.5 t'dle

DESCRIPTION

STRAT PLOT
NUMBER

TYFE
"N"VALUES

GROUND WATER
CONDITIONS
ELEVATION SCALE

DYNAMIC CONE PENETRATION

RESISTANCE PLOT -2_____

20 40 60 80 0

We

1 L 1 1

SHEAR STRENGTH kPa

G UNCONFINED + FIELD VANE

® QUICK TRIAXIAL X LABVANE
20 40 60 80 100

PLASTIC NATURAL
100 LIMIT

MOISTURE
CONTENT

w

—_—

WATER CONTENT (%)

20 40

REMARKS
&
GRAIN SIZE
DISTRIBUTION
Y (%)

Liquin:
LimiT

W

UNIT
WEIGHT

60 kNim® |GR SA S| CL

ONMTO HWY 407E 12TFO07A - CENTRAL STRUCTURES GPJ ON_MOT.GDT 8/21/2013 12:24:12 PM 20
% MNumbers refer to . e
} 5 Sensitivity 15 >

(%) STRAIN AT FAILURE

trace gravel

Hard Grey Moist

to stiff

{TILL)

sand and silt seams

trace sand
silty clay layers

166.5

w
W
L
L

)
Y
w
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w

" W
"

LT
]
7
3

w
w0
@

P
w

[ )
(]

LWy
3

| TN
I
3
14

ml

=e
w

w
w
w

w8
3
w
&

[
®

P
]

W
-l

I )
[}

ry
)
[}

w
]
-
e

4

w
L

=

181

L

]

QN MTO HWY 407E 12TFOOTA - CENTRAL STRUCTURES.GPJ ON_MOT.GDT 8/21/2013 12:24:12 PM
Numbers refer to

Sensitivity

15_4;_-3 (%) STRAIN AT FAILURE
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Peto MacCallum Ltd Peto MacCailum Ltd
Bt)Ontario ip o Nectalon 4 E;)Ontario ¢ Peto MacCalm Lot

Foundation Design Foundation Design
RECORD OF BOREHOLE No M66-2 3 of 3 METRIC RECORD OF BOREHOLE No M66-3 10f3 METRIC
Q. 07-2001 Coords: 4 869 916.5 N; 359 914.5 E F.P./S.A. Q. 07-2001 Coords: 4 869 B875.1 N; 359 931.5 E 5.4,
w.0 07-20016 LOCATION d 869 916.5 359 914.5 ORIGINATED BY J w.0 07-20016 LOCATION d 869 B75.1 359 931.5 ORIGINATED BY
Durham 407E Continucous Flight Solid Stem Augers A.D. Durham 407E Continucous Flight Solid Stem Augers A.D.
DIST HWY _ 407 BOREHOLE TYPE 1 i COMPILED BY DIST HWY _ 407 BOREHOLE TYPE i COMPILED BY
DATUM Gecdetic DATE October 12, 16 & 17, 2012 CHECKEDBY (.D. DATUM Geodetic DATE October 25 & 26, 2012 CHECKEDBY _ G.D.
DYNAMIC CONE PENETRATION DYMNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | , | [RESISTANGE PLOT FAFRL REMARKS SOIL PROFILE SAMPLES | o | Y |RESISTANCE PLOT NATURAL REMARKS
Wy | = = PLASTIC WATORR:  LiauiD e Wy = = PLASTIC WATORAE - LiauiD £
Ez |9 LIMIT umtf E & & Rz |9 LIMIT umit| E 5 &
E i 3 g o|@ 210 4I0 SIU 310 1?’0 CONTENT % = E - $ g 5| @ 210 4I0 GP BJO 1?’0 CONTENT % =
| E |z W, w w GRAIN SIZE | = | 2 W, w W, GRAIN SIZE
ELEV DESCRIPTION Ela|g| 2 |2g |2 [SHEARSTRENGTHKPa ——— 2 DISTRIBUTION ELEV E—— lElg| 2 2 5 | 8 [SHEAR STRENGTH kPa ¥ L < i
DEPTH e z ELl= > 28 | < |0 UNCONFINED  + FIELD VANE Y ) DEPTH ' = R = 28 | < |0 UNCONFINED  + FIELD VANE Y (%)
s = z O | G | QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%) ez z €O | © | e QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
w 20 40 80 80 100 20 40 60 kNmm® |GR SA S CL 198.9 o w 20 40 B0 80 100 20 40 @0 kN |GR SA S CL
& Ulcra \ o 1)
L1‘ V-UlGravelly sand .
P[J en Compact Moist bes ! °
| 168 black f
J 18| 58 44 o nd and gra i
pld = i 2 |ss 20
e grown loist
(TILL) “ﬂ. i, cobbles
:’U 167 peat inclusions
4 Grey fois 55 3
.[J Grey Moist 3 6 197 o
:”. FILL
- B 166 196.4 i .
.L1 2.5|clayey silt, trace sand 4|58 1251 o
“ Very £F Brown Moist 196
'a+ to Lirm
. -
.:J 165 5|88 10 [ ncamm | 0 2 48 50
JJ. 19|58 |[110/25cm =
bl 5 195
*
41 v
L
JE! 164
On w
0 J 6|38 WH** 194
:TJ 20|58 |14B/23cm =]
| - 193.4
L 163 L E
."‘H ’ 5.5|sand, trace silt 55
L ° Compact Brown/ Wet ] 193
"U to dense grey .
L h .
.,H o o7 ]ss 31 o 0 92 (8)
r b o
o 4 g o 17 55 24 4 o -
].61_.3 192
37.U]gnd of borehole "'.
e =
-
o = 2t
. o B | 58 32 151
s ®
190.4 *
8.5]sand, with silt . ‘U
some gravel, trace clay J‘ .
cobbles il 190
* 2012 10 12 mpact Grey Wet
to dense "H_ 9 |ss 24 o 4 51 28 7
Water level obserwved (TILL)
¥ during drilling (TILL) 5‘1
o 189
|1
L
e
T -
I 188
Hldro|ss 12 188 o
.L1
.{J 187
'9{ 11|88 | 50/6cm
s 1
silty ol 186
some” to with clay 'EU
trace gravel .
OIJ
1
* 185
Hz]ss| a2 e o 6 38 35 2
11
L L
Iy
'-_11“ 184
ONMTO HWY 407E 12TF007A - CENTRAL STRUCTURES GPJ ON_MOT.GDT 8/21/2013 12224ﬁ|3rsélam retorto 20 ON MTO HWY 407E 12TFOOTA - CENTRAL STRUCTURES.GPJ ON_MOT.GDT 8/21/2013 12224ﬁ|4rrll";¢gm S 20
u = u pe
_ 5% Sensinviy ]5_4;_-, (%) STRAIN AT FAILURE 5% Sensitviy 15_4;_, (%) STRAIN AT FAILURE

0 ' 10



Yo Peto MacCallum Ltd [ ot Mcatins L
D?Ontario ﬁﬂ“a-':“ YT D?Ontario ﬁ:;-.;._-_._.‘ tegingins

Foundation Design Foundation Design
RECORD OF BOREHOLE No M66-3 2 of 3 METRIC RECORD OF BOREHOLE No M66-3 3 of 3 METRIC
W.0. _07-20016 LOCATION Coords: 4 869 B75.1 N; 35 E ORIGINATED BY 5. ~. W.0. _07-20016 LOCATION Coords: 4 869 B875.1 N; 359 931.5 E ORIGINATED BY 5. 1.
DIST _ Durham HWY 407E BOREHOLE TYPEContinuous Flight Solid Stem Augers COMPILED BY _1~.0D. DIST _ Durham HWY 407E BOREHOLE TYPEContinuous Flight Solid Stem Augers COMPILEDBY _1~.D.
DATUM Gecdetic DATE October 25 & 26, 2012 CHECKED BY DATUM Gecdetic DATE October 25 & 26, 2012 CHECKEDBY (.D.
DY NAMI ME PENETRATION DYNAMI ME PENETRATION
SOIL PROFILE SAMPLES | o | [SENAMIC CONE FENETRATIO SOIL PROFILE SAMPLES | o | [SINAMIC CONE FENETRATIO
- NATURAL = REMARKS - NATURAL = REMARKS
W s << PLASTIC MOISTURE Liguin: T W oen < PLASTIC MOISTURE Liauin T
Ez |9 LIMIT umtf E & & Rz |9 LIMIT umit| E 5 &
E i 3 é o|@ 210 4I0 SIU 8]0 1?’0 CONTENT % = E - $ é 5| @ 210 4I0 GP 8]0 1?’0 CONTENT % =
= | 2 GRAIN SIZE =i | 2 GRAIN SIZE
ELEV a Ulw 3 a E C |SHEAR STRENGTH kPa had v W E ELEV & wiw 2 o E © |SHEAR STRENGTH kPa We ¥ W, E
DESCRIPTION == & < 2z | E _— DISTRIBUTION R el DESCRIPTION == & < £5 | _— DISTRIBUTION
DEPTH HELE s 28 | < |0 UNCONFINED  + FIELD VANE Y () DEPTH =|5|F = 2 O | £ |© UNCONFINED  + FIELD VANE ¥ (%)
s = z O | G | QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%) ez z €O | © | e QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
w 20 40 80 80 100 20 40 60 kNmm® |GR SA S CL 168.9 w 20 40 B0 80 100 20 40 60 knm® |GR SA S cL
T ik Tt
trad LJ' LJ‘
Compact Grey Wet ‘1 413|588 18 ‘1 d1alss
‘I 168.1|Very dense Grey _IJ 2l st b
(TILL) r o 183 30.8 (TILL)
'an End of bor
-
(o
ij.
181.8 o . 182
17.1 [
w o
il |
Moist AR
) |a 181
o | . 2012 10
oLt !
11
. |
lof lo| 114 | 55 16 o i
jiviy 180 )
L[ WH**
e e
o/ |9 and hammer
2".. ) L] Penetrometer test
o ol 178
al |
| o
" |=
* 1%
la) to 178
Tol. [of
o115 | 55 26 +]
| 1——\
{| |@) :
-
.
Ll
.| (o
i 176
.
Wik
e} |
sandy B :c-:- 175
CINL
; )
- o)
SO U B P H 0 35 38 27
e . 174
ol e |
‘l .
. |8
’ o
1 |o .
o af 173
th silt dhi
sr_\mv:-Larav-:-l LJ‘
trace clay 4
Very dense Grey Wet JJ. 172
TILI H.
{TILL) v
‘11' 17]ss |110/21cm
‘{j. 171
I J|
" 170
ld 18 | ss | 100/6em
ik
J.
con'd] [ |9 169
ONMTO HWY 407E 12TF007A - CENTRAL STRUCTURES GPJ ON_MOT.GDT 8/21/2013 12:2‘?‘11‘5”‘1%.5& retorto 20 ON MTO HWY 407E 12TFOOTA - CENTRAL STRUCTURES.GPJ ON_MOT.GDT 8/21/2013 12:2‘?‘11“‘:‘:{;‘;& S 20
u = u pe
5% Sansitly ]5_¢_-J (%) STRAIN AT FAILURE C 5% Sensitviy ]5_¢_J (%) STRAIN AT FAILURE
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Peto MacCallum Ltd, Peto MacCallum Ltd
ibontario ﬁt?-.-a-.i:-‘. rreingres ipontario ﬁa?-.-ut:“ regingees

