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PART A

FOUNDATION INVESTIGATION REPORT

HIGH FILLS AND DEEP CUTS

HIGHWAY 401/HOLT ROAD INTERCHANGE — SITE 21-159
CLARINGTON, ONTARIO

G.W.P. 2101-08-00
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1.0 INTRODUCTION

Golder Associates Ltd. (Golder) has been retained by URS Canada Inc. (URS) on behalf of the Ministry of
Transportation, Ontario (MTO) to provide foundation engineering services for the Highway 401/Holt Road
Interchange reconfiguration in the Town of Clarington, Regional Municipality of Durham, Ontario.

This report addresses the results of the subsurface investigation carried out for the high fills and deep cuts
required for the construction of new interchange ramps and realigned Holt Road and South Service Road.

The Terms of Reference and scope of work for the foundation engineering services are outlined in MTO'’s
Request for Proposal (RFP) for Assignment No. 2008-E-0059 dated March 2009 and associated clarifications,
and in Section 6.8 of the Technical Proposal for this assignment. Golder's Scope of Work for this assignment
was developed based on the proposed ramp and service road profiles provided by URS at the preliminary
design stage of this assignment and is summarised in Golder's Scope Change Letters dated January 24, August
7, and August 23, 2013.

2.0 SITE DESCRIPTION

The existing Highway 401/Holt Road Underpass Interchange is located near the entrance to the Darlington
Nuclear Power Plant, approximately 10 km east of Oshawa, Ontario.

Based on the drawings of the proposed new Highway 401/Holt Road Interchange provided by URS
(Drawing No. 2013-10-24-Hwy401-HoltRd_profile and 2013-10-24-Hwy401-HoltRd_plan), the existing Holt Road
will be realigned and a new bridge structure will be constructed about 30 m to the east of the existing bridge with
associated interchange ramps, as shown on Drawing 1. Further, it is understood that the South Service Road
will be realigned to the south as part of the interchange reconfiguration, to accommodate the future Highway 407
East Durham Link that connects to Highway 401 immediately to the west of the site.

In general, the terrain in the area of the proposed new interchange is relatively flat to gently rolling, with the
natural ground surface within the limits of the project ranging between about Elevation 111 m and 116 m, with
the exception of the existing soil disposal mound on OPG property between Park Road and Solina Road which is
up to about Elevation 132 m, and an existing fill mound east of Park Road on the south side of the existing South
Service Road which is up to about Elevation 131 m.

The Highway 401 grade in the vicinity of the existing and the new Holt Road Interchange is at about Elevation
112 m. The existing Holt Road Underpass approach embankments have been constructed of earth fill, up to
about 6.5 m high, with the Holt Road surface at about Elevation 118.5 m. The existing approach embankment
side slopes are inclined at approximately 2 horizontal to 1 vertical (2H:1V). The current interchange
configuration permits access only to Holt Road from the eastbound Highway 401 and to Highway 401 westbound
from Holt Road.

The high fill and deep cut areas are located along the proposed interchange ramps and along the proposed
realigned Holt Road and South Service Road. The approximate locations, extent and depths/height of these
high fill and deep cut sections are summarized below and shown on Drawing 1.
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Horizontal Average
High Fill/ Approximate Location Distance Fill/Cut
Deep Cut Area PP Depth
(m)
(m)
1 - High Fill Holt Road STA 10+050 to 10+170 120 45t09
2 - High Fill E-N/S Ramp —STA 9+850 to 9+970 120 2to 4.5
3 - High Fill E-N/S Ramp —STA 10+200 to 10+500 300 3t04.5
4 - High Fill N/S-E Ramp —STA 9+610 to 9+740 130 45t06.8
5 - High Fill N/S-W Ramp —STA 9+670 to 9+740 70 3to4
6 - High Fill W-N/S Ramp —STA 11+550 to 11+580 30 45t05.5
South Service Road STA 13+160 to
7 - Deep Cut 134265 105 6t09
South Service Road (Soil Disposal
8 - Deep Cut Mound) STA 11+850 to 12+500 650 1210 17

The ramp and service road alignments and profiles have been revised since the preliminary design stage and
some areas are no longer considered to be “high fills” based on MTO Foundations criteria, however the results
of the subsurface investigation in these areas are also included in this report.

3.0 INVESTIGATION PROCEDURES
3.1  Previous Investigations

During a previous investigation carried out by Ecoplans Ltd. (Ecoplans) in 2010, a total of 15 boreholes and/or
monitoring wells were advanced/installed in the vicinity of the proposed South Service Road deep cut Area 8.
The subsurface information obtained during the current borehole investigation presented in Appendices A to H
as noted in Section 3.2 has been supplemented with the borehole and monitoring well records from the previous
investigation which are included in Appendix J.

3.2  Current Investigation

The field work for this investigation was carried out by Golder during the period between May 27 and August 22,
2013, and consisted of drilling and sampling forty one (41) boreholes (Boreholes 13-1 to 13-21, 13-23 to 13-41
and 13-50) to depths ranging from 4.6 m to 18.7 m below existing ground surface. The approximate borehole
locations are summarized below and shown on Drawings Al to H1, in Appendices A to H respectively. The
results of chemical analyses on composite soil samples are presented in Appendix I.

The boreholes were drilled by conventional track and truck mounted drill rigs supplied and operated by KC
Drilling Ltd. of Innisfil, Ontario and Strong Soil Search Inc. of Claremont, Ontario. The boreholes were advanced
through the overburden using 108 mm, 120 mm and 150 mm solid stem augers. In general, samples of the
overburden soils were obtained at intervals of depth ranging from 0.75 m to 1.5 m using a 50 mm outer diameter
(O.D.) split-spoon sampler operated by automatic hammers on the drill rigs, performed in accordance with
Standard Penetration Testing (SPT) procedures, as specified in ASTM Method D1586.

The groundwater conditions were observed in the open boreholes during and immediately following the drilling
operations and are described on the Record of Borehole sheets in the corresponding appendices. It should be
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noted that groundwater elevations as encountered in the boreholes may not be representative of static
groundwater levels since the groundwater levels in the boreholes may not have stabilized on completion of
drilling. Furthermore, groundwater elevations will vary depending on seasonal fluctuations in precipitation and
on local soil permeability. All boreholes were abandoned by backfilling to the surface with bentonite upon
completion in accordance with Ontario Regulation 903 (as amended).

The soil cuttings from the borehole drilled on OPG property were collected and contained in steel drums which
were temporarily stored on-site while analytical testing was completed to categorize the soil for disposal.
Following the receipt of the analytical results (included in Appendix 1) the soil drums were removed from site by
Detox Environmental Services Inc.

The boreholes were advanced to depths up to 18.7 m below existing ground surface, generally penetrating
below ground surface to a depth equivalent to the proposed height of the embankment fill or to fifty percent of
the depth of a cut below the base of the proposed cut and a minimum of 3 m into competent material.

The proposed centreline of each roadway and ramp alignment was staked at 50 m intervals in the field by URS
prior to drilling. The as-drilled borehole locations, in stations and offsets, were measured in reference to the
centreline alignment and were subsequently converted into MTM NAD 83 coordinates using the base drawing
provided by URS in AutoCAD format. Borehole elevations were surveyed by a member of our technical staff in
reference to the surveyed ground surface elevations at the centreline median. For locations where the centreline
elevations were not surveyed in close proximity to the as-drilled boreholes, ground surface elevations at the
centreline were obtained from the contour plan provided by URS (ACAD-X-base.dwg, received January 2009)
and confirmed for elevations relative to the boreholes surveyed to the staked locations. The borehole locations
shown on Drawings Al to H1 are positioned relative to MTM NAD 83 northing and easting coordinates and the
ground surface elevations are referenced to Geodetic datum.

Summary of Borehole Locations and Elevations

Ground
High Fill/Deep Cut Area Borehole MTM NADS83 MTM NADS83 Surface Borehole Reference
Number and Location Number Northing (m) Easting (m) Elevation Depth (m)
(m)
BH 13-1 4860691.2 367324.1 111.0 9.2
BH 13-2 4860647.0 367303.2 116.3 7.7
High Fill BH 13-3 4860654.6 367347.6 110.9 7.7
Area 1 - Holt Road STA BH 13-4 4860579.7 367324.9 113.5 4.7 | Appendix A
10+050 to 10+170
BH 13-15 4860637.2 367352.9 111.1 7.7
BH 13-23 4860626.5 367292.1 113.2 6.2
BH 13-50 4860895.0 367316.0 111.0 9.2
High Fill BH 13-12 4860902.8 367970.2 95.1 6.2
Area 2 - E-N/S Ramp — BH 13-13 4860887.0 367915.3 98.0 6.3 | Appendix B
STA 9+850 to 9+970
BH 13-14 4860876.8 367861.3 98.5 6.3
High Fill BH 13-5 4860837.2 367583.1 102.7 4.7
Area 3 - E-N/S Ramp — BH 13-6 4860859.5 367541.4 102.9 6.2 | Appendix C
STA 10+200 to 10+500
BH 13-7 4860886.7 367489.8 104.0 7.8
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Ground
High Fill/Deep Cut Area Borehole MTM NADS83 MTM NADS83 Surface Borehole Reference
Number and Location Number Northing (m) Easting (m) Elevation Depth (m)
(m)
BH 13-8 4860903.2 367447.8 105.6 7.8
BH 13-9 4860920.2 367399.7 107.2 4.6
BH 13-10 4860950.2 367357.9 108.4 6.2
BH 13-11 4860938.7 367308.4 109.7 4.7
BH 13-15 4860637.2 367352.9 111.1 7.7
High Fill BH 13-16
Area 4 - NIS-E Ramp — 4860658.9 367387.0 110.1 7.7 Appendix D
STA 9+610 to 9+740 BH 13-17 4860692.5 367411.1 110.0 6.2
BH 13-18 4860727.4 367436.9 108.7 4.6
High Fill BH 13-19 4860918.3 367294.0 110.0 4.6
Area 5 - N/S-W Ramp — BH 13-20 )
STA 9+670 to 9+740 4860925.5 367329.7 109.1 6.2 | Appendix E
BH 13-21 4860898.2 367353.9 108.7 4.7
High Fill BH 13-2 4860647.0 367303.2 116.3 7.7
Area 6 - W-N/S Ramp — Appendix F
STA 11+550 to 11+580 BH 13-23 4860626.5 367292.1 113.2 6.2
Deep Cut BH 13-39 4860503.8 367085.2 131.0 7.9
Area 7 - South Service BH 13-40 .
Road STA 13+160 to 4860481.2 367127.2 131.0 12.3 | Appendix G
13+265 BH 13-41 4860463.4 367175.4 126.4 8.0
BH 13-24 4860345.0 365782.0 112.5 9.4
BH 13-25 4860299.2 365845.5 123.2 18.7
BH 13-26 4860322.0 365891.5 123.5 17.1
BH 13-27 4860307.0 365920.0 126.6 17.2
BH 13-28 4860335.0 365939.0 123.8 17.1
BH 13-29 4860399.0 365975.0 113.1 7.6
Deep Cut BH 13-30 4860327.0 366044.0 129.4 17.2
Area 8 - South Service : : : :
Road (Soil disposal BH 13-31 4860387.0 366081.0 118.9 9.6 | Appendix H
mound) STA 11+850 to BH 13-32
124500 4860336.0 366145.0 130.5 9.2
BH 13-33 4860348.0 366194.0 129.4 17.1
BH 13-34 4860350.0 366245.0 131.8 17.1
BH 13-35 4860464.0 366268.0 117.9 6.4
BH 13-36 4860427.0 366329.0 120.9 6.6
BH 13-37 4860429.0 366380.0 119.0 5.8
BH 13-38 4860467.0 366422.0 119.8 55

Prepared by: MWK, Checked by KJB

The field work was observed by members of our engineering and technical staff who located the boreholes,
arranged for the clearance of underground services, observed the drilling, sampling and in situ testing
operations, logged the boreholes, and examined and cared for the soil samples. The samples were identified in
the field, placed in appropriate containers, labelled and transported to our Mississauga geotechnical laboratory
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where the samples underwent further detailed visual examination and laboratory testing. All of the laboratory
tests were carried out to MTO and/or ASTM Standards, as appropriate. Classification testing (water content,
Atterberg limits and grain size distribution) was carried out on selected samples. The results of the laboratory
classification testing are included in the associated appendices and are summarized on the Record of Borehole
sheets.

4.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS
4.1 Regional Geology

This section of Highway 401 is located within the Iroquois Plain physiographic region, as delineated in The
Physiography of Southern Ontario (Chapman and Putnam, 1984)' and Urban Geology of Canadian Cities
(Karrow and White, 1998)°>. The Iroquois Plain, extending around the western shores of Lake Ontario, is
comprised of the flat to undulating lakebed and beaches of the former glacial Lake Iroquois, which occupied this
area during the last glacial recession.

The surficial soils in this area of the Iroquois Plain are typically comprised of glaciolacustrine clays, silts and
sands to gravelly sands, which are underlain by an extensive till deposit that is mapped in this area as the
Bowmanville Till. Within the area approximately bounded by Holt Road and Morgan’s Road, the surficial
glaciolacustrine deposits are absent or of limited thickness and the Bowmanville Till unit is frequently present
immediately below the ground surface. Between these limits, an extensive surficial deposit of clayey silt to silty
clay is present over the Bowmanville Till (Karrow and White, 1998). More recent alluvial deposits of gravel,
sand, silt and/or clay are present in the valleys associated with Bowmanville Creek, Soper Creek, Wilmot Creek
and Graham Creek.

The overburden soils are underlain by limestone bedrock of the Lindsay Formation, Simcoe Group (Geological
Survey of Canada, 1991).°

4.2 Subsurface Conditions

Reference is made to Appendices A to H which include the Borehole Location and Soil Strata Drawings, the
Record of Boreholes and the laboratory test results for High Fill/Deep Cut Areas 1 to 8, respectively. An overall
description of the stratigraphy at each site is given in the following sections. However, the factual data
presented in the Record of Borehole Sheets governs any interpretation of the site conditions.

The stratigraphic boundaries shown on the Record of Boreholes and on the interpreted stratigraphic sections
(Drawings Al, B1, C1, D1, E1, F1, G1, H1 and H2) are inferred from non-continuous sampling and therefore
represent transitions between soil types rather than exact planes of geological change. The subsoil conditions will
vary between and beyond the borehole locations.

4.3  High Fill Area 1 — Holt Road STA 10+050 to STA 10+170

The plan and profile along the centreline of the new Holt Road alignment showing the borehole locations and
interpreted stratigraphy between about STA 10+050 and STA 10+170 are shown on Drawing Al in Appendix A.

* Chapman, L.J., and Putnam, D.F., 1984. The Physiography of Southern Ontario, 3rd Edition. Ontario Geological Survey, Special Volume 2. Ontario Ministry of Natural Resources.
2 Karrow, P. F., and White, O. L., 1998. Urban Geology of Canadian Cities. Geological Association of Canada Special Paper No. 42. St. John's, Nfld.

3 Ontario Geological Society, 1991. Geology of Ontario. Special Volume 4, Part 1. Eds. P.C. Thurston, H.R. Williams, R.H. Sutcliffe and G.M. Stott. Ministry of Northern Development and
Mines, Ontario.
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The proposed roadway embankment will be up to about 9 m high relative to existing grade. A total of seven (7)
boreholes (Boreholes 13-1 to 13-4, 13-15, 13-23 and 13-50) were completed to investigate the subsurface
conditions within this High Fill Area. The topography of this section of proposed roadway is generally flat and
low-lying, encompassing a wet grassy area.

In general, the subsurface soils along the new Holt Road alignment in this area consist of a surficial layer of
topsaoil, in places underlain by clayey silt fill, underlain by a till deposit comprised of clayey silt with sand. At
Borehole 13-2, which was drilled through the existing Holt Road embankment, encountered asphalt at ground
surface underlain by cohesive and non-cohesive fill which was underlain by the till deposit.

4.3.1 Asphalt

An approximately 150 mm thick layer of asphalt was encountered at ground surface in Borehole 13-2 which was
drilled through the existing Holt Road embankment.

4.3.2 Topsoil

A 0.3 m to 0.5 m thick surficial layer of topsoil was encountered at the ground surface in Boreholes 13-1, 13-3,
13-4, 13-15, 13-23 and 13-50.

4.3.3 Sand Fill

A fill deposit consisting of brown sand, some gravel, trace silt was encountered below the asphalt in Borehole
13-2. The surface of this deposit was encountered at a depth of about 0.2 m below ground surface (Elevation
116.1 m) and its thickness is about 0.6 m.

The natural water content measured on one sample of this deposit is about 3 per cent.

43.4  Clayey Silt Fill

A fill deposit consisting of brown sandy clayey silt, to clayey silt, trace to some sand, trace to some gravel,
containing trace organics was encountered below the granular fill in Borehole 13-2, and beneath the topsoil in
Boreholes 13-1, 13-3, 13-15 and 13-50. The surface of this deposit was encountered at depths between about
0.3 m and 0.8 m below ground surface (Elevation 110.6 m to 115.5 m) and its thickness ranges from about 0.4 m
to 4.8 m.

Standard Penetration Test SPT ‘N’-values recorded within the cohesive fill range between 16 blows and 106
blows per 0.3 m of penetration suggesting that the clayey silt fill has a very stiff to hard consistency.

The natural water content measured on samples of this fill deposit range from about 13 per cent to 22 per cent.
Grain size distribution test results of three samples from this deposit are shown on Figure Al in Appendix A.

Atterberg limits tests were carried out on two specimens of the clayey silt fill deposit and measured liquid limits of
20 per cent and 27 per cent, plastic limits of 13 per cent and 14 per cent and plasticity indices of 7 per cent and
14 per cent. The results of the Atterberg limits tests are shown on the plasticity chart on Figure A2 in Appendix
A and indicate that the material is a clayey silt of low plasticity.

435  Clayey Silt Till

A till deposit consisting of brown to grey clayey silt with sand, trace to some gravel, was encountered below the
topsoil or fill deposits (where present) in all of the boreholes advanced within this high fill section. The clayey silt
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till deposit contains cobbles and boulders at various depths as inferred from grinding of the augers during drilling
operations. The surface of this deposit was encountered between about 0.4 m and 5.6 m below ground surface
(Elevation 109.7 m to 113.1 m) and it was not fully penetrated in any of the boreholes to depths of up to 9.2 m
below ground surface (Elevation 101.8 m).

SPT ‘N’-values recorded within this till deposit range between 21 blows per 0.3 m of penetration and 100 blows
per 0.03 m of penetration, but are generally greater than 100 blows per 0.3 m of penetration, suggesting that the
clayey silt till has a very stiff to hard, but generally hard consistency.

The natural water content measured on samples of this till deposit ranges from about 5 per cent to 14 per cent.
Grain size distribution test results of fourteen samples from this deposit are shown on Figure A3 in Appendix A.

Atterberg limits tests were carried out on six specimens of the clayey silt till deposit and measured liquid limits
ranging from 13 per cent to 28 per cent, plastic limits ranging from 10 per cent to 14 per cent, and plasticity
indices ranging from 2 per cent to 14 per cent. The results of the Atterberg limits tests are shown on the
plasticity chart on Figure A4 in Appendix A and indicate that the material is a clayey silt of low plasticity with
zones that may be classified as silt of slight plasticity.

4.3.6 Groundwater Conditions

In general, the samples taken in the boreholes were moist. Water levels observed in the boreholes during or
upon completion of drilling range from about Elevation 105.5 m to Elevation 112.6 m, measured at depths
between about 0.9 m to 7.3 m below ground surface.

It should be noted that the water levels measured during or on completion of the drilling operations have not
stabilized and do not accurately reflect the groundwater table elevation at this site. Further, the water level at the
site is expected to fluctuate seasonally in response to changes in precipitation and snow melt, and is expected to
be higher during the spring season and periods of precipitation.

4.4  High Fill Area 2 — E-N/S Ramp — STA 9+850 to STA 9+970

The plan and profile along the centreline of the new E-N/S Ramp alignment showing the borehole locations and
interpreted stratigraphy between about STA 9+850 and STA 9+970 are shown on Drawing B1 in Appendix B.
The proposed ramp embankment will be up to about 4.5 m high relative to existing grade. A total of three (3)
boreholes (Boreholes 13-12 to 13-14) were completed to investigate the subsurface conditions within this
potential high fill area. The topography of this section of proposed ramp is flat and low-lying, encompassing a
farm field and wooded area.

In general, the subsurface soils along the new E-N/S ramp alignment in this area consist of a surficial layer of
topsoil underlain by deposits of cohesive and non-cohesive fill which are in turn underlain by a sand and silt till
deposit.

4.4.1 Topsoil

A 0.4 m thick surficial layer of topsoil was encountered at the ground surface in all of the boreholes advanced
within this high fill embankment section.

SPT ‘N’-values measured within the topsoil deposit range between 13 blows and 16 blows per 0.3 m of
penetration, suggesting a firm to stiff consistency.
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4.42  Sandy Silt Fill

A fill deposit consisting of brown sandy silt, some gravel, trace clay trace organics was encountered below the
topsoil in Borehole 13-13. The top of this deposit was encountered at about Elevation 97.6 m and its thickness
is about 0.3 m.

4.4.3 Clayey Silt Fill

A fill deposit consisting of brown clayey silt with sand to some sand, trace gravel trace organics, was
encountered below the granular fill in Borehole 13-13, and below the topsoil in Boreholes 13-12 and 13-14. The
top of this deposit varies between about Elevation 98.1 m and 94.7 m and its thickness ranges from about 0.6 m
to 1.0 m.

SPT ‘N’-values recorded within the cohesive fill are 13 blows and 19 blows per 0.3 m of penetration suggesting
that the clayey silt fill has a stiff to very stiff consistency.

The natural water content measured on two samples of this fill deposit is about 14 per cent and 18 per cent.
Grain size distribution test results of two samples of this deposit are shown on Figure B1 in Appendix B.

Atterberg limits tests were carried out on two specimens of the cohesive fill deposit and measured liquid limits of
about 24 per cent and 29 per cent, plastic limits of about 15 per cent and plasticity indices of about 10 per cent
and 14 per cent. The results of the Atterberg limits tests are shown on the plasticity chart on Figure B2 in
Appendix B and indicate that the material is classified clayey silt of low plasticity.

4.4.4 Silt and Sand Till

A till deposit consisting of silt and sand, trace to some gravel, trace to some clay, was encountered below the
cohesive fill deposit in all of the boreholes advanced within this high fill section. The presence of cobbles and
boulders within the fill deposit is inferred from grinding of the augers as the boreholes were advanced. The top
of this deposit varies between about Elevation 97.5 m and 93.7 m and it was not fully penetrated in any of the
boreholes to depths of up to 6.3 m below ground surface (Elevation 88.9 m).

SPT ‘N’-values recorded within this till deposit range between 53 blows per 0.3 m of penetration and 63 blows
per 0.05 m of penetration, but are generally greater than 100 blows per 0.3 m of penetration indicating that the
silt and sand till has a very dense relative density.

The natural water content measured on samples of this till deposit ranges from about 5 per cent to 8 per cent.
Grain size distribution test results of six samples from this deposit are shown on Figure B3 in Appendix B.

Atterberg limits tests were carried out on three specimens of the sand and silt till deposit and measured liquid
limits ranging from about 12 per cent to 13 per cent, plastic limits of about 10 per cent, and plasticity indices
ranging from about 2 per cent to 4 per cent. The results of the Atterberg limits tests are shown on the plasticity
chart on Figure B4 in Appendix B and indicate that the fines material is a silt of slight plasticity.

445 Groundwater Conditions

In general, the samples taken in the boreholes were moist. Water levels observed in the boreholes during or
upon completion of drilling range from about Elevation 94.6 m to 92.1 m, measured at depths between about
3.0 m to 5.9 m below ground surface.
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It should be noted that the water levels measured during or on completion of the drilling operations have not
stabilized and do not accurately reflect the groundwater table elevation at this site. Further, the water level at the
site is expected to fluctuate seasonally in response to changes in precipitation and snow melt, and is expected to
be higher during the spring season and periods of precipitation.

4.5 High Fill Area 3 —E-N/S Ramp — STA 10+200 to STA 10+500

The plan and profile along the centreline of the new Highway 401/Holt Road E-N/S Ramp alignment showing the
borehole locations and interpreted stratigraphy between about STA 10+200 and STA 10+500 are shown on
Drawing C1 in Appendix C. The proposed ramp embankment will be up to about 4.5 m high relative to existing
grade. A total of seven (7) boreholes (Boreholes 13-5 to 13-11) were completed to investigate the subsurface
conditions within this high fill area. The topography of this section of proposed roadway is generally flat and
low-lying, encompassing a farm field.

In general, the subsurface soils along the new E-N/S ramp alignment in this area consist of a surficial layer of
topsoil underlain by a deposit of clayey silt to silty sand which is underlain by till deposits consisting of silt and
sand and clayey silt with sand.

45.1 Topsoil

A 0.2 m to 0.7 m thick deposit of topsoil was encountered at the ground surface in all of the boreholes advanced
within this high fill area.

SPT ‘N’-values measured within the topsoil deposit range between 2 blows and 23 blows per 0.3 m of
penetration suggesting a soft to very stiff consistency.

4.5.2 Clayey Silt Fill

A fill deposit consisting of brown clayey silt with sand, some gravel containing rootlets and trace organics, was
encountered below the topsoil in Borehole 13-5, located adjacent to the existing Highway 401 Westbound lanes
embankment. The surface of this deposit was encountered at about 0.4 m below ground surface (Elevation
102.4 m) and its thickness is about 0.8 m.

One SPT ‘N’-value recorded within this cohesive fill deposit is 32 blows per 0.3 m of penetration suggesting a
hard consistency.

The natural water content measured on one sample of this fill deposit is about 17 per cent.
The result of a grain size distribution test of one sample from this deposit is shown on Figure C1 in Appendix C.

An Atterberg limits test was carried out on one specimen of the clayey silt fill deposit and measured a liquid limit
of 22 per cent, a plastic limit of 12 per cent, and a plasticity index of 10 per cent. The result of the Atterberg
limits test is shown on the plasticity chart on Figure C2 in Appendix C and indicates that the material is a clayey
silt of low plasticity.

4.5.3 Clayey Silt

A cohesive soil deposit consisting of brown clayey silt, some sand, trace to some gravel, trace organics (i.e.
rootlets), was encountered below the topsoil in Boreholes 13-6 to 13-8. The presence of cobbles and boulders
within this deposit is inferred from grinding of augers as the boreholes were advanced. The surface of this
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deposit was encountered between about 0.5 m and 0.7 m below ground surface (Elevation 105.1 m to 102.2 m)
and its thickness ranges from about 0.6 m to 0.9 m.

SPT ‘N’-values recorded within this deposit range between 8 blows and 24 blows per 0.3 m of penetration
suggesting that the clayey silt deposit has a stiff to very stiff consistency.

The natural water content measured on samples of this deposit ranges from about 24 per cent to 27 per cent.
The grain size distribution test results of three samples from this deposit are shown on Figure C3 in Appendix C.

Atterberg limits tests were carried out on three specimens of the clayey silt deposit and measured liquid limits
ranging from about 30 per cent to 32 per cent, plastic limits ranging from about 12 per cent to 14 per cent, and
the plasticity indices ranging from about 17 per cent to 18 per cent. The results of the Atterberg limits tests are
shown on the plasticity chart on Figure C4 in Appendix C and indicate that the material is a clayey silt of low
plasticity.

454 Silty Sand, Silt and Sand to Sand and Gravel

A granular deposit consisting of silt and sand to sand and gravel, trace to some clay, was encountered below the
clayey silt deposit in Borehole 13-7 and a silty sand deposit was encountered below the topsoil in Borehole
13-10. The presence of cobbles and boulders within this deposit is inferred from grinding of augers as the
boreholes were advanced. The surface of these granular deposits was encountered at depths of about 0.2 m
and 1.1 m below ground surface (Elevation 108.3 m and 102.9 m, respectively) and the thickness of the deposits
is about 0.5 m and 3.2 m in Boreholes 13-10 and 13-7, respectively.

SPT ‘N’-values recorded within these granular deposits range between 31 blows per 0.3 m of penetration and
100 blows or greater per 0.03 m of penetration in the silt and sand to sand and gravel deposit and 31 blows per
0.3 m of penetration in the silty sand deposit, indicating a dense to very dense relative density.

The natural water content measured on samples of the silty sand to sand and gravel deposit range from about 1
per cent to 7 per cent.

The grain size distribution test result of one sample of the silt and sand deposit from Borehole 13-7 is shown on
Figure C5 in Appendix C.

455 Silt and Sand to Sand Till

A till deposit consisting of silt and sand to sand, trace to some gravel, trace to some clay, containing cobbles and
boulders, was encountered below the cohesive fill deposit in Borehole 13-5, below the clayey silt deposit in
Boreholes 13-6 and 13-8 and below the silty sand deposit in Borehole 13-10. The presence of cobbles and
boulders within this deposit is inferred from grinding of augers as the boreholes were advanced. The surface of
this deposit was encountered between about 0.7 m and 1.4 m below ground surface (Elevations 107.7 m to
101.5 m) and its thickness was between 3.0 m and 4.8 m in Boreholes 13-10 and 13-8, respectively, where it
was fully penetrated, and is 3.5 m and 4.8 m thick in Boreholes 13-5 and 13-6 where it was not fully penetrated.