Foundation Design Foundation Design
RECORD OF BOREHOLE No M66-4 1 of 1 METRIC RECORD OF BOREHOLE No M67-1 1 of 3 METRIC
W.0. _07-20016 LOCATION Coords: 4 869 B53.8B N; 359 928.7 E ORIGINATEDBY ©. P. /S, W.0. _07-20016 LOCATION Coords: 4 869 990.3 N; 359 892.3 E ORIGINATED BY =. &
DIST _ Durham HWY 407E BOREHOLE TYPEContinuous Flight Solid Stem Augers COMPILED BY _~ DIST _ Durham HWY 4078 BOREHOLE TYPEC.F.S.5.A. and Casing COMPILEDBY _1~.D.
DATUM Geodetic DATE October 15 & 24, 2012 CHECKEDBY _:.D DATUM Gecdetic DATE October 18, 19 and 22, 2012 CHECKED BY _ ¢
DY NAMI ME PENETRATION DYNAMI ME PENETRATION
SOIL PROFILE SAMPLES | o | u [PENAMIC GONE PENETRATIO — AR SOIL PROFILE SAMPLES | o | u |RESRTANGERLOT —r O NATURAL REMARKS
ey |2 _ pLASTIC WSS Liaup| | b Wy |2 — pLasTic WATORAE Liqup| | &
5 @ £ 5|8 20 40 60 80 100 [MT conrent M7 5B & 5 @ S 2|6 20 40 60 80 100 [MT content MT| 3O &
o3| & u = -4 Wi w W, = GRAIN SIZE 3| & u E | = Wi w W, = GRAIN SIZE
ELEV |glw| 3 o 5 | & [SHEAR STRENGTH kPa " : s ELEV |glw| 3 o 5 | S [SHEAR STRENGTH kPa A : s
SESBRIETIN lgle| 2 Z2g | R —_— DISTRIBUTION HESERIETIEN Elefe| 2 z2g |8 e —— DISTRIBUTION
DEPTH HELE s 28 | < |0 UNCONFINED  + FIELD VANE Y () DEPTH =|5|F = 2 O | £ |© UNCONFINED  + FIELD VANE ¥ (%)
s = z O | G | QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%) ez z €O | © | e QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
199.2| Ground Surface - 20 40 60 80 100 20 40 60 kNm® [GR sA SI CL 200.3| Ground Surface . 20 40 &0 80 100 20 40 80 kNm® [GR sA SI CL
0.0]sand and gravel 199 0.0
1|ss 8 i [=] Moist 1 |ss 14 00 &
Loose Brown Moist
I Silty sand, & clay
5ilty sand, some gravel 2
Compact Grey Moist
Compact Grey Moist 2 |ss 10 o 2 |ss 10 o
oo 198 _— -
197.8 (FILL) Sandy s debris 199
1.4lpeat, fine Tibrous = REFATLE
vy g 307 L ;
]'E"_'i"i Dark brown =] 3 | Ss 11 T Loose ‘b’?'e‘f Moist 3 |ss 4 o
9 — lack
187.0 5ilty sand, trace gravel _:_: 197 198.1 B e v*
72 |compact Grev Lo 7.2 L q A 98
Compact Grey Moist d and silt 1
ilt, trace sand 4 |'ss 9 Ll o] to some gravel o4 |ss 23 4
lay
Brown Moist * ! L
v Grey HWet
- 196 o
5 | 88 7 q d 5 | 88 20 Tl E|
195 196
Moist 1A
[ 1 WH** 6|38 14 [ ] —1 0 0 56 44
104 195
193.6 ¥l
2+ 8sand "
trace to some silt - "
trace gravel, trace clay h o
R .o 193 .
Compact Brown Wet e o | 7 |55 19 o 3 o1 6) 7 | ss 12 194
L
e ®
. o
o 192 — e e— —_ B
. o ik some sand, trace gravel 193
L]
s | B | 58 23 Q| 0 75 20 5 B | 58 11 o
'._. 191 192
190.7 "
.5 -
AP
trace gravel ffJ
Brown/ Wet J 190
> grey '{|_ 8 | ss 55 o 9 |ss l 183 o 4 20 49 27
{TILL)
?‘10 I FY +3
"LJ. 189 190
ol
T -
|o
Ald10|ss 44 o 10l ss 4 o
g B
L1- 188 185
J{l 187 188
plefia|ss 75 o 3 o
186, 1
12.8|end of borehole
+ 2012 10 15 186.8 187
I35 silty sand N
e L some clay, trace gravel *
E?. :le;il_o g o | - . o
= Very dense Grey Moist le ] 12| 55 T4
WH** denotes penetration CE 1E6
i L (TILL) Wy
[ ] Penetrometer test e ,__JH".
ONMTO HWY 407E 12TF007A - CENTRAL STRUCTURES GPJ ON_MOT.GDT 8/21/2013 12:24&‘5&%:*3 retorto ON MTO HWY 407E 12TFOOTA - CENTRAL STRUCTURES.GPJ ON_MOT.GDT 8/21/2013 12224ﬂ|8£‘%m refar to 20
u u ”
) 5 Sensitivity (%) STRAIN AT FAILURE ) 5 Sensitivity ]_5—({)—'; (%) STRAIN AT FAILURE
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e Peto MacCallum Ltd
D?Ontario (@

Foundation Design

RECORD OF BOREHOLE No M67-1 2 of 3 METRIC

W.0. _ 07-20016 LOCATION Coords: 4 869 990.3 N; 359 §92.3 E ORIGINATED BY . 2.

DIST _ Durham HWY_407E  BOREHOLETYPEC.F.S5.S.A. and Casing COMPILED BY _2. 0.

DATUM Geodetic DATE October 18, 19 and 22, 2012 CHECKEDBY _G.D.
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1>~ Ontario &g oo MocCalum Lt

Foundation Design

DYNAMIC CONE PENETRATION
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RECORD OF BOREHOLE No M67-1 3 of 3 METRIC
W.0. _07-20016 LOCATION Coords: 4 869 990.3 N; 359 892.3 E ORIGINATED BY 5. 1.
DIST _ Durham HWY_407E BOREHOLETYPEC.F.S5.5.A. and Casing COMPILED BY _2.D.
DATUM Gecdetic DATE October 18, 19 and 22, 2012 CHECKEDBY _ G.D.
DYNAMI ME PENETRATION
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& 3 _2___“ MATURAL - REMARKS
w < PLASTIC MOISTURE Liauin T
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QN MTCO HWY 407E 12TFOO07A - CENTRAL STRUCTURES GPJ ON_MOT.GDT 8/21/2013 12:24:19 PM
Numbers refer to

s X Sonsitvly ]5_4;_-; (%) STRAIN AT FAILURE
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Numbers refer to

s X Sensitiiy ]5_4;_-3 (%) STRAIN AT FAILURE

10



Peto MacCallum Ltd Peto MacCailum Ltd
Bt)Ontario ip o Nectalon 4 E;)Ontario ¢ Peto MacCalm Lot

Foundation Design Foundation Design
RECORD OF BOREHOLE No M67-2 1 of 3 METRIC RECORD OF BOREHOLE No M67-2 2 of 3 METRIC
W.0. _ 07-2 LOCATION Coords: 4 869 9 ORIGINATED BY = W.O. _ 07-: LOCATION Coords: 4 869 952.2 N; 359 911.4 E ORIGINATED BY ¢
DIST _ Durham HWY 407E BOREHOLE TYPEContinuous Fli COMPILED BY _~ DIST _ Durham HWY 407E BOREHOLE TYPEContinuous Flight Solid Stem Augers COMPILEDBY _1~.D.
DATUM Geodetic DATE October 31 and November 01, CHECKEDBY _G.D DATUM Gecdetic DATE October 31 and November 01, 2 CHECKED BY _ ¢
SOIL PROFILE SAMPLES (/| CTRAMIC CONE-RENFTRATION SOIL PROFILE SAMPLES s |DYNAMIC CONE PENETRATION
& 2 _2__— NATURAL = REMARKS x = NATURAL e REMARKS
w < PLASTIC MOISTURE Liguin: T W oen < PLASTIC MOISTURE Liauin T
5 @ g 5|5 20 40 60 80 00 [WMT conrent HMT 55 & 5 @ g 2|6 20 40 60 80 100  [MT conrent LM - g .
@« w = = GRAIN SIZE @« u il I = GRAIN SIZE
e & E|Z Wa w W, 2| & g = Wa w W,
ELEY DESCRIPTION cle|g| 2 £ g | £ |SHEAR STRENGTH kPa ————— = DISTRIBUTION ELEV SESERIETBR clelg] 2 2 g | 2 |[SHEAR STRENGTH kPa P S— DISTRIBUTION
DEPTH HELE s 28 | < |0 UNCONFINED  + FIELD VANE Y () DEPTH =|5|F = 2 O | £ |© UNCONFINED  + FIELD VANE ¥ (%)
s = z O | G | QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%) ez z €O | © | e QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
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Lo wat ot o 185 4 Lo 170
(TILL) o o 6] o
%" (et o
o |of o |o)
{®| |®
la] o
o
* [ 184 o || 169
*L"11|ss 1¢ o 1 16 71 12 wlly
Ny wily 17| 58 5 L | 0
(| |®) A i =3 = |
4ol |9 ul
'_'_ 183 N 168
4% |s
—_— — — — | il
Very dense iy o ol
| 12|55 | 0 o Ij’-
ol o] o
la | 1B2 ol 167
LI |
o |o e} .’
el MW cont " dL Al o
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u u ”
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Peto MacCallum Ltd Peto MacCailum Ltd
Bt)Ontario ip o Nectalon 4 E;)Ontario ¢ Peto MacCalm Lot

Foundation Design Foundation Design
RECORD OF BOREHOLE No M67-2 3 of 3 METRIC RECORD OF BOREHOLE No M68-1 1 of 1 METRIC
W.0. _07-20016 LOCATION Coords: 4 869 952,2 N; 359 911.4 E ORIGINATED BY 5. 1. W.0. _07-20016 LOCATION Coords: 4 870 124,7 N; 360 120.4 E ORIGINATED BY .. L.
DIST _ Durham HWY 407E BOREHOLE TYPEContinuous Flight Solid Stem Augers COMPILED BY _1~.0D. DIST  Durham HWY 407E  BOREHOLE TYPEContinucus Flight Sclid Stem Augers COMPILEDBY _1n.D.
DATUM Gecdetic DATE October 31 and November 01, 2012 CHECKEDBY _ G.D. DATUM Geodetic DATE July 2%, 2013 CHECKEDBY _E.E.G.
DYNAMI NE PENETRATION YNAMI NE PENETRATION
SOIL PROFILE SAMPLES | o | [SENAMIC CONE FENETRATIO SOIL PROFILE SAMPLES | o | u [CENAMIC CONE FENETRATIO
& = -2—__ NATURAL = REMARKS = _E__— NATURAL e REMARKS
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-
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DEPTH HELE s 28 | < |0 UNCONFINED  + FIELD VANE Y () DEPTH =|5|F = 2 O | £ |© UNCONFINED  + FIELD VANE ¥ (%)
s = z O | G | QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%) ez z €O | © | e QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
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Peto MacCallum Ltd Peto MacCailum Ltd
Bt)Ontario ip o Nectalon 4 E;)Ontario ¢ Peto MacCalm Lot

Foundation Design Foundation Design
RECORD OF BOREHOLE No M68-2 1 of 2 METRIC RECORD OF BOREHOLE No Mé68-2 2 of 2 METRIC
W.0. _ 07-20016 LOCATION Coords: 4 870 109.3 N; 360 133.0 E ORIGINATED BY 2. L. W.0. _ 07-20016 LOCATION Coords: 4 870 109.3 N; 360 133.0 E ORIGINATED BY 2. L.
DIST  Durham HWY 407E BOREHOLETYPEC.F.S.S.A. + 'N' Casing + Wash Boring COMPILEDBY ~n.D. DIST  Durham HWY 407E BOREHOLETYPEC.F.S.S.A. + 'N' Casing + Wash Boring COMPILEDBY _1n.D.
DATUM Geodetic DATE July 25 and 26, 2013 CHECKEDBY _E.R.G. DATUM Geodetic DATE July 25 and 26, 2013 CHECKEDBY _ E.E.G.
DYNAMIC CONE PENETRATION DYMNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & Y |RESISTANCE PLOT e pLasTic NATURAL o0 - REMARKS SOIL PROFILE SAMPLES | Y |RESISTANCE PLOT = pLasTic NATURAL |10 = REMARKS
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5 @ £ R 20 40 B0 B0 100 UMIT  content LMITI = © & 5 ® £ |6 20 40 80 80 100 [UMT content HMIT| 3 g &
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DEPTH HELE s 28 | < |0 UNCONFINED  + FIELD VANE Y ) DEPTH =|5|F = 2 O | £ |© UNCONFINED  + FIELD VANE ¥ (%)
s = z O | G | QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%) ez z €O | © | e QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
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e Peto MacCallum Ltd
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Foundation Design
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Foundation Design
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RECORD OF BOREHOLE No M68-3 1 of 3 METRIC
W.0. _07-20016 LOCATION Coords: 4 870 087.5 N; 360 147.2 E ORIGINATED BY . L.
DIST  Durham HWY 407E  BOREHOLE TYPEContinucous Flight Solid Stem Augers COMPILEDBY _1~.0D.
DATUM Geodetic DATE July 23 and 24, 2013 CHECKEDBY _E.E.C.
DYNAMIC CONE PENETRATION
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Peto MacCallum Ltd Peto MacCallum Ltd
E}:)Ontario A P MocCatm L EpOntario £ Feto MocCalm Lot

Foundation Design Foundation Design
RECORD OF BOREHOLE No Mé68-3 3 of 3 METRIC RECORD OF BOREHOLE No M68-4 1 of 1 METRIC
W.0. _ 07-20018& LOCATION Coords: 4 870 087.5 N; 360 147.2 E ORIGINATED BY .. L. W.0. _07-20016 LOCATION Coords: 4 870 069.6 N; 360 156.1 E ORIGINATED BY .. L.
DIST  Durham HWY 407E BOREHOLE TYPEContinucus Flight Solid Stem Augers COMPILEDBY »n.D. DIST  Durham HWY 407E BOREHOLE TYPEContinucus Flight Solid Stem Augers COMPILEDBY _1n.0D.
DATUM Gecdetic DATE July 23 and 24, 2013 CHECKEDBY E.R.G. DATUM Gecdetic DATE July 24, 2013 CHECKEDBY _E.E.G.
DYNAMIC CONE PENETRATION DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | , | w [RESISTANGE PLOT HURL REMARKS SOIL PROFILE SAMPLES | o | 4 |RESISTANCE PLOT NATURAL REMARKS
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ELEV a(giw| 3 o £ | S [SHEAR STRENGTH kPa " : ELEV |8l 3 2 £ | S [SHEAR STRENGTH kPa " :
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ON MTO HWY 407E 12TFOOTA - CENTRAL STRUCTURES.GPJ ON_MOT.GDT 8/28/2013 9.‘552;44#.% rario 20 ONMTO HWY 407E 12TF007A - CENTRAL STRUCTURES.GPJ ON_MOT.GDT 8/28/2013 9.‘552;46#5% tarte )
. Szfmfﬁy* ’ 15_4;_-, (%) STRAIN AT FAILURE LIDEFS fefar 5 (%) STRAIN AT FAILURE
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Foundation Design Foundation Design
RECORD OF BOREHOLE No DCC4-1 1 of 1 METRIC RECORD OF BOREHOLE No DCC7-1 1 of 1 METRIC
W.0. _ 07-20016 LOCATION Coords: 4 871 499.7 N ; 355 910.3 E ORIGINATED BY 2. L. W.0. _ 07-20016 LOCATION Coords: 4 869 636.3 N ; 359 494.1 E ORIGINATED BY . L.
DIST Durham HWY 407E BOREHOLE TYPEContinuous Flight Sclid Stem Augers COMPILEDBY »~.D. DIST Durham HWY 407 BOREHOLE TYPEContinuous Flight Solid Stem Augers COMPILED BY ~.D.
DATUM Geodetic DATE April 30, 2013 CHECKEDBY _ C.D. DATUM Gecdetic DATE May 27, 2013 CHECKED BY _ G.D.
DYNAMIC CONE PENETRATION DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W |RESISTANCE PLOT SOIL PROFILE SAMPLES W |RESISTANCE PLOT
'ﬁjw g - PLASTIC WOTIRRE  Liauip| | & REMARKS 'ﬂjm g - PLASTIC WEIERE  Liauip| | REMARKS
5 o £5 |2 20 40 60 80 100 [UMT content UMT) SO & 5 P £5|2 20 40 60 80 100 U content  UMIT| S D &
| ® - = | Z Wi w W, = GRAIN SIZE a| & w E | Z W, w W, 2 GRAIN SIZE
ELEV @ |8|w| 2 |25 |28 [sHEARSTRENGTHKPa ’ ; “ = DISTRIBUTION ELEV @|8|w| 2 |25 |08 [SHEARSTRENGTHkKPa v ; “ = DISTRIBUTION
. DESCRIPTION 5 z|z 3 38 § O UNCONFINED ~ + FIELD VANE Y (%) DEPTH DESCRIPTION 5 2|E b 28 E © UNCONFINED ~ + FIELD VANE Y (%)
|2 z €O |G |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%) E|Z z &©C | L |e QUCKTRIAXIAL X LABVANE [ WATERCONTENT (%)
238.7| Ground Surface . 20 40 € 80 100 20 40 60 kNm® |GR SA S| CL 213.1| Ground Surface “ 20 40 80 80 100 20 40 60 kNim' |GR SA SI CL
0.0 Topsoil -~ 0.0 Topsoil ~ 213
— _ Reari 1| ss 7 . =11 |ss i
+#|Clayey silt 212.6 e
with sand to sandy | 0.5 8ilty sand [T
trace gravel 4] o 238 some gravel, trace clay "
Stiff Greyish Moist A EAES 66 % ° Compact to Brown  Wet I 2 |ss 41 12 o 13 49 30 8
to hard brown - ! very dénse h * [
.| |o « .
(TILL) AN B cobbles " T3 55 [50/10cm o
3 |ss 59 237 o 6 32 43 19 S £l
o | Greyish o ol
EARE brown ol o 211
236.3 oy (TILL) I
Z.4silty sand e %] 4 | S5 |50/10cm " . les o . o
some” clay, trace gravel N 236 ™. = o
L * . . -
Very dense Greyish Moist Lol i 210.1 L
brown to wet e - 3.0lsand, with silt 1 -
| 5 | ss [50/13cm trace clay, trace gravel ‘,“‘ 5 | ss|98/25¢m 1 71 25 3
{TILL) of » Very dense Grey Wet
Wet Wl Pk .”
o . (TILL) bl
CH 5
g 11
L, — —_— — — e 5 -
cobbles * o|] & |SS| 50/8cm 234 "Ho 6 |ss|58/15em '
1o o
of ® o
N ,’TJ|
o » e
* 233 'H
—_— —— = Lh=nl B
Grey o of | 7 [S5] 50/8cm U. 7 |ss|s50/10em
o ol J K
o » ol
9 232
. e tr
o » ol
“_‘ t¢+1
of ® o
f* ot = = o .
2258 End of borehole S = 205.3 ‘H- 8 |55 |50/13cm . *
T.81End of borehole
gggg{:?ﬁga ALt Samples 3, 5 to 8: Sampler
bouncing
e 2013 05 27
2013 04 30 ¥  Water level observed
= during drilling
Water level cbserved
- duzing drilling Water Level Readings:
Water level measured Dat Nept Elev,
Yy after drilling ate I‘epi;j lev
May 29, 2013 3.4 209.7
July 3, 2013 3.7 209.4
Piezometer Legend:
m Native
.:. Bentonite seal
[©] T-] Filter sand
Screen
ONMTO HWY 407E 12TFO07A - CENTRAL HFS.GPJ ON_MOT.GDT 8/21/2013 4:52:18 PM Numbers refer to 20 ON MTO HWY 407E 12TFOO7A - CENTRAL HFS.GPJ ON_MOT.GDT 8/21/2013 4:54:47 PM Numbers refer to 20
u N u -
5% sansitity 15_4;,_: (%) STRAIN AT FAILURE 5% Sensithity 15_¢_, (%) STRAIN AT FAILURE
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&) Ontario