SPT ‘N’-values recorded within this till deposit range between 57 blows per 0.3 m of penetration and 100 blows
per 0.08 m of penetration, but are generally greater than 100 blows per 0.3 m of penetration, indicating that the
silt and sand to sand till deposit has a very dense relative density.

The natural water content measured on samples of this till deposit range from about 4 per cent to 14 per cent.
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Grain size distribution test results of five samples from this deposit are shown on Figure C6 in Appendix C.

Atterberg limits tests were carried out on three specimens of the silt and sand till deposit and measured liquid
limits ranging from about 12 per cent to 14 per cent, plastic limits ranging from about 10 per cent to 11 per cent,
and plasticity indices ranging from about 2 per cent to 3 per cent. The results of the Atterberg limits tests are
shown on the plasticity chart on Figure C7 in Appendix C and indicate that the fines portion of this deposit
consist of a silt of slight plasticity.

456  Clayey Silt Till

A till deposit consisting of brown to grey clayey silt with sand to trace sand, trace to some gravel, was
encountered below the sand and gravel in Borehole 13-7, below the topsoil in Boreholes 13-9 and 13-11 and
below the silt and sand to sand till in Boreholes 13-8 and 13-10. The presence of cobbles and boulders within
this deposit is inferred from grinding of augers as the boreholes were advanced. The surface of this deposit was
encountered between about 0.4 m and 6.2 m below ground surface (Elevation 109.3 m to 99.4 m) and the
deposit is between 1.6 m and 4.3 m thick but was not fully penetrated in any of the boreholes to depths of up to
7.8 m below ground surface (Elevation 96.2 m).

SPT ‘N’-values recorded within this till deposit range between 96 blows per 0.3 m of penetration and 100 blows
per 0.05 m of penetration, indicating that the clayey silt till has a hard consistency.

The natural water content measured on samples of this till deposit range from about 4 per cent to 18 per cent.
The grain size distribution test results of six samples from this deposit are shown on Figure C8 in Appendix C.

Atterberg limits tests were carried out on seven specimens of the clayey silt till deposit and measured liquid limits
ranging from about 13 per cent to 34 per cent, plastic limits ranging from about 9 per cent to 14 per cent and
plasticity indices ranging from about 4 per cent to 20 per cent. The results of the Atterberg limits tests are shown
on the plasticity chart on Figure C9 in Appendix C and indicate that the material is classified as clayey silt of low
plasticity.

457 Groundwater Conditions

In general, the samples taken in the boreholes were moist. Water levels observed in the boreholes during or
upon completion of drilling range from about Elevation 104.7 m to 99.0 m, measured at depths between about
0.9 m and 3.7 m below ground surface. Boreholes 13-9 and 13-11 were dry upon completion of drilling.

It should be noted that the water levels measured during or on completion of drilling operations have not
stabilized and do not accurately reflect the groundwater table elevation at this site. Further, the water level at the
site is expected to fluctuate seasonally in response to changes in precipitation and snow melt, and is expected to
be higher during the spring season and periods of precipitation.

4.6  High Fill Area 4 —N/S-E Ramp - STA 9+610 to STA 9+740

The plan and profile along the centreline of the new Highway 401/Holt Road N/S-E Ramp alignment showing the
borehole locations and interpreted stratigraphy between about STA 9+610 and STA 9+740 are shown on
Drawing D1 in Appendix D. The proposed ramp embankment will be up to about 7 m high relative to existing
grade. A total of four (4) boreholes (Boreholes 13-15 to 13-18) were completed to investigate the subsurface
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conditions within this high fill area. The topography of this section of proposed ramp is generally flat and
low-lying, encompassing a wet grassy area and the existing South Service Road alignment.

In general, the subsurface soils along the new N/S-E Ramp alignment in this area consist of a layer of topsoil
underlain by deposits of sandy silt to sand and gravel fill and/or clayey silt fill, which are underlain by a clayey silt
with sand till deposit or a silt and sand till deposit.

4.6.1 Topsoil

A 0.2 m to 0.4 m thick layer of topsoil was encountered at the ground surface in all of the boreholes advanced
within this high fill area.

4.6.2 Sandy Silt to Sand and Gravel Fill

A granular fill deposit consisting of sandy silt, trace gravel to sand and gravel, trace to some silt, trace clay, trace
organics, was encountered below the topsoil in Boreholes 13-18 and 13-17. The surface of this granular deposit
was encountered at depths of 0.2 m and 0.3 m below ground surface (Elevation 109.8 m and 108.4 m) and its
thickness is 1.9 m and 0.5 m in Boreholes 13-17 and 13-18, respectively.

SPT ‘N’-values recorded within this granular fill deposit range between 16 blows and 58 blows per 0.3 m of
penetration, indicating a compact to very dense relative density.

The natural water content measured on one sample of the sand and gravel portion of the fill deposit is 8 per
cent.

4.6.3 Clayey Silt Fill

A fill deposit consisting of brown clayey silt, some sand to sandy, trace to some gravel, was encountered below
the granular fill in Borehole 13-17, and below the topsoil in Boreholes 13-15 and 13-16. The surface of this
deposit was encountered between about 0.4 m and 2.1 m below ground surface (Elevation 110.7 m to 107.9 m)
and its thickness ranges from about 0.4 m to 1.0 m.

SPT ‘N’-values recorded within this cohesive fill range between 13 blows and 28 blows per 0.3 m of penetration
suggesting that the fill deposit has a stiff to hard consistency.

The natural water content measured on samples of this fill deposit range from about 14 per cent to 18 per cent.
The grain size distribution test results of three samples from this deposit are shown on Figure D1 in Appendix D.

Atterberg limits tests were carried out on three specimens of the clayey silt fill deposit and measured liquid limits
ranging from about 22 per cent to 27 per cent, plastic limits ranging from about 10 per cent to 13 per cent, and
plasticity indices ranging from about 9 per cent to 17 per cent. The results of the Atterberg limits tests are shown
on the plasticity chart on Figure D2 in Appendix D and indicate that the material is a clayey silt of low plasticity.

4.6.4 Sand and Gravel

A deposit of sand and gravel some silt, trace clay, containing cobbles and boulders, was encountered below the
fill deposits in Borehole 13-17. The presence of cobbles and boulders within this deposit is inferred from
grinding of augers as the boreholes were advanced. The surface of this deposit was encountered at a depth of
about 2.9 m below ground surface (Elevation 107.1 m) and its thickness is about 2.5 m.
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SPT ‘N’-values recorded within this granular deposit are 100 blows per 0.13 m of penetration and 100 blows per
0.05 m of penetration, indicating a very dense relative density.

The natural water content measured on a sample of this sand and gravel deposit is about 3 per cent.

46.5 Silt and Sand Till

A till deposit consisting of brown to grey silt and sand, trace to some clay, trace to some gravel, was
encountered below the fill deposit in Borehole 13-18. The presence of cobbles and boulders within this deposit
is inferred from grinding of augers as the boreholes were advanced. The surface of this deposit was
encountered at about 0.8 m below ground surface (Elevation 107.9 m) and it was not fully penetrated up to a
depth of 4.6 m below ground surface (Elevation 104.1 m).

SPT ‘N’-values recorded within this till deposit range between 32 blows per 0.3 m of penetration and 100 blows
or greater per 0.05 m of penetration indicating a dense to very dense relative density.

The natural water content measured on samples of this till deposit range from about 5 per cent to 9 per cent.

Grain size distribution test results of two samples of the silt and sand till deposit are shown on Figure D3 in
Appendix D.

Atterberg limits tests were carried out on two specimens of the silt and sand till deposit and measured liquid
limits of 13 per cent and 15 per cent, plastic limits of 10 per cent, and plasticity indices of 3 per cent and 5 per
cent. The results of the Atterberg limits tests are shown on the plasticity chart on Figure D4 in Appendix D and
indicate that the material is a slightly plastic silt.

4.6.6 Clayey Silt Till

A till deposit consisting of brown to grey clayey silt with sand, trace to some gravel, was encountered below the
topsoil, sand and gravel, or fill deposits (where present) in Boreholes 13-15 to 13-17. The surface of this deposit
was encountered between about 0.8 m and 5.4 m below ground surface (Elevation 109.7 m to 104.6 m) and it
was not fully penetrated in any of the boreholes to depths of up to 7.7 m below ground surface (Elevation
102.4 m).

SPT ‘N’-values recorded within this till deposit range between 54 blows per 0.3 m of penetration and 100 blows
or greater per 0.1 m of penetration, suggesting a hard consistency.

The natural water content measured on samples of this till deposit range from about 5 per cent to 9 per cent.

Grain size distribution test results of seven samples of the clayey silt till deposit are shown on Figure D5 in
Appendix D.

Atterberg limits tests were carried out on three specimens of the clayey silt till deposit and measured liquid limits
ranging from about 14 per cent to 16 per cent, plastic limits of about 10 per cent, and plasticity indices ranging
from 4 per cent to 6 per cent. The results of the Atterberg limits tests are shown on the plasticity chart on Figure
D6 in Appendix D and indicate that the material is a clayey silt of low plasticity.
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4.6.7 Groundwater Conditions

In general, the samples taken in the boreholes were moist to wet. Water levels observed in the boreholes during
or upon completion of drilling range from about Elevation 108.2 m to 105.8 m, measured at depths between
about 1.8 m and 4.3 m below ground surface. Borehole 13-18 was dry upon completion of drilling.

It should be noted that the water levels measured during or on completion of the drilling operations have not
stabilized and do not accurately reflect the groundwater table elevation at this site. Further, the water level at the
site is expected to fluctuate seasonally in response to changes in precipitation and snow melt, and is expected to
be higher during the spring season and periods of precipitation.

4.7  High Fill Area 5 — N/S-W Ramp - STA 9+670 to STA 9+740

The plan and profiles along the centreline of the new Highway 401/Holt Road N/S-W Ramp alignment showing
the borehole locations and interpreted stratigraphy between about STA 9+670 and STA 9+740 are shown on
Drawing E1 in Appendix E. The proposed ramp embankment will be up to about 4 m high relative to existing
grade. A total of three (3) boreholes (Boreholes 13-19 to 13-21) were completed to investigate the subsurface
conditions within this high fill area. The topography of this section of proposed ramp is generally flat and
low-lying, encompassing a farm field.

In general, the subsurface soils along the new N/S-W Ramp alignment in this area consist of a layer of topsoil
underlain by a deposit of silty sand which is underlain by a silt and sand till deposit.

4.7.1 Topsoil

A 0.2 m to 0.3 m thick surficial layer of topsoil was encountered at the ground surface in all of the boreholes
advanced within this high fill area.

4.7.2 Silty Sand

A granular deposit consisting of silty sand trace gravel, trace clay, trace organics (rootlets), was encountered
below the topsoil in Boreholes 13-19 and 13-20. The surface of this deposit was encountered at depths of 0.3 m
and 0.2 m below ground surface (Elevation 109.7 m and 108.9 m) and the deposit is 1.2 m and 0.5 m thick in
Boreholes 13-19 and 13-20, respectively.

SPT ‘N’-values recorded within this granular deposit range between 16 blows and 73 blows per 0.3 m of
penetration, indicating that the silty sand deposit has a compact to very dense relative density.

The natural water content measured on one sample of this silty sand deposit is about 11 per cent.

4.7.3 Silt and Sand Till

A till deposit consisting of sand and silt, trace to some gravel, trace to some clay, was encountered below the
silty sand deposit in Boreholes 13-19 and 13-20 and below the topsoil in Borehole 13-21. The presence of
cobbles and boulders within this deposit is inferred from grinding of augers as the boreholes were advanced.
The surface of this deposit was encountered between about 0.2 m and 1.5 m below ground surface (between
Elevations 108.5 m and 108.4 m) and the deposit is between 3.1 m and 5.5 m thick but was not fully penetrated
in any of the boreholes advanced within this high fill area.
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SPT ‘N’-values recorded within this till deposit range between 27 blows per 0.3 m of penetration and 50 blows
per 0.05 m of penetration, but are generally greater than 100 blows per 0.3 m of penetration indicating that the
sand and silt till deposit has a compact to very dense, but generally very dense, relative density.

The natural water content measured on samples of this till deposit range from about 4 per cent to 9 per cent.
The grain size distribution test results of six samples from this deposit are shown on Figure E1 in Appendix E.

Atterberg limits tests were carried out on two specimens of the sand and silt till deposit. One test indicated that
the material is non-plastic and one test measured a liquid limit of 14 per cent, a plastic limit of 10 per cent, and a
corresponding plasticity index of 4 per cent. The results of the Atterberg limits tests are shown on the plasticity
chart on Figure E2 and on the Record of Borehole sheets in Appendix E and indicate that the fines material of
the deposit consists of non-plastic silt to silt of slight plasticity.

4.7.4 Groundwater Conditions

In general, the samples taken in the boreholes were moist. The open boreholes were all noted to be dry upon
completion of drilling to depths of up to 6.2 m (Elevation 102.9 m).

It should be noted that the water levels measured during or on completion of the drilling operations have not
stabilized and do not accurately reflect the groundwater table elevation at this site. Further, the water level at the
site is expected to fluctuate seasonally in response to changes in precipitation and snow melt, and is expected to
be higher during the spring season and periods of precipitation.

4.8 High Fill Area 6 — W- N/S Ramp STA 11+550to STA 11+580

The plan and profile along the centreline of the new Highway 401/Holt Road W-N/S Ramp alignment showing
the borehole locations and interpreted stratigraphy between about STA 11+550 and STA 11+580 are shown on
Drawing F1 in Appendix F. The proposed ramp embankment will be up to about 5.5 m high relative to existing
grade. A total of two (2) boreholes (Boreholes 13-23 and 13-2) were completed to investigate the subsurface
conditions within this high fill area. The topography of this section of proposed roadway is generally flat and
low-lying, encompassing a wet grassy field with areas of shallow standing water near the existing Holt Road
drainage ditches.

In general, the subsurface soils along the new ramp alignment in this area consist of asphalt at ground surface
underlain by cohesive and non-cohesive fill which is underlain by a clayey silt till deposit at the borehole drilled
through the existing Holt Road embankment and a layer of topsoil underlain by a deposit of clayey silt till at the
toe of the embankment..

4.8.1 Asphalt

An approximately 150 mm thick layer of asphalt was encountered at ground surface in Borehole 13-2.

4.8.2 Sand Fill

A fill deposit consisting of brown sand, some gravel, trace silt was encountered below the asphalt in Borehole
13-2. The surface of this deposit was encountered at a depth of about 0.2 m below ground surface (Elevation
116.1 m) and its thickness is about 0.6 m.

The natural water content measured on one sample of this fill deposit is about 3 per cent.
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4.83  Clayey Silt Fill

A fill deposit consisting of brown to grey clayey silt, some sand to sandy, trace to some gravel trace organics
(rootlets), was encountered below the granular fill in Borehole 13-2. The surface of this deposit was
encountered at a depth of about 0.8 m below ground surface (Elevation 115.5 m) and its thickness is about
4.8 m.

SPT ‘N’-values recorded within the cohesive fill deposit range between 23 blows and 106 blows per 0.3 m of
penetration suggesting that the clayey silt fill deposit has a very stiff to hard consistency.

The natural water content measured on two samples of this fill deposit are 13 per cent and 15 per cent.
The grain size distribution test results of two samples from this fill deposit are shown on Figure F1 in Appendix F.

An Atterberg limits test carried out on one specimen of the clayey silt fill deposit measured a liquid limit of about
20 per cent, a plastic limit of about 13 per cent, and a plasticity index of about 7 per cent. The result of the
Atterberg limits test is shown on the plasticity chart on Figure F2 in Appendix F and indicates that the material is
a clayey silt of low plasticity.

4.8.4 Topsoil

A 0.5 m thick surficial layer of topsoil was encountered at the ground surface in Borehole 13-23.

4.85  Clayey Silt Till

A till deposit consisting of brown to grey clayey silt with sand, trace to some gravel, was encountered below the
topsoil or fill deposits (where present) in both of the boreholes advanced within this high fill section. The
presence of cobbles and boulders within this deposit is inferred from grinding of augers as the boreholes were
advanced. The surface of this deposit was encountered at depths of about 0.5 m and 5.6 m below ground
surface (Elevation 112.7 m and 110.7 m) and the thickness of the deposit is 5.7 m and 1.1 m in Boreholes 13-23
and 13-2, respectively, but the deposit was not fully penetrated in either borehole.

SPT ‘N’-values recorded within this till deposit range between 36 blows per 0.3 m of penetration and 100 blows
per 0.03 m of penetration, but are generally greater than 100 blows per 0.3 m of penetration, suggesting that the
clayey silt till deposit has hard a consistency.

The natural water content measured on samples of this till deposit ranges from about 5 per cent to 9 per cent.
The grain size distribution test results of three samples from this deposit are shown on Figure F3 in Appendix F.

Atterberg limits tests were carried out on two specimens of the clayey silt till deposit and measured liquid limits of
about 14 per cent and 15 per cent, plastic limits of about 10 per cent, and plasticity indices of about 4 per cent
and 5 per cent. The results of the Atterberg limits tests are shown on the plasticity chart on Figure F4 in
Appendix F and indicate that the material is a clayey silt of low plasticity.

4.8.6 Groundwater Conditions

In general, the samples taken in the boreholes were moist to wet. The water levels observed in Boreholes 13-23
and 13-2 during or upon completion of drilling were at about Elevation 108.6 m, measured at depths of about
4.9 m and 7.3 m below ground surface in the respective boreholes.
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It should be noted that the water levels measured during or on completion of the drilling operations have not
stabilized and do not accurately reflect the groundwater table elevation at this site. Further, the water level at the
site is expected to fluctuate seasonally in response to changes in precipitation and snow melt, and is expected to
be higher during the spring season and periods of precipitation.

4.9 Deep Cut Area 7 — South Service Road STA 13+160 to STA 13+265

The plan and profile along the centreline of the new South Service Road alignment extending to the west of the
new Holt Road alignment showing the borehole locations and interpreted stratigraphy between about STA
13+160 and STA 13+265 are shown on Drawing G1 in Appendix G. A cut up to about 9 m deep will be required
to achieve the proposed roadway profile within this area. A total of three (3) boreholes (Boreholes 13-39 to
13-41) were completed to investigate the subsurface conditions within this cut area. The topography of this
section of proposed roadway is relatively elevated compared to the adjacent land east and west of the proposed
cut area. As described in Part C of the as built report for the Darlington Nuclear Power Plant (Ontario Hydro,
1981) this deep cut extends through a soil mound described to have been constructed primarily of “topsoil”
stripped from other areas of the OPG site as part of the construction of the switch yard and tower pads in 1978
and 1979. No details are given in the report on the construction (i.e. method of placement, compaction, etc.) or
soil classification of the “topsoil” mound.

In general, the subsurface soils along the new South Service Road alignment in the proposed cut area consist of
a layer of topsoil underlain by a deposit of clayey silt fill, trace organics, which is underlain by a sand and silt to
sandy silt till deposit.

4.9.1 Topsoil

A 0.4 m to 0.5 m thick surficial layer of topsoil was encountered at the ground surface in the three boreholes
advanced within this deep cut area.

SPT ‘N’-values measured within the topsoil layer range from 8 blows to 13 blows per 0.3 m of penetration,
suggesting a stiff consistency.

The natural water content measured on two samples of the topsoil layer are about 20 per cent and 22 per cent.

49.2 Clayey Silt Fill

A fill deposit consisting of clayey silt with sand, trace gravel, trace organics was encountered below the topsoil in
all of the boreholes advanced within this cut area. The surface of this fill deposit was encountered at depths
between about 0.4 m and 0.5 m below ground surface (between Elevations 130.5 m to 126.0 m) and the
thickness of the deposit ranges from about 2.3 m to 3.9 m.

SPT ‘N’-values measured within this fill deposit range between 7 blows and 32 blows per 0.3 m of penetration,
suggesting that the clayey silt fill deposit has a firm to hard consistency.

The natural water content measured on samples of the clayey silt fill deposit ranges from 18 per cent to 27 per
cent with the higher moisture content indicative of observed higher organic content.

The grain size distribution test results of four samples from this deposit are shown on Figure G1 in Appendix G.

An Atterberg limits test was carried out on one specimen of the clayey silt fill deposit and measured a liquid limit
of about 29 per cent, a plastic limit of about 17 per cent, and a plasticity index of about 12 per cent. The result of
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the Atterberg limits test are shown on the plasticity chart on Figure G2 in Appendix G and indicate that the
material is classified as a clayey silt of low plasticity.

493 Silt to Silt and Sand Till

A till deposit consisting of silt to sandy silt to silt and sand, trace to some gravel, trace to some clay, was
encountered below the fill deposit in the three boreholes advanced within this cut area. The presence of cobbles
and boulders within this deposit is inferred from grinding of augers as the boreholes were advanced. The
surface of the till deposit was encountered at depths between about 2.7 m and 4.4 m below ground surface
(between Elevations 123.7 m and 126.6 m) and the thickness of the deposit is between 3.5 m and 7.9 m but the
deposit was not fully penetrated in any of the boreholes.

SPT ‘N’-values measured within this till deposit range between 45 blows per 0.3 m of penetration and 100 blows
per 0.13 m of penetration, but are generally greater than 100 blows per 0.3 m of penetration, indicating that the
silt to silt and sand till deposit has a dense to very dense, but generally very dense, relative density.

The natural water content measured on samples of this till deposit range from about 6 per cent to 15 per cent.
The grain size distribution test results of five samples from this deposit are shown on Figure G3 in Appendix G.

Atterberg limits tests were carried out on four specimens of the silt to silt and sand till deposit. One test indicates
that the fines portion of the sample is non-plastic. Three tests measured liquid limits ranging from about 13 per
cent to 19 per cent, plastic limits ranging from about 10 per cent to 15 per cent and plasticity indices ranging
from about 1 per cent to 4 per cent. The results of the Atterberg limits tests are shown on the plasticity chart on
Figure G4 in Appendix G and indicate that the fines portion of the till samples consists of silt of slight plasticity.

494 Groundwater Conditions

In general, the samples taken in the boreholes were moist. Water levels observed in the boreholes during or
upon completion of drilling range from about Elevation 125.5 m to 120.3 m, measured at a depth ranging from
about 5.5 m to 7.7 m below ground surface.

It should be noted that the water levels measured during or on completion of the drilling operations have not
stabilized and do not accurately reflect the groundwater table elevation at this site. Further, the water level at the
site is expected to fluctuate seasonally in response to changes in precipitation and snow melt, and is expected to
be higher during the spring season and periods of precipitation.

4.10 Deep Cut Area 8 — South Service Road (Soil Disposal Mound), STA
11+850 to STA12+500

The plan and profile along the proposed cut side slope of the new South Service Road alignment showing the
borehole locations and interpreted stratigraphy between about STA 11+850 and STA 12+500 are shown on
Drawing H1, and various cross-sections through the cut area are shown on Drawing H2, in Appendix H. A cut of
up to about 17 m deep will be required to achieve the proposed roadway profile within this area which is located
within the soil disposal mound on OPG property. A total of fifteen (15) boreholes (Boreholes 13-24 to 13-38)
were completed to investigate the subsurface conditions within this cut area.

With reference to the draft proposed South Service Road West (Solina Road to Park Road) realignment plan and
typical cross sections provided by URS (Drawings 1 to 3, dated September 2013), the ground surface at the
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crest of the existing OPG soil disposal mound parallel to the proposed cut ranges from about Elevation
125 m to Elevation 130 m with slope heights ranging from about 12 m to 17 m high relative to the ground surface
along the existing South Service Road. The existing north facing slope of the soil disposal mound is inclined at 4
Horizontal to 1 Vertical (4H:1V) with 2 m wide benches located about every 5 metres vertical height.

As described in the as-built report for the Darlington Nuclear Power Plant (Ontario Hydro, 1981), the existing soil
disposal mound consists of soil excavated for construction of the Darlington Nuclear Power facility. The as-built
report indicates that the soil mound was constructed as a means of disposing of deleterious material or
overburden not suited or required for construction or backfilling of structures. The proposed cut area for the
South Service Road alignment is located along the northern portion of the soil disposal mound (i.e. north of the
interface, as shown on Figure 1 of the as-built report) where interglacial soils (i.e. fine sand and silt) were
deposited. The soil mound in this area was constructed by end dumping the interglacial soils and allowing the
piles to air dry for 3 to 4 days, then levelling the piles into approximately 1 m thick lifts. During winter conditions
the soil piles did not drain effectively due to freezing, and as a result the contractor was allowed to end-dump saoil
in approximately 3 m thick lifts. The as-built report indicates that compaction of the soil that was spread in 1 m
thick lifts achieved approximately 88 per cent of the Standard Proctor Maximum Dry Density. The as-built report
indicates that, during construction, water was observed to be continually flowing from the pile at the base of the
north face and that boils at the top of the pile were occurring during soil placement. In order to control erosion
caused by water seepage, shot-rock was placed at specified locations on the face of the soil disposal mound.

The ground cover on the existing soil disposal mound slope consists of grasses and small shrubs, with sparse
small trees as observed during site visits in 2012 and during the recent borehole drilling in 2013. Areas of dense
tree cover are present at the toe and base of the north facing slope and along the existing Waterfront Trall,
parallel to and south of the existing South Service Road.

In general, the subsurface soils along the new South Service Road alignment in this area consist of a surficial fill
deposit consisting of silt and sand to clayey silt with sand, containing interlayers/pockets of sand and silty clay
throughout. The fill is generally underlain by a till deposit comprised of hard clayey silt with sand.

4.10.1 Topsoil

A 0.7 m and 0.5 m thick layer of dark brown topsoil was encountered at the ground surface in Boreholes 13-37
and 13-38, respectively.

The SPT ‘N’-values measured within the topsoil layer are 34 blows and 9 blows per 0.3 m penetration,
suggesting a stiff to hard consistency.

The natural water content measured on two samples of the topsoil layer are about 4 per cent and 11 per cent.

4.10.2  Fill (Soil Disposal Mound)

A deposit of fill was encountered from ground surface in Boreholes 13-24 to 13-36 and below the topsoil in
Boreholes 13-37 and 13-38. The fill deposit is comprised of an heterogeneous mixture, pockets and layers of
both cohesive and non-cohesive soils. The cohesive fill generally consists of clayey silt with sand and pockets of
silty clay, and the non-cohesive fill generally consists of sandy silt to sand and silt to silty sand, trace to some
gravel. In Borehole 13-29, a 0.8 m thick surficial layer of cobbles and boulders (rockfill) was encountered at the
ground surface. Trace organics, were frequently encountered in the upper 1 m to 1.5 m depth of the fill and
increased organic content (i.e. wood fragments) was encountered in Borehole 13-35. The overall thickness of
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the fill deposit ranges from 1.4 m to greater than 17.2 m at the borehole locations, although several of the
boreholes did not fully penetrate the fill mound.

The fill mound can be roughly described as consisting of an upper deposit of sandy silt to silt and sand to sand,
underlain by an intermediate layer of clayey silt with sand and a lower layer of sandy silt, in places underlain by a
lower layer of clayey silt to silty clay, as shown in the profile and cross-sections on Drawings H1 and H2 in
Appendix H.

SPT ‘N’-values recorded within the portions of the mound comprised of non-cohesive fill range between 7 blows
per 0.3 m of penetration and 50 blows per 0.08 m of penetration, indicating that the non-cohesive fill deposits
have a loose to very dense relative density, but typically a dense to very dense relative density. SPT ‘N’-values
recorded within the portion of the mound comprised of cohesive fill range between 6 blows per 0.3 m of
penetration and 50 blows per 0.05 m of penetration, suggesting that the cohesive fill has firm to hard, but
typically a hard consistency.

The natural water content measured on samples of the fill deposits range from about 4 per cent to 16 per cent
for the non-cohesive fill and from about 8 per cent to 20 per cent for the cohesive fill. Moisture contents of 23
per cent and 50 per cent were measured on a pocket of silty clay and organics in Borehole 13-29 and 13-35
respectively.

The grain size distribution test results of sixteen samples from the non-cohesive portions of the fill deposit are
shown on Figure H1 in Appendix H.

Two Atterberg Limits tests on samples of the sandy silt fill indicate a non-plastic condition on one sample and
measured a liquid limit of about 15 per cent, a plastic limit of about 12 per cent and a plasticity index of about 3
per cent as presented on Figure H2 in Appendix H.

The grain size distribution test results of sixteen samples from the cohesive portions of the fill deposit are shown
on Figure H3 in Appendix H.

Atterberg limits tests were carried out on eleven specimens of the cohesive fill deposit and measured liquid limits
ranging from about 16 per cent to 38 per cent, plastic limits ranging from 9 per cent to 16 per cent and plasticity
indices ranging from 2 per cent to 23 per cent. The results of the Atterberg limits tests on samples of the
cohesive fill are shown on the plasticity chart on Figure H4 in Appendix H and indicate that the cohesive fill soils
typically consist of clayey silt of low plasticity with two test results indicating silty clay (pockets) in Borehole 13-25
and 13-29 of intermediate plasticity.