Peto MacCallum Ltd,

CONFULTing [WEIACERS

Foundation Design

RECORD OF BOREHOLE No DCC9-1 1

of 1

METRIC

i}"_)Ontario

Foundation Design

W.0. _ 07-20016 LOCATION Coords: 4 B71 017.5 N ; 356 863.8 E ORIGINATED BY 2. L.
DIST _ Durham HWY_ 407E  BOREHOLE TYPEContinuous Flight Seclid Stem Augers COMPILED BY _~.D.
DATUMGecdetic DATE Bpril 30, 2013 CHECKEDBY _G.D.
SOIL PROFILE SAMPLES | o | w [RESTRGEF O LA TION
x o] NATURAL = REMARKS
w | = PLASTIC yoisture HauID|
- » <z |9 20 40 80 80 100 |UMT  conrenr LMT| £ G #
215 S =Elz : : : ! ! W w w | @ ¥ | GRANSIZE
ELEV L lm|E 3 2 5 | © |[SHEAR STRENGTH kPa
DESCRIPTION A= z 53| & [ DISTRIEUTION
DEPTH é =1 t > 8 o § O UNCONFINED + FIELD VANE ? (%)
E|= z & © | U e QUCKTRIAXIAL x LABVANE | WATERCONTENT (%)
236.0| Ground Surface « 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
707 - ==
5509 Topsoil >~ ,
- . 5
0.3[sand and silt
some clay, trace gravel i. N
.
Loose to Greyish Moist ., e 29 30
dense ;roxr‘. ..‘. 2|38 36 235 O 7 39 39 15
- &
(TILL) ol o
"' 3 |ss 40 o
e @
Ta. o] 234
o @
7Ll 2 |ss| 42 =
ol
* 233
f— ta {34 ole] — 5 356 1
with gravel, trace clay N (B ekt = 23:36 1. 8
cobbles ]
o7 w
Very dense . o)
232
1 .
. |o)
(& @
1 6 |ss |50/10em
[® @
o o 231
. .
some clay
- |8
Grey o . 230
- |
e ol | 7 |55 56 o]
-
(% »
i 229
. .
» - e
. .
MEREE 77 °
» [0 228
[* .
. |8
. . !*
. |of N
i 227
. |a
sl IEREE 17 o
226.4 ol Jo|
9.%|End of borehole
* 2013 04 30
Water level measured
= after drilling
ON MTO HWY 407E 12TFO07A - CENTRAL HFS.GPJ ON_MOT.GDT 821/2013 456.48PM 20
. Sl m_4>_5 (%) STRAIN AT FAILURE
= 5 Sensitivity S
= 10

RECORD OF BOREHOLE No HFC7-1 10f 1 METRIC
W.0. _ 07-20016 LOCATION Coords: 4 869 950.3 N ; 358 82%.9 E ORIGINATED BY S . 2.
DIST _ Durham HWY 407E  BOREHOLE TYPEContinuous Flight Solid Stem Augers COMPILEDBY _Aa.D.
DATUM Geodetic DATE May 21, 2013 CHECKEDBY _C.D.
Y|
SOIL PROFILE SAMPLES | o | u [RESISTGEFror A O
i Z PLASTIC MATURAL | 10up = REMARKS
2| g DT woisture. M0 £ I 2
= o L5 | @ 20 40 60 80 100 CONTENT ZQ
> | & 5 =E |z T —— . w w | 58 | cramsize
ELEV |glw|l 3 o § |  [SHEAR STRENGTH kPa
DESCRIPTION S| < £33 | = _— DISTRIBUTION
DEPTH é =1 = > 8 B g O UNCONFINED + FIELD VANE 'Y (%)
E|= z € © | U |e QUICKTRIAXAL x LABVANE [ VWATERCONTENT (%)
203.1| Ground Surface w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
0.0clayey silt, organics 203
rootlets 1|ss 1 9
Firm to Dark Moist
stiff brown
(FILL) 2 |ss 1 202 a o]
3 |ss 14 o
201
4 |ss 11 ] o
sand seams 200
Brown 5 |ss 5 aQ
6 |58 6 199
T |88 7 o
198
197
196.8 .
6.3[silty sand ] 8 |ss 7 * H 3 44 36 17
some clay, trace gravel . E
-
Loose to Brown Moist "
compact to wet o 196
195. 6 (TILL) u A
7.5|sandy silt Fif Y
some clay, trace gravel ¥
o | 9 |88 11 e 3 39 44 14
Compact Brown Wet o 195
to dense A
-
(TILL)
some gravel 194
cobbles
58 44 Q
Grey o
. -
A 193
.
-
-
11| ss 26 . o
191.8 O_J 192
11.3|End of borehole
* 2013 05 21
hvi Water level observed
= during drilling
¥  Water level measured
S after drilling
L] Penetrometer test

ON MTO HWY 407E 12TFO07A - CENTRAL HFS.GPJ ON_MOT.GDT 8/21/2013 4:57.59 PM
5

Numbers refer to

Sensitivity

10

20
1 5—(#— 5 (%) STRAIN AT FAILURE




18:>Ontario

Foundation Design

bouncing

L 2013 05 Q9

Water level cbserved
= during drilling

Water level measured
= after drilling

RECORD OF BOREHOLE No HFC9-1 1 of 1 METRIC
w.0. 07-20016 LOCATION Coords: 4 B70 592.6 N ; 357 654.4 E 0 ATEDBYS.A.
DIST  Durham HWY 407E  BOREHOLE TYPEContinuous Flight Solid Stem Augers COMPILEDBY _A.D.
DATUM Geodetic DATE May 09, 2013 CHECKEDBY _ G.D.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« W |RESISTANGE PLOT e HERERIE
We | 2 PLASTIC LiQuip =
gz |Q umit  MOISTURE =y £ &
5 W g 5| @ 2|0 4|o 6|0 alo 190 CONTENT 0
S| & s |Z - o w | 3 GRAIN SIZE
ELEV a|8g| 3 |25 |& [SHEARSTRENGTHKPa P W - £ IO
DEPTH oS sI3(F| 3 33 | £ |0 UNCONFINED  + FIELD VANE Y %)
£z z EC | ©|® QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
217.5| Ground Surface v 20 40 B0 80 100 20 40 60 kN/m' |GR SA S| CL
0.0]ropsoil ~
217.1 ~11]|ss 3
0.4]clayey silt, trace sand 217
organic inclusions
216.5|Fy o i
T‘U Firm : Brown Moist ss 11 o
Clayey silt, trace gravel
sand seams
. . 216
Stiff to Mottled Moist *
hard grey/brown o o | 3|55 37 * o
215.5 n Wi
Z.0 {TILL) 5
Sand, some silt 'l‘
214.9|50Me gravel, trace clay il 515
T k= 4 | 53 33 o =
-2|Dense Brown/ Wet
grey - vl
é o
(TILL) . o
Silty sand o e | 5|55 66 o 9 43 34 14
some to trace clay e lol 214
trace gravel ol o
Very dense Brown/ Moist c- o
grey to wet s
(TILL) " 213
16 |ss|84/23em o 5 52 34 9
. #
#
Pt '
. #
* [ 212
.cf -
211.3 17 [s5(50/13cm
6.2|End of borehole
Samples 6 & 7: Sampler

ON MTO HWY 407E 12TFOO7A - CENTRAL HFS.GPJ ON_MOT.GDT 8/21/2013 4.59:14 PM

7

5

Numbers refer to

Sensitivity

20
1 5_¢_ 5 (%) STRAIN AT FAILURE
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LABORATORY TEST RESULTS
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January 2014

PML Ref.: 12TF007A-C

APPENDIX C

RECORD OF BOREHOLE SHEETS FROM PREVIOUS INVESTIGATIONS

Peto MacCallum Ltd.



12/9/08

ONTMT4S 0510.GPJ

Ministry of -
Transportation . l
Ontario THLmEN
RECORD OF BOREHOLE No CM24-3 10F3 METRIC
G.W.P._ W.0.07-20016 LOCATION N 4870 726.8 E 357 483.9 Townline Road ORIGINATED BY ES
HWY 407 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2008.05.29 - 2008.05.29 CHECKED BY MEF
SOIL PROFILE SAMPLES | w [ R NG EENETRATION
] { pLasng  TATURAL uoun = REMARKS
gael § MOISTURE = I
5 w23 & 20 40 60 8 100 "™ coma M| 5O &
ol L] 4lzel 2 e ——— wp w we| 5% | oramsize
ELEY DESCRIPTION Sle| €] F|2g] 2 [SHEARSTRENGTHKPa e e DISTRIBUTION
DEPTH 3 RS >138| £ |o UNCONFINED  + FIELD VANE y %)
=1z Z|EC| @ | QuCKTRIAXAL X LABVANE | WATER CONTENT (%)
223.1 u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI CL
0.0 R ke
01 TOPSOIL: (100mm) 223
Clayey SILT, with sand, trace gravel, ( 1 AS 5]
mixed with topsoil £
Siiff to Very Stiff i
8rown
Moist ¢
(TiLL) ! 1188 10 °
H 222
!
)
’
2 S8 18 ©
221
Lr1] 3 | ss | 24 44 5 28 45 22
PrL
220.1 &
3.0 Sandy SILT, trace gravel, occasional 31 220
cobble, occasional oxide staining 114
4 88 41 o
Dense to Very Dense N
Brown R
Moist 1
(TILL) ¢}
1
1l 219
q
14
3% 5 S8 76 o
T 218
3
Augers grinding at 5.3 to 5.6m iE 4
n
g
Augers grinding at 6.2 to 6.5m K
216.9 ] 217
6.2 Silty SAND, some clay, trace gravel ss | ss °
Very Dense to Dense
Grey
Moist
(TiLL) {1
jas 216
1447 [ ss | 74 o 6 47 28 19
4 215
214
8 Ss 36 o
213.1
Continued Next Page 20
+3 3, Numbers refer to 15¢5
X7 Sensitivity ®5 (%) STRAIN AT FAILURE

12/9/08

ONTMT4S 0510.GPJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No CM24-3 20F3 METRIC
GW.P.__ W.0.07-20016 LOCATION N 4 870 726.8 £ 357 483.9 Townline Road ORIGINATED BY ES
HWY 407 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2008.05.29 - 2008.05.29 CHECKED BY MEF
SOIL PROFILE SAMPLES | o w RGO RATION - REMARKS
we,l £ -{ PLASTIC wm”“ won | = MARK
= nl22] 3 20 4 60 8 100 | ‘comw M| 50 &
21E @152t 2 v L L . L wp w we| 34 | cransize
O im W =125 O |SHEAR STRENGTH kPa
LELEV. DESCRIPTION =15] & 8 = e Sy DISTRIBUTION
DEPTH $13 = 513 3 < | O UNCONFINED + FIELD VANE ” %)
Ele Z|EC| @ e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page ] w 20 40 60 8O 100 20 40 60 kNm3 |GR SA I CL
100}  Clayey SILT, with sand, trace gravel :jf. £ 23
Hard to Very Stiff j%"
Grey :
Moist
(TiLL)
ss | 33 [
212
211
ss | 27 Lo 2 37 33 22
210.0
1341 Silty CLAY, trace sand, trace to 210
occasional gravel
Hard to Very Stiff ?
Grey KA
Moist
(TILLY .
%7 ss | 34 o
v 209
=§¢ v
oR
7
%7
; 208
7
W? 121 88 | 24 o 0 7 33 60
Z
%
%7
:%4 207
527
.
%%
77
i
s d
&g .
2060 44 13| 85 | 38
7.1 Silty SAND, some clay, some gravel o} 206
Dense to Very Dense By [
Grey
Moist
(TILL)
205
ss | 66 o 10 47 32 1
204
Figt.
Continued Next Page 20
+3 %3 Numbers refer to 15,¢5
PX S (%) STRAIN AT FAILURE

Sensitivity




Ministry of
Transportation

Ontario

Ontario

Ministry of
Transportation

G.W.P.__W.0.07-20016

HWY 407

DATUM _Geodetic

RECORD OF BOREHOLE No CM24-3

LOCATION N 4870 726.8 E 357 483.9 Townline Road

30F3 METRIC

ORIGINATED BY €S

BOREHOLE TYPE _ Solid Stem Augers

2008.05.28 - 2008.05.29

COMPILED BY £S
CHECKED BY

MEF

G.W.P__ W.0.07-20016

HWY

407

DATUM _Geodetic

RECORD OF BOREHOLE No CM24-4

LOCATION

N 4 870 604.9 E 357 526.3 Townline Road

10F3

BOREHOLE TYPE _ Solid Stem Augers

2008.05.28 - 2008.05.28

METRIC

ORIGINATED BY _ws
COMPILED BY ES
CHECKED BY MEF

SOIL PROFILE

SAMPLES

ELEV
DEPTH

OESCRIPTION

Continued From Previous Page

STRAT PLOT
NUMBER

TYPE

"N" VALUES

GROUND WATER
CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION

RESISTANCE PLOT 2\

20 40 60

PLASTIC
LIMIT

1
SHEAR STRENGTH kPa
O UNCONFINED

20 40 60 80

+ FIELD VANE
® QUICKTRIAXIAL X LABVANE

NATURAL
MOISTURE
CONTENT

wp w wi

e & et |

WATER CONTENT (%)
20 40 60

LU
LT

UNIT
WEIGHT

-

REMARKS
&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA SI CL

Siity SAND, some clay, some gravel
Dense

Grey

Moist

(TiLL)

201.8

o~
(=]

213 SAND, fine grained
Compact
201.3 Grey

21.8 Moist

Ss

27

SAND and SILT, trace gravel, trace
clay

Very Dense

Grey

Moist

(TiLL)

197.1

S8

100/

8s

186

58

1007

[

03

202

201

200

198

4 50 39 7

12/1/08

ONTMT4S 0510.GPJ

26.0 END OF BOREHOLE AT 26.0m.
BOREHOLE OPEN AND WATER
LEVEL AT 14.3m UPON
COMPLETION.

BOREHOLE SEALED WITH
BENTONITE HOLEPLUG AND
AUGER CUTTINGS TO SURFACE.

.100

1211108

ONTMT4S 0510.GPJ

SOIL PROFILE SAMPLES | o w [RYNAMIC GONE PENETRATION REMARKS
Wy =4 vauo | E
= nl22] 8 20 40 60 80 100 wrl £ 5 &
2lel L] 812 2 Lt w | 5¢ | oransize
ELEV DESCRIPTION :f ol & 2]2¢ g SHEAR STRENGTH kPa Oy DISTRIBUTION
DEPTH < 2|z S138| £ |o unconrneD  + FIELD VANE y %)
=1z Z|EC| @ |e QuOKTRAXIAL X LABVANE | WATER CONTENT (%)
2246 w 20 40 60 80 100 20 60 kN/m3 GR SA S| CL
0.0 TOPSOIL, trace clay, trace grave! 1 AS °
Brown ki
224.1 Moist ]
0.5 Clayey SILT, with sand, trace gravel )‘K B 224
Very Stiff to Hard ¥
Brown to Grey 6
i VA
Moist / ss 22
(THLL) AT
(B¢
78
/9 223
‘1 ss | 29
rd
i ',
i ss | 30 922 0 44 39 17
r‘;{'
s
1
'f"- ; ss | a7
"./' 221
4
b
(.
18" 220
ap ss | 26
Y
il
LA 219
ss | 70 7 40 39 14
218
217
ss | s2 3 41 36 20
216
H ss | s0
215

+3 %3

Numbers refer to
Sensitivity

20

‘5%5 (%) STRAIN AT FAILURE

Continued Next Page

Numbers refer to
Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE




12/1/08

ONTMT4S 0510.GPJ

Ministry of -
Transportation .l
On(ado THURSER
RECORD OF BOREHOLE No CM244 20F3 METRIC
GW.P. _W.0.07-20016 LOCATION N 4 870 604.9 £ 357 526.3 Townline Road ORIGINATED BY ws
HWY 407 BOREHOLE TYPE __ Solid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2008.05.28 - 2008.05.28 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w |RESISTANGE PLOT — | remarks
E o z PLASTIC U v
e n|28]| 8@ 20 40 60 80 100 U7 w50 &
Slg g1z z e ——— wp w w | 3T | GrANSIZE
oy w 512 5] 8 |SHEARSTRENGTHkPa B
LELEY. DESCRIPTION =12 & 2lzg] E e O DISTRIBUTION
DEPTH 131 F >138| < |O UNCONFINED  + FIELDVANE ! y %)
217 Z|EC| © [e QUCKTRIAXAL X LABVANE WATER CONTENT (%)
Continued From Previous Page o 0 4 80 8 1% 2 4 6 kNm3 |GR 5A SI CL
Clayey SILT, with sand, trace gravel :)if{,‘(
Hard q%
Grey 253
Moist ):6 N
(TILL) 4 214
bab h 4
Ao |ss |3 = °
4]
%
£f
b4 5 213
by
11
4
ss | 35 o
212
211.5
13.1 Silty CLAY, some sand, trace gravel
Hard
Grey
Moist 211
(TiLL)
111 85 | 49 0
e
1
Y.,
’
9
%7
% 210
gz
t%5
1%
%7
3
ff/ 12} 88 | 47 % 2 24 34 40
’ﬂf; 209
.zz
208.4 252
16.2 Clayey SILT, some sand, trace gravet ;)i/: 1
Hard %
%
Grey .1
Molist LA H1 208
(TiLL) 1%
Ha:p
A4 13] ss | 75 °
g
8%
14! 207
g
KA
A
/]
5%
INZE
P11
bt ss | 54 206 o
205.4
19.2 Silty SAND, some clay, trace gravel
Very Dense
Grey
Moist 205
(TiLL)

Continued Next Page

+

3

X

3.

Numbers refer to
Sensitivity

20
’5$5 (%) STRAIN AT FAILURE

12/1/08

ONTMT4S 0510.GPJ

Ministry of
Transportation

Sensitivity

Ontario
RECORD OF BOREHOLE No CM24-4 30F3 METRIC
G.W.P.  W.0.07-20016 LOCATION N 4870 604.9 E 357 526.3 Townline Road ORIGINATED BY _wB
HWY 407 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2008.05.28 - 2008.05.28 CHECKED BY MEF
SOIL PROFILE SAMPLES | o w [DTNAMIC CONE PENETRATION
A e | k| REMARKS
5 nlz2| 8 20 40 60 80 100 ™ commr M| 508 &
G el L] YiZE] 2 L L 1 . 1 wp w w| 58 | cransiz
ELEV Llm| o 2128 @ ISHEARSTRENGTHkPa
DESCRIPTION =l s <|Z [ o Q—ect DISTRIBUTION
DEPTH 213 & >138 < | O UNCONFINED + FIELD VANE y %)
=1 z|%C| @ e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page v 20 40 60 80 100 - 2 40 &0 kwm3 IGR SA s CL
Silty SAND, some clay, trace gravel o { 1° S§sY 2 54 38 n
Very Dense -150
Grey
Moist
(TILL) 204
YT o
.075
203
202
201.6 ol TT7 551007 °
230 END OF BOREHOLE AT 23.0m. 100
WATER LEVEL AT 12.8m UPON
COMPLETION.
Piezometer installation consists of
19mm diameter schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
2008.06.26 109 213.7
2008.06.26 decomissioned
43 x 3. Numbersreferto 153_5
X ¥° (%) STRAIN AT FAILURE




ONTMT4S 0510.GPJ  7/23/08

Ministry of
Transponation

Ministry of
Transportation

Ontaro

GW.P.___W.0 07-20016

HWY 407

DATUM _Geodetic

RECORD OF BOREHOLE No CM27-1

LOCATION

N4 869 863.8 £ 359 069.1 Langmaid Drive

20F3 METRIC

BOREHOLE TYPE _ Solid Stem Augers

2008.04.02 - 2008.04.07

ORIGINATED BY _LH
COMPILED BY SLL
CHECKED 8Y ___MEF

Ontario
RECORD OF BOREHOLE No CM27-1 10F 3
G.W.P__W.0.07-20016 LOCATION N 4 869 863.8 £ 359 069.1 Langmaid Drive ORIGINATED BY _tH
HWY 407 BOREHOLE TYPE _Solid Stem Augers COMPILED BY __SLt
DATUM _Geodetic DATE 2008.04.02 - 2009.04.07 MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © t;, RESISTANCE PLOT e AT REMARKS
(2] MOISTURE =
= nl%2]| 8 20 40 60 80 100 |™T  conrmar 3 &
o1& ulzi] z P e ———————— wp w 5 GRAIN SIZE
v alo]| ¥ 219251 @ [SHEAR STRENGTH kPa
ELE DESCRIPTION =121 a| 2jz2f £ S —— DISTRIBUTION
DEPTH é 5 i > 8 o § O UNCONFINED 4+ FIELD VANE %)
12 Z|E©O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
208.9 u 40 80 120 160 200 20 40 GR SA SI CL
0.0} SAND, fine grained, trace gravel and : 'l
organics * 3 GS :v: :
Compact * o
Dark Brown E
20821 pMoist to Wet :
07} \(FiLLy /1
Silty SAND, trace gravsl, occasionat 2 ss °
cobble and boulder
Compact to Very Dense
Brown to Grey
Moist to Wet
(TILL)
3 88 4]
3 : 4 88 o 3 49 34 14
w5 1 88 [~}
Some Clay A
af.
14
¥
g
‘16| ss o
o}
53
o
e
k] 7 | ss o
Some gravet and clay
8 §8 o 14 46 27 13
9] ss [-]