A portion of the soil samples not tested for soil classification were combined and mixed thoroughly to create a
bulk/composite sample of the overall fill deposit for Standard Proctor maximum dry density testing. The moisture
content of the composite sample was about 11 per cent and the results of the Standard Proctor maximum dry
density test indicate that the maximum dry density of the composite sample is 1,989 kg/m® at an optimum
moisture content of about 10 per cent. The results of the Standard Proctor maximum dry density test are shown
on Figure H5 in Appendix H.

4.10.3 Clayey Silt Till

A till deposit consisting of brown to grey clayey silt with sand, trace to some gravel to gravelly, was encountered
below the fill deposit in all of the boreholes that penetrated the soil disposal mound within this cut section
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(Boreholes 13-24 to 13-29, 13-31, 13-35 and 13-38). The presence of cobbles and boulders within this deposit
is inferred from grinding of augers as the boreholes were advanced. The surface of the till deposit was
encountered between about 1.4 m and 14.6 m below ground surface (Elevation 109.4 m to 117.1 m) and the
thickness of the deposit ranges from 1.1 m to 8 m but the deposit was not fully penetrated in any of the
boreholes to depths of up to 18.7 m below ground surface (Elevation 101.7 m).

SPT ‘N’-values recorded within the clayey silt till deposit range between 30 blows per 0.3 m of penetration and
50 blows per 0.05 m of penetration, but are generally greater than 100 blows per 0.3 m of penetration,
suggesting that the clayey silt till has hard consistency.

The natural water content measured on samples of the till deposit range from about 6 per cent to 18 per cent.

Grain size distribution test results of eight samples from the clayey silt till deposit are shown on Figure H6 in
Appendix H.

Atterberg limits tests were carried out on three specimens of the clayey silt till deposit and measured liquid limits
ranging from about 16 per cent to 17 per cent, plastic limits range from about 10 per cent to 12 per cent and
plasticity indices ranging from about 5 per cent to 6 per cent. The results of the Atterberg limits tests are shown
on the plasticity chart on Figure H7 in Appendix H and indicate that the material is classified as clayey silt of low
plasticity.

4.10.4 Groundwater Conditions

The groundwater level within Deep Cut Area 8 ranges from about Elevation 121 m at the east limit of the soll
disposal mound to about Elevation 117 m at the west limit of the soil disposal mound based on the recorded
water level measurements in the monitoring wells by Ecoplans in January 2010 as presented below, and based
on water levels recorded in the open boreholes during Golder’s 2013 geotechnical investigation (as noted on the
Record of Borehole sheets in Appendix H). The groundwater level near the toe of the north facing slope of the
disposal mound (i.e. adjacent to the existing South Service Road) ranges from about Elevation 118 m at the east
limit to about Elevation 112 m at the west limit of the mound based on the recorded water level measurements in
January 2010 taken by Ecoplans. The water levels measured in the monitoring wells by Ecoplans suggest that
groundwater has “perched” or stabilized within the soil disposal mound up to about 5 m higher than the
groundwater level measured in the surrounding grade.

Monitoring Well 1D* Measuzirir:]elzjr;trsybz%lEg)oplans Measur(eJrSIeyn;?any) Golder
MW1S 115.3 116.5
MW1D 116.7 115.0
MW2S 118.7 118.6
MW2D 118.8 118.8
MW3S 120.5 120.3
MW3D 120.5 120.3
MwW4 118.5 118.3
MW5 114.3 114.2
MW6 112.1 112.8

*Water level readings in monitoring wells installed by Ecoplans (2010)
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It should be noted that the water levels measured during or on completion of the drilling operations (i.e. the water
levels shown on the Record of Boreholes in Appendix H) have not stabilized and do not accurately reflect the
groundwater table elevation at this site. Further, the water level at the site is expected to fluctuate seasonally in
response to changes in precipitation and snow melt, and is expected to be higher during the spring season and

periods of precipitation.

411 Analytical Testing

Soil cuttings from the boreholes drilled on OPG property (i.e. Deep Cut Areas 7 and 8) were contained in steel
drums which were temporarily stored on-site while analytical testing was completed to categorize the soil for
disposal purposes.

Three composite soil samples collected from the drums containing the soil cuttings were tested for the suite of
metals noted in Schedule 4 of MOE's Registration Guidance Manual for Generators of Liquid Industrial and
Hazardous Waste (MOE, June 2011) using the Toxicity Characteristic Leaching Procedure (TCLP) Regulation
558. The samples were submitted to AGAT Laboratories in Mississauga, Ontario for TCLP analyses of metals.

Based on the results of the chemical analyses (as shown in Appendix 1), the samples tested meet the current
MOE Schedule 4 standards for the metals selected for testing, and the soil samples are be classified as non-

toxic based on the TCLP quality criteria.

Following the receipt of the analytical results which are included in Appendix | the soil drums were removed from
OPG property by Detox Environmental Services Inc. for disposal,

5.0 CLOSURE

This report was prepared by Mr. Matthew Kelly, P.Eng., a Geotechnical Engineer with Golder and reviewed by
Mr. Kevin Bentley, P.Eng. Mr. Jorge M.A. Costa, P.Eng., Golder's MTO’s Designated Contact for this project
conducted an independent quality control review of this report.

Kevin Benﬁey, P.Eng.,
Geotechnical Engineer, Associate
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6.0 DISCUSSION AND ENGINEERING RECOMMENDATIONS

This section of the report provides an interpretation of the geotechnical data obtained during the investigation
and recommendations on the foundation aspects of design of the proposed works. The recommendations
provided are intended for the guidance of the design engineer. Where comments are made on construction,
they are provided to highlight aspects of construction that could affect the design of the project. Those requiring
information on aspects of construction must make their own interpretation of the subsurface information provided
as it affects their proposed construction methods, costs, equipment selection, scheduling and the like.

6.1 General

Golder Associates Ltd. (Golder) was retained by URS Canada Inc. (URS) on behalf of Ministry of Transportation,
Ontario (MTO) to provide recommendations on foundation aspects for the design and construction of six high fill
embankments (designated High Fill Areas 1 to 6) and two deep cut excavations (designated Deep Cut Areas 7
and 8) as part of the Highway 401/Holt Road Interchange reconfiguration in the Town of Clarington, Regional
Municipality of Durham, Ontario. The scope of work includes stability and settlement analyses,
recommendations for stable embankment and cut slope geometry, selection of embankment fill materials, and
implementation of ground improvement techniques that may be required as a means to mitigate settlements and
to improve stability (if necessary). The work also includes addressing any specialized construction concerns and
potential geotechnical challenges associated with embankment and cut slope construction.

6.2  High Fill Embankments

Based on the plan and profile drawing of the new ramps and service roads provided to us by URS (File No.
2013-10-24-Hwy401-HoltRd_profile and 2013-10-24-Hwy401-HoltRd_plan), it is our understanding that the
interchange reconfiguration will require high fill embankments up to about 9 m high. Based on discussions with
URS, the existing Holt Road is to remain operational to live traffic during construction of the adjacent high fill
embankments and traffic staging has been considered in the analyses and the recommendations provided
herein.

Sections 6.2.2 and 6.2.3 of this report summarize the methods used for the analysis of stability and settlement
for critical sections of embankment construction for the new interchange ramps and associated service roads.
The results of the analyses and recommendations on mitigating stability and time-dependent settlements, if
required, in high fill areas are presented for each individual High Fill Area in Section 6.2.4.

6.2.1 Embankment Fill Types and Benching Requirements

Different embankment fill alternatives (i.e. rock fill, granular fill or suitable earth fill) provide relative advantages
and disadvantages in terms of availability, weight (i.e. driving force and applied load to founding subsoils),
construction cost and time, ease of construction and post-construction performance. Earth fill is preferred for
use in embankment construction at the site as suitable material is readily available from on-site deep cut
excavation areas. Additional earth fill if required or can be imported from off-site provided it meets the criteria for
earth fill as per OPSS 212 (Borrow). The costs associated with importing rock fill are considered to outweigh the
benefits at this site.

The stability and settlement analyses discussed in Section 6.2.4 have been carried out on the basis that the
ramp embankments will be constructed of suitable earth fill.
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Earth Fill

The main advantage of using suitable earth fill is the ease of construction and negligible post-construction
settlement within the embankment fill itself if predominantly non-cohesive soils are used. Post-construction
settlements should be expected if cohesive soils are used. For this project, suitable earth fill from the Deep Cut
Areas 7 and 8 can be considered for re-use as embankment fill within a core zone of the embankments below
the depth of frost penetration, as described below.

Based on the results of the subsurface investigation carried out in Deep Cut Areas 7 and 8 which extended
along the proposed South Service Road to the west of Holt Road, the subsoils potentially available for use as
embankment fill consist predominantly of; sand and silt till from deep cut area 7; and sand and silt to sandy silt
and clayey silt fill within the existing soil disposal mound (i.e. existing fill soils) from Deep Cut Area 8. The fill
comprised of clayey silt with sand trace organics encountered in Deep Cut Area 7 is not considered suitable for
re-use as embankment fill considering that the moisture content of the fill is too high (i.e. greater than 20 per
cent) to allow for proper compaction of the materials, and considering that this soil mound was a designated
topsoil disposal area in the past and contains varying amounts organics.

For comparison purposes and to further assess the suitability of the existing fill materials for re-use (on or off
site) in roadway embankment construction, the grain size envelope for the silt and sand till deposit encountered
in Area 7 and the silt and sand to sandy silt and clayey silt fill soils in Area 8 are plotted against the grain size
envelope for OPSS Prov.1010 (Select Subgrade Material (SSM)) on Figures G5 and H8, respectively. Given
that the grain size distribution of the majority of the soil samples from Deep Cut Areas 7 and 8 do not meet the
OPSS SSM specification, these soils are considered not suitable for re-use as select subgrade material for
embankment construction. It is noted that pockets/interlayers of silty clay were encountered within the existing
fill soils in Area 8 and may need to be segregated or thoroughly mixed with granular soils prior to re-use in
embankment construction to avoid creating localized zones of different fill characteristics/behavior that could
result in differential settlement.

Comparing the ranges of moisture content of the till and fill soils, the results of the Atterberg Limits tests of the till
(Figures G4 and H7 from Deep Cut Areas 7 and 8) and of the fill (Figures H2 and H4 from Deep Cut Area 8),
and the results of the standard proctor maximum dry density test of the combined soil disposal mound fill (Figure
H5) to the criteria in OPSS 212 (Borrow), both the till from Deep Cut Area 7 and the soil disposal mound fill from
Deep Cut Area 8 are considered suitable for utilization as earth borrow. However, both the till and fill soils from
these deep cut areas are considered to be moderately to highly frost susceptible (MTO, 2012), (Townsend and
Csathy, 1963) and will be potentially difficult to compact, especially for soils obtained below the groundwater
level within the soil disposal mound. If these soils are proposed to be used as engineered fill, the location of use
should be restricted to non-settlement sensitive areas and below the depth of frost penetration depth.
Depending on the percentage of fines (silt/clay and sand) content, difficulties should be expected if placing and
compacting such soils in wet or inclement weather conditions.

The potentially suitable soils described above were encountered in the boreholes at moisture contents ranging
from about 6 per cent to 12 per cent for the silt and sand till deposits in Area 7 and from about 9 per cent to 15
per cent for the fill comprised of sand and silt/sandy silt/clayey silt with sand in Area 8.
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The suitability of the till and fill soils from Deep Cut Areas 7 and 8 for use as embankment fill (i.e. earth borrow)
should be further assessed on bulk samples from test pit excavation, specifically for compliance with OPSS 212
(Borrow).

For earth (granular) fill embankments with side slopes at 2H:1V, a 2 m wide berm should be incorporated into
the side slope profile for uninterrupted slopes greater than 8 m high.

We cannot comment of the suitability of the soils from an environmental perspective.

6.2.2  Stability

The following sections outline the methodology used to evaluate embankment stability at the embankments in
High Fill Areas 1 to 6. In addition, the parameters used in the analyses for each of the critical section(s) are
presented together with the results of the analyses in Section 6.2.4.

6.2.2.1 Methodology

Stability analyses were performed for the critical sections of the proposed fill embankments corresponding to the
greatest new embankment height and/or the maximum thickness of soft/loose, compressible soils. The stability
of the critical sections of the proposed new embankment section(s) was analyzed using limit equilibrium
methods.

All limit equilibrium slope stability analyses were performed using the commercially available program Slide
(Version 6.0), produced by Rocscience Inc., employing the Morgenstern-Price method of analysis. For all
analyses, the factor of safety of numerous potential failure surfaces was computed in order to establish the
minimum factor of safety. The factor of safety is defined as the ratio of the forces tending to resist failure to the
driving forces tending to cause failure. A target minimum Factor of Safety of 1.3 is normally adopted for the
design of embankment slopes under static conditions. This factor of safety is considered adequate for the
embankments at these sites considering the design requirements and the field data available and is based on
deep-seated, global failure surfaces that would affect the operation of the roadway. The stability analyses were
performed to check that the target minimum factor of safety was achieved for the various embankment heights
and geometries.

The stability analyses assume that any surficial or near surface organics or existing fill deposits will be removed
prior to construction of the new embankments and that suitable earth fill will be used for replacement of
sub-excavated material (as discussed in Section 6.2.1). The piezometric conditions required in the analyses
were based on the groundwater levels observed during the recent drilling investigation.

6.2.2.2 Parameter Selection

The simplified stratigraphy together with the associated strength and unit weight employed for the different native
soil types for the critical sections in each high fill area are summarized in Section 6.4. The earth fill modeled in
the analyses is assumed to have a unit weight of 20 kN/m® and an effective friction angle of 32° and the
embankments constructed with 2H:1V side slopes.

The subsoils encountered in the various areas are generally composed of a thin layer of topsoil and organic
material underlain by sand and silt or clayey silt till deposits. For granular soils, effective stress parameters were
employed in the analyses assuming drained conditions. The effective stress parameters (effective friction angle
and effective cohesion) for the granular soils were estimated from empirical correlations using the results of
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in-situ Standard Penetration Tests (SPT), in conjunction with engineering judgement based on experience in
similar soil conditions.

For cohesive deposits, both effective stress and total stress (assuming undrained conditions) parameters were
employed in the analyses to determine the critical case. The total stress parameters (i.e. average mobilized
undrained shear strength — s,) for the cohesive soils were estimated from correlations with the SPT results and
laboratory (natural water content) test data.

When developing the area-specific correlations of engineering parameters based on laboratory or field test data,
the results from all high fill areas were combined to provide a larger set of parameters to evaluate. It was
considered that all the high fill areas exhibited sufficiently similar soil mineralogy and geology that correlations
based on all of the data would be justified. Having developed the area-specific correlations, the test results for
each individual high fill area were examined and the design parameters developed accordingly.

According to Table C4.2 of the Commentary to the CHBDC, this site is located in Seismic Zone 1, and the
site-specific zonal acceleration ratio (A) for the Oshawa/Clarington area is 0.05. The site-specific peak ground
acceleration (PGA) is 0.08g based on the NRC website; therefore, the more conservative NRC value has been
used in the assessment presented below. The Site Coefficient (S) may be taken as 1.0, consistent with Soil
Profile Type | in accordance with Section 4.4.6 and Table 4.4 of CHBDC (2006). Based on the subsurface
conditions at the site, an amplification of the ground motion is not recommended for design, resulting in a ground
surface acceleration of approximately 0.08g.

6.2.3 Settlement

The following sections outline the methods used to conduct the settlement analyses at the various high fill areas.
In addition, the parameters used in the analyses for each of the critical section(s) are presented along with the
results of the analyses in Section 6.2.4.

6.2.3.1 Methodology

To estimate the magnitude of the expected settlements, analyses were carried out on the critical sections of the
proposed embankments using the commercially available program Settle®® (Version 2.0) produced by
Rocscience Inc. and/or hand/spreadsheet calculations. Ciritical sections generally correspond to the greatest
new embankment height.

The sources of settlement were considered to include:

m immediate settlement of the native granular soils and very stiff to hard/dense to very dense till
deposits; and

m self-weight compression of the embankment fill materials (short-term).

The height of the embankments vary along the proposed alignments within each high fill area and as such the
settlements along the length of a given alignment will similarly vary. Given that the analyses were carried out in
the critical sections of each high fill area, the settlements estimated will generally represent the maximum value
along a given alignment.

The settlement analysis assumes any existing fills, topsoil, and native soils containing organics are completely
stripped and the new embankment fill is placed and compacted on a competent, relatively undisturbed native soil
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subgrade and that suitable earth fill will be used for replacement of any sub-excavated material. Details on the
thickness of organic or existing fill deposits at each high fill area are presented in Sections 4.3 to 4.8. The
piezometric conditions required in the analyses was based on the groundwater levels noted during the
subsurface investigation.

6.2.3.2 Parameter Selection

The simplified stratigraphy, together with the associated deformation parameters employed for the different
native soil types for the critical sections in each high fill area, are given in the following sections.

The immediate compression of suitable earth fill soils and very stiff to hard/dense to very dense till deposits was
modeled by estimating an elastic modulus of deformation based on the SPT ‘N’-values and using correlations
proposed by Bowles (1984) and Kulhawy and Mayne (1990). These estimated values were compared with the
typical range of expected values for similar soil types, as outlined in CHBDC (2006) and adjusted, if necessary.

6.2.3.3 Settlement of Embankment Fill

The estimates of settlements given below do not include compression of the embankment fill itself, which would
occur during and after the construction of the embankment depending on the type of materials used. The
magnitude of fill compression may range from 0.5 to 1 per cent of the height of the embankment, assuming
approximately 98 per cent compaction of the embankment fill is achieved, relative to the material's standard
Proctor maximum dry density. In the case where granular fill is used for embankment construction, settlement of
the fill itself is expected to occur essentially during embankment construction, whereas non-granular earth fill
materials are expected to exhibit some additional settlement over time.

6.2.4 Results of Analysis

The results of the stability and settlement analyses for each high fill area are provided in the following sections.
In addition, the options and recommendations for achieving the target factor of safety for the required
embankment geometry and for minimizing post-construction settlements are also discussed (as required).

6.2.4.1 High Fill Area 1 — Holt Road STA 10+050 to STA 10+170

The area extending from about STA 10+060 to STA 10+170 along the proposed new Holt Road alignment
requires embankments up to about 9 m high to achieve the proposed vertical roadway profile. The natural
topography of this section of proposed roadway is flat and low-lying, encompassing a wet grassy area.

In general, the subsurface soils along the new Holt Road alignment in this area consist of asphalt at ground
surface underlain by cohesive and non-cohesive fill at the existing Holt Road, or a layer of topsoil underlain by
clayey silt fill at the toe of the existing roadway embankments, all underlain by a deposit of silty sand to sandy silt
till.

Details of the subsurface conditions for this high fill area are presented in Section 4.3 and shown on Drawing Al
in Appendix A.

In keeping with Section 6.2.1 on embankment fill types, the new embankment was analyzed assuming a suitable
earth fill composition and 2H:1V side slopes. The stability and settlement analyses assume that the organic soils
and existing fill soils encountered at/below ground surface that do not form part of the existing Holt Road
embankment have been removed prior to construction of the new high fill embankment. Where the new
embankment meets the existing Holt Road embankment, any loose/soft or organic material should be stripped
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from the existing embankment side slopes and the new fill should be ‘keyed into’ the existing very stiff to hard fill
as discussed in Section 6.4.3. The simplified stratigraphy and the associated unit weight, strength and
deformation employed for the different soil types encountered in this area are summarized below.

Bulk Unit Elastic If:frfﬁ:(iitgvne Unggilz:red
Soil Conditions Weight Modulus
(kN/m3) (MPa) Angle Strength
) (kPa)
) ) Not
New embankment fill (Earth fill) 20 ; 32 -
applicable
- . S Not
Existing very stiff to hard clayey silt fill 19 applicable 28 100
Very stiff to hard clayey silt with sand till 20 75 35 150

The piezometric condition used in the analyses assumes the water table at about 1 m below ground surface,
based on the highest groundwater levels noted during drilling.

6.2.4.1.1 Stability

Based on the results of the subsurface investigation and review of the profile drawing, the critical section (i.e.
greatest embankment height and/or maximum thickness of soft, compressible foundation soils) for this high fill
section is located at about STA 10+060. The stability analysis performed on the critical section(s) indicates that
after the completion of construction, the embankment will have a Factor of Safety (FoS) of 1.3 or greater for
deep-seated, global failure surfaces that would impact the operation of the roadway as shown on Figure A5 in
Appendix A.

Pseudo-static seismic slope stability analyses for a 2H:1V slope indicate that the embankment will have a Factor
of Safety equal to or greater than 1.1 against deep-seated slope instability, using a peak ground acceleration of
0.08g, as shown on Figure A6 in Appendix A.

The results of the pseudo-static seismic stability analysis does indicate that some shallow sloughing could occur
on the embankment slopes during seismic events. This sloughing would not, however, impair the use of the
highway, and would mainly be a maintenance issue. The potential for sloughing due to seismic events would be
reduced by providing well-vegetated side slopes, as recommended in Section 6.3.2.

6.2.4.1.2 Settlement

To estimate the magnitude of the anticipated settlements due to new construction, an analysis was carried out
on the critical section(s) representative of the subsurface conditions within the high fill section at about
STA 10+060, using the elastic deformation moduli as given above.

Based on this assessment, the settlement of the foundation soils under the new up to 8.7 m high embankment is
estimated to be less than 25 mm. This settlement is expected to occur relatively quickly during and immediately
following construction of the embankment based on the nature of the existing fill and native subgrade soils at the
site.
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6.2.4.2 High Fill Area 2 — E-N/S Ramp — STA 9+850 to STA 9+970

The area extending from about STA 9+850 to STA 9+970 along the proposed Highway 401/Holt Road E-N/S
Ramp alignment requires a new embankment up to about 4.5 m high to achieve the proposed vertical ramp
profile. The natural topography of this section of proposed interchange ramp is flat and low-lying, encompassing
a farm field and wooded area.

In general, the subsurface soils along the new E-N/S Ramp alignment in this area consist of a layer of topsoil
underlain by deposits of cohesive and non-cohesive fill which are in turn underlain by a sand and silt till deposit.

Details of the subsurface conditions for this high fill area are presented in Section 4.4 and shown on Drawing B1
in Appendix B.

In keeping with Section 6.2.1 on embankment fill types, the new embankment was analyzed assuming a suitable
earth fill composition and 2H:1V side slopes. The stability and settlement analyses assume that the organic soils
and existing fill soils encountered at/below ground surface within the footprint of the proposed embankment have
been removed prior to construction of the new high fill embankment. Where the new embankment transitions
into the existing Highway 401 embankment, any loose/soft or organic material should be stripped from the
existing embankment side slopes and the new fill should be ‘keyed into’ the existing very stiff to hard fill as
discussed in Section 6.4.3. The simplified stratigraphy and the associated unit weight, strength and deformation
employed for the different soil types encountered in this area are summarized below.

Bulk Unit | Elastic | Jective | Undrained
Soil Conditions Weight Modulus
(kN/m3) (MPa) Angle Strength
) (kPa)
. ) Not
New embankment fill (Earth fill) 20 ; 32 -
applicable
T Not
Existing fill (removed) 20 . 28 50
applicable
Very dense sand and silt till 20 100 35 -

The piezometric condition used in the analyses assumes the water table at about 3 m below ground surface,
based on the highest groundwater levels noted during drilling.

6.2.4.2.1 Stability

Based on the results of the subsurface investigation and review of the profile drawing, the critical section (i.e.
greatest embankment height and/or maximum thickness of soft, compressible foundation soils) for this high fill
section is located at about STA 9+970. The stability analysis performed on the critical section(s) indicates that
after the completion of construction, the embankment will have a Factor of Safety (FoS) greater than 1.3 for
deep-seated, global failure surfaces that would impact the operation of the roadway, as shown on Figure B5 in
Appendix B.

Pseudo-static seismic slope stability analyses for a 2H:1V slope indicate that the embankment will have a Factor
of Safety equal to or greater than 1.2 against deep-seated slope instability, using a peak ground acceleration of
0.08g, as shown on Figure B6 in Appendix B.
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The results of the pseudo-static seismic stability analyses do indicate that some shallow sloughing could occur
on the embankment slopes during seismic events. This sloughing would not, however, impair the use of the
highway, and would mainly be a maintenance issue. The potential for sloughing due to seismic events would be
reduced by providing well-vegetated side slopes, as recommended in Section 6.3.2.

6.2.4.2.2

To estimate the magnitude of the anticipated settlements due to new construction, an analysis was carried out
on the critical section(s) representative of the subsurface conditions within the high fill area at about STA 9+970,
using the elastic deformation moduli as given above.

Settlement

Based on this assessment, the settlement of the foundation soils under the new up to 4.5 m high embankment is
estimated to be less than 25 mm. This settlement is expected to occur relatively quickly during and immediately
following construction of the embankment based on removal of the the existing fill and nature of the subgrade
soils at the site.

6.2.4.3 High Fill Area 3 — E-N/S Ramp — STA 10+200 to STA 10+500

The area extending from about STA 10+200 to STA 10+500 along the proposed Highway 401/Holt Road E-N/S
Ramp alignment requires a new embankment up to about 4.5 m high to achieve the proposed vertical ramp
profile. The natural topography of this section of proposed interchange ramp is flat and low-lying, encompassing
a farm field.

In general, the subsurface soils along the new E-N/S Ramp alignment in this area consist of a layer of topsoil
underlain by a deposit of clayey silt or sand and gravel which is underlain by sand and silt and clayey silt till
deposits.

Details of the subsurface conditions for this high fill area are presented in Section 4.5 and shown on Drawing C1
in Appendix C.

In keeping with Section 6.2.1 on embankment fill types, the new embankment was analyzed assuming a suitable
earth fill composition and 2H:1V side slopes. The stability and settlement analyses assume that the organic soils
and existing fill soils encountered at/below ground surface have been removed prior to construction of the new
high fill embankment. The simplified stratigraphy and the associated unit weight, strength and deformation
employed for the different soil types encountered in this area are summarized below.

Bulk Unit Elastic ?:ﬁ;iitgvne Unggigwred
Soil Conditions Weight Modulus
(kN/m3) (MPa) Angle Strength
) (kPa)
' ' Not
New embankment fill (Earth fill) 20 ; 32 -
applicable
Stiff to very stiff clayey silt 20 25 30 50
Very dense sand and silt to hard clayey silt till 20 100 35 200

The piezometric condition used in the analyses assumes the water table at about 1 m below ground surface,

based on the highest groundwater levels noted during drilling.
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6.2.4.3.1 Stability

Based on the results of the subsurface investigation and review of the profile drawing, the critical section (i.e.
greatest embankment height and/or maximum thickness of soft, compressible foundation soils) for this high fill
area is located between about STA 10+300 and 10+450. The stability analysis performed on the critical
section(s) indicates that after the completion of construction, the embankment will have a Factor of Safety (FoS)
equal to or greater than 1.3 for deep-seated, global failure surfaces that would impact the operation of the
roadway, as shown on Figure C10 in Appendix C.

Pseudo-static seismic slope stability analyses for a 2H:1V slope indicate that the embankment will have a Factor
of Safety equal to or greater than 1.1 against deep-seated slope instability, using a peak ground acceleration of
0.08g, as shown on Figure C11 in Appendix C.

The results of the pseudo-static seismic stability analyses do indicate that some shallow sloughing could occur
on the embankment slopes during seismic events. This sloughing would not, however, impair the use of the
highway, and would mainly be a maintenance issue. The potential for sloughing due to seismic events would be
reduced by providing well-vegetated side slopes, as recommended in Section 6.3.2.

6.2.4.3.2 Settlement

To estimate the magnitude of the anticipated settlements due to new construction, an analysis was carried out
on the critical section(s) representative of the subsurface conditions within the high fill area between about
STA 10+300 and STA 10+450, using the elastic deformation moduli given above.

Based on this assessment, the settlement of the foundation soils under the new up to 4.5 m high embankment is
estimated to be less than 25 mm. This settlement is expected to occur relatively quickly during and immediately
following construction of the embankment based on removal of the existing fill and the nature of the subgrade
soils at the site.

6.2.4.4 High Fill Area 4 — N/S-E Ramp — STA 9+610 to STA 9+740

The area extending from about STA 9+610 to STA 9+740 along the proposed Highway 401/Holt Road N/S-E
Ramp alignment requires a new embankment up to about 6.8 m high to achieve the proposed vertical ramp
profile. The natural topography of this section of proposed interchange ramp is flat and low-lying, encompassing
a wet grassy area and the existing South Service Road.

In general, the subsurface soils along the new N/S-E Ramp alignment in this area consist of a layer of topsoil
underlain by a deposit of clayey silt fill which is underlain by a clayey silt with sand till deposit, and encountered
both granular and cohesive fill deposits underlain by a sand and gravel deposit which is underlain by the till
deposit at the existing South Service Road embankment.

Details of the subsurface conditions for this high fill area are presented in Section 4.6 and shown on Drawing D1
in Appendix D.

In keeping with Section 6.2.1 on embankment fill types, the new embankment was analyzed assuming a suitable
earth fill composition and 2H:1V side slopes. The stability and settlement analyses assume that the organic soils
and existing fill soils encountered at/below ground surface have been removed prior to construction of the new
high fill embankment. The simplified stratigraphy and the associated unit weight, strength and deformation
employed for the different soil types encountered in this area are summarized below.
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Bulk Unit | Elastic | Jective | Undrained
Soil Conditions Weight Modulus
(KN/m®) (MPa) Angle Strength
) (kPa)
) ' Not
New embankment fill (Earth fill) 20 . 32 -
applicable
Very stiff clayey silt fill 19 20 30 50
Hard clayey silt till 20 100 35 200

The piezometric condition used in the analyses assumes the water table at about 1.8 m below ground surface,
based on the highest groundwater levels noted during drilling.

6.24.4.1

Based on the results of the subsurface investigation and review of the profile drawing, the critical section (i.e.
greatest embankment height and/or maximum thickness of soft, compressible foundation soils) for this high fill
area is located at about STA 9+610. The stability analysis performed on the critical section(s) indicates that after
the completion of construction, the embankment will have a Factor of Safety (FoS) greater than 1.3 for
deep-seated, global failure surfaces that would impact the operation of the roadway as shown on Figure D7 in
Appendix D.

Stability

Pseudo-static seismic slope stability analyses for a 2H:1V slope indicate that the embankment will have a Factor
of Safety equal to or greater than 1.1 against deep-seated slope instability, using a peak ground acceleration of
0.08g, as shown on Figure D8 in Appendix D.

The results of the pseudo-static seismic stability analyses do indicate that some shallow sloughing could occur
on the embankment slopes during seismic events. This sloughing would not, however, impair the use of the
highway, and would mainly be a maintenance issue. The potential for sloughing due to seismic events would be
reduced by providing well-vegetated side slopes, as recommended in Section 6.3.2.

6.2.4.4.2

To estimate the magnitude of the anticipated settlements due to new construction, an analysis was carried out
on the critical section(s) representative of the subsurface conditions within the high fill area at about STA 9+610,
using the elastic deformation moduli as given above.

Settlement

Based on this assessment, the settlement of the foundation soils under the new up to 6.8 m high embankment is
estimated to be less than 25 mm. This settlement is expected to occur relatively quickly during and immediately
following construction of the embankments based on the nature of the fill and subgrade soils at the site.

6.2.4.5 High Fill Area 5 — N/S-W Ramp — STA 9+670 to STA 9+740

The area extending from about STA 9+670 to STA 9+740 along the proposed Highway 401/Holt Road N/S-W
Ramp alignment requires a new embankment up to about 4 m high to achieve the proposed vertical ramp profile.
The natural topography of this section of proposed highway is flat and low-lying, encompassing a farm field.

In general, the subsurface soils along the new N/S-W ramp alignment in this area consist of a layer of topsoil
underlain by a deposit of silty sand which is underlain by a sand and silt till deposit.
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Details of the subsurface conditions for this high fill area are presented in Section 4.7 and shown on Drawing E1
in Appendix E.

In keeping with Section 6.2.1 on embankment fill types, the new embankment was analyzed assuming a suitable
earth fill composition and 2H:1V side slopes. The stability and settlement analyses assume that the organic soils
and existing fill soils encountered at/below ground surface have been removed prior to construction of the new
embankment. The simplified stratigraphy and the associated unit weight, strength and deformation employed for
the different soil types encountered in this area are summarized below.

Bulk Unit | Elastic | ective | Undrained
Soil Conditions Weight Modulus
(kN/m3) (MPa) Angle Strength
) (kPa)
' ' Not

New embankment fill (Earth fill) 20 . 32 -
applicable

Compact to very dense silty sand 19 35 MPa 32 -

Dense to very dense sand and silt till 20 100 MPa 35 -

The piezometric condition used in the analyses assumes the water table at about 6 m below ground surface,
based on the highest groundwater levels noted during drilling.

6.24.5.1 Stability

Based on the results of the subsurface investigation and review of the profile drawing, the critical section (i.e.
greatest embankment height and/or maximum thickness of soft, compressible foundation soils) for this high fill
area is located between about STA 9+670 and 9+700. The stability analysis performed on the critical section(s)
indicates that after the completion of construction, the embankment will have a Factor of Safety (FoS) greater
than 1.3 for deep-seated, global failure surfaces that would impact the operation of the roadway as shown on
Figure E3 in Appendix E.

Pseudo-static seismic slope stability analyses for a 2H:1V slope indicate that the embankment will have a Factor
of Safety equal to or greater than 1.1 against deep-seated slope instability, using a peak ground acceleration of
0.08g, as shown on Figure E4 in Appendix E.

The results of the pseudo-static seismic stability analyses do indicate that some shallow sloughing could occur
on the embankment slopes during seismic events. This sloughing would not, however, impair the use of the
highway, and would mainly be a maintenance issue. The potential for sloughing due to seismic events would be
reduced by providing well-vegetated side slopes, as recommended in Section 6.3.2.

6.2.4.5.2

To estimate the magnitude of the anticipated settlements due to new construction, an analysis was carried out
on the critical section(s) representative of the subsurface conditions within the high fill area between about
STA 9+670 and 9+700, using the elastic deformation moduli as given above.

Settlement

Based on this assessment, the settlement of the foundation soils under the new up to 4 m high embankment is
estimated to be less than 25 mm. This settlement is expected to occur relatively quickly during and immediately
following construction of the embankments based on the nature of the subgrade soils at the site.
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6.2.4.6 High Fill Area 6 — W-N/S Ramp — STA 10+550 to STA 10+580

The area extending from about STA 10+550 to STA 10+580 along the proposed Highway 401/Holt Road W-N/S
Ramp alignment requires a new embankment up to about 5.5 m high, and potentially up to 7 m high where new
fill is required over the existing roadway fill, to achieve the proposed vertical ramp profile. The natural
topography of this section of proposed interchange ramp is flat and low-lying, encompassing a grassy area with
light tree cover.

In general, the subsurface soils along the new ramp alignment in this area consist of a layer of topsoil underlain
by a deposit of clayey silt till, and asphalt at ground surface underlain by cohesive and non-cohesive fill which is
underlain by the till deposit under the existing Holt Road embankment.

Details of the subsurface conditions for this high fill area are presented in Section 4.8 and shown on Drawing F1
in Appendix F.

In keeping with Section 6.2.1 on embankment fill types, the new embankment was analyzed assuming a suitable
earth fill composition and 2H:1V side slopes. The stability and settlement analyses assume that the organic soils
and existing fill soils encountered at/below ground surface that do not form part of the existing Holt Road
embankment have been removed prior to construction of the new high fill embankment. Where the new
embankment meets the existing Holt Road embankment, any loose/soft or organic material should be stripped
from the existing embankment side slopes and the new fill should be ‘keyed into’ the existing very stiff to hard fill
as discussed in Section 6.4.3. The simplified stratigraphy and the associated unit weight, strength and
deformation employed for the different soil types encountered in this area are summarized below.

Bulk Unit Elastic EFfrfiegiit;vne Un&:zg}’ed
Soil Conditions Weight Modulus
(kN/m3) (MPa) Angle Strength
) (kPa)
. ) Not
New embankment fill (Earth fill) 20 ; 32 -

applicable

Hard clayey silt till 20 100 MPa 35 200

The piezometric condition used in the analyses assumes the water table at about 4.9 m below ground surface,
based on the highest groundwater levels noted during drilling.

6.2.4.6.1 Stability

Based on the results of the subsurface investigation and review of the profile drawing, the critical section (i.e.
greatest embankment height and/or maximum thickness of soft, compressible foundation soils) for this high fill
area is located at about STA 10+550, and potentially may be up to 7 m high to the north of about STA 10+580 in
the roundabout roadway. The stability analysis performed on the critical section at STA 10+550 indicates that
after the completion of construction (including removal and replacement of any topsoil or existing unsuitable fill),
the embankment will have a Factor of Safety (FoS) greater than 1.3 for deep-seated, global failure surfaces that
would impact the operation of the roadway as shown on Figure F5 in Appendix F. A check on the stability of a
7 m high embankment constructed of new fill over existing roadway fill confirms that the Factor of Safety will also
be greater than 1.3.
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Pseudo-static seismic slope stability analyses for a 2H:1V slope indicate that the embankment will have a Factor
of Safety equal to or greater than 1.1 against deep-seated slope instability, using a peak ground acceleration of
0.08g, as shown on Figure F6 in Appendix F.

The results of the pseudo-static seismic stability analyses do indicate that some shallow sloughing could occur
on the embankment slopes during seismic events. This sloughing would not, however, impair the use of the
highway, and would mainly be a maintenance issue. The potential for sloughing due to seismic events would be
reduced by providing well-vegetated side slopes, as recommended in Section 6.3.2.

6.2.4.6.2 Settlement

To estimate the magnitude of the anticipated settlements due to new construction, analysis was carried out on
the critical section(s) representative of the subsurface conditions within the high fill area at about STA 10+550 for
the 5.5 m high embankment using the elastic deformation moduli as given above.

Based on this assessment, the settlement of the foundation soils under the new up to 5.5 m high
embankments is estimated to be less than 25 mm. This settlement is expected to occur relatively quickly during
and immediately following construction of the embankments based on the nature of the subgrade soils at the
site. Although the 7 m high section of the embankment in the roundabout roadway includes a new 2 m thick
zone of fill over the existing embankment, the settlement of the overall embankment is estimated to be less than
25 mm.

6.3 Deep Cut Sections

Based on the vertical profiles and cross sections for the proposed interchange ramp and service road
configurations, earth cuts are required at two sites within the project limits along the proposed South Service
Road alignment as summarised below.

Site Numb d Horizontal Approximate
ite Number an Extent Distance Depth of Cut Comments
Location
(m) (m)
Cut to be made through existing
Area 7 — South Service Sta. 13+160 to 13+265 105 6109 fill mound; cut is 4.5 m t(_) 75 m
Road deep along centre line of
roadway
Toe of new slope will be located
Area 8 — South Service Sta. 114850 to 124500 650 1210 17 up to apoyt 14 m to the south o_f
Road the existing toe of the Soil
Disposal Mound

6.3.1 Global Stability

The following sections outline the methodology used to evaluate embankment (l.e. cut slope) stability at the
Deep Cut Areas 7 and 8. In addition, the parameters used in the analyses for each of the critical section(s) and
the results of the analysis are also presented.

In accordance with MTO'’s standard practice, a minimum 2 m wide mid-height bench should be provided where
cut slopes inclined at 2H:1V or steeper are greater than 6 m high (such as in Area 8), such that the uninterrupted
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slope height does not exceed 6 m, in order to control surficial erosion and improve stability. If the slope angle is
shallower than 2H:1V consideration can be given to increasing the vertical height between benches.

6.3.1.1 Methodology

Global stability analyses have been carried out for the critical sections using limit equilibrium methods. Critical
sections correspond to the greatest cut height and/or the maximum thickness of weak/soft soils. Similar to the
slope stability analysis for the High Fill Areas 1 to 6, all limit equilibrium slope stability analyses were performed
using the commercially available program Slide (Version 6.0), produced by Rocscience Inc., to establish that the
minimum target factor of safety of 1.3 is obtained. This minimum factor of safety is considered appropriate for
the cut slope on this project, considering the design and performance requirements and the available field and
laboratory testing data. Under earthquake conditions a factor of safety of 1.0 is considered appropriate for global
stability.

The piezometric conditions required in the analyses were based on the groundwater levels observed during the
subsurface investigation.

6.3.1.2 Parameter Selection

The simplified stratigraphy together with the associated strength and unit weight employed for the different native
soil types for the critical sections in each deep cut area are summarized in Section 6.3.1.3 for each deep cut
area.

The subsoils encountered in the various areas are composed of cohesive and granular fill soils underlain by
sand and silt to clayey silt till. For granular soils, effective stress parameters (assuming drained conditions) for
the granular soils were estimated from empirical correlations using the results of in situ Standard Penetration
Tests (SPT), in conjunction with engineering judgement based on experience in similar soil conditions.

For cohesive deposits, both effective stress and total stress (assuming undrained conditions) parameters were
employed in the analyses to determine the critical case. The total stress parameters (i.e. average mobilized
undrained shear strength — s,) for the cohesive soils were estimated from correlations with the SPT results and
laboratory (natural water content) test data.

As per the assessment for the High Fill Areas, this site is located in Seismic Zone 1, and the site-specific peak
ground acceleration (PGA) is 0.08g based on the NRC website. The Site Coefficient (S) may be taken as 1.0,
consistent with Soil Profile Type | in accordance with Section 4.4.6 and Table 4.4 of CHBDC (2006) and the
ground surface acceleration is approximately 0.08g.

6.3.1.3 Results of Analysis
6.3.1.3.1 Deep Cut Area 7 — South Service Road - STA 13+160 to STA 13+265

The area extending from about STA 13+160 to STA 13+265 along the proposed new South Service Road
alignment requires a cut up to about 9 m deep through an existing fill mound to achieve the proposed vertical
roadway profile. The natural topography of this section of proposed roadway is flat and low-lying, encompassing
a grassy area with some tree cover.

In general, the subsurface soils along the new South Service Road alignment in this area consist of a layer of
topsoil underlain by a deposit of fill comprised of clayey silt with sand which is underlain by a silt to silt and sand
till deposit.
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Details of the subsurface conditions for this deep cut area are presented in Section 4.9 and shown on
Drawing G1 in Appendix G.

The simplified stratigraphy and the associated unit weight and strength parameters employed for the different

soil types encountered in this area are summarized below.

. Effective Undrained
Bulk Unit o
. - . Friction Shear
Soil Conditions Weight Anal h
(kN/mS) nog e Strengt
) (kPa)
Firm to hard clayey silt fill 19 30 25
Dense to very dense sand and silt to sandy silt till 20 35 --

The piezometric condition used in the analyses was the water table at about 6 m below ground surface, which is
the highest groundwater level noted during drilling.

Based on the results of the subsurface investigation and review of the profile drawing, the critical section (i.e.
greatest cut slope height and/or maximum thickness of loose/soft foundation soils) for this cut section is located
at about STA 13+235. The stability analysis performed on the critical section(s) indicates that after the
completion of excavation the cut slope inclined at 2H:1V, will have a Factor of Safety (FoS) equal to or greater
than 1.3 for deep-seated, global failure surfaces that would impact the operation of the roadway, as shown on
Figure G6 in Appendix G.

Pseudo-static seismic slope stability analyses for a 2H:1V cut slope configuration indicate that the cut slopes will
have a Factor of Safety equal to or greater than 1.1 against deep-seated slope instability, using a peak ground
acceleration of 0.08g, as shown on Figure G7 in Appendix G.

The results of the pseudo-static seismic stability analyses indicate that some shallow sloughing could occur on
the cut slopes during seismic events. This sloughing would not, however, impair the use of the highway, and
would mainly be a maintenance issue. The potential for sloughing due to seismic events would be reduced by
providing well-vegetated side slopes, as recommended in Section 6.3.2.

6.3.1.3.2 Deep Cut Area 8 — South Service Road - STA 11+850 to STA 12+500

The area extending from about STA 11+850 to STA 12+500 along the proposed new South Service Road
alignment requires a cut up to about 17 m deep through the existing OPG soil disposal mound to achieve the
proposed vertical roadway profile. The existing north face of the soil disposal mound is inclined at 4 Horizontal
to 1 Vertical (4H:1V) with 2 m wide benches located about every 5 metres vertical height.

Based on the plan and section drawings provided by URS, the proposed new South Service Road and
Waterfront Trail will be relocated about 50 m to 100 m to the south of the existing road, requiring a cut into the
existing soil disposal mound. The preferred design is to cut into the soil disposal mound slopes as steep as
technically feasible from the existing slope angle of 4H:1V in order to reduce the volume of soil to be excavated
and to limit the construction footprint on OPG property.

In general, the subsurface soils along the new South Service Road alignment in this area consist of a layer of
topsoil underlain by a fill deposit consisting of somewhat interlayered zones of silt to sandy silt, clayey silt with
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sand to silt and sand to sand and silty clay in places. The fill is generally underlain by a deposit of hard clayey
silt with sand till.

The simplified stratigraphy and the associated unit weight and strength employed for the different soil types
encountered in this area are summarized below.

. Effective Undrained
Bulk Unit o
. - . Friction Shear
Soil Conditions Weight Anal h
(kN/mS) nog e Strengt
) (kPa)
Existing fill (overall soil disposal mound) 21 29 75
Hard clayey silt with sand till 20 35 200

The groundwater level within Deep Cut Area 8 ranges from about Elevation 121 m at the east limit to about
Elevation 117 m at the west limit of the soil disposal mound based on the recorded water level measurements in
the monitoring wells by Ecoplans in January 2010 and by Golder in July 2013 and based on water levels
recorded in the open boreholes during Golder’s 2013 geotechnical investigation. The groundwater level near the
toe of the disposal mound (i.e. adjacent to the existing South Service Road) ranges from about Elevation 118 m
at the east limit to about Elevation 112 m at the west limit of the mound based on the recorded water level
measurements by Ecoplans in January 2010 and by Golder in July 2013. The water levels measured in the
monitoring wells by Ecoplans suggest that groundwater has “perched” or stabilized within the soil disposal
mound up to about 5 m higher than the groundwater level measured in the surrounding grade.

The configuration of the realigned South Service Road and inclination of the cut slope used in the models are
based on the typical design sections provided by URS showing the maximum slope height. A 2 m wide mid-
height bench was also incorporated into the slope for the stability analysis model as adopted by MTO for cuts
greater than 6 m deep. The piezometric conditions used in the analyses are based on the highest groundwater
level recorded during current drilling operations and/or the highest groundwater level recorded from the nearest
monitoring well by Ecoplans, which was measured to be at about Elevation 119 m near the critical section
chosen for the model (i.e. Section C-C’ on Drawing H2).

The stability analysis performed on the critical section(s) indicate that to achieve a Factor of Safety (FoS) equal
to or greater than 1.3 for deep-seated, global failure surfaces that would impact the operation of the roadway the
cut slope should be inclined at 3H:1V or flatter, and should incorporate a 2 m wide bench near the mid-level of
the cut. The results of the static global stability analysis are shown on Figure H9 in Appendix H.

Pseudo-static seismic slope stability analyses for the 3H:1V cut slope configuration incorporating a 2 m wide
bench, indicate that the cut slope will have a Factor of Safety equal to or greater than 1.0 against deep-seated
slope instability, using a peak ground acceleration of 0.08g, as shown on Figure H10 in Appendix H. The results
of the pseudo-static seismic stability analyses do indicate that some shallow sloughing could occur on the cut
slopes during seismic events. This sloughing would not, however, impair the use of the highway, and would
mainly be a maintenance issue. The potential for sloughing due to seismic events would be reduced by
providing well-vegetated side slopes, as recommended in Section 6.3.2.
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6.3.2 Surficial Stability & Erosion Protection

Surface water should be directed away from the permanent excavation / deep cut areas at all times. The
drainage facilities at the crest of the new cut and along any mid-height benches should be designed such that
surface water is directed into the existing overall drainage system and reduces infiltration. As a result, additional
benches or benches located at certain specific elevations may be required in order to tie-in to the existing
drainage system. It is recommended that the new benches be designed with a slight back-slope, (i.e. 1 per cent)
to contain and channel surface water flow and reduce the potential for surface water from progressing down the
slope face and to direct surface water into the existing or new stormwater management system for the site.

To reduce erosion on the permanent cut slopes due to surface water flow, it is recommended that topsoil and
seeding be placed as soon as possible in accordance with OPSS 804 (Seed and Cover) or consistent with OPG
standards/methods that have proven effective. The As-Built report for the soil disposal mound (Ontario Hydro,
1981) includes a description of a seeding program which tested various seeding methods and mixtures on the
mound and the effectiveness of each. Excavation of the deep cuts should be completed sufficiently early in the
year to allow for protective growth on the cut slopes to occur. If protection is not in place before winter, remedial
works on the side slopes in the Spring may be required prior to topsoil placement and seeding as a result of
erosional damage. The surrounding ditches may also require remediation due to the inflow and accumulation of
eroded fill materials during and shortly after construction, and during regular maintenance activities. A typical
cross-section showing the overall slope geometry and typical cross-sections of the recommended drainage
features are shown on Figure H11 in Appendix H.

Given that the stabilized groundwater level within the soil disposal mound is reportedly up to about 5 m above
the surrounding groundwater level, which is anticipated to be at or near the proposed intercepter ditch level (at
the base of the cut), groundwater seepage, to the surface of the cut slope during and after construction is
anticipated. As a result of the existing high groundwater level relative to the proposed base of the cut, it is
recommended that either a dewatering program be implemented (as discussed in Section 6.4.2) or the proposed
intercept ditch profile, or a pilot trench, be excavated as soon as possible in the construction operations and
finger ditches /sub-drains be installed (as required) progressively as the subgrade is lowered and in advance of
the final side-slopes being excavated to the design grade, to allow the groundwater to drain progressively
thereby reducing the risk of surficial instability along the side-slopes and disturbance/softening of the existing fill
soils. Seeding/re-vegetation of the cut slope below the water table should not be carried out until the slope has
had sufficient time to drain and groundwater is not actively seeping out of the face of the cut slope (estimated to
be approximately in 2 to 4 weeks).

Provided that the cut is allowed sufficient time to drain, a permanent side-slope no steeper than 3H:1V and
incorporation of a 2 m wide mid-slope bench is considered adequate for the period of excavation operations , but
a contingency / allowance for temporary slope protection using gravel sheeting (minimum 0.5 m thick and as per
OPSS 511) should be included in the Contract. Gravel sheeting, or ‘shot-rock’, was previously used by OPG
during the construction of the soil disposal mound (as described in Section 4.10 and encountered in Borehole
13-29) and proved to be successful in protecting the face of the slope from erosion due to water seepage. The
gravel sheeting would likely be required only in localized areas and could be removed prior to re-vegetating the
slope after the slope has had sufficient time to drain.

3

February, 2014 ? Golder
Report No. 09-1111-0019 39 Associates



FOUNDATION INVESTIGATION AND DESIGN REPORT
HIGHWAY 401/HOLT ROAD INTERCHANGE -DEEP CUTS AND HIGH FILLS

If sufficient time is not available in the construction schedule to allow for gravity drainage or the slope face
cannot be adequately protected from erosion, a dewatering program as discussed in Section 6.4.2 should be
implemented.

6.4  Design and Construction Considerations
6.4.1 Excavation

For temporary excavations, the existing fills and the native firm to stiff or loose to compact soils are considered
to be Type 3 soils and the remaining native soils such as the till deposits that may be excavated at this site are
considered to be Type 2 soil according to the Occupational Health and Safety Act and Regulation for
Construction Projects (OHSA) Ontario Regulation 213, Construction Projects (as amended). As such,
temporary excavations in Type 2 soils should be carried out with walls sloped to within 1.2 m of the bottom with a
slope having a minimum gradient of 1H:1V provided water is allowed sufficient time to drain. Similarly, Type 3
soils should have a minimum 1H:1V gradient to the base of the excavation. If dewatering is not implemented or
if sufficient time is not allowed for the soils to drain during excavation operations, temporary side-slopes should
be no steeper than 2.5H:1V.

All excavations must be carried out in accordance with the latest edition of the Ontario Health and Safety Act
(OHSA) O. Reg 213/91 (Construction Projects).

6.4.2 Control of Groundwater

Details of the groundwater levels encountered at each site during the field investigation are summarized in
Sections 4.3 to 4.10. Excavation below the groundwater level is only anticipated to be required for the deep cut
within the existing OPG soil disposal mound (Area 8). All other excavations are anticipated to extend to an
elevation higher than the groundwater table. Perched water may be present within the surficial soil and fill
deposits above the very dense/hard till deposits. However it is expected that such seepage volumes will be
minor and could be controlled by pumping from properly filtered sumps within the excavations. It is anticipated
that a Permit to Take Water (PTTW) will not be required for control of the groundwater seepage at these
locations.

If sufficient time is not available in the construction schedule to allow for gravity drainage of the groundwater
within the soil disposal mound (Area 8) to the interceptor ditches via finger trenches/sub drains (as discussed in
Section 6.3.2), a dewatering program should be implemented prior to the start of excavation operations below
the water table. The goal of the dewatering system should be to lower the groundwater level and maintain it
below the proposed excavation grade for the South Service Road and the associated ditches. This could be
accomplished by pumping from either drilled well points or from properly filtered sumps excavated in a line along
the slope face immediately upslope of the location where the proposed excavation grade meets the elevation of
the existing water table (i.e. about 117 m to 121 m). It is estimated that wells/sumps spaced at approximately
every 3 m along the slope parallel to South Service Road and a pumping duration of approximately 2 weeks will
be required to adequately lower the groundwater table.

The groundwater level in Area 8 will stabilize over time, is anticipated to be lowered by up to 5 m near the toe of
the excavated side-slope and gradually rise within the soil mound to meet the existing groundwater level within
the undisturbed portion of the mound. Given the generally dense to very dense relatively density/firm to hard
consistency of the existing fill and considering there is a net unloading within the deep cut section, settlement
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due to lowering of the groundwater level is not anticipated to be a concern. Settlements of the ground surface
near the crest of the excavated side slope are expected to be less than 25 mm.

A NSSP for dewatering during deep cut excavations is included in Appendix K.

6.4.3 Subgrade Preparation and Embankment Construction

Prior to placing any embankment fill, all topsoil, organic matter and existing loose/soft fill materials should be
stripped from the footprint of the embankment areas and the exposed subgrade soils should be proof-rolled prior
to fill placement, in accordance with SP 206S03 (Earth Excavation and Grading). Considering that the majority
of the existing fills contain organics as encountered in several boreholes advanced at the site, it is recommended
that all existing fills be removed from within the new embankment footprint where fill heights are in excess of
4.5 m. If existing fills are to remain below the new embankments where fills are less than 4.5 m, with the
exception of the very stiff to hard embankment fills that support the existing Holt Road at High Fill Areas 1 and 6
and Hwy 401 at the east end of High Fill Area 2, there should be a transition zone to avoid abrupt differential
settlements that could be propagated to the road surface. The transition zone should extend from the point
where the embankment is 4.5 m high back along the alignment at a 3H:1V slope where the thickness of the new
fill is less than 4.5 m high and the existing fill is to be left in place.

Any new embankment fill should be placed and compacted in accordance with SP 206S03 (Earth Excavation
and Grading), and OPSS 501/SP105S21 (Compaction), with inspection and field density testing by qualified
personnel during placement operations to confirm that appropriate materials are used and that adequate levels
of compaction are achieved. Where new embankments or widened embankments meet existing embankment fill
(i.e. at High Fill Areas 1, 2, and 6), benching of the existing embankment side slopes should be carried out to
“key in” the new fill materials for the widening, in accordance with OPSD 208.010 (Benching of Earth Slopes).

The use of suitable granular fill for construction of roadway embankments is recommended rather than the use
of cohesive fill, since the majority of settlement of granular fills would occur during construction whereas some
settlement of cohesive fills, if used, would occur post-construction.

s

February, 2014 ’ Golder
Report No. 09-1111-0019 41 Associates



FOUNDATION INVESTIGATION AND DESIGN REPORT
HIGHWAY 401/HOLT ROAD INTERCHANGE -DEEP CUTS AND HIGH FILLS

7.0 CLOSURE

This report was prepared by Mr. Matthew Kelly, P.Eng., a Geotechnical Engineer with Golder and reviewed by
Mr. Kevin Bentley, P.Eng. Mr. Jorge M.A. Costa, P.Eng., Golder's MTO's Designated Contact for this project

conducted an independent quality control review of this report.