ONTMTAS 0510.GPJ  7/23/09

Continued Next Page

Numbers refer to
Sensitivity

20
‘535 (%) STRAIN AT FAILURE

DYNAMIG CONE PENETRATION
1 MOISTURE I
- wl22| 8 20 40 60 wr e W] B G &
olg Wizl z Lo we w w | 5¢ | cramsie
ELEV ilgl ¥ 7 25 8 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION E120 2| $15Z] % |0 UNCONFINED  + FIELD VANE .
R E >188] $ (%)
= I S| 2 O| & | QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
e e o 40 80 120 20 40 60
Continued From Previous Page ‘ GR SA SI CL
Silty SAND, trace gravel o}
Very Denss
8rown to Grey
Moist to Wet !
(TiLL)
ss | 100 198 -
275
Some clay, trace of gravel
197
8 49 31 14
ss | 100/
,, ©
196
ss | 1001 195
7o L]
194
ss | 100 °
1
193
ss | 100/ 192 5
150 |-
191
ss | 19 °
190
189

Continued Next Page

+3 . x 3, Numbersreferto

20
Sensitivity ‘5‘35 (%) STRAIN AT FAILURE




ONTMT4S 0510.GPJ  7/23/09

Ministry of
Transportation

Ontario
RECORD OF BOREHOLE No CM27-1 30F3 METRIC
G.W.P__ W0 07-20016 LOCATION N 4 869 863.8 E 359 069.1 Langmaid Drive ORIGINATED BY _tH
HWY 407 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY SLL
DATUM _Geodetic DATE 2008.04.02 - 2009.04.07 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & RER oLty e e o | remarcs
[
B ol2Z] 8 20 40 60 80 400 ™7 o W] 5D 8
SR w|z2l ¢ T e T w w w, | P8 | crainsize
El%l ¥ 3|lo5]| © |SHEARSTRENGTHKPa P t E
ELEV DESCRIPTION clel e 2l12g9| 8 P S— DISTRIBUTION
DEPTH 3|3 s 5138 £ |o unconemeo + FIELD VANE Y %)
=2 Z{&C] @ |@ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
Contlinued From Previous Page « 40 80 120 160 200 20 40 60 «wm3 [GR sA i cL
Silty SAND, some clay, trace gravel D LR I °© I
Very Dense “t4 78
Brown to Grey iR
Moist to Wet 9.
) 4]
4
R 188
RE
I v o 14 o
ME 075
A2
4 187
2
4
185.9 of- T8 [ 85 100/ 186
230 END OF BOREHOLE AT 23.0m. .100
WATER LEVEL AT 4.6m UPON
COMPLETION.
Piezometer installation consists of
19mm diameter schedule 40 PVC pipe
with a 1.52m silotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
2000.04.08 4.6 204.3
2009.04.30 10.6 198.3
3 Numbers refer to 2
+.X ‘5“%5 (%) STRAIN AT FAILURE

Sensitivity

ONTMT4S 0510.GPJ  7/23/0S

Sensitivity

¥inistq ﬁ' " . l
ransportation
Ontario THUNS—
RECORD OF BOREHOLE No CM27-2 10F3 METRIC
G.W.P,__W.0.07-20016 LOCATION N 4 869 7803 E 359 106.1_Langmaid Drive ORIGINATEDBY tH
HWY 407 BOREHOLE TYPE _ Solid Stem Augers COMPILEDBY __ AN
DATUM _Geodetic DATE 2009.03.31 - 2009.04.02 CHECKEDBY ___tT
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES % ‘; RESISTANCE PLOT NATURAL oun - REMARKS
Q WASTC  orsTURE —
I wl22] 8 20 40 60 8 100 "™ commr M| 50 &
9lx w 521 z 3 L ! ) L wp w Wy 3§ GRAIN SIZE
ELEY alyl W 21251 Q |SHEARSTRENGTHkPa [ S DISTRIBUTION
=S 2|25 &
DEPTH DESCRIPTION 513 b S ]33 5 |0 UNCONFINED  + FIELD VANE \ Y %)
A z €C] @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
208.9 w 40 80 120 180 200 20 40 60 wim3 IGR sA st CL
0.0l SAND, fine grained, trace grave! and
organics ’ 4 ss
Compact .
208.3 Dark Brown &
0.6 Moist to Wet g
(FILL)
Silty s‘AND. soms clay, trace gravel, 112 | ss 23 208 °
occasional cobble and boulder -3
Dense to Very Dense kS
Brown 9}
Moist to Wet
(TiLL)
413 ss °
s 207
913
88 32 o
206
8§ 54 o 2 48 36 14
205
¥
88 60 o
204
203
S8 42 -]
202
ss | e9 204 2 5 55 29 10
200
§S | 100/ ]
250
0 199
Continued Next Page 43 5 3. Numbers reforto . fg .
: : 0 (%) STRAIN AT FAILURE




ONTMT4S 0510.GPJ  7/23/09

Ministry of .
Transportation . l
Ontario Tramar
RECORD OF BOREHOLE No CM27-2 20F3 METRIC
G.W.P.__W.0. 07-20016 LOCATION N 4 869 780.3 E 359 106.1 Langmaid Drive ORIGINATED BY _LH
HWY 407 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM Geodelic DATE 2009.03.31 - 2009.04.02 CHECKED BY LY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« E RESISTANCE PLOT - REMARKS
Uyl g a PLASTIC m“w’“’* oo &
= n]SE| B 20 40 60 8 100 ™" o W] 50 &
2lel o | ¥12E] 2 b we w wo| 3¢ | cransize
ELEY DESCRIPTION clel & | 2]2g| 2 [SHEARSTRENGTHKPa b Ot DISTRIBUTION
BEPTH S13| F | 3|338| S |0 UNCONFINED  + FIELDVANE Y %)
=1z Z|EC| @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page W 40 80 120 160 200 0 4 80 sm3 |GR SA sl L
Silty SAND, some clay, trace gravel, o}
occasional cobble obstacle
Very Dense
Brown
Moist {o Wet
(TiLL)
ss 75 198 &
197
A4 ss oo o
I 150
:-i "-
1 196
23
o
¥4732 | ss | 100/ °
¥3 150 195
194.3
146 SAND, some silt and clay, trace
gravel
Compact L 194
Brown s
Moist e
R ]
ss | 29 4 80 16
193.2 L (SI-CL)
157 Sandy SILT, some clay, trace gravel qt °
Very Dense 114 193
Brown to Greynish Brown Ry
Moist 8%
{THi) I
gt
1t
R T [
.0‘ .075 192
4
Rl
191.2
17.7 Clayey SILT, sandy
Hard 191
Brown
(TiLL)
IO 101014 o
075
190
189.7
19.2 SILY, some sand, some clay, trace t 18 66 15
gravel
Dense
Brown
Moist to Wet
189
Continued Next Page 20
+3 3. Numbers refer to 15¢5
X Sensitivity 5 (%) STRAIN AT FAILURE

ONTMT4S 0510.GPJ 7/23/08

Ministry of
Transportation

Ontario
RECORD OF BOREHOLE No CM27-2 30F3 METRIC
G.W.P.__W.0, 07-20016 LOCATION N 4 869 780.3 E 359 106.1 Langmaid Drive ORIGINATED BY _LH
HWY 407 BOREHOLE TYPE __ Solid Stem Augers COMPILED BY ___AN
DATUM _Geodelic DATE 2009.03.31 - 2009.04.02 CHECKED 8Y LT
SOIL PROFILE SAMPLES 3 w g\égﬁsﬁfN%E%ELg$NETRATION masne | MATRA - REMARKS
5 k2] 8 20 4 6 00 | e Wt 55 &
o} 3 290 4 1 N f It Z 4
2% = El Z wp w w, | 38 | crawsize
a|% w )| 2125} & |SHEARSTRENGTHKPa s o s
ELEYV DESCRIPTION >3 a <1}<Z = DISTRIBUTION
DEPTH 2|7 312323 < |0 UNCONFINED + FIELD VANE o
213 c12al 3 WATER CONTENT (% Y %)
e z|EC! @ |e QUCKTRIAXAL X LABVANE (%)
Continued From Previous Page w 4 80 120 1 200 20 40 80 k/m3 JGR SA 81 CL
SILT, some sand, some clay, trace 18] SS 47 o
gravel
Dense
Brown
Moist to Wet
187.8 188
21.0 SILT and SAND, trace clay, trace 9
gravel, clayey sitt layers T
\ée'y.o:’;“ 7| ss | 100 °
reyish Brown )
Moist to Wet : -100
(TiLY) 4
T 187
P o 1101 186 o 4+ 41 50 8
1T 075
g:1]
111 185
1845 e a
24.4 END OF BOREHOLE AT 24.4m. 050
BOREHOLE OPEN AND WATER
LEVEL AT 4.5m UPON COMPLETION
OF DRILLING.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
20
+3, %2, Numbers refer to 1595

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S 0510.GPJ  7/27/09

Ministry of - - -
Transportation . . Ministry of .