Kevin Bentley, P.Eng.,
Geotechnical Engineer, Associate

Jorge, M. A. Ggsta, Rk
Designated MTO%g
MWK/KJB/JMAC/
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LIST OF SYMBOLS

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

In x,
|Oglo

FoS

™ > =<

m
<

g g acs

Vo
GO1, G2, G3

GENERAL

3.1416

natural logarithm of x

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

time

factor of safety

STRESS AND STRAIN

shear strain

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

volumetric strain

coefficient of viscosity

Poisson’s ratio

total stress

effective stress (¢’ = 6 — u)

initial effective overburden stress
principal stress (major, intermediate,
minor)

mean stress or octahedral stress
= (o1 + o2 + 03)/3

shear stress

porewater pressure

modulus of deformation

shear modulus of deformation
bulk modulus of compressibility

SOIL PROPERTIES

Index Properties

bulk density (bulk unit weight)*

dry density (dry unit weight)

density (unit weight) of water

density (unit weight) of solid particles
unit weight of submerged soil

0 =v-vw)

relative density (specific gravity) of solid
particles (Dr = ps / pw) (formerly Gs)
void ratio

porosity

degree of saturation

* Density symbol is p. Unit weight symbol is y
where y=pg (i.e. mass density multiplied by
acceleration due to gravity)

()

w

w; or LL
W, or PL
I, or Pl
Ws

I

Ic

€max
€min

Ip

~

b)

X T < Qoo

()

Notes: 1

Index Properties (continued)
water content

liquid limit

plastic limit

plasticity index = (W — wp)
shrinkage limit

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

void ratio in densest state
density index = (Emax — €) / (Emax — €min)
(formerly relative density)

Hydraulic Properties
hydraulic head or potential
rate of flow

velocity of flow

hydraulic gradient

hydraulic conductivity
(coefficient of permeability)
seepage force per unit volume

Consolidation (one-dimensional)
compression index

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

swelling index

secondary compression index
coefficient of volume change

coefficient of consolidation (vertical direction)
coefficient of consolidation (horizontal direction)

time factor (vertical direction)
degree of consolidation
pre-consolidation stress

over-consolidation ratio = ¢'p / 6'vo

Shear Strength

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

undrained shear strength (¢ = 0 analysis)
mean total stress (o1 + 63)/2
mean effective stress (c¢'1 + 0'3)/2
(01— 03)/2 or (6’1 — ©'3)/2
compressive strength (o1 — o3)
sensitivity

t=c'+ o' tan ¢’
shear strength = (compressive strength)/2



LIST OF ABBREVIATIONS

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

AS  Auger sample (@& Non-Cohesive (Cohesionless) Soils
BS  Block sample Density Index N
CS  Chunk sample Relative Density Blows/300 mm or Blowsl/ft
DS Denison type sample Very loose Oto 4
FS  Foil sample Loose 4 to 10
RC  Rock core Compact 10 to 30
SC  Saoil core Dense 30 to 50
SS  Split-spoon Very dense over 50
ST  Slotted tube
TO  Thin-walled, open
TP  Thin-walled, piston
WS  Wash sample
(b) Cohesive Soils
Il PENETRATION RESISTANCE Consistency
Cu, Su
Standard Penetration Resistance (SPT), N: kPa psf
The number of blows by a 63.5kg. (140 Ib.) Very soft 0to 12 0to 250
hammer dropped 760 mm (30 in.) required to Soft 12 to 25 250 to 500
drive a 50 mm (2 in.) drive open sampler for a Firm 25 to 50 500 to 1,000
distance of 300 mm (12 in.) Stiff 50 to 100 1,000 to 2,000
Very stiff 100 to 200 2,000 to 4,000
Hard over 200 over 4,000
Dynamic Cone Penetration Resistance; Ng: V. SOIL TESTS
The number of blows by a 63.5 kg (140 Ib.) w water content
hammer dropped 760 mm (30 in.) to drive Wp plastic limit
uncased a 50 mm (2 in.) diameter, 60° cone Wi liquid limit
attached to “A” size drill rods for a distance of C consolidation (oedometer) test
300 mm (12 in.). CHEM  chemical analysis (refer to text)
CID consolidated isotropically drained triaxial test"
PH: Sampler advanced by hydraulic pressure Clu consolidated isotropically undrained triaxial test
PM: Sampler advanced by manual pressure with porewater pressure measurement*
WH: Sampler advanced by static weight of hammer  Dg relative density (specific gravity, Gs)
WR: Sampler advanced by weight of sampler and DS direct shear test
rod M sieve analysis for patrticle size
MH combined sieve and hydrometer (H) analysis
Piezo-Cone Penetration Test (CPT) MPC Modified Proctor compaction test
A electronic cone penetrometer with a 60° SPC Standard Proctor compaction test
conical tip and a project end area of 10 cm” oC organic content test
pushed through ground at a penetration rate of SOg4 concentration of water-soluble sulphates
2 cm/s. Measurements of tip resistance (Q), ucC unconfined compression test
porewater pressure (PWP) and friction alonga  UU unconsolidated undrained triaxial test
sleeve are recorded electronically at 25 mm \% field vane (LV-laboratory vane test)
penetration intervals. Y unit weight
Note:1 Tests which are anisotropically consolidated prior
to shear are shown as CAD, CAU.
V. MINOR SOIL CONSTITUENTS
Per cent by Weight Modifier Example
Oto 5 Trace Trace sand
5t 12 Trace to Some (or Little) Trace to some sand
12 to 20 Some Some sand
20 to 30 (ey) or (y) Sandy
over 30 And (non-cohesive (cohesionless)) or  Sand and Gravel

SAMPLE TYPE

With (cohesive)

SOIL DESCRIPTION

Silty Clay with sand / Clayey Silt with sand
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APPENDIX A

High Fill Area 1 - Holt Road, STA 10+050 to 10+170
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METRIC
DIMENSIONS ARE IN METRES AND/OR CONT NO.

MILLIMETRES UNLESS OTHERWISE SHOWN.

STATIONS IN KILOMETRES + METRES. GWP No. 21 01 _08_00

HIGHWAY 401 SHEET

HIGH FILL AREA 1—HOLT ROAD
(STA 10+050 TO 10+170)

BOREHOLE LOCATIONS AND SOIL STRATA
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RECORD OF BOREHOLE No BH13-1

SHEET 1 OF 1

METRIC

PROJECT 09-1111-0019
G.W.P. 2101-08-00 LOCATION N 4860691.2 ;E 367324.1 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE May 27, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION
| NATURAL [ REMARKS
) 3 PLASTIC ySetore  blQubf | &
= o |<8| o 20 40 60 80 100 LMT — content  WMT S © &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV oo | H i O |SHEAR STRENGTH kPa
DESCRIPTION =l = & < zZz = —_—t DISTRIBUTION
DEPTH § ) - > 8 o ; O UNCONFINED + FIELD VANE ’Y (%)
== Z |€©°| L |e QUICKTRIAXIAL X REMOULDED WATER CONTENT (%)
111.0]  GROUND SURFAGE “ 20 40 €0 80 100 0 20 30 kNm® |GR SA Sl CL
0.0 TOPSOIL
110.6 1 SS 3
Clayey silt, some sand, trace
110.2 gravel (FILL)
08 Brown ®
Moist 4l 2 | ss | 34 110 o
CLAYEY SILT with SAND to some "y
sand, trace to some gravel, P
inferred cobbles throughout (TILL, Pg
et ghout (TILL) D 0o 3 15 49 33
Brown to grey A
Moist b 109
D% s s 10N 12 39 37 12
L7
Z %;‘ - 108
L2
g °
g 107
14
g
P ———ss—fsomog R
f I 106
4
1
'/A
4 105
W —ss—eommd <
W
I
3G
ol 104
114
8
P‘;
4
/b“;
A 103
/b‘k
4
o
‘;y
vl4 102
101.8 i 0
9.2 END OF BOREHOLE
NOTES:
1. Water level at a depth of 6.1 m
below ground surface (Elev. 104.9
m) upon completion of drilling.
2. Borehole caved to a depth of
6.1 m below ground surface (Elev.
104.9 m) upon completion of dril
0y
+ 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity
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RECORD OF BOREHOLE No BH13-2

SHEET 1 OF 1

METRIC

PROJECT 09-1111-0019
G.W.P._ 2101-08-00 LOCATION N 4860647.0 ;E 367303.2 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE May 30, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
| NATURAL [ REMARKS
W o 6 PLASTIC ySetore  blQubf | &
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV o ] i i O |SHEAR STRENGTH kPa
DESCRIPTION eS| S| 238 E _ DISTRIBUTION
DEPTH § S [ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
116.3 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
00 ASPHALT (150 mm)
0.2 Sand, some gravel, trace silt 116
(FILL) 1| As - o
115.5 Brown
0.8 Moist
Sandy clayey silt to clayey Silt, 2| 88 | 37
some sand, trace to some gravel, 115
trace organics and containing
rootlets (FILL)
Very stiff to hard 3| ss 36 — 14 29 42 15
Brown to grey
Moist
114
4 Ss 33
5 Ss 106 113 o) 0 18 65 17
6 Ss 28
112
7| SS 23
111
110.7
5.6 CLAYEY SILT with SAND trace to P
some gravel, inferred cobbles ~/~
throughout (TILL) "N
Hard Y418 SS J00/0 T 110 5 35 45 15
Grey A
Wet P!
4
P
B
g Y | 109
7
108.6 g 81TIAN
7.7 END OF BOREHOLE
NOTES:
1. Water level at a depth of 7.3 m
below ground surface (Elev. 109.0
m) during drilling.
2. Borehole caved at a depth of
7.6 m below ground surface (Elev.
108.7 m) upon completion of
drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity
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RECORD OF BOREHOLE No BH13-3

SHEET 1 OF 1

METRIC

PROJECT 09-1111-0019
G.W.P. 2101-08-00 LOCATION N 4860654.6 ;E 367347.6 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE May 28, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
| NATURAL [ REMARKS
Weg| 3 PLASTIC leTure LlQup| &
5 o |22 3 20 40 60 80 100 |UMT  content LMT| S O &
el i wlzE| z v . . . . We w w | 55 [ cramsize
ELEV oo | H 2 |25| © |SHEAR STRENGTH kPa
DESCRIPTION =l = = < zZz = —_—t DISTRIBUTION
DEPTH § S ﬁ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
110.9 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
g ToPsOL = DR .
0.3 Clayey silt, some sand, trace to
1101 some gravel (FILL)
0' 3 Very stiff 8
- Brown e 110
\ Moist / i) 2 S8 21
CLAYEY SILT with SAND, trace to é
some gravel, inferred cobbles and ]
boulders at 4.6 m depth (TILL Py
Very stiff to hard Pin (TILL) 1741 3 | SS | 64 — 6 29 36 29
Brown to grey o 109
Moist 5%
2 TS5 500
b 108
fp‘ 15 SS 0/0 1 o
1
£ VA
] |~
% B 107
L4
g
Y % 55—56/6-69] o 4 39 49 8
Augers grinding on inferred 8%
cobbles and boulders 3‘ 106
’/A
g
}y
105
M % g 55—56/6-69]
W
I
e 104
114
14
P‘;
103.2 Mo —ss— s 4 35 45 16
7.7
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity
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Sensitivity

PROJECT 0041110015 RECORD OF BOREHOLE No BH13-4  SHEET 1 OF 1 METRIC
G.W.P. 2101-08-00 LOCATION N 4860579.7 ;E 367324.9 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE May 27, 2013 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
W o 5 & PLASTIC \dieTore  LIQUD[ £
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV 'ﬂ_- o o 2 S5 8 SHEAR STRENGTH kPa —_— e DISTRIBUTION
DEPTH DESCRIPTION < sl |3 33 < [o unconrFineD + FIELD VANE Y %)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
113.5 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL
1131 1 SS 27
0.4 CLAYEY SILT with SAND trace 113
gravel, inferred cobbles and 14
Eouljders (TILL) ] 2 SS _150/0.15 z e} 16 38 34 12
ar By
Brown to grey 7] %
Moist 44
i sT—ss—somog 112 g 9 43 38 10
”/A
»
--------------- 4
Augers grinding on inferred b 4 SS—soraog 111
cobbles and boulders between ¥ /
depths of 2.13 mand 4.6 m ¥l M
f%y = oroog| o]
e 110
_______________ gl
Augers grinding on inferred /
cobbles and boulders at a depth of It
3.8m 14 109
108.9 A7 T—ss—sooog o
4.7 END OF BOREHOLE
NOTES:
1. Water level at a depth of 0.9 m
below ground surface (Elev. 112.6
m) during drilling.
2. Borehole caved to a depth of
3.4 m below ground surface (Elev.
110.1 m) upon completion of
drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE



éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

PROJECT 0641110010 RECORD OF BOREHOLE No BH13-15 SHEET 1 OF 1 METRIC
G.W.P. 2101-08-00 LOCATION N 4860637.2 ;E 367352.9 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE May 31, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
| NATURAL [ REMARKS
Weg| 3 PLASTIC leTure LlQup| &
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% w | 5 =E| z ! ! ! ! . Wo w w | 2% | GRANSIZE
ELEV 'ﬂ_- m| # 2 S a 8 SHEAR STRENGTH kPa —_—— DISTRIBUTION
DEPTH DESCRIPTION < sl |3 33 < [o unconrFineD + FIELD VANE Y %)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
111 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL 111
110.7 1 SS 18
0.4 Sandy clayey silt, trace gravel
(FILL)
Very stiff
Brown 2 SS 28 110 P 4 24 43 29
Moist
109.7
1.4 CLAYEY SILT with SAND trace to Pt
some gravel, inferred cobbles and T
boulders at 4.6 m depth (TILL) i 3| S8 | %0
Hard j% 109
Brown to grey L
Moist 4 SS [50/13 o 4 39 42 15
%ply w2y SS_ R0/ 10 108
¢ bt
)/y B SS1R0/10
i v
L 107
r’fA
#l JA SS 0710 ]
Augers grinding on inferred %
cobbles and boulders il
[ 106
¢l I
i
¢ It
r/}A
’l 8 SS 0710 105
’/A
o
14
1
;fy 104
Al
103.4 ia e SS1R0/0 o}
7.7 END OF BOREHOLE
NOTES:

1. Water level at a depth of 4.0 m
below ground surface (Elev. 107.1
m) upon completion of drilling.

2. Borehole caved to a depth of
7.2 m below ground surface (Elev.
103.9 m) upon completion of dril

n 3’ % 3. Numbers refer to

0y
e 0% STRAIN AT FAILURE
Sensitivity



Golde

F Golder
7 Associates

Foundation Design

PROJECT _ 09-1111-0019

G.W.P._ 2101-08-00

RECORD OF BOREHOLE No BH13-23

N 4860626.5 ;E 367292.1

SHEET 1 OF 1

METRIC

ORIGINATED BY _JLC

GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Sensitivity

DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM  Geodetic May 30, 2013 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT & - REMARKS
W o 5 tuol &
= o |28 @ 20 40 60 80 100 LMt S © &
9l u 2| 2 L L L L L w | 2 ¥ GRAIN SIZE
O lm o i O |SHEAR STRENGTH kPa
ELEV DESCRIPTION S| & | 2|22 E —_——— DISTRIBUTION
DEPTH § S ﬁ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
1132]  GROUND SURFAGE - 20 40 € 8 100 30 kN/m® |GR SA sl CL
0.0 TOPSOIL
112.7 Firm 113
. Dark brown 8
0.5 Moist
CLAYEY SILT with SAND trace to bg
some gravel, inferred cobbles and 0 36
boulders throughout (TILL) |4 112
Hard o
Brown to grey ¥ A
Moist /k 00/0.1 20 47 22 11
7 111
fy 1O0700%
;
o
'fp‘ O0/0T 110 3 43 37 17
14
[t
14 i
i
¥ 109
[
4
’ v
! V/
g 108
'/A
o
A
107.1 4% o4 P
6.2 END OF BOREHOLE i ot
NOTE:
1. Water level in open borehole at
a depth of 4.9 m below ground
surface (Elev. 108.3 m) upon
completion of drilling.
0y
n 3’ X Numbers refer to o 3% STRAIN AT FAILURE



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No BH13-50

SHEET 1 OF 1

METRIC

PROJECT 09-1111-0019
G.W.P._ 2101-08-00 LOCATION N 4860695.0 ;E 367316.0 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE May 27, 2013 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
W o 6 & PLASTIC ySetore  blQubf | &
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
O lm o i O |SHEAR STRENGTH kPa
ELEV DESCRIPTION S| & | 2|22 E —_——— DISTRIBUTION
DEPTH 5|3 £ >33 < [© UNCONFINED + FIELD VANE . Y %)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
111.0 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL
110.6 Loose 1 Ss 8
Brown
110.2 Moist
0.8 Clayey silt, some sand, trace o
gravel, trace organics (FILL) ¥M 2 | SS | 47 110 5 37 41 17
Dark brown L
Moist gp
CLAYEY SILT with sAND: trace to "1‘ 3 5SS (0/0.1 o 2 39 44 15
some gravel, occasional silt seams P
TILL, 4
f—iard ) b 109
|\B/|rg|:’tn to grey >/>- Z SS RO o
‘f;. 5 SS50/0.08 108 o 10 42 35 13
;
o
_______________ 4 107
Auger grinding on inferred cobbles %9‘
and boulders below 4.0 m depth 8%
fy #6-63 o |H
3 106
o V4
’/A
8
14 105
fy o H
8
o
f'fy
1) 104
8
P‘;
A 4% e o
il 103
§r e
o
5’
! 102
101.8 gdf = SS—50008
9.2 END OF BOREHOLE
NOTES:
1. Water level at a depth of 5.5 m
below ground surface (Elev. 105.5
m) during drilling.
2. Borehole caved to a depth of
6.1 m below ground surface (Elev.
104.9 m) upon completion of
drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



GRAIN SIZE DISTRIBUTION TEST RESULTS
Clayey Silt Fill

FIGURE A1

U.S.S Sieve size, meshes/inch

Size of openings, inches

200 100 6050 40 30 20 16 108 4 3 38" 1" 1% 3" 474" 6"
! I [ Ll !

PERCENT FINER THAN

'//‘*MV /«rﬂ”"r( 190
od o— % |
\dl 90
~ap pi
)
/ /I/'/ 80
/.’
o / i 20
60
o
/ / i 50
1t/
et ““
./ / Zﬁ i 30
7{ 20
2
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM | COARSE|  FINE COARSE | COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
L 13-15 2 110.1
u 13-2 3 114.5
* 13-2 5 113.0

Project Number: 09-1111-0019
Checked By: Golder Associates

Date: 01-Nov-13




Oct 75, FF-S-21

60
50 /
CH
40 / /
< Cl
>
w
[a)
z
>-30 /
E
O
'_
7]
< cL
o LEGEND
/ BH SAMPLE @ SYMBOL
20
13-2 3 °
13-15 2 .
* A
MH OH
a
10 /
/ °
CL-ML / 0
— g MI ol A
ML yd ML oL
o
0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
Figure No. A2

Ministry of Transportation

Ontario

PLASTICITY CHART

Clayey Silt (FILL)

Project No. 09-1111-0019

Checked By:




GRAIN SIZE DISTRIBUTION TEST RESULTS
Clayey Silt (TILL) FIGURE A3A

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

200 100 6050 40 30 20 16 108 4 3 38" 1" 1% 3" 474" 6"
! I [ Ll

PERCENT FINER THAN

| | = & | | 100
I =y /
2
»> A 90
/ 1 4!’4 -8 F
80
// /g % o &
b / / 70
e B / = .
* | ) ? s
i N7 A %0
il i /W 40
Z/ K
/| 'Yy )
% zr%] A
i 20
] rg
B//
7= 10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
L 13-4 2 112.7
= 13-4 3 111.9
* 13-1 3 109.4
A 13-23 3 111.6
v 13-3 3 109.2
O 13-1 4 108.6
o 13-15 4 108.8

Project Number: 09-1111-0019
Checked By: Golder Associates Date: 06-Nov-13




GRAIN SIZE DISTRIBUTION TEST RESULTS
Clayey Silt (TILL)

FIGURE A3B

U.S.S Sieve size, meshes/inch

Size of openings, inches

200 100 6050 40 30 20 16 10 8 4 3 38"%" %" 1" 1% 3" 44" 6"
| | |1 | | | | | | | = r-y | | | 100
ﬂ 7 90
/k%
%ﬁ ;
4
4 0
4
<
’ / 60 =
14
2
50 &
! =
) w B
il
[
b a
ﬁ o 30
5 Ar%
~gsf 20
;é/ M
Sue 10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
L 13-50 2 110.0
u 13-50 3 109.4
* 13-50 5 107.9
A 13-23 5 110.1
v 13-3 7 106.4
O 13-2 8 110.1
O 13-3 9 103.2
Project Number: 09-1111-0019
Checked By: Golder Associates Date: 12-Nov-13




Oct 75, FF-S-21

60
50 /
CH
40 //
N cl
>
w
[a)
z
>30 /
=
O
=
)]
< cL
o LEGEND
/ BH SAMPLE @ SYMBOL
20
13-3 3 .
13-15 4 IS
L4 13-23 3 A
MH oH 13-23 5
10 / .
/ 13-50 7 o
CL- ML / 13-50 8 °
LY
T 7 MI ol A
o ML 7 ML oL
o o
0
10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
Figure No. A4

Ministry of Transportation

Ontario

PLASTICITY CHART
Clayey Silt (TILL)

Project No. 09-1111-0019

Checked By:




Area 1 — Holt Road STA 10+050 to 10+170

Static Global Stability Analysis

Figure A5

Safety Factor
3 0.0

J

|
0.5
e 1.0
]

Elevation (m)

Material Name Color U'Z:(tN‘?I’:':)ht Strength Type Co(l:;zi)o n (::;)
Embankment Fill - 20 Mohr-Coulomb 0 32

Existing Clayey Silt Fill D 19 Mohr-Coulomb 0 28

Very stiffto hard clayey silt with sand till D 20 Mohr-Coulomb 0 35

10 15 20 25 30 35 40

Distance (m)

45 50 55

60

65 70 7

Date: November 2013

Project No: 09-1111-0019

Analysis By: MWK Reviewed By: KJB




Area 1 — Holt Road STA 10+050 to 10+170

Seismic Global Stability Analysis Figure A6

- Safety Factor
- 0.0 <« 0.08
0° l
e J
i 0.5
- 1.0 sS4
[ /
o- 1.5 .
Sl
- . Unit Weight Cohesion | Phi
2.0 Material Name Color (kN/m3) Strength Type kPa) | (deg)
-5 Embankment Fill - 20 Mohr-Coulomb 0 32
o -
iy -0 Existing Clayey Silt Fil ] 19 Mohr-Coulomb | 0 | 28
Z -5 Very stiffto hard clayey silt with sand till D 20 Mohr-Coulomb 0 35
- .0
o-
/E\ a” .5
~ 0
p Z
o .5
— wn -
© 3
> .0+
Q
(]

1 L e O e [ O [ E N S S R
-5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Distance (m)

Date: November 2013 Analysis By: MWK Reviewed By: KJB
Project No: 09-1111-0019 -




FOUNDATION INVESTIGATION AND DESIGN REPORT
HIGHWAY 401/HOLT ROAD INTERCHANGE -DEEP CUTS AND HIGH FILLS

APPENDIX B

High Fill Area 2 - E-N/S Ramp, STA 9+850 to 9+970

=
February, 2014 Golder
Report No. 09-1111-0019 . Associates



MINISTRY OF TRANSPORTATION, ONTARIO

FILENAME: T:\Projects\2009\09—1111-0019 (URS.Clarington)\~CA~ (Holt Road_South—Service-Road_Ramps)\0911110019CAGB1.dwg

PLOT DATE: January 21, 2014

= ¢ | VETRIC
R TTT T TR ales e see 2o, | CONT No.
‘L:] ) | ‘ STATIONS H‘W ‘K\‘LD‘M‘ET‘RE‘S +‘ %‘AE‘TRES. GWP NO. 21 01 _08_00
Fanl - [
L] | LI
‘ (A i HIGHWAY 401 SHEET
|1 R 1] AREEN ‘g”» N 466000 | pion FILL AREA 2—HOLT ROAD E—N/S RAMP
| - (STA 9+850 TO 9+970)
‘ BOREHOLE LOCATIONS AND SOIL STRATA
pd
BH13—14 @ Golder Associates Ltd.
| - I % MISSISSAUGA, ONTARIO, CANADA

<)
S
S
o)
o
~
[

HIGHWAY- 401 EB

PLAN @
2 0 2 4 km
SCALE e
0 5
N

LEGEND

Borehole — Current Investigation

BH13-14 BH13-13 BH13-12

“'O/S 4.0 m ‘o/s -0.5 m ‘ o/s =45 m

Standard Penetration Test Value

16 Blows/0.3m unless otherwise stated
(Std. Pen. Test, 475 j/blow)

PrOPOSGd Grade VA WL during or upon completion of drilling

—

100 100

| BOREHOLE CO—ORDINATES
Existing Ground No. ELEVATION NORTHING EASTING

N / BH13-12 95.1 4860902.8 367970.2
Sandy Silt (FILL) —_— BH13-13 98.0 4860887.0 367915.3

Compact _ BH13—14 98.5 4860876.8 367861.3
Topsoil

Clayey Silt (FILL)
Stiff to Very stiff
N
95 ‘ 95
13 This drawing is for subsurface information only. The proposed structure
details/works are shown for illustration purposes only and may not be
— consistent with the final design configuration as shown elsewhere in the
53 Contracts Documents.
The boundaries between soil strata have been established only at
borehole locations. Between boreholes the boundaries are assumed from
100/0.2 geological evidence.
The complete Foundation Investigation and Design Report for this project
50,/0.08 and other related documents may be examined at the Materials
Engineering and Research Office, Downsview. Information contained in this
. report and related documents is specifically excluded in accordance with
Silt and Sand (TILL) 100580 Section GC 2.01 of OPS General Conditions.
- o aoenee 2 o REFERENCE
inferred cobbles and boulders = 2 5 | ded 1 diaitel format by URS. arowing fi
. ase plan provided in digital format by , drawing file no.
dispersed throughout S 70/0.03 S 2013-10—24—Hwy401—HoltRd_plan.dwg and
2013—-10-24—Hwy401—HoltRd_profile.dwg, received October 23, 2013
90 90
&&,  SECTION o
\B1/  HORIZONTAL SCALE
5 0 5 10 m
e e e —
2 m NO. DATE BY REVISION
HORIZONTAL SCALE Geocres No. 30M15—158
HwWY. 401 |PROJECT NO. 09—1111-0019 |DIST.
SUBM’D. CHKD. MWK DATE: Oct. 2013 SITE: 21—-159
DRAWN: JFC CHKD. KJB APPD. JMAC DWG. B1




GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No BH13-12

SHEET 1 OF 1

METRIC

PROJECT 09-1111-0019
G.W.P. 2101-08-00 LOCATION N 4860902.8 ;E 367970.2 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE May 31, 2013 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT NATURAL REMARKS
W o 3 & PLASTIC \ CeTuge  LlQUID| £
5 o |22 3 20 40 60 80 100 |UMT  content LMT| S O &
b T =E| z ! ! ! ! . Wo w w | 2% | GRANSIZE
o ] i O |SHEAR STRENGTH kPa
ELEV DESCRIPTION S| & | 2|22 E —_——— DISTRIBUTION
DEPTH é S ﬁ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
95.1 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL 95
94.7 SS 13 o
0.4 Clayey silt, some sand, trace
gravel, containing organics (FILL)
Stiff
Brown 2 SS 13
93.7 Moist 94
14 SILT and SAND, trace to some Ak
gravel, trace to some clay, inferred L7 3A
cobbles and boulders throughout ‘{‘l'p 3B Ss 53 13 43 34 10
(TILL) b
Very dense T 93
Brown to grey {4
Moist L[] 4 | ss joo0.2 o 17 41 31 11
4
ot st—ss—somod 92
6 SS 100/0.2 o
91
2
g | 5
4‘\
T
4‘\
f
88.9 <1478 | 5S 00/01 89
6.2 END OF BOREHOLE
NOTES:

1. Water level at a depth of 3.0 m
below ground surface (Elev. 92.1
m) during drilling.

2. Borehole caved at a depth of
4.9 m below ground surface (Elev.

90.2 m) upon completion of drilling.