Sriaio .Transponation .
ha Y Ontario vy
RECORD OF BOREHOLE No CM28-1 1or2  METRIC RECORD OF BOREHOLE No CM28-1 20r2  METRIC
G.W.P.___ W.0.07-20016 LOCATION N4 869 682.7 E 359 283.6 Conc. 6 Road ORIGINATED BY LH GW.P. W.0.07-20016 LOCATION N4 8698827 E 359 283.6 Conc. 6 Road ORIGINATED BY iH
HWY 407 BOREHOLE TYPE _Solid Stem Augers COMPILED BY SLL HWY 407 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY SLL
DATUM _Geodetic DATE 2009.04.13 - 2009.04.13 CHECKED BY MEF DATUM Geodetic DATE 2009.04.13 - 2009.04.13 CHECKED BY MEF
DYNAMIC CONE PENETRATION e
SOIL PROFILE SAMPLES | o 3 [RESISTANCEPLOT = ranuR v | Remarks SOIL PROFILE SAMPLES | o u  |RYNAMIC CONE PENETRATION
= S mm vostre  VOUOL X A we,| 2 —2\ Pasng  ATURAL oo = REMARKS
8|« A EE] 2 0 & & & 1w CONTENT zg GRAIN SIZE b wl22] 8 20 4 60 80 100 wr e Wl 55 &
& 8|l w| 3|g5] & [|SHEAR STRENGTHKPa vP il "t 2 9le wlsi&l 2 e e I wp w w ] 38 | cransize
ELEV clo) & ol £ —— DISTRIBUTION Sl ¥ | 2192&8] & |SHEARSTRENGTHkPa 3
DESCRIPTION = r Li5z2 = ELEV a Q. z 0 | e DISTRIBUTION
DEPTH é g ‘> 30 ;‘ O UNCONFINED 4+ FIELD VANE ONT o ¥ ) DEBTH DESCRIPTION g § ot § > 5 E O UNCONFINED + FIELD VANE %
e zle o E . Q$CK TSF(()IAXI/:LO xm;BAa \;gg;g WA’;‘;ER c“:q ENSTO (%) , g2 5 % 3 E © QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) Y (%)
211.7 kN/m S JGR SA S1 Ct *
6.0 . DCEC Continued From Previous Page . 40 80 120 180 200 20 40 60 kNim3 |GR sA 81 CL
g SAND and GRAVEL, trace organics v y
3 v vl [+ 9.9 Sandy SILT, some clay, trace gravel g1
material v J
8 1 GS Very Dense 114
rown .
Moist Grey K
211.0 (F1LL) Moist -
0.7 (ML) p 201
Silty SAND, some clay, occasional C 101 ss | 100 o
cobbles and boulders 21 ss ° | 260
Dense to Very Dense oF .
Brown to Grey K AN
Moist ME I
(TiLL) e hE
A 210 14
13| ss ° 11 200
4} I3 ss | wou o 5 34 44 47
N i
ih : 150
44 4 | ss o 0 54 33 13 i
F 208 ¢ ‘o0
] . 199
Ny 9
,‘ ‘4 5 88 | 100/ ] .
208 9 198
11812 1 SS i 100/ hae 3]
1 . 0 125
of .
1 a1
1N 4
4 207 .
116 ] ss | 100 ° 4k 197
of 1
i} 9
1] 1964 iy o0 a
53] END OF BOREHOLE AT 15.3m. 050
Plezometer Installation consists of
205.9 206 19mm diameter schedule 40 PVC pipe
58 Siity CLAY, with sand, trace grave! with a 1.52m slotted screen.
Hard
Grey
{TILLY(CL) 7] 88 | 1000 o 4 52 28 16 WATER LEVEL READINGS:
25 Y DATE DEPTH (m) ELEV. {(m}
2009.04.13 24 209.3
205 2009.04.30 37 208.0
2008.07.21 27 209.0
A0 s | ss | 100 204 5
3%
A
%5
%7
Wi
’%/ @
Z g
% &
g 203 ~
-
% &
7 s
A 9 | ss | 100 o 3
7 g
7 g
7% =
é 202 E
201.8 7, &
E¥|
Continued Next Page

20
3 3. Numbers refer to 20
+%.x7: 155 3 .. 3. Numbers refer o
Sensitivity 10 (%) STRAIN AT FAILURE T Sansttivity ’5?05 (%) STRAIN AT FAILURE




ONTMT4S 0510.GPS  7/21/08

Ministry of
Transportation

Ontario THUN
RECORD OF BOREHOLE No CM28-2 10F2 METRIC
G.W.P,__W.0.07-20018 LOCATION N 4 869 708.4_E 359 390.0 Cong. 6 Road ORIGINATED BY _LH
HWY 407 BOREHOLE TYPE __Solid Stem Augers COMPILED BY SLL
DATUM _Geodelic 2009.04.09 - 2009.04.08 CHECKED BY MEF
SOIL PROFILE SAMPLES | o w  [DYNAMIC CONE PENETRATION
w Z pasnc  [JATURAL uowo = REMARKS
b % 5] Lt HOISTURE wr] ES &
I wlig b} 7] 20 40 80 80 100 CONTENT z 0
218l o | YlZE] 2 Ll we w we| ¢ | oransize
 ELEV DESCRIPTION & g a 2 28 g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH SI3| F | 5138 < |o unconrneD  + FIELDVANE %)
sl Z z|%C] @ |e quckTriaxiAL X LABVANE | WATER CONTENT (%)
211.3 w 40 80 120 160 200 20 40 80 GR SA 81 CL
&3 \ASPHALT, (75mm)
SAND, some gravel, trace rootiets GS
211
Compact
210.8 Brown
0.7 Moist }
{FILL)
Clayey SILT, trace to some sand, € 8s 15 [}
trace gravel, trace roatiets, topsoil 4
stained A 10
Very Stiff to Hard A
Brown Vi
%
8s 35 o
209.1
22 Siity SAND, some clay, trace gravel, ona
with silty sand seams ss | 1001 -
Dense to Very Dense 200 o
8rown to Grey
Moist to Wet
(TILL)
S8 | 48 208 0. 5 50 27 18
207
§8 80 o
AvA
206
ss | 40. 208 Y
204
§S | 100/ < 5 57 271 11
with silty clay pockets 206~
203
S81I00] o
100 202
201.4

ONTMT4S 0510.GPJ  7/21/09

Continued Next Page

Numbars refer to
Sensttivity

20
‘5*1%5 {%) STRAIN AT FAILURE

Ministry of
Transportation

Ontario

THURBER

GW.P___W.0.07-20016

RECORD OF BOREHOLE No CM28-2

LOCATION N 4869 708.4 E 359 380.0 Conc. 6 Road

20F2 METRIC

ORIGINATEDBY H

HWY 407 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY StL
DATUM _Geodetic DATE 2008.04.09 - 2009.04.09 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o u  IRESISTANCE PLOT MATURAL REMARKS
B, 2 - PLASTIC ]
= nl<2] & 20 40 60 80 R R 8
a1s wizgl z e ———— wp w wo| 3¢ | orawsie
ELEV Slal g 3|12g| 2 [SHEARSTRENGTHKPa DISTRIBUTION
DEPTH DESCRIPTION S13| £ | 35]|38| £ |0 UNCONFINED  + FIELDVANE . )
E1® zlege G |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page i w 40 80 120 160 20 40 60 GR SA Sl CL
8.9 SAND and SILT, trace gravel and 4
day 14;
Very Dense a%s 201
Grey . AN
Wet ' §
(TILL) 9. S8 ° 3 50 42 5
114
A
. 200
4
1
84k
T8y o
+id 109
B
q:
gk
. 108
a4
Y - S5 o
{71
197
196.4 A
14.9 Clayey SILT, some sand, trace gravel 7}
11
j96.0]  Hard . N

15.3 \G’°Y /
Ty

END OF BOREHOLE AT 15.3m.

BOREHOLE OPEN AND WATER

LEVEL AT 5.2m UPON COMPLETION

OF DRILLING.

BOREHOLE BACKFILLED WITH

BENTONITE HOLEPLUG AND

CUTTINGS TO 0.15m AND COLD

PATCH ASPHALT TO SURFACE.

+3.x3%

Numbers refer to
Sensitivity

20

’5‘,%5 (%) STRAIN AT FAILURE




ONTMY4S 0510.GPJ  8/5/09

ATAMis‘;yogt " =
ransportation
S L]
RECORD OF BOREHOLE No CM29d-1 10F2 METRIC
GW.P._ W.0.07-20016 LOCATION N 4 869 979.3 E 359 905.2 Enfield Road ORIGINATED BY _LH
HWY 407 BOREHOLE TYPE __Soiid Stem Augers COMPILED BY AN
DATUM _Geodstic DATE 2009.03.20 - 2003.03.20 CHECKED BY LT
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w  [DERAMIC CONE FE . N
ks R 0 40 e @ o e e el £ 3 a
(723 (%] CONTENT -4
olgl | 4 §§ Z YT T e—— wp w we| 54 | orawsize
ELEV DESCRIPTION el2] & | 2|29 2 [SHEARSTRENGTHkPa Frmree O DISTRIBUTION
DEPTH s|3| F S138| £ |0 UNCONFINED  + FIELDVANE M %)
E1e #]1EC1 @ le quicKTRIAXIAL X LABVANE | WATER CONTENT (%)
198.8 u 40 80 120 160 200 20 40 60 wm3 {GR SA sI cL
0.0 SAND, fine grained, trace grave! ]
Compact 3
Brown . ! AS
Moist to Wet seose
(FILL) S 198
:
2] ss | 2 °
P
197.2 o3
14 Sandy SILT, trace gravel, trace wood o3
fibers and organics S :E 197
Compact XX
Dark Greyish 255 I I B
196.5 Wet RS
211 \(FILL) Paint
Siity SAND, some clay, some gravel
Dense to Compact
Greyish Brown 4 58 3 196 2
Satursted
5 88 19 © 20 44 23 13
195
194.3 ]
43 Siity CLAY, trace to some sand, trace % 4
gravel /%
Firm to Very Stiff %% 194
Greyish Brown / ;
(cL) 2 6 88 14 g
)
27
7%
%7
%
'44 193
%
Z
%%
%
%% ‘
f¢/7 ss | 15 - 0 3 54 43
%7,
%%
// 192
?
ﬁ/
f//
%7
%7
%7
%% ;
%%
%Y
f? 191
7%
s | ss | 1 o
%%
%%
%
7
%%
%%
%
% 190
%%
.
%%
%%
‘%%
7
»24 9|ss| 23 °
E%j 189
/
Continued Next Page 20
+3. x 3. Numbers refer to 15¢_5

Sensitivity 10

(%) STRAIN AT FAILURE

ONTMT4S 0510.GPJ  8/14/09

Ministry of
Transportation

Ontario

e nan
RECORD OF BOREHOLE No CM29d-1 20F2 METRIC
G.W.P.___W.0,07-20016 LOCATION N 4 869 979.3 £ 359 905.2 Enfield Road ORIGINATED BY (H
HWY 407 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2009.03.20 - 2009.03.20 CHECKED BY LT
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & I (IR e ol & | rewars
<44 MOISTURE b L
= |22 é 20 40 60 80 100 ™  comewr M| 50 &
ols wizgl 2 gty wp w w| 58 | cransize
ELEV Sla| g 2]1828] & [SHEARSTRENGTHKPa o DISTRIBUTION
BEPTH DESCRIPTION S|13| £ | 5|33| £ |o UNCONFINED  + FIELDVANE . ¥ %)
£1Z Z1EC| @ e QUCKTRAXAL X LABVANE WATER CONTENT (%)
Continued From Previous Page v 40 80 120 160 200 20 40 60 kim3 JGR SA S CL
Sf:, :LAY. trace to some sand, trace "?4
1w82] ¥ . %27
Firm to Very Stiff (]
104 Brown
€L 188
SILT, some sand, some clay, with
sitty clay layers 0] 88 | 12 o]
Compact to Loose
Greyish Brown
Saturated
187
11} 88 4 q 0 11 68 21
186
185.3
133 Sandy SILT, trace gravel, occasional 47
cobble 114
Very Dense I 185
Greyish Brown R4
Saturated EE
iy g} 2] S8 100
184.0
184
14.6 Sity CLAY, sandy, trace gravel
Very Stiff
Greyish Brown
Ty
ss | 23 Fefl 2 29 33 36
183
182.8
15.8 END OF BOREHOLE AT 15.8m.
BOREHOLE BACKFILLED WITH
BENTONITE AND CUTTINGS TO
SURFACE.
¢
4+ 3 %3, Numbers refer to 2