+3.x

3. Numbers refer to
" Sensitivity

0,
03%% STRAIN AT FAILURE



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No BH13-13

SHEET 1 OF 1

METRIC

PROJECT 09-1111-0019
G.W.P. 2101-08-00 LOCATION N 4860887.0 ;E 367915.3 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE May 31, 2013 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
W o 6 & PLASTIC \dieTore  LIQUD[ £
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV 'ﬂ_- o o 2 S5 g SHEAR STRENGTH kPa —_— e DISTRIBUTION
DEPTH DESCRIPTION < sl |3 33 < [o unconrFineD + FIELD VANE Y %)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
98.0 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL
97.6 1 SS 15
97.3 Sandy silt, some gravel, trace clay,
0'7 containing organics (FILL)
' Compact N ,
Dark brown 2| SS 19 97 T 1 0 28 47 25
Moist
9?2 Clayey silt, some sand (FILL) A3
’ Very stiff 144
Brown e 3 SS 56
Moist 0] 96
SILT and SAND, some gravel, P
some clay, inferred cobbles and o 13 45 35 7
boulders throughout (TILL)
Very dense
Brown to grey
Moist 95
i 5 [ 5SS [75/01 H
<
Q‘ j 1631065 o
yA 94
Y
<
'} Fr—ss—s7io0g o 15 45 34 6
Ay 93
e
<]
T
<]
92
91.7 o g o) 19 46 29 6
6.3 END OF BOREHOLE
NOTE:
1. Water level at a depth of 3.4 m
below ground surface (Elev. 94.6
m) during drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No BH13-14

SHEET 1 OF 1

METRIC

PROJECT 09-1111-0019
G.W.P._ 2101-08-00 LOCATION N 4860876.8 ;E 367861.3 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE May 31, 2013 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
) 3 & PLASTIC \dieTore  LIQUD[ £
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV 'ﬂ_- o | & 2 S5 8 SHEAR STRENGTH kPa —_— e DISTRIBUTION
DEPTH DESCRIPTION < sl |3 33 < [o unconrFineD + FIELD VANE Y %)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
98.5 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL
98.1 1 SS 16
0.4 Clayey silt with sand, some sand, 98
trace gravel (FILL)
Very stiff
9:-2 Brown s Al s | a2 — 5 44 37 14
: Moist 153 2B o
SILT and SAND, trace to some ER 97
gravel and clay, inferred cobbles 4
and boulders throughout (TILL) £ 3 SS_06/0.2 —
Very dense ]
Brown to grey )
Moist k|
GalZ SS 100/0.1 o 9 45 35 11
$ k] 96
1 SS 100/0.1
95
6 SS 100/0.1 oH
: 94
‘l#] 7 [ ss joo/0.2
AL
4t
17
4t
1 93
o
TR z
Bl
92.2 ‘[ 8 | ss joo0i0.2 o
6.3 END OF BOREHOLE
NOTE:
1. Water level at a depth of 5.9 m
below ground surface (Elev. 92.6
m) during drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



GRAIN SIZE DISTRIBUTION TEST RESULTS
Clayey Silt (FILL)

FIGURE B1

U.S.S Sieve size, meshes/inch

Size of openings, inches

200 100 6050 40 30 20 16 10 8 4 3 38"%" " 1" 1" 3" 44" 6"
| | |1 | | | | | | — L | | | | 100
@]
t g
/-( s 90
g
/‘ 80
v
70
pza
/ =
/ 60
o
Ll
Z
50 I
'_
&
e 40 B):
o] ‘/‘ o
% / 30
./ B a 20
.//r
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
L 13-13 2 97.0
u 13-14 2A 97.7

Project Number: 09-1111-0019

Checked By: Golder Associates

Date: 01-Nov-13




Oct 75, FF-S-21

60
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CH
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o LEGEND
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20
13-13 2 .
13-14 2A IS
[ ) A
MH OH
[ |
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LIQUID LIMIT %
Figure No. B2

Ministry of Transportation

Ontario

PLASTICITY CHART
Clayey Silt (FILL)

Project No. 09-1111-0019

Checked By:




GRAIN SIZE DISTRIBUTION TEST RESULTS
Silt and Sand (TILL)

FIGURE B3

U.S.S Sieve size, meshes/inch

200 100 6050 40 30 20 16 108 4
! I [ Ll

Size of openings, inches

3 3/8" V%"
L

AR 3" 41 6"

PERCENT FINER THAN

| /w % N | | 100
a& 90
?:? L& f
ﬂ d 80
/& . 70
/{ o1
/§ 60
/ 50
40
/
%/ 30
/ 20
W 10
o=
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
L 13-12 3B 93.3
u 13-14 4 96.2
* 13-13 4 95.7
A 13-12 4 92.7
v 13-13 7 934
O 13-13 8 91.7
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60
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< cl
>
w
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MH OH
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% = - Area 2 - Ramp — E-N/S STA 9+850 to 9+970
— ¥ ~ Static Global Stability Analysis

Figure B5

| Safety Factor
F 0.0
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o 2.0
125
&=
3_0 ” . : .
- ‘ . Material Name Color UT;;“?I’:I:)M Strength Type Co(l;:,s;)o n (::;) Water Surface Hu Type
© R
o 4‘ Embankment Fill - 20 Mohr-Coulomb 0 32 | WaterSurface | Constant
4.0
- “ Existing stiffto very stiff clayey silt fill D 19 Mohr-Coulomb 0 28 Water Surface | Constant
_ 4.5
’é\ 4‘ 5.0 Very dense sand and silt till D 20 Mohr-Coulomb 0 35 | WaterSurface | Constant
~ - )
o-
g 3 5.5
% 6.0+
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Distance (m)
Date: November 2013 Analysis By: MWK Reviewed By: KJB
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Area 2 — Ramp — E-N/S STA 9+850 to 9+970

Seismic Global Stability Analysis Figure B6
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FOUNDATION INVESTIGATION AND DESIGN REPORT
HIGHWAY 401/HOLT ROAD INTERCHANGE -DEEP CUTS AND HIGH FILLS

APPENDIX C

High Fill Area 3 - E-N/S Ramp, STA 10+200 to 10+500

=
February, 2014 Golder
Report No. 09-1111-0019 . Associates



PLOT DATE: January 21, 2014

FILENAME:  T:\Projects\2009\09~1111-0019 (URS.Clarington)\~CA~ (Holt Road_South—Service-Road_Ramps)\0911110019CAICT .dwg

METRIC

MINISTRY OF TRANSPORTATION, ONTARIO

E 367450

E 367500

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

CONT No.

NOTES

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

The boundaries between soil strata have been established only at
borehole locations. Between boreholes the boundaries are assumed from
geological evidence.

The complete Foundation Investigation and Design Report for this project
and other related documents may be examined at the Materials

Engineering and Research Office, Downsview. Information contained in this
report and related documents is specifically excluded in accordance with

GWP No.

2101-08-00

HIGHWAY 401

HIGH FILL AREA 3—HOLT ROAD E—N/S RAMP
(STA 10+200 TO 10+500)

BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

€ R

Golder Associates Ltd.

MISSISSAUGA, ONTARIO, CANADA

Section GC 2.01 of OPS

General Conditions.

N 4860900

E 367550

E 367600

S TOATRG QR X

0 2
N 4860850 e e e
o o e} \’\\\
= g 2 NS LEGEND
% o © '
\ el b M Borehole — Current Investigation
5 [} w [}
' Pl A N Standard Penetration Test Value
16 Blows/0.3m unless otherwise stated
SCALE (Std. Pen. Test, 475 j/blow)
10 10 20 m
Ava WL during or upon completion of drilling
BH13—11 BH13—-10 BH13-9
’- o/s —4.0 m ‘ o/s 6.0 m “ /3 40 m
115 =) 115
o
— M
\ 2
o
Proposed Grade
BH13-8 BH13-7 BH13—-6 BH13-5
I ‘ o/s 6.0 m ‘O/S —4.0 m " o/s 6.0 m ‘O/S —40 m
Topso|l
110 " 110
Silty Sand
Dense / Existing Ground I
Clayey Silt with Sand\
105 Firm to Very stiff I 105
B 50/0.08 PR o Topsoil Clayey Silt| with Sand (FILL)
e TR it 2 = o
5Ojoﬂ(iz‘y‘v;«u PRI 7100/0. -
N . X
g ilt f/”d Sg”d (TiLL) ZClayey Silt with Sand (TILL)
3 ery dense Hard L i
100 = Inferred Cobbles/Boulders throughout ¢ 100
Sand (TILL) %% gAARE i ¢
BOREHOLE CO—ORDINATES Very dense e %.}% el et e dsb et el it
No. ELEVATION NORTHING EASTING Inferred Cobbles/Boulders throughout :"-WOO/O»T?']:'%]:?gﬁfjf il 10001540
. gl $7:3%9% 1A i 1Y 87%3%¢%)
BH13-5 102.7 4860837.2 367583.1 = Silt and Sand to Sand and Gravel cgiataeineine e
BH13-6 102.9 4860859.5 367541.4 I Very dense il 100/013 ) Si
BH13-7 104.0 4860886.7 367489.8 - e Inferred Cobbles/Boulders throughout Very dense o
BH13-8 105.6 48609032 3674478 RN SECTION Inferred Cobbles/Boulders throughout O R R
BH13-9 107.2 4860920.2 367399.7 @wo HOR%ONTAL WSOCALE 0 REFERENCE Geocres No. 30M15—158
m Base plan provided in digital format by URS, drawing file no. — —
BH13-10 108.4 4860950.2 367357.9 ﬁ - 2013~ 10—2 4—Huy401 —HoltRd_plan.dwg. and Zng‘;O] — M\l]\[P;OJECT N;TEQO1J1;O?§19 ;\i —
_ 2013-10-24—-Hwy401—HoltRd_profile.dwg, received October 23, 2013 'D. - : Oct. : -
BHTS T 109.7 4860938.7 5673084 VERTICAL SCALE DRAWN: JFC CHKD. KJB APPD. JMAC WG, C1




GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No BH13-5

SHEET 1 OF 1

METRIC

PROJECT 09-1111-0019
G.W.P._ 2101-08-00 LOCATION N 4860837.2 ;E 367583.1 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE May 31,2013 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
W o 5 & PLASTIC ySetore  blQubf | &
5 o |22 3 20 40 60 80 100 |UMT  content LMT| S O &
el i wlzE| z v . . . . We w w | 55 [ cramsize
O lm o i O |SHEAR STRENGTH kPa
ELEV DESCRIPTION S| & | 2|22 E —_——— DISTRIBUTION
DEPTH § S ﬁ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
102.7 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL
102.4 ss 6
0.4 Clayey silt, with sand, some 18
gravel, containing rootlets and 102
trace organics (FILL)
Firm to hard 2 ss 32 F—eH 5 32 43 20
101.5 Brown
1.2 Moist ) B
SILT and SAND, trace to some NN e TS RAITT o
gravel, trace to some clay, inferred E 101
cobbles and boulders throughout ‘4;
(TILL) Ty
Very dense N
Brown to grey N AE ;s SS 100/0T o 8 47 33 12
Moist 4
$4 100
N
Tak
T 1 SS 100/0.1
N
s
|
4 v 99
2 35 101070 H
98.0 BN 4 101070
4.7 END OF BOREHOLE
NOTE:
1. Water level at a depth of 3.7 m
below ground surface (Elev. 99.0
m) during drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No BH13-6

SHEET 1 OF 1

METRIC

PROJECT 09-1111-0019
G.W.P._ 2101-08-00 LOCATION N 4860859.5 ;E 367541.4 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE June 3, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION S
wel = —— pLAsTIC WATURAL  Liup| | & REMARK
5 q |£5 3 20 40 60 8 100 [“MT  content LMT[ S © &
el i 5 El z v . . . . We w w | 55 [ cramsize
ELEV o ] i i O |SHEAR STRENGTH kPa
DESCRIPTION eS| S| 238 E _ DISTRIBUTION
DEPTH § S [ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
102.9 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL
1 SS 2
102.2
0.7 Sandy CLAYEY SILT, trace gravel \V4
girm to stiff 2 SS 8 - 102 I 1 0 21 47 32
rown
101.5 Moist
1 SILT and SAND, some gravel, T Fst—ss—tsorood °
trace to some clay, inferred N
cobbles and boulders throughout AN 101
(TILL) NNg
Very dense o,
Brown to grey N °© 15 41 34 10
Moist L Tal
4
100
< 5 SS—I00700; o
12 [810T/0N{ 99
? 7 SS 18 46 27 9
19 98
13
%
i 97
96.7 gt g SS] ||
6.2 END OF BOREHOLE '
NOTES:
1. Water level at a depth of 0.9 m
below ground surface (Elev. 102.0
m) during drilling.
2. Borehole caved to a depth of
4.3 m below ground surface (Elev.
98.6 m) upon completion of drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

PROJECT 0041110015 RECORD OF BOREHOLE No BH13-7  SHEET 1 OF 1 METRIC
G.W.P. 2101-08-00 LOCATION N 4860886.7 ;E 367489.8 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE June 3, 2013 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE pLoT& NATURAL - REMARKS
Hel & PASTIC moisTure - MURL - T A
= w |<8| & 20 40 60 80 100 CONTENT z 9
2% wlzE| z v . . . . We w w | 55 [ cramsize
O lm o i O |SHEAR STRENGTH kPa
ELEV DESCRIPTION S| & | 2|22 E —_——— DISTRIBUTION
DEPTH § S ﬁ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
104.0 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL
1035 1 SS 8
0.5 CLAYEY SILT, with SAND some
gravel, trace organics and
102.9 containing rootlets 2A sSs 20 103 I 13 31 38 18
1'1 Very stiff - 2B
’ \ Brown /
Moist
SILT and SAND, trace to some L8| SS 127/01 o 6 45 37 12
clay, trace to some gravel, inferred y
101.8 cobbles and boulders throughout | \v4 102
22 Very dense ol -
: Brown S g o
Moist
SAND and GRAVEL, trace clay,
trace silt 101
Very dense i
Brown
Moist
12} [8107/0N ]
100
99.7
4.3 CLAYEY SILT, trace to some
sand, trace gravel, inferred
cobbles and boulders throughout 7 | SS 154/0.1 b i 2 15 38 45
(TILL)
Hard 9
Grey
Moist
98 - :
L 8 SS 100/0.1 F i
L
| ot
g 97
%
| ot
96.2 M9 1SS {0001 o
7.8 END OF BOREHOLE
NOTES:

1. Water level at a depth of 2.1 m
below ground surface (Elev. 101.9
m) during drilling.

2. Borehole caved to a depth of
7.0 m below ground surface (Elev.
97.0 m) upon completion of drilling.

n 3’ % 3. Numbers refer to

0y
I 03% STRAIN AT FAILURE
Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

PROJECT 0041110015 RECORD OF BOREHOLE No BH13-8  SHEET 1 OF 1 METRIC
G.W.P. 2101-08-00 LOCATION N 4860903.2 ;E 367447.8 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE June 3, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
i z & pLasTic NATURAL ) oyp = REMARKS
HEaol § MOISTURE [
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV & o o 2 S5 g SHEAR STRENGTH kPa —_— e DISTRIBUTION
DEPTH DESCRIPTION < sl |3 33 < [o unconrFineD + FIELD VANE Y %)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
105.6 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL
105.1 1 SS 17
0.5 CLAYEY SILT, with SAND, some 105
gravel, trace organics, inferred
cobbles and boulders at 0.8 m 2 ss 24 1 2 31 37 30
depth !
104.2 Very stiff
14 Brown to dark brown
Moist 3 [ S5 {00/0.1 104
SAND, some gravel to gravelly, 2
trace to some silt, trace clay,
inferred cobbles and boulders
throughout (TILL) 1 SS {7507
Very dense
Brown 103
Moist to wet
1 SS 100/0.1 o 21 66 8 5
102
12 [810T/0N{
7 SS 100/0.1 101
100
R
99.4 IO i S [0 °
6.2 CLAYEY SILT, trace sand, trace >
gravel, inferred cobbles and ;‘
boulders (TILL) g 99
Hard 414
Grey A
Moist 4
4
P
97.9 o T ss oo 98 o1 I
7.8 END OF BOREHOLE
NOTES:
1. Water level at a depth of 1.8 m
below ground surface (Elev. 103.8
m) during drilling.
2. Borehole caved to a depth of
2.3 m below ground surface (Elev.
103.3 m) upon completion of
drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No BH13-9

SHEET 1 OF 1

METRIC

PROJECT 09-1111-0019
G.W.P._ 2101-08-00 LOCATION N 4860920.2 ;E 367399.7 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE June 2, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION
NATURAL [ REMARKS
W o 3 PLASTIC ySetore  blQubf | &
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV o ] i i O |SHEAR STRENGTH kPa
DESCRIPTION eS| S| 238 E _ DISTRIBUTION
DEPTH § S [ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
107.2 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL 107
106.7 Ss | 18 o | H 1 40 35 14
0.5 CLAYEY SILT with SAND trace to >
some gravel, inferred cobbles and ¥4
:)_lglltlltil)ers at 1.5 m to 4.6 m depth xi 2 ss 9%
Very stiff to hard jgN 106
Brown to grey 14
Moist ‘Vy 3 SS 100/0.1
Augers grinding on inferred 2 /
cobbles and boulders at 1.5 m to rl 26 105
4.6 m depth M T ss foo0 ° 3 43 46 8
A
| ot
/y 5 1SS J00/01 104 —
4
| ot
14
485
! 103
¢l
102.6 8%
4.6 END OF BOREHOLE
NOTES:
1. Borehole was dry upon
completion of drilling.
2. Borehole caved at a depth of
3.9 m below ground surface (Elev.
103.3 m) upon completion of
drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No BH13-10

SHEET 1 OF 1

METRIC

GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Sensitivity

PROJECT 09-1111-0019
G.W.P. 2101-08-00 LOCATION N 4860950.2 ;E 367357.9 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 108 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE June 4, 2013 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE pLOT& NATURAL - REMARKS
Sol 2 e noerre el | R
5 w |<8| & 20 40 60 80 100 CONTENT z 9
el i wlzE| z v . . . . We w w | 55 [ cramsize
o|lm| & i O |SHEAR STRENGTH kPa
ELEV DESCRIPTION S| & | 2|22 E —_——— DISTRIBUTION
DEPTH s|3| | 5|358 < | O UNCONFINED ~ + FIELD VANE Y %)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
108.4 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL E==
0.2 Silty SAND, trace clay, trace 1 SS 31 108
gravel, containing rootlets
107.7 Dense
0.7 Brown Tl
Moist k] 2 SS 57 q
SILT and SAND, trace to some AN
clay, trace to some gravel (TILL) SN 107
Very dense Ak
Brown 3] 3 SS 121
Moist :
4 E s SSRT0T 106 H 9 43 40 8
7ok
RN
11 5SS {0001
LTd 105
104.7 Nii Y
3.7 CLAYEY SILT with SAND, some B
gravel (TILL)
Hard
Grey {4
Moist to wet ¥ 104
W6 —SSs0r00g ¢ 17 35 32 16
;.‘P
ol
414 103
|14
¢ b
102.2 O
- SS—5070.08]
6.2 END OF BOREHOLE
NOTE:
1. Water level at a depth of 3.7 m
below ground surface (Elev. 104.7
m) during drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

PROJECT 0011110010 RECORD OF BOREHOLE No BH13-11 SHEET 1 OF 1 METRIC
G.W.P. 2101-08-00 LOCATION N 4860938.7 ;E 367308.4 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 108 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE June 4, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
| NATURAL [ REMARKS
ol & PLASTIC leTure LlQup| &
5 o |£8]| @ 20 40 60 8 100 ["MT  contentr MT[ O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV oo | H 2 |25| © |SHEAR STRENGTH kPa
DESCRIPTION =l = & < zZz = —_—t DISTRIBUTION
DEPTH § ) - > 8 o ; O UNCONFINED + FIELD VANE ’Y (%)
== Z |€©°| L |e QUICKTRIAXIAL X REMOULDED WATER CONTENT (%)
109.7|  GROUND SURFAGE “ 20 40 €0 80 100 0 20 30 kNm® |GR SA Sl CL
0.0 TOPSOIL
109.3 Very stiff 1 SS 23 o
04 Dark brown
’ Moist g 109
CLAYEY SILT with SAND, trace to ‘/y Z SS_ RO
some gravel, inferred cobbles and 14
boulders at 1.5 m to 4.7 m depth 17
(TILL) 7
Hard ibgd
Brown i 3 SS 150/0.1 108 e}
Moist ‘ ,/
1 b
Augers grinding on inferred ¥
cobbles and boulders 7 © 9 45 35 M
| ’ o 107
] 561005 °
1
[t
[4 106
[t
L4
[
105.1 A —7——ss—somog — 9 41 35 15
4.7 END OF BOREHOLE
NOTE:
1. Open borehole was dry upon
completion of drilling.
0y
+ 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



GRAIN SIZE DISTRIBUTION TEST RESULT
Clayey Silt with Sand (FILL) FIGURE C1

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

200 100 6050 40 30 20 16 108 4 3 38" 1" 1% 3" 474" 6"
! I I N Ll | L I [

100
- Lo ] '((
@ — 90
I
. 80
/ 70
-4
£
60
" &
Z
/ 50 i
[
Z
0 8
A‘/./ ﬁ
30
o
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
L 13-5 2 101.7

Project Number: 09-1111-0019
Checked By: Golder Associates Date: 01-Nov-13
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60
50 /
CH
40 / /
< Cl
>
w
[a)
z
>-30 /
E
O
'_
)
< cL
o LEGEND
/ BH SAMPLE @ SYMBOL
20
13-5 2 °
*
A
MH OH
a
10 /
/ °
CL-ML / 0
— g MI ol A
ML yd ML oL
o
0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %

Ministry of Transportation

Ontario

PLASTICITY CHART
Clayey Silt (FILL)

Figure No. C2

Project No. 09-1111-0019

Checked By:




GRAIN SIZE DISTRIBUTION TEST RESULTS
Clayey Silt

FIGURE C3

U.S.S Sieve size, meshes/inch

Size of openings, inches

200 100 6050 40 30 20 16 108 4 3 3% %' 1" 1% 3" 4%" 6"
| | |1 | | | | | | :ffi ' / | | 100
)i L]
P /4|k~7~‘/v 90
/ ‘,/"/
| / 80
/ 70
L :
B 60 F
Zalll ;
50 %
pii gy =
¥ i}
/ 40 B-:)
AN ;
‘/ ‘AK 30
20
-
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIzE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
L4 13-8 2 104.6
u 13-6 2 101.9
* 13-7 2A 103.1

Project Number: 09-1111-0019
Checked By: Golder Associates

Date: 01-Nov-13
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20
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MH OH
a
10 /
/ °
CL-ML / 0
— g MI ol A
ML yd ML oL
o
0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
Figure No. C4

Ministry of Transportation

Ontario

PLASTICITY CHART
Clayey Silt

Project No. 09-1111-0019

Checked By:




GRAIN SIZE DISTRIBUTION TEST RESULT

Silt and Sand FIGURE C5
U.S.S Sieve size, meshes/inch Size of openings, inches
200 100 6050 40 30 20 16 108 4 3 38"%" 1" 1% 3" 4%" 6"
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GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE | COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
o 13-7 3 102.4
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GRAIN SIZE DISTRIBUTION TEST RESULTS
Sand to Silt and Sand (TILL)

FIGURE C6

U.S.S Sieve size, meshes/inch

200 100 6050 40 30 20 1
! I [

6 108 4 3 38"
Ll &

Size of openings, inches

AR 3" 41 6"

PERCENT FINER THAN

T 1™
- oyt 90
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/ N i/AK
; e — 70
% ; w2 i 60
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A 40
./9/ 30
27
| 20
4 aial A
v K 10
Rkl
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
L 13-5 4 100.3
u 13-10 4 106.1
* 13-6 4 100.6
A 13-8 5 102.5
v 13-6 7 98.3

Project Number: 09-1111-0019

Checked By:
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GRAIN SIZE DISTRIBUTION TEST RESULTS
Clayey Silt (TILL)

FIGURE C8

U.S.S Sieve size, meshes/inch

200 100 6050 40 30 20 1
! I [

Size of openings, inches

6 108 4 3 38" 1" 1% 3" 474" 6"
Ll I

PERCENT FINER THAN
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GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)

. 13-9 1B 106.8

n 13-11 4 107.4

. 13-9 4 104.8

A 13-10 6 103.8

v 13-7 7 99.3

o 13-11 7 105.1
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Area 3 — Ramp — E-N/S STA 10+200 to 10+500

Static Global Stability Analysis Figure C10

Q- Safety Factor —
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3.0 n Unit Weight Cohesion | Phi
Material Name Color (kN/m3) Strength Type kPa) (deg)
R 3.5 )
Embankment Fill - 20 Mohr-Coulomb 0 32
o - 4.0
i Stiff to very stiff clayey Silt I:’ 20 Mohr-Coulomb 0 30
4.5
’g | Very dense sand and silt to hard clayey silt till I:l 20 Mohr-Coulomb 0 35
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c ]
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Date: November 2013 Analysis By: MWK Reviewed By: KJB
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Area 3 — Ramp — E-N/S STA 10+200 to 10+500

Seismic Global Stability Analysis

Figure C11

g; Safety Factor

N « 0.08

Unit Weight

Material Name Color (kN/m3)

Strength Type

Cohesion
(kPa)

Phi
(deg)

Embankment Fill - 20

Mohr-Coulomb

0

32

Stiffto very stiff clayey Silt I:l 20

Mohr-Coulomb

0

30

Very dense sand and silt to hard clayey silt till D 20

Mohr-Coulomb

0

35

Elevation (m)

0 5 10 15 20 25 30 35 40 45 50

Distance (m)

55

60

65 70

Date: November 2013
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High Fill Area 4 - N/S-E Ramp, STA 9+610 to 9+740
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[ T Y O e s S METRIC
] | /" || DIMENSIONS ARE IN METRES AND/OR CONT NO.

[ [MILLIMETRES UNLESS OTHERWISE SHOWN.

BH13—18N‘ STAT\ON% \N:K\LC‘)METREVS/AJr METRES. GWP NO. 2101 _08_00

HIGHWAY 401 SHEET

HIGH FILL AREA 4—HOLT ROAD N/S—E RAMP
(STA 94610 TO 9+740)

BOREHOLE LOCATIONS AND SOIL STRATA

Golder Associates Ltd.
I GOIE MISSISSAUGA, ONTARIO, CANADA

MINISTRY OF TRANSPORTATION, ONTARIO

BH13-15

2 0 2 4 km
e e e
115 115 ‘ Borehole — Current Investigation
Proposed Grade N Standard Penetration Test Value
16 Blows/0.3m unless otherwise stated
(Std. Pen. Test, 475 j/blow)
VA WL during or upon completion of drilling
BH13-15 BH13-16 BH13-17
‘ o/s —0.3 m /s —6.3 m ‘O s 36 m
Topsoll BH13—18 \
Sand){ Clayey Silt .(FILL) Existing Ground “'o/s -84 m BOREHOLE CO—ORDINATES
Stiff to Very stiff
N . No. ELEVATION NORTHING EASTING
+5—smem » Topsoil
‘‘‘‘‘‘‘ i BH13-15 1111 4860637.2 367352.9
e K‘ = - ) P — BH13-16 110.1 4860658.9 367387.0
28 = = Nemer - N
110 22 5 oo - 110 BH13-17 110.0 4860692.5 3674111
_ e e N —=— - < e Sand and Gravel [to Sandy Silt (FILL)
A T o SR S -~ C BH13-18 108.7 4860727.4 367436.9
_ " ompact to Very dense
b i 5 5 5 A A 5 & 29
5 i 5 5 5 aabe N
) i ¥ 5 5 5 ; 68 16 &
Ml i NOTES
3 3 3 4 3 4 4 — — This drawing is for subsurface information only. The proposed structure
3 i i i i i i Pl b 78 13 details/works are shown for illustration purposes only and may not be
= 4 consistent with the final design configuration as shown elsewhere in the
3 3 3 3 3 3 3 | _ Contracts Documents.
2 E E E 3 E ; V] 100,/0.134%
3 4 ] RN 100/ The boundaries between soil strata have been established only at
4 2 2 2 2 2 2 A A A A AT borehole locations. Between boreholes the boundaries are assumed from
8 i i i 5 5 i 336 d) Soaribe ¥l a3 ¥l geological evidence.
3 # # L L L G LT % TR, A R S T 100/0.13
e A A A S A A A A A A A A A A A 7 SEpasy 7 7 A A A The complete Foundation Investigation and Design Report for this project
9 % % 3 3 % T LATT, 4 Pube m PG aR50 470 4550 4P50 43 P AP AP and other related documents may be examined at the Materials
H £ £ R A A L L DL O e VR VT DR 100 /0.1 3 it i L b Engineering and Research Office, Downsview. Information contained in this
9 A A A A P S AP P T YA 4978 % 49789 100/0.05 report and related documents is specifically excluded in accordance with
8 4 4 bz 4 iy arsvelahes e AT AL B P B P B EUP : Section GC 2.01 of OPS General Conditions.
105 ¥ 105
3 i 5 i b b g 1 ] o 7 7 (// WOO/[)‘,W3
Y e e it - REFERENCE
‘j ? ! ! ! ? IR A5 e Gk 1 00/0.05 Base plan provided in digital format by URS, drawing file no.
5 Rasashcaouslack RS asaash RS arashlasy 7 1 : 7 7 A R98% 7 R A T 2 . 2013—10—24—Hwy401—HoltRd_plan.dwg and
H f f ; ; At AL 140/0.25 46y plEaliEych e gl ealiE RaeE ekt ] 1o /0 PR A AR AT 2013—10—24—Hwy401 —HoltRd_profile.dwg, received October 23, 2013
? / R | S sond ang Gravel Silt and Sand (TILL)
£ Clayey Silt with sand (TILL) o A 4 00/005 ery vense Very Dense o
i ford i (A-AN SECTION Inferred Cobbles/Bouldersgthroughout Inferred Cobbles/Boulders throughout R
i3 Inferred Cobbles/Boulders throughout o : 3 3 NO. | DATE | BY REVISION
+ \D1/  HORIZONTAL SCALE Geocres No. 30M15—158
5% e —— 0 " Hwy. 401 [PROJECT NO. 09—1111-0019 [oisT.
5¢ 1 0 1 2 m SUBM’D. CHKD. MWK DATE: Oct. 2013 [SITE: 21-159
53 HORIZONTAL SCALE DRAWN: JFC CHKD. KJB APPD. JMAC DWG. D1




éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

PROJECT 0641110010 RECORD OF BOREHOLE No BH13-15 SHEET 1 OF 1 METRIC
G.W.P. 2101-08-00 LOCATION N 4860637.2 ;E 367352.9 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE May 31, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
| NATURAL [ REMARKS
Weg| 3 PLASTIC leTure LlQup| &
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% w | 5 =E| z ! ! ! ! . Wo w w | 2% | GRANSIZE
ELEV 'ﬂ_- m| # 2 S a 8 SHEAR STRENGTH kPa —_—— DISTRIBUTION
DEPTH DESCRIPTION < sl |3 33 < [o unconrFineD + FIELD VANE Y %)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
111 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL 111
110.7 1 SS 18
0.4 Sandy clayey silt, trace gravel
(FILL)
Very stiff
Brown 2 SS 28 110 P 4 24 43 29
Moist
109.7
1.4 CLAYEY SILT with SAND trace to Pt
some gravel, inferred cobbles and T
boulders at 4.6 m depth (TILL) i 3| S8 | %0
Hard j% 109
Brown to grey L
Moist 4 SS [50/13 o 4 39 42 15
%ply w2y SS_ R0/ 10 108
¢ bt
)/y B SS1R0/10
i v
L 107
r’fA
#l JA SS 0710 ]
Augers grinding on inferred %
cobbles and boulders il
[ 106
¢l I
i
¢ It
r/}A
’l 8 SS 0710 105
’/A
o
14
1
;fy 104
Al
103.4 ia e SS1R0/0 o}
7.7 END OF BOREHOLE
NOTES:

1. Water level at a depth of 4.0 m
below ground surface (Elev. 107.1
m) upon completion of drilling.

2. Borehole caved to a depth of
7.2 m below ground surface (Elev.
103.9 m) upon completion of dril

n 3’ % 3. Numbers refer to

0y
e 0% STRAIN AT FAILURE
Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No BH13-16

SHEET 1 OF 1

METRIC

PROJECT 09-1111-0019
G.W.P. 2101-08-00 LOCATION N 4860658.9 ;E 367387.0 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE May 30, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION
NATURAL [ REMARKS
o) 6 PLASTIC ySetore  blQubf | &
= o |<8| o 20 40 60 80 100 LMT — content  WMT S © &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Clm| & | 2]28| @ |SHEARSTRENGTHkPa
DESCRIPTION =l = & < zZz = —_—t DISTRIBUTION
DEPTH § ) - > 8 o ; O UNCONFINED + FIELD VANE ’Y (%)
== Z |€©°| L |e QUICKTRIAXIAL X REMOULDED WATER CONTENT (%)
110.1]  GROUND SURFAGE w 20 40 €0 80 100 10 20 30 kNm® [GR SA sI cL
0.0 TOPSOIL 110
109.7 1 SS 25 B | 7 18 43 32
Clayey silt, some sand, trace to
109.3 some gravel (FILL)
08 Very stiff o
Brown 41 2 | SS 54
Moist jigd 109
CLAYEY SILT with SAND, trace to P
some gravel, inferred cobbles and v‘P‘
boulders throughout (TILL) W 3 ss 68 o
Hard ‘fy
Brown to grey 1
Moist to wet 4 108
¥l I
#141 4 | SS 78 —]
L7
WSS {000 107 13 47 28 12
L2
79‘ B SS 00071
<] v | 106
- o
(T SS 000 o H 10 48 29 13
14
) 105
4
1
’/A
8
b 104
1 8A
1]l g5 | SS J4000.2
8
I
8
I
Y14
4 103
P‘;
102.4 1 o
7.7 END OF BOREHOLE
NOTES:
1. Water level at a depth of 4.3 m
below ground surface (Elev. 105.8
m) upon completion of drilling.
2. Borehole caved at a depth of
6.5 m below ground surface (Elev.
103.6 m) upon completion of dril
0y
+ 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No BH13-17

SHEET 1 OF 1

METRIC

PROJECT 09-1111-0019
G.W.P._ 2101-08-00 LOCATION N 4860692.5 ;E 367411.1 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE May 20, 2013 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
W o 5 & PLASTIC \dieTore  LIQUD[ £
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV 'ﬂ_- o o 2 S5 8 SHEAR STRENGTH kPa —_— e DISTRIBUTION
DEPTH DESCRIPTION < 2l Fr |3 = < [© UNCONFINED + FIELD VANE Y )
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
110.0 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL =S
0.2 Sand and gravel, trace to some 1 SS 24
silt, trace clay (FILL)
Compact
Brown
Moist 2| Ss 29 109
3lss| 16| ¥
107.9 108
21 Sandy clayey silt, trace gravel,
inferred cobbles and boulders
th[oughout (FILL) 4 SS 13 et 1 43 40 16
1071 Brown
29 Moist 555 {0007 107
SAND and GRAVEL, some silt,
trace clay, inferred cobbles and
boulders throughout
Very dense 6 [ SS {0001 o
Grey 106
Wet
: 105
104.6 o
54 CLAYEY SILT with SAND trace to |
some gravel, inferred cobbles and 3 y;‘
boulders throughout (TILL) [
Hard 14 104
103.8 Grey 1A 8 SS T00/0T Q 7 44 39 10
6.2 Wet
END OF BOREHOLE
NOTES:
1. Water level at a depth of 1.8 m
below ground surface (Elev. 108.2
m) during drilling.
2. Borehole caved at a depth of
1.9 m below ground surface (Elev.
108.1 m) upon completion of
drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No BH13-18

SHEET 1 OF 1

METRIC

PROJECT 09-1111-0019
G.W.P._ 2101-08-00 LOCATION N 4860727.4 ;E 367436.9 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE May 30, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
| NATURAL = REMARKS
W o 3 PLASTIC ySetore  blQubf | &
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV lm| & 2|26 O |SHEAR STRENGTH kPa
DESCRIPTION eS| S| 238 E _ DISTRIBUTION
DEPTH S|3| F | >|38]| £ |© UNCONFINED + FIELD VANE Y )
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
108.7 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL
108.4 i 1| SS 58
0.3 Sandy silt, trace gravel, trace
organics (FILL)
103.2 Very dense T 108
. Brown @il 2 ss 32 o
Moist TRl
SILT and SAND, trace to some 44k
clay, trace to some gravel, inferred K
cobbles and boulders throughout o] 3 1SS 100/0.1 107 o
(TILL) BN
Dense to very dense 7ol
Brown to grey L]
Moist ‘(L 1 4 SS_100/0.1 o H 9 48 35 8
y 106
105
A 6 SS 100/0.9 o H 9 46 38 7
ot
104.1 B
4.6 END OF BOREHOLE
NOTE:
1. Borehole dry upon completion of
drilling.
2. Borehole caved at a depth of
4.3 m below ground surface (Elev.
104.4 m) upon completion of
drilling.
0,
n 3’ % 3. Numbers refer to 0 3% STRAIN AT FAILURE

Sensitivity



GRAIN SIZE DISTRIBUTION TEST RESULTS
Clayey Silt (FILL)

FIGURE D1

U.S.S Sieve size, meshes/inch

Size of openings, inches

PERCENT FINER THAN

2?0 1?0 60‘ 5P 4P 39 2|0 1|6 10|8‘ f 3 S/ABM/T" sﬁﬂ 1: 1%" 3" 4%" 6‘"
e 2y
g8 90
ran
¥ 8"
;ﬁ/ / 70
60
¥
& 50
o e
- 2 40
AT
30
y /Vj
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)

® 13-16 1 109.6

u 13-15 2 110.1

* 13-17 4 107.5

Project Number: 09-1111-0019
Checked By: Golder Associates

Date: 01-Nov-13
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Figure No. D2
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GRAIN SIZE DISTRIBUTION TEST RESULTS

Silt and Sand (TILL) FIGURE D3

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

200 100 6050 40 30 20 16 108 4 3 38" 1" 1% 3" 474" 6"
! I [ Ll ! I

. J% M ——100
/ 90
| @ 80
1

/ 70
z
) <
60
o
w
z
/ 50 T
'_
pa
w
40 B):
oy

‘) 30

P i

i
e
pe= 10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
L 13-18 4 106.3
u 13-18 6 104.8

Project Number: 09-1111-0019
Checked By: Golder Associates Date: 06-Nov-13
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Figure No. D4
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GRAIN SIZE DISTRIBUTION TEST RESULTS

Clayey Silt (TILL)

FIGURE D5

U.S.S Sieve size, meshes/inch

Size of openings, inches

PERCENT FINER THAN

200 100 6050 40 30 20 16 108 4 3 3% %' 1" 1%" 3" 4%" 6"
| | |1 | | | | | | | 5 | | | 100
*
H 90
g s
1 e
& 80
o L&
/5 % 70
St
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4 20
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g/ 10
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0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIzE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
L 13-3 3 109.2
u 13-15 4 108.8
* 13-16 5 107.0
A 13-16 7 105.5
v 13-3 7 106.4
O 13-17 8 103.8
o 13-3 9 103.2

Project Number: 09-1111-0019

Checked By:

Golder Associates

Date: 06-Nov-13
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% = - Area4 - Ramp — N/S-E STA 9+610 to 9+740
— ¥ ~ Static Global Stability Analysis

Figure D7

E* Safety Factor
7 0.0
| l o
- | 1.0
|
i 1.5
i 2.0
o
= 4‘ 2.5
} 3.0 Material Name Color U'(‘L;I‘;vmelsg)ht Strength Type Co(l:;sai)o n (::;)
[ 3.5 J
| Embankment Fill - 20 Mohr-Coulomb 0 32
| 4.0
— ‘ Very stiffclayey silt fill D 19 Mohr-Coulomb 0 30
\E/ ‘\ 4.5 O
- Hard clayey silt till 20 Mohr-Coulomb o] 35
e R )
o
T 5.5
>
o 6.0+
L _
o
IS
-~
o
o
3-
R R . T Y Y
Distance (m)
Date: November 2013 Analysis By: MWK Reviewed By: KJB

Project No: 09-1111-0019




Area 4 — Ramp — N/S-E STA 9+610 to 9+740

Seismic Global Stability Analysis

Figure D8

o
- Safety Factor
- 0.0 < 0.08
- 0.5 AWM
. 4 1_0
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. 1.5
. 2.0
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il ‘ 2.5
] 3.0 q Unit Weight Cohesion | Phi
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3.5
- \ Embankment Fill . 20 Mohr-Coulomb 0 32
! 4.0
Very stiff clayey silt fill D 19 Mohr-Coulomb 0 30
] 4.5
’g ‘ Hard clayey silt till D 20 Mohr-Coulomb 0 35
o
- 9 — 5.0
c .
S 5.5
—
c +
S 6.0
K5 _
(]
o
-
-
s
-
o
3-
1‘0 ‘5 Hl‘ouwwul‘suwHHZ‘OHHHHZ‘SHHHHS‘OHHHH?"SHH““4‘0‘”‘””4‘5””HHS‘OHHHHS‘SHHHHG‘OHH““6‘5””””7‘0””‘”

Distance (m)

Date: November 2013

Project No: 09-1111-0019

Analysis By: MWK Reviewed By: KJB
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o U R

AN METRIC

3 I oo e v s oo | CONT - No.

é \\\ / L] 4\ STOAT\ONS IN KILOMETRES + METRES. GWP No' 21 01 —08—00

g . HIGHWAY 401 SHEET

% \ Q HIGH FILL AREA 5—HOLT ROAD N/S—W RAMP

N \\ (STA 9+670 TO 9+740)

§ — BH13L250 BOREHOLE LOCATIONS AND SOIL STRATA

z N Golder Associates Ltd.
\\ @AGOMQ MISSISSAUGA, ONTARIO, CANADA

A1

SCALE 2 0 2 4k
e e —
S 0 S 10

LEGEND

“' Borehole — Current Investigation

Proposed Grade N Stondard Penetration Test Value

16 Blows/0.3m unless otherwise stated
(Std. Pen. Test, 475 j/blow)

BH13-19 BH13-20 —_—
/Existing Ground @o/s 65 m ‘ o/s 3.6 m BH13—21
’» o/s —6.7 m

N BOREHOLE CO—ORDINATES
110 = . 110
Topsoil No. ELEVATION NORTHING EASTING
/ BH13-19 110.0 4860918.3 367294.0
BH13-20 109.1 4860925.5 367329.7
BH13-21 108.7 4860898.2 367353.9

Silty Sand
. Compact to Very Dense

§ This drawing is for subsurface information only. The proposed structure
3 details/works are shown for illustration purposes only and may not be

= consistent with the final design configuration as shown elsewhere in the
3 Contracts Documents.

=

£ The boundaries between soil strata have been established only at

5 105 105 borehole locations. Between boreholes the boundaries are assumed from
K geological evidence.

i

§ The complete Foundation Investigation and Design Report for this project
2 ‘%O/O 08 and other related documents may be examined at the Materials

3 : Engineering and Research Office, Downsview. Information contained in this
| report and related documents is specifically excluded in accordance with
3 Section GC 2.01 of OPS General Conditions.

Y REFERENCE

6/\ Baose plan provided in digital format by URS, drawing file no.

B 2013-10-24—-Hwy401—HoltRd_plan.dwg and

j Silt and Sand (TILL) 2013—10—24—Hwy401—HoltRd_profile.dwg, received October 23, 2013
A-A SECTION Compact to Very Dense

: \E1/  HORIZONTAL SCALE

1 5 0 5 10 m

© e e e
+8 =} 1 0 1 2 m = o
&g 3 HORIZONTAL SCALE N 2
a’; + + + NO. DATE BY REVISION

g @ o o

g?? 100 100 Geocres No. 30M15—158
8 Hwy. 401 [PrOJECT NO. 09—1111-0019 [oIsT.
¢ SUBM’D. CHKD. MWK DATE: Oct. 2013 SITE: 21-—-159
58 DRAWN: JFC CHKD. KJB APPD. JMAC owe. E1




GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No BH13-19

SHEET 1 OF 1

METRIC

PROJECT 09-1111-0019
G.W.P. 2101-08-00 LOCATION N 4860918.3 ;E 367294.0 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 108 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE June 4, 2013 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT NATURAL REMARKS
W 3 & PLASTIC \ CeTuge  LlQUID| £
5 o |22 3 20 40 60 80 100 |UMT  content LMT| S O &
el i wlzE| z v . . . . We w w | 55 [ cramsize
o|lm| & i O |SHEAR STRENGTH kPa
ELEV DESCRIPTION S| & | 2|22 E —_——— DISTRIBUTION
DEPTH é S ﬁ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
110.0 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL ggg
0.3 Silty SAND, trace gravel, trace TTTy 1| ss | 16 o
clay
Compact to very dense
Brown
Moist 2] ss| 3 109
108.5 e
15 SILT and SAND, some clay, trace L an B | e
to some gravel, inferred cobbles LT
and boulders at 4.0 mand 4.3 m R 108
depth (TILL) 14
Very dense 1Ty Fa—ss—soro0g]
Brown {4
Moist oR
5 SS 500 107 o 8 40 40 12
<
IN
p
_______________ N 106
Auger grinding on inferred cobbles Al
105.4 and boulders 1N £ an ng s
4.6 END OF BOREHOLE
NOTE:
1. Open borehole was dry upon
completion of drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No BH13-20

SHEET 1 OF 1

METRIC

GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

PROJECT 09-1111-0019
G.W.P. 2101-08-00 LOCATION N 4860925.5 ;E 367329.7 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 108 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM  Geodetic May 31, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
) NATURAL [ REMARKS
Wol X PLASTIC leTure LlQup| &
= o |<3| 8 20 40 80 100 [MMT  content LMT[ S O &
2% wlzE| z v . . . We w w | 55 [ cramsize
ELEV oo | H 2 |25| © |SHEAR STRENGTH kPa
DESCRIPTION eS| S| 238 E _ DISTRIBUTION
DEPTH é S [ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
109.1]  GROUND SURFAGE - 20 40 80 100 00 30 kN/m® |GR SA sl CL
0.0 TOPSOIL 109
0.2 Silty SAND, some gravel, trace 1 SS 21
clay, containing rootlets
108.4 Compact
0.7 Brown
Moist 2 SS 39 o NP 2 46 45 7
SILT and SAND, trace to some 108
clay, trace to some gravel (TILL)
Dense to very dense 3 SS 150/0.1
Brown
Moist
107
Z SS50/008 o
5 SS—50/0.08 106
5 o
105
7 SS 150/0.1
104
102.9 8 1SS o0 103 o) 12 40 40 8
6.2 END OF BOREHOLE
NOTE:
1. Open borehole was dry upon
completion of drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

€:7

Foundation Design

A Golder
A Associates
PROJECT 0641110010 RECORD OF BOREHOLE No BH13-21 ~SHEET 1 OF 1 METRIC
G.W.P. 2101-08-00 LOCATION N 4860898.2 ;E 367353.9 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 108 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE June 4, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
i z & pLasTic NATURAL ) oyp = REMARKS
E2 6 MOISTURE - I
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV 'ﬂ_- o | & 3 23 g SHEAR STRENGTH kPa —_— DISTRIBUTION
DEPTH DESCRIPTION < sl |3 33 < [o unconrFineD + FIELD VANE Y %)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
108.7 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL E==
0.2 SILT and SAND, trace to some gl 1] ss | 27 o
gravel, some clay, inferred cobbles SSIN
and boulders at 2.1 mto 4.6 m 4, 108
depth (TILL) “+[2 [ "SS 150/0.15
Compact to very dense AT
Brown i
Moist T
% 4 F3—ss—p5000g oH 7 40 38 15
i 107
14
_______________ Irl
Auger grinding on inferred cobbles 2| FA=—ss—puiooy
and bouldersat 2.1 mto 4.6 m o
depth t 106
43 s——ss—isom] o
L
A
105
P ==
T
Al
104.1 R e e s 8 43 36 13
4.7 END OF BOREHOLE
NOTE:
1. Open borehole was dry upon
completion of drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



GRAIN SIZE DISTRIBUTION TEST RESULTS
Silt and Sand (TILL)

FIGURE E1

U.S.S Sieve size, meshes/inch

Size of openings, inches

PERCENT FINER THAN

200 100 6050 40 30 20 16 10 8 4 3 38" %" 1" 1" 3" 4" 6"
| | | | | | | | | | | —— | | | 100
> |
lr/ €
90
P/ 74£ 80
i1
/;%
ﬁ 70
& 50
40
e N
e %
10
p=
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
L 13-20 2 108.1
u 13-21 3 107.2
L 4 13-19 5 106.9
A 13-21 7 104 1
v 13-19 7 1054
Q 13-20 8 102.9

Project Number: 09-1111-0019

Checked By: Golder Associates

Date: 01-Nov-13




Oct 75, FF-S-21

60
50 /
CH
40 //
< cl
>
w
[a)
z
>30 /
F
O
'_
)
< cL
o LEGEND
/ BH SAMPLE @ SYMBOL
20
13-21 3 °
*
A
MH OH
a
10 /
/ °
CL-ML / o
— 3 7 MI ol A
ML yd ML oL
o
0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %

Ministry of Transportation

Ontario

PLASTICITY CHART
Silt and Sand (TILL)

Figure No. E2

Project No. 09-1111-0019

Checked By:




Area 5 — Ramp — N/S-W STA 9+670 to 9+740

Static Global Stability Analysis Figure E3

o - Safety Factor
- 0.0
E 0-5
1 o
S
- 1.5
E 2.0
- 2.5
o -
o . Unit Weight Cohesion | Phi
- 3.0 Material Name Color (kN/m3) Strength Type (kPa) (deg)
’: 3.5 Embankment Fill - 20 Mohr-Coulomb 0 32
8—: 4.0 Dense to very dense sand and silt till D 20 Mohr-Coulomb 0 35
— |
—_ 4.5 Compact to very dense silty sand I:’ 19 Mohr-Coulomb 0 32
E - 5.0 Wil
c
n
% & 5-5
6.0+
>
Q
L ]
o-
IS
|
o -
v
|
o-
S
|
w0 W
En v
o-
8]
|
B Tt T e e - - S S S
Distance (m)
Date: November 2013 Analysis By: MWK Reviewed By: KJB
Project No: 09-1111-0019 ,."—I
(A Golder

L Associates



Area 5 — Ramp — N/S-W STA 9+670 to 9+740

Seismic Global Stability Analysis Figure E4

o- Safety Factor
3 ‘ 0.0 < 0.08
- 1 0.5
| 1.0
O: .
3- 1.5
z 2.0
- 2.5
-
o~ . Unit Weight Cohesion | Phi
- 3.0 Material Name Color (kN/m3) Strength Type (Pa) (deg)
- 3.5 Embankment Fill - 20 Mohr-Coulomb 0 32
o- 4.0 Dense to verydense sand and silt till D 20 Mohr-Coulomb 0 35
~—~ =
E B 4.5 Compact to very dense silty sand I:l 19 Mohr-Coulomb 0 32
~ N ’
c 5.0
S - 55
T & ;
>
Q : 6.0+
(]
o-
=
-
v
—
o-
=
=
- w
S y
o-
En
I e e -
Distance (m)
Date: November 2013 Analysis By: MWK Reviewed By: KJB

Project No: 09-1111-0019




FOUNDATION INVESTIGATION AND DESIGN REPORT
HIGHWAY 401/HOLT ROAD INTERCHANGE -DEEP CUTS AND HIGH FILLS

APPENDIX F

High Fill Area 6 - W- N/S Ramp, STA 11+550 to 11+580

=
February, 2014 Golder
Report No. 09-1111-0019 . Associates



D\MENS\DNS/%éEZ;M?E/Tg\S AND/OR CONT No,

MILLIMETRES UNLESS OTHERWISE SHOWN.

STATIONS IN KILOMETRES + METRES. GWP No' 21 01 _08_00

HIGHWAY 401 SHEET
DEEP CUT AREA 6—HOLT ROAD W—N/S RAMP
(STA 10+550 TO 10+580)

BOREHOLE LOCATIONS AND SOIL STRATA

ONTARIO

4860650

N
=)
0
N
N
©
)
L

MINISTRY OF TRANSPORTATION,

Golder Associates Ltd.
GOldEl' MISSISSAUGA, ONTARIO, CANADA
@Associams ' '

120 120 @ 2 0 2 4 km
- ] Proposed Grade BH13—-23 BH13-2 “' Borehole — Current Investigation
o/s 0.0 m "' o/s 221 m i
N Standard Penetration Test Value
16 Blows/0.3m unless atherwise stated
Asphalt (Std. Pen. Test, 475 j/blow)
— AsSpna . . -
P VA WL during or upon completion of drilling
BOREHOLE CO—ORDINATES
No. ELEVATION NORTHING EASTING
115 115 BH13-2 116.3 4860647.0 367303.2
s % s
Topsoil 55 5 . Existing Ground BH13-23 1132 4860626.5 367292.1
; Sandy Clayey Silt to Clayey Silt (FILL) NOTES
g ~ . : Very stiff to Hard This drawing is for subsurface information only. The proposed structure
g "one.y Silt (TILL)\ 4 ?& 195 Y details/works are shown for illustration purposes only and may not be
= Stiff to Hard K Fltdtlddls i ” i consistent with the final design configuration as shown elsewhere in the
3 i 100/0.107 ?ﬁ? %’;/f/ o Contracts Documents.
zZ 110 - Bobes 110
£ I The boundaries between soil strata have been established only at
5 ¢ borehole locations. Between boreholes the boundaries are assumed from
K i geological evidence.
: ?
§ The complete Foundation Investigation and Design Report for this project
9 400,/0.08 and other related documents may be examined at the Materials
3 b ai Engineering and Research Office, Downsview. Information contained in this
] ‘ ! report and related documents is specifically excluded in accordance with
g ‘ Section GC 2.01 of OPS General Conditions.
] AN SECTION
4 —Ls00/0.08 REFERENCE
1 \Ey HORIZONTAL SCALE Base plan provided in digital format by URS, drawing file no.
z S 0 S 10 m 2013—10—24—Hwy40 1 —HoltRd_plan.dwg and
H [ e ™ s ™ ey = 2013—10—24—Hwy401—HoltRd_profile.dwg, received October 23, 2013
3 1 0 1 2 m <«
g HORIZONTAL SCALE 0
= 2}
2 o o o
8 [s] 5] 00
- o 0 e}
£ + + +
n o o o
&g 105 — — — 105
E‘E NO. DATE BY REVISION
gzi Geocres No. 30M15-158
£ HWY. 401 [PrROJECT NO. 09—1111-0019 [DIsT.
Ey SUBM'D. CHKD. MWK DATE: Oct. 2013 SITE: 21-—-159
53 DRAWN: JFC CHKD. KJB APPD. JMAC owe. F1




GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No BH13-2

SHEET 1 OF 1

METRIC

PROJECT 09-1111-0019
G.W.P._ 2101-08-00 LOCATION N 4860647.0 ;E 367303.2 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE May 30, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
| NATURAL [ REMARKS
W o 6 PLASTIC ySetore  blQubf | &
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV o ] i i O |SHEAR STRENGTH kPa
DESCRIPTION eS| S| 238 E _ DISTRIBUTION
DEPTH § S [ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
116.3 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
00 ASPHALT (150 mm)
0.2 Sand, some gravel, trace silt 116
(FILL) 1| As - o
115.5 Brown
0.8 Moist
Sandy clayey silt to clayey Silt, 2| 88 | 37
some sand, trace to some gravel, 115
trace organics and containing
rootlets (FILL)
Very stiff to hard 3| ss 36 — 14 29 42 15
Brown to grey
Moist
114
4 Ss 33
5 Ss 106 113 o) 0 18 65 17
6 Ss 28
112
7| SS 23
111
110.7
5.6 CLAYEY SILT with SAND trace to P
some gravel, inferred cobbles ~/~
throughout (TILL) "N
Hard Y418 SS J00/0 T 110 5 35 45 15
Grey A
Wet P!
4
P
B
g Y | 109
7
108.6 g 81TIAN
7.7 END OF BOREHOLE
NOTES:
1. Water level at a depth of 7.3 m
below ground surface (Elev. 109.0
m) during drilling.
2. Borehole caved at a depth of
7.6 m below ground surface (Elev.
108.7 m) upon completion of
drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



Golde

F Golder
7 Associates

Foundation Design

PROJECT _ 09-1111-0019

G.W.P._ 2101-08-00

RECORD OF BOREHOLE No BH13-23

N 4860626.5 ;E 367292.1

SHEET 1 OF 1

METRIC

ORIGINATED BY _JLC

GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Sensitivity

DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM  Geodetic May 30, 2013 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT & - REMARKS
W o 5 tuol &
= o |28 @ 20 40 60 80 100 LMt S © &
9l u 2| 2 L L L L L w | 2 ¥ GRAIN SIZE
O lm o i O |SHEAR STRENGTH kPa
ELEV DESCRIPTION S| & | 2|22 E —_——— DISTRIBUTION
DEPTH § S ﬁ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
1132]  GROUND SURFAGE - 20 40 € 8 100 30 kN/m® |GR SA sl CL
0.0 TOPSOIL
112.7 Firm 113
. Dark brown 8
0.5 Moist
CLAYEY SILT with SAND trace to bg
some gravel, inferred cobbles and 0 36
boulders throughout (TILL) |4 112
Hard o
Brown to grey ¥ A
Moist /k 00/0.1 20 47 22 11
7 111
fy 1O0700%
;
o
'fp‘ O0/0T 110 3 43 37 17
14
[t
14 i
i
¥ 109
[
4
’ v
! V/
g 108
'/A
o
A
107.1 4% o4 P
6.2 END OF BOREHOLE i ot
NOTE:
1. Water level in open borehole at
a depth of 4.9 m below ground
surface (Elev. 108.3 m) upon
completion of drilling.
0y
n 3’ X Numbers refer to o 3% STRAIN AT FAILURE



GRAIN SIZE DISTRIBUTION TEST RESULTS
Clayey Silt (FILL) FIGURE F1

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

200 100 6050 40 30 20 16 108 4 3 38" 1" 1% 3" 474" 6"
! I [ Ll

1 | g 1100
|
/ ° 90
Lo
|
80
L4
@]
Y/ %l 70

/ 60
/ 50
40

N

PERCENT FINER THAN

% 20
'y
rd
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
L 13-2 3 114.5
u 13-2 5 113.0

Project Number: 09-1111-0019
Checked By: Golder Associates Date: 01-Nov-13




Oct 75, FF-S-21

60
50 /
CH
40 / /
< Cl
>
w
[a)
z
>-30 /
E
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< cL
o LEGEND
/ BH SAMPLE @ SYMBOL
20
13-2 3 °
*
A
MH OH
a
10 /
/ °
CL-ML / 0
— g MI ol A
ML yd ML oL
o
0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %

Ministry of Transportation

Ontario

PLASTICITY CHART
Clayey Silt (FILL)

Figure No. F2

Project No. 09-1111-0019

Checked By:




GRAIN SIZE DISTRIBUTION TEST RESULTS
Clayey Silt (TILL) FIGURE F3

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

200 100 6050 40 30 20 16 108 4 3 38" 1" 1% 3" 474" 6"
! I [ Ll I

1 | = é L
rig 100
e /4
cr// e %0
1 ®

/! 80

S

// i "
/m; m g 60
,/ 50
.
% 40
/‘
P 30

A\
N
=
6\

PERCENT FINER THAN

[ 2 10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)

° 13-23 3 111.6
u 13-23 5 110.1
* 13-2 8 110.1

Project Number: 09-1111-0019
Checked By: Golder Associates Date: 06-Nov-13




Oct 75, FF-S-21

60
50 /
CH
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< Cl
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w
[a)
z
>-30 /
E
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o LEGEND
/ BH SAMPLE @ SYMBOL
20
13-23 3 °
13-23 5 .
A
MH OH
a
10 /
/ °
CL oML / 0
— v g MI ol A
ML yd ML oL
o
0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
Figure No. F4

Ministry of Transportation

Ontario

PLASTICITY CHART
Silt (TILL)

Project No. 09-1111-0019

Checked By:




Area 6 — Ramp —W- N/S STA 11+550 to 11+580
Static Global Stability Analysis

Figure F5

. Safety Factor
. 0.0
H,
1 TE 10
1.5
) 2.0
] 2.5
o
= 3.0
3.5
- 4.0
~—~
e 4.5
N—r
C o 5.0
o
= .
© 5.5
>
o 6.0+
L _
o
S
H,
o
=
H,
o
8-
L
20

Distance (m)

. Unit Weight Cohesion | Phi
Material Name Color (kN/m3) Strength Type kPa) (deg)
Embankment Fill - 20 Mohr-Coulomb 0 32
Hard clayeysilt till D 20 Mohr-Coulomb 0 35
w
v
-10 0 10 20 30 40 50 60 7

Date: November 2013
Project No: 09-1111-0019

Analysis By: MWK Reviewed By: KJB

(B’ Golder
Associates



Area 6 — Ramp —W- N/S STA 11+550 to 11+580

Seismic Global Stability Analysis Figure F6

Safety Factor
0.0 <« 0.08
= 0.5 AWW
H,
1.0
1.5
2.0
2.5
o |
- ! 3.0
" Unit Weight Cohesion | Phi
4‘ 3.5 Material Name Color (kN/m3) Strength Type Pa) | (deg)
B 4 4.0 Embankment Fill - 20 Mohr-Coulomb 0 32
~—~ 4 4.5
é ‘ Hard clayeysilt till D 20 Mohr-Coulomb 0 35
g 57 5.0
E 5.5
>
@ 6.0+
LIJ -
<n
H,
o
a7 w
: =
o
S-
e SO S N - S S S
Distance (m)
Date: November 2013 Analysis By: MWK Reviewed By: KJB

Project No: 09-1111-0019




FOUNDATION INVESTIGATION AND DESIGN REPORT
HIGHWAY 401/HOLT ROAD INTERCHANGE -DEEP CUTS AND HIGH FILLS

APPENDIX G

Deep Cut Area 7 - South Service Road, STA 13+160 to 13+265

=
February, 2014 Golder
Report No. 09-1111-0019 . Associates



’ \\\\\\\\\\\\\\\\\\\\\mwg“\5mu-- — e

“\“\“\\“\“\\“\ B A A A DIMENSIONS ARE IN METRES AND/OR CONT NO.