Sensitivity 195 (o) STRAIN AT FAILURE




Ministry of
Trans!:)yoﬂa tion

Ontario

YL

G.W.P.__ W.0. 07-20016

RECORD OF BOREHOLE No CM29d-2

N 4869 965.2 E 359 898.5 Enfleld Road

10OF3 METRIC

ORIGINATEDBY H

Ministry of
Transportation

G.W.P.__W.0,07-20016

407

DATUM _Geodstic

RECORD OF BOREHOLE No CM29d-2

N 48699652 E 359 898.5 Enfield Road

20F3

BOREHOLE TYPE __ Solid Stem Augers & Wash Boring

2009.03.25 - 2009.03.27

METRIC

ORIGINATED BY _tH
COMPILEDBY __ N
CHECKED BY __ LT

ONTMT4S 0510.GPJ 8/17/09

ONTMT4S 0510.GPJ  8/14/09

HWY 407 BOREHQOLE TYPE _ Sofid Stem Augers & Wash Boring COMPILED BY SN
DATUM _Geodetic 2009.03.25 - 2009.03.27 CHECKED BY LT
GYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o y [ResistancEPLoT = — R .
’u;J » s PUASTIC L TURE vaoo | &
5 alg8| @ 20 40 60 80 100 ™ commr M 3O &
2lEl Wl B812E]| 5 e we w w | 55 | cransize
ELEV gyl ow 2 25| @ |SHEARSTRENGTHkPa [ — DISTRIBUTION
DESCRIPTION 1= 5z| &
DEPTH 313 = 513 8| % |0 UNCONFINED  + FIELDVANE %)
ElZ Z{EO| @ | QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
1983 u 40 80 120 160 200 20 40 60 GR SA SI CL
0.0 SAND, trace gravel S
Loose to Compact :: %
Dark Brown = Ss | 8 198 °
Moist to Wet s
(FILY S
XX
25
st ss | 18 o
Mixed with clayey siit tayers, trace :’.}:: %
organics S 197
:5?::
s
04
Il I‘
X ss | 12 o
2
Sorsies
Illl
196.0 PR
23 Siity SAND, some gravel, trace clay -] 196
Compact to Dense ss 20 °
Brown
Wet to Saturated
-t ss | 31 195 10 48 37 5
194.0 )
4.3 Silty CLAY, some sand, trace gravet ;/ 194
Stiff to Very Stff 4;
N %2
Greyish Brown %7
v 2%
.;4 ss | 24 o
%
%%
%
7%
%7 193
%%
%%
%4
7
%%
%%
«4 ;
7%
%%
9
%%
%% ss | 14 192 3
) %7
Sand seams, fissures filled with sand 4%
and gravel ,%f
%%
%%
%%
%%
7%
’/4 191
7
%
%4
%%
%% ss | 19 H—i 1 11 40 48
,4;
%%
%%
;2 180
7%
7z
7
%
%%
,%
Gravelly sand layers 22 189
Sit seams ,24 ss | 25 °
77
2%
%4
Continued Next Page Numbers refer to " g s
Sensitivity %~ (%) STRAIN AT FAILURE

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANGE PLOT — o | remarks
E g 5 MOISTURE "m = X &
5 wnl<d] & 20 40 60 80 100 CONTENT 30
91y wizEl 2 e w wo| 54 | crawsize
alel W J3i25| @ ISHEARSTRENGTHkPa
DESCRIPTION = & 2128 £ e Ot DISTRIBUTION
< 35| ¢ > 13 8| £ |O UNCONFINED  + FIELD VANE . y %)
£z Z|EC| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page o 40 80 120 160 200 4 60 kwm3 lGR sA s cL
Sitty CLAY, trace sand, trace grave! f 7
Stiff to Very Stitf f
Greyish Brown ONE 188
{Ct)
Sandy SILT, some clay, trace gravel
Compact to Dense
Greyish Brown §s | 15
Saturated
187
186
ss | 43 1 26 56 17
Sandy SILT, race gravel, occasional
cobble 185
Very Dense
Greyish Brown
Saturated
(THL)
ss | 70
184
Siity CLAY, sandy, trace gravel %%
Hard to Stiff "f?’
Greyish Brown ,ga‘
(TILLYCL) "/} %
A 183
; sS | 85
3 J
¥,
b
i
] 4
%%
7% 182
%7
42?
5%
’/2 Ss | 28 6 34 31 29
7
4,; 181
ﬂ//
aé;
77
.
;? 180
4;/'-‘ &
5?? ss | 27
%7
%7
’
‘3% 179
i
ré/
I:;;t
324

Continued Next Page

Numbers refer to
Sensitlvity

0
’535 (%) STRAIN AT FAILURE




ONTMT4S 0510.GPJ  8/14/09

Ministry of f
Transporation . -

Ontario
RECORD OF BOREHOLE No CM29d-2 JOF3 METRIC
G.W.P.__W.0.07-20016 LOCATION N 4 869 965.2 £ 359 898.5 Enfield Road ORIGINATED BY _tH
HWY 407 BOREHOLE TYPE _ Solid Stem Augers 8 Wash Boring COMPILED BY SN
DATUM _Geodetic DATE 2009.03.25 - 2009.03.27 CHECKED BY LT
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & 4 [RESISTANGE PLOT N R Ve
- : (Q o Lt MOISTURE i = g &
n &1 o 20 40 60 80 100 coTENT 50
el Wl %152 3 T e we w w | 5% | cransize
ELev gyl w 21923| 9 [SHEARSTRENGTHKPa O ISTRIBUTION
DESCRIPTION =12 s 1 E oIS
DEPTH S13 I >138&| £ |© unconFineo + FIELD VANE Y (%)
1z 2 |€C] © |e qUcKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page W 40 80 120 160 200 20 40 60 xwim3 fGR sA si cL
Sitty CLAY, sandy, trace gravel "3?‘ 6] ss 14 )
Stiff to Very Stitf 4;;
Greyish Brown ;‘2/ 178
(TILL)(CL) ‘49
%%
%
%%
%
aéé
%7 177
Ko
%%
{417 ] ss | 20 o
i97
%%
aﬁ /
4/./}
127
A
7 176
%%
A
2%
//é
175.4 2%
28 Silty CLAY, trace to some sand '24
Very Stiff to Stiff " f 18| ss 18 °
Grey é 5
427
427
7
"/g
2
%%
‘29‘ 174
with silty sand seams L/
I 19l ss | 1 d
i
173.3 )
25.0 ARTESIAN CONDITION
ENCOUNTERED AFTER EXTENDING
CASING TO 25.9m.
AFTER 45min, WATER IN CASING
AT 0.74m ABOVE GROUND
SURFACE.
ARTESIAN CONDITION SEALED
AND BOREHOLE BACKFILLED TO
SURFAGE WITH BENTONITE USING
REVERSE AUGER ROTATION.
K
+3 . x3. Numbers refer to

20
Sensitivity ‘5“%5 (%) STRAIN AT FAILURE



ONTMT4S 0510.GPJ  3/5/09

Ministry of g
Transportation . l
Ontario Tre
RECORD OF BOREHOLE No CCM-03 10F 2 METRIC
G.W.P.  W.0.07-20016 LOCATION N 4 871442.0 E 356 038.8 ORIGINATED BY _LH
HWY 407 BOREHOLE TYPE _ Salid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2008.12.18 - 2008.12.18 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ " JRESISTANCE PLOT NATURAL REMARKS
&1 » I PLASTIC Lo - ;
e wl|x2! 8 20 40 60 8 100 "™ come M 5O &
Sig wizsg| z L1 1 wp w we| 28 | cramsize
ELEV dia) ¥ 2128] @ |SHEARSTRENGTH kPa A G DISTRIBUTION
DESCRIPTION =13 <52z E
DEPTH |3 = > 18 8&] £ |©o UNCONFINED + FIELD VANE y (%)
El® z Ol @ e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
2371 w 40 80 120 160 200 20 40 60 kNm3 JGR SA SI CL
. . — — 9
0.0 JOPSSO((L. mixed with clay g E 237
ery Soft [~
Brown = 1 SS 2 o
236.5 —
0.6 Silty CLAY, sandy, trace gravel, £
occasional sandy silt inclusions, ‘7’? °
occasional cobbles or boulders :%é 5 ss 24
Very Stiff to Hard ‘25' 7 236
Brown E%% °
(THLYCL) /e
A
4
4?"2
A3 3 | ss | as a4 7 3% 31 23
44%
‘4%
"g 235
Z
72
A ¥4 4 | S8 | 100
Aﬁ/ o
n‘//
e
r‘%é
'
54
234
éﬁ 51 88 {100/ oy
f,/a 0078 Y 5 29 30 36
9%
%Y
7
4
233.0 Z
41| SAND and SILT, some clay, trace i 233
gravel, occasionat silty sand inclusions T
Very dense ANE
Greyish Brown . 0,
Damp 6 SS 100/
(TILL) 4 6066 °
iXh
T 232
B
4
15
. 1
41 7 | ss | tou 2
] :' P U125 °
Bk
q:}
41 230
B4
44 755 | ow o 6 46 30 18
114 0.150
‘? ; 229
R0
C.‘ o
T IeT8sTI00 228 ]
1 0.100
Rl
4
Continued Next Page 3 5 N 20
+ % ¥, umbers refer to ‘(5¢5 .
: 07 (%) STRAIN AT FAILURE

Sensitivity

ONTMT4S 0510.GPJ  3/5/09

Ministry of
Transportation

Ontaric e
RECORD OF BOREHOLE No CCM-03 20F2 METRIC
GW.P.__W.0.07-20016 LOCATION N 4 871442.0 E 356 038.8 ORIGINATED BY _LH
HWY 407 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2008.12.18 - 2008.12.18 CHECKED BY MEF
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w  |RESISTANCE PLOT . - REMARKS
Haol g PSS woisTuRe el I &
I nl<gl & 20 40 60 80 100 ConENT 0
Sig glzE| z . L L 1 1 we w wi| 58 | oramsize
[ ] w 3125 Q |SHEAR STRENGTH kPa
ELEY DESCRIPTION = & 21z8| £ Ot DISTRIBUTION
DEPTH 3 ER S >1838| < |0 UNCONFINED  + FIELDVANE y (%)
1= F1EO] & |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page | « 40 B0 120 160 200 20 40 60 km3 |GR sAa s1ocL
SAND and SILT, some clay, lrace b : 227
gravel, occasional silty sand layers '_'4
Very dense : 0
Greyish Brown T -
Damp ge SS 1100/ | [
(TILL) 11 0.100 | "
] 226
94
114
84k
i : 225
224.8 AT Ss1i0 o
12.3 END OF BOREHOLE AT 12.3m. 0.100
Piezometer installation consists of
25mm diameter schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
2009.02.10 3.4 233.7
3 3 Numbers refer to ®
AR BB o) STRAIN AT FAILURE

Sensitivity