\“\\“\\\\“\“\“\“\“\“ MILLIMETRES UNLESS OTHERWISE SHOWN. GWP No.2101—08-00

‘ HIGHWAY 401 SHEET
/,

=

e
=]
|1 O

DEEP CUT AREA 7—-SOUTH SERVICE ROAD
(STA 134160 TO 13+265)

BOREHOLE LOCATIONS AND SOIL STRATA

iy,

Ty

///////// Golder Associates Ltd.

\ ////////////////////////////// @AG"ssomcel'i IS SSAUGA ONTARI, CANADR
N iy,

VLA N E LT LN ‘ )
= BH13-39 \ ‘ | ‘ ‘
‘ ‘ |

N
SOUTH

MINISTRY OF TRANSPORTAT\ON, ONTARIO

00C+¢|

BH13—40——@

KEY PLAN

@ 2 O 2 4 km
*
N
1

LEGEND

Borehole — Current Investigation
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BOREHOLE CO—ORDINATES
No. ELEVATION NORTHING EASTING
BH13-39 131.0 4860503.8 367085.2
. . BH13—40 131.0 4860481.2 367127.2
Clayey Silt with Sand (FILL)
Firm to Hard BH13-41 126.4 4860463.4 367175.4
Proposed C
\ This drawing is for subsurface information only. The proposed structure
H details/works are shown for illustration purposes only and may not be
5 consistent with the final design configuration as shown elsewhere in the
2 125 Contracts Documents.
? The boundaries between soil strata have been established only at
3 borehole locations. Between boreholes the boundaries are assumed from
% geological evidence.
€
& The complete Foundation Investigation and Design Report for this project
3 and other related documents may be examined at the Materials
T, Engineering and Research Office, Downsview. Information contained in this
2 report and related documents is specifically excluded in accordance with
b Section GC 2.01 of OPS General Conditions.
3
1 REFERENCE
% Base plan provided in digital format by URS, drawing file no.
Kl 2013-10-24—Hwy401—HoltRd_plan.dwg,
N 2013—10—24—Hwy401—HoltRd_profile.dwg, received October 23, 2013 and
8 Existing Ground Surface cut from Topo drawing file no.
ES ACAD—X—base.dwg, received September 9, 2013.
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PROJECT _ 09-1111-0019

G.w

.P._2101-08-00

DIST HWY _401

DATUM _Geodetic

RECORD OF BOREHOLE No BH13-39

LOCATION

N 4860503.8 ;E 367085.2

SHEET 1 OF 1

BOREHOLE TYPE

120 mm O.D. Continuous Flight Solid Stem Power Auger

June 18, 2013

METRIC

ORIGINATED BY _JLC
COMPILED BY BM/MAS
CHECKED BY MWK

DYNAMIC CONE PENETRATION

GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

SOIL PROFILE SAMPLES W |RESISTANCE PLOT
ﬁ ” 2 SIS C O & uaun| 'E REMARKS
5 o |<3| 8 20 40 60 80 Sl BN &
el i wlzE| z v . . . w | 55 [ cramsize
ELEV o ] i i O |SHEAR STRENGTH kPa
DESCRIPTION =l = & < zZz = —_—t DISTRIBUTION
DEPTH § ) - > 8 o ; O UNCONFINED + FIELD VANE ’Y (%)
= Z |2O| @ |e QUICKTRIAXIAL X REMOULDED| WATER CONTENT (%)
" = [} o 3
131.0]  GROUND SURFAGE 20 40 60 80 30 kNm® |GR SA Sl CL
0.0 TQPSOIL
Firm 1 S 8
130.5 Dark brown
0.5 Moist
Clayey silt with sand, trace
organics, inferred cobbles and 2| Ss 10 130
boulders at 2.1 m depth (FILL)
Stiff to very stiff
quwn to dark brown
Moist 3 ss 16 0 36 41 23
129
Auger grinding on inferred cobbles
and boulders at 2.1 m depth 4 SS 22
128
5 Ss 18
6| ss | 14 127
126.6
4.4 SILT and SAND, some gravel,
some clay, inferred cobbles
throughout (TILL) 7 1SS | 93
Very dense 126
Brown to brown-grey
Dry to moist
125
8 Ss 100 18 43 27 12
124
123.2 9 | SS 100/0.2: v,
7.9 END OF BOREHOLE
NOTE:
1. Water level at a depth of 7.7 m
below ground surface (Elev. 123.3
m) during drilling.
0y
+ 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14
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RECORD OF BOREHOLE No BH13-40

SHEET 1 OF 1

METRIC

PROJECT 09-1111-0019
G.W.P._ 2101-08-00 LOCATION N 4860481.2 ;E 367127.2 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE June 11, 2013 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
W o 5 & PLASTIC \dieTore  LIQUD[ £
5 o |22 3 20 40 60 80 100 |UMT  content LMT| S O &
b T =E| z ! ! ! ! . Wo w w | 2% | GRANSIZE
o ] 3 235 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION S| & | 2|22 E —_——— DISTRIBUTION
DEPTH § S ﬁ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
131.0 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL
Stiff 1 SS 9
130.5 Dark brown
0.5 Moist
Clayey silt with sand, trace gravel,
trace organics (FILL) 2 SS 7 130
Firm to very stiff
Dark brown to brown
Moist
3| SS 13
129
4| ss 22 o 0 30 46 24
128
5 Ss 14
6| ss | 14 127 i 137 44 18
126.6
4.4 SILT and SAND, trace to some 4 b
clay, trace to some gravel, inferred SBIN
cobbles and boulders throughout Tl 7] Ss 48
(TILL) Nl 126
Dense to very dense BRE
Grey to brown 4 v
Dry to moist BRE =
<t
LT 125
4
Tfl] 8 | ss 93 H 6 31 50 13
14
WIN 124
< +9 1SS 100/01
¥ 123
1225 AN
8.5 Sandy SILT, trace clay, trace T
gravel, inferred cobbles and BN
boulders throughout (TILL) MK 122
Very dense 14
Brown Il 0 SS_100/0.1 o
Dry to moist 14k
Jap
IR 121
Tak
N
A1 ]SS 100/0.1 o] 123 711 5
MR 120
o
N
N
S 119
118.7 “El] 12 [ SS §00/0.1
12.3 END OF BOREHOLE
NOTES:
1. Water level at a depth of 5.5 m
below ground surface (Elev. 125.5
m) during drilling.
2. Borehole caved at a depth of
6.1 m below ground surface (Elev.
124.9 m) upon completion of
drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14
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RECORD OF BOREHOLE No BH13-41

SHEET 1 OF 1

METRIC

PROJECT 09-1111-0019
G.W.P._ 2101-08-00 LOCATION N 4860463.4 ;E 367175.4 ORIGINATED BY _JLC
DIST HWY 401 BOREHOLE TYPE _ 120 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM _Geodetic DATE June 11, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
we | . pLAsTIC WATURAL  Liup| | & REMARKS
= o |<3| 8 20 40 60 8 100 [|UMT  content UMT| S5O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV o i i O |SHEAR STRENGTH kPa
DESCRIPTION eS| S| 238 E _ DISTRIBUTION
DEPTH § S [ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
126.4 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL
Stiff 1] 8s | 13
128'2 Dark brown 126
. Moist
Clayey silt with sand, trace gravel,
trace organics (FILL) 2| SS 16
Very stiff to hard
Dark brown
Moist 125
3| SS 32 3 56 26 15
124
123.7 SS 23
27 SILT to Sandy SILT, trace to some
sand, trace to some clay,
containing cobbles (TILL)
Dense to very dense Ss 50 123
Grey
Moist
SS 100/0.9
122
SS 45 o NP 0 22 72 6
121
AVA
SS 100/0.1
120
119
118.4 SS | 100 P 0 8 75 17
8.0 END OF BOREHOLE
NOTES:
1. Water level at a depth of 6.1 m
below ground surface (Elev. 120.3
m) during drilling.
2. Borehole caved at a depth of
6.4 m below ground surface (Elev.
120.0 m) upon completion of
drilling.
0y
n 3’ % 3. Numbers refer to 0 3% STRAIN AT FAILURE

Sensitivity



GRAIN SIZE DISTRIBUTION TEST RESULTS

Clayey Silt (FILL)

FIGURE G1

U.S.S Sieve size, meshes/inch

Size of openings, inches

PERCENT FINER THAN

200 100 6050 40 30 20 16 108 4 3 38"%" 1" 1% 3" 4%" 6"
| | | &/K%j’lﬁ__ﬂ || | | 100
; )* 90
/ w 80
y .
/ 60
/?i < )
)| 40
1:7 ./ﬁ
'
4‘/ 30
?é ﬁ‘ 2
=
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE | COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
° 13-39 3 129.3
[ ] 13-41 3 124.7
* 13-40 4 128.5
A 13-40 6 126.9

Project Number: 09-1111-0019

Checked By:

Golder Associates

Date: 06-Nov-13




Oct 75, FF-S-21
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Figure No. G2

Ministry of Transportation

Ontario

PLASTICITY CHART
Clayey Silt (FILL)

Project No. 09-1111-0019

Checked By:




GRAIN SIZE DISTRIBUTION TEST RESULTS
Silt to Silt and Sand (TILL)

FIGURE G3

U.S.S Sieve size, meshes/inch

Size of openings, inches

PERCENT FINER THAN

200 100 6050 40 30 20 16 10 8 4 3 38"%" " 1" 1" 3" 44" 6"
| | ,&/\ | ,_/_‘, | %3* /\ﬁ: || | | 100
i | &
N7 -
/ﬁ / ’ 80
4 A * /"/ 70
AL | v
7/ ; / 60
% 50
i ’/ / 40
Al /WP
30
/ >
/‘/ 20
re
é f 10
v
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE | COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
° 13-40 11 120.3
u 13-41 7 121.6
* 13-39 8 124.7
A 13-40 8 124.7
v 13-41 9 118.6

Project Number: 09-1111-0019

Checked By:

Golder Associates

Date: 01-Nov-13
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COMPARISON OF GRAIN SIZE DISTRIBUTION ENVELOPE
SILT TO SILT AND SAND (TILL) (AREA 7 DEEP CUT)

TO SELECT SUBGRADE MATERIAL

FIGURE G5

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

200 100 6@&0 40 30 20 16

Size of openings, inches

108 4 3 3/8"2" %" 1" 1%" 3"

Z
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|_
o
L
<
L
|_
Z
L
O
o
L
o
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE] FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
— — — Select Subgrade Material —— Silt to Silt and Sand (TILL)
OPSS. PROV 1010
Date: Nov-13 Drawn: MWK
Project: 09-1111-0019 Golder Associates Checked: JMAC
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Area 7 — South Service Road West STA 13+160 to 13+265

Static Global Stability Analysis Figure G6

Safety Factor
8- 0.0 [13]
: 0.5
1B 1o
]
. 1.5
-
N 2.0
‘ 2.5
- 4‘ 3.0
: | 3.5
gl |7
. I 4.0
— Unit Weight Cohesi Phi
. nit Wei ohesion i
é - 4.5 Material Name Color (kN/m3) Strength Type (kPa) | (deg)
g 5.0 Firm to hard clayey silt fill I:, 19 Mohr-Coulomb 0 30
=
g 8; 5.5 Demse to very dense sand and silt to sandy silt till I:l 20 Mohr-Coulomb 0 35
-~
o 6.0+
(]
g;
o-
-
— W W
v v
o-
BN
T T T - S~ - - ST ST T R
Distance (m)
Date: November 2013 Analysis By: MWK Reviewed By: KJB

Project No: 09-1111-0019




Area 7 — South Service Road West STA 13+160 to
13+265 Seismic Global Stability Analysis

Figure G7

] Safety Factor
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i 1.5
o
= 2.0
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Distance (m)

Date: November 2013
Project No: 09-1111-0019
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FOUNDATION INVESTIGATION AND DESIGN REPORT
HIGHWAY 401/HOLT ROAD INTERCHANGE -DEEP CUTS AND HIGH FILLS

APPENDIX H

Deep Cut Area 8 - South Service Road (Soil Disposal Mound),
STA 11+850 to 12+500

=
February, 2014 Golder
Report No. 09-1111-0019 . Associates
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z \ =z 0@ DIMENSIONS ARE IN METRES AND/OR CONT No.

> “ \%’_& IGHWAY 401 / Hl@HW LI MILLIMETRES UNLESS OTHERWISE SHOWN.

z | - L AY 407 TIE IN° STATIONS IN KILOMETRES + METRES. GWP NO 21 01 _08_00

2 i BH13 ~29 P — — *

& : S\ — MW5 ) - —

(e} 1 .._,.r-,“""-nrn I — — / —

2 E = 1 ——— , : =/ HIGHWAY 401 SHEET

2 i, N, T um\'"""“"" ‘ S 5 : Lies ~ ‘; .' DEEP CUT AREA 8-SOUTH SERVICE ROAD

: s I mmnnmwml‘##W‘“‘W 1@ w H‘\U\‘\‘\‘\ W‘ L(!JM‘H\W\ ‘L{W‘\“‘H‘\M‘f‘t’\’\‘\‘mwuww‘“”‘ - ‘ Ay ffffj" (STA 11+850 TO 12+500)

. 0 i"ﬁ\ — - = ;; = BOREHOLE LOCATIONS AND SOIL STRATA

bF h S -

E ‘“l/' m”& TEILI} h ﬂi MM Golder Associates Ltd.
f

MISSISSAUGA, ONTARIO, CANADA

: ‘ S i wwwmwwwm s
‘ i th ”n MMMMM“ M "M i nn A||II|II|I IIII ||ﬁ|||||’ﬁ|||!|m ||HIIMIIIIIIMIIIIIIM III

ST
v ‘,m
g B |
i : ] (
: / BH13 g mh\w\\MM\\\\\‘\‘\‘\‘\‘\‘\M\‘ MW\ MMM HHHMH ep H?
o, L H\HH HHH \H\HHHHHHH HHH
t, STH
" "':", ““‘ '“'"'""lllu.
[, o n............mm Q
8 OO ", ““ QO nlllllllllllll'glnlll"" OQ QO !
u’? L%O L?; /& u..u'-u...,,"." (g/ e [
/ <& 1y
N(? N? N(%) s .uu'é?uunﬁ-I:uA.Nuuuluun......nn...-u.uu-nnu--/5/--4853'“""““‘”3
W w w L“ w [t 9300 [,
SCALE
30 0 30 60 m
NOTES
This drawing is for subsurface information only. The proposed structure \
details/works are shown for illustration purposes only and may not be .
consistent with the final design configuration as shown elsewhere in the 9
Contracts Documents. KEY PLAN
i SCALE
The boundaries between soil strata have been established only at 2 0 2 A4 km
borehole locations. Between boreholes the boundaries are assumed from
geological evidence.
The complete Foundation Investigation and Design Report for this project
and other related documents may be examined at the Materials I—EGEND
140 140 Engineering and Research Office, Downsview. Information contained in this
report and related documents is specifically excluded in accordance with ‘ Borehole — Current Investigation
BH13-25 BH13-27 BH13—30 BH13—32, BH13—33, BH13—34 Section GC 2.01 of OPS Canaral Conditians o
’ o/s 205 m ’, ofs 103 m ‘, o 01 m ’, ofs ~152 m ’» o/s 193 m ‘ ofs ~25.5 m $ Existing Borehole (Ecoplans, 2010)
@ Existing Monitoring Well (Ecoplans, 2010)
BH13-28 - i
135 BH13—26 ‘ ‘ e o Existina Ground 135 N Standard Penetration Test Value
o/s 317 m 16 Blows/0.3m unless otherwise stated
BH13—36 | BH13—37, BH13—38 (Std. Pen. Test, 475 j/blow)
ofs 292.m * /s 189 m *’ o/s 458 m M WL during or upon completion of drilling
N,
12
M 27 BOREHOLE CO—-ORDINATES
b
0
130 Nz 34 s Is 130 No. ELEVATION NORTHING EASTING
26
» o - > BH13—24 112.5 4860345.0 365782.0
15 40 28
" 0 s0/015 50/035 34 \—_\l\ BH13-25 123.2 4860299.2 365845.5
75 70
Y - o - . \ BH13-26 123.5 4860322.0 365891.5
125 = . /015 125 BH13-27 126.6 4880307.0 365920.0
13 /0.13 57
Nerios 45 29 ; 50/003 wpo 50/0.30 / BH13-28 123.8 4860335.0 365939.0
47
e . “ 2 ; b L BH13-29 113.1 4860399.0 365975.0
5 2 50/0.15 oo 50/0.10
32 2 28 85 b BH13-30 129.4 4860327.0 366044.0
15 53 50/0.15 50/0.13
120 / - S ... . 120 BH13-31 118.9 4860387.0 366081.0
/015 7 -
“ * ” e ® " . so/nis BH13-32 130.5 4860336.0 366145.0
o 57 36
: " “ %0 b 7 50/035 2 2 /008 BH13-33 129.4 4860348.0 366194.0
g 78 50/0.08 ¥ 50/0% 2!
& 5 s0/13%8 %/ ® 5 R so/0. 0k BH13-34 131.8 4860350.0 366245.0
8 59 50/0.13; 44 §24%629 Be.
g D P o/0 4 ] s0/0.10H:
z 115 Proposed South 3 © PR ARaie: e £l 115 BH13-35 117.9 4860464.0 366268.0
c /. b 55, S4t] Vi 0.08
3 S H R d Grad 50 47 50713 F 50/013° 4 /5 8% /
Z ervice Road ¢ Grade : A S BH13-36 120.9 4860427.0 366329.0
£ offset 64.8 m 50/0.37 B s " 90/028 0/0.15 BH13-37 119.0 4860429.0 366380.0
] - X - - — - . . - . B .
H / i EEE Clayey Silt with Sand (TILL)
8 // 50/0.13 s O T L ST o Hard BH13-38 119.8 4860467.0 366422.0
110 g A - 110
< 7 7 50/0. Z
El 4
- e Clayey Silt/Sandy Silt to |Silt and Sand REFERENCE
- S : Silt with Sand (TILL) to Silty Sand (FILL) S P A o idlinl oymet oy URS. growing ke mo.
N L 50/”'_ Hard Firm/l_oose to qud/ ery Dense 2011;—10—24—Hwy401—Ho\th:proﬁ\e,dwg, received October 23, 2013 and
§ Eztieiaze 12 Existing Ground Surface cut from Topo drawing file no.
= 105 A 4 _95/0,%5 105 ACAD—X—base.dwg, received September 9, 2013.
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z|130 130 METKR/IC
= BH13-25 BH13-27
z i DIMENSIONS ARE IN METRES AND/OR
= o/s =388 m o/s 37.4 m MILLIMETRES UNLESS OTHERWISE SHOWN. CONT No.
= STATIONS IN KILOMETRES + METRES.
° GWP No. 2101-08-00
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& BH13-26 o/s 27.6 m
< o/s 133 m 130 / 130
: i I HIGHWAY 401 SHEET
Z SR 24
= 43 §§::o:o:-§. Sandy Silt to Silt and Sand (FILL DEEP CUT AREA 8-SOUTH SERVICE ROAD
125 125 >
W
w A ‘ Compact 15 SOIL STRATA
& Sandy Silt to Silt and Sand (FILL)I | =™
2 Compact to Very Dense o =
s Existing Ground 13 N Ider Golder Associates Ltd.
1 5. AGO MISSISSAUGA, ONTARIO, CANADA
Existing Ground 125 - 125 ssociates
Clayey Silt with Sand (FILL)
120 120 Stiff to Hard 50/0.15
54/0.13
Proposed Qrode of o 190 190
South Service Road Proposed Grade of
South Service Road 50/0.10
115 115
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IR QK BH1 3 29 -
s o o/s =22f2 m 50/0.13
e 115 ; / 115
Clayey Silt (FILL) o : ‘ 50/0.13 KEYSCAE)ELAN
10 Firm to Hard » 110 Cobbles ) 2 0 2 4 km
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(ROCKFILL) ' ‘ TEGEND
i " 7
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g } Waterfront Trail Borehole — Current Investigation
Very Dense gelse s / 110 110
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5 Ligggytslléo(r‘ilpl)_cll_gt: did T P e 5 m SECTION N Standard Penetration Test Value
B Bréeates A A H1
105 4 08,/0.28 105 piGacty Jete »gj_;i}f”” \\/ STATION 12+O72 16 Blows/0.3m unless otherwise stated
. . - Fet i . . HORIZONTAL SCALE (Std. Pen. Test, 475 j/blow)
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Hard g e ——— WL during or upon completion of drilling
préziset Hard 2 0 2 4 m
/B-B" SECTION e VERTICAL SCALE
105 : 105 BOREHOLE CO—ORDINATES
\utSTATION 11+937 Sty Clay (FILL)
BH13-33 B/H1 34 Very Stiff to Hard No. ELEVATION NORTHING EASTING
HORIZONTAL SCALE - o/s
10 0 0 20 m L BH13-25 123.2 4860299.2 365845.5
B e e oo Existing Ground BH13-26 123.5 4860322.0 365891.5
2 0 2 4 m - ‘ : ‘
VERTICAL SCALE BH13-27 126.6 4860307.0 365920.0
130 130
125 125 BH13-29 1131 4860399.0 365975.0
BH13-30 129.4 4860327.0 366044.0
BH13-36
o/s —27.5 m BH13—37 BH13-33 129.4 4860348.0 366194.0
ors 325 m /o Topsoil BH13-34 131.8 4860350.0 366245.0
Proposed Grade of g Hard BH13-36 120.9 4860427.0 366329.0
Existing Ground South Service Road BH13-37 119.0 4860429.0 366380.0
125 % 125
120 20
: 57 Vv NOTES
8 H §§§. H T This drawing is for subsurface information only. The proposed structure
8 SGndy Silt to Sand (FILL) §§§§.. CIGyey Silt with (FILL> details/works are shown for illustration purposes only and may not be
= COmpGCt to \/ery Dense 18 §§§$’ Firm to Hard consistent with the final design configuration as shown elsewhere in the
E §§::: Contracts Documents.
5 5%%5?‘. The boundaries between soil strata have been established only at
g‘ 85 §§:§§. borehole locations. Between boreholes the boundaries are assumed from
& geological evidence.
8120 120
5 115 115 The complete Foundation Investigation and Design Report for this project
4 Proposed Grade of Sllt and Sand (F”_L) and other related documents may be examined at the Materials
g South Service Road Engineering and Research Office, Downsview. Information contained in this
e Dense to Very Dense report and related documents is specifically excluded in accordance with
e Section GC 2.01 of OPS General Conditions.
: REFERENCE
2 F’roposed Grade of Orginal Ground Surface cut from digital file provided by URS
Em Woterfront Troil ACAD—X—base.dwg, received September 9, 2013.
zl1s / 115
g 110 110
: b0 SECTION SECTION
: \H STATION 12+250 =
£ \H/STATION 12+428
:E HORIZONTAL SCALE ! NO. | DATE | BY REVISION
o1 10 0 10 20 m Waterfront Trail o HOR%ONTAL seae Cooores No 30M15=158
?5% 2 0 2 4 m o S—] HWY. 401 |PROJECT NO. 09—1111-0019 |DIST.
Ey VERTICAL SCALE 2 0 2 4 m SUBM'D. CHKD. MWK DATE: Oct. 2013 |SITE: 21—159
55 VERTICAL SCALE DRAWN: JFC CHKD. KJB APPD. JMAC ovG. H2




GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14
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Sensitivity

PROJECT 0041110015 RECORD OF BOREHOLE No BH13-24  SHEET 1 OF 1 METRIC
G.W.P. 2101-08-00 LOCATION N 4860345.0 ;E 365782.0 ORIGINATED BY KT
DIST HWY 401 BOREHOLE TYPE _ 150 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM  Geodetic DATE August 15, 2013 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE pLoT& NATURAL - REMARKS
Bol 2 e osre vadel L |
= w |<8| & 20 40 60 80 100 CONTENT z 9
2% wlzE| z v . . . . We w w | 55 [ cramsize
O lm o i O |SHEAR STRENGTH kPa
ELEV DESCRIPTION S| & | 2|22 E —_——— DISTRIBUTION
DEPTH § S ﬁ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
1125 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Silt and sand, some gravel, some
clay, containing rootlets and trace 1 sSs 20
organics (FILL) 112
Compact to dense
Greyish brown
Moist 2| ss | 42 o 18 34 34 14
111.1
1 CLAYEY SILT with sand, some Pt 111
| t lly (TILL, i
Eiraar\:je o gravelly (TILL) ‘/;. 3| ss 49 °
Greyish brown 44
Moist 1 [t
# 4| ss | 82 110
B
¥ It
Oxidation staining from 3.1 m to g%
8.1 m depths f‘} 5 ss 59 109
%
A °
L2
(i 108
7>‘ 7 SS 40 o 26 34 27 13
14
o
14 107
o
’/A
1
] 8 | ss [50/0.28
il 106
8
o
8
o
3 105
] 9 | ss [50/0.28
P‘;
4
/b“;
i 104
sl
§r e
o
103.1 ¥l 70 S5 so/od
9.4 END OF BOREHOLE
NOTE:
1. Open borehole dry upon
completion of drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE



éjé‘ ;Golde Foundation Design

F Golder
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GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

PROJECT 0011110010 RECORD OF BOREHOLE No BH13-25 SHEET 1 OF 2 METRIC
G.W.P._ 2101-08-00 LOCATION N 4860299.2 ;E 365845.5 ORIGINATED BY KT
DIST HWY 401 BOREHOLE TYPE _ 150 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM  Geodetic DATE August 22, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
| NATURAL [ REMARKS
W o 3 PLASTIC ySetore  blQubf | &
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV lm| & 2|26 O |SHEAR STRENGTH kPa
DESCRIPTION =1 = = < zZz = L DISTRIBUTION
DEPTH § S ﬁ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
123.2 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Sandy silt, trace gravel (FILL) 1 SS [15/0.23 123
Very dense
Greyish brown
Moist
2 SS 20 1T ]
121.9 122
1.3 Clayey silt, trace to some sand,
trace to some gravel (FILL)
Firm to hard 3 SS 7
Greyish brown to grey
Moist 121
4 SS 32 e 0 14 57 29
5 Ss 21 120
6 | SS 50/0.15 13 9 53 25
119
7 SS 42
118
117
8| ss | 40 I | 3 16 34 47
116.1
71 Silt and sand, some clay, 116
containing pockets of clayey silt
(FILL)
Very dense
Grey 9 Ss 59
Moist 115
114
10 | SS 59 o
113
11| SS (50/0.37]
112
AVA
121 SS 50/0.1 m [} NP 0 39 45 16
110.2
13.0 CLAYEY SILT with SAND some ¢ P 110
gravel (TILL) . ;‘
Hard gy
Brownish grey 44
Moist ‘/P‘ 131 SS 50/0.1
el 109
14
| B
¥4

Continued Next Page
n 3’ % 3. Numbers refer to

0y
e 0% STRAIN AT FAILURE
Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

PROJECT  09-1111-0019 RECORD OF BOREHOLE No BH13-25 SHEET 2 OF 2 METRIC
G.W.P.  2101-08-00 LOCATION N 4860299.2 ;E 365845.5 ORIGINATED BY KT
DIST HWY 401 BOREHOLE TYPE _ 150 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM  Geodetic DATE August 22, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION
wel = - pLAsTIC WATURAL  Liup| | & REMARKS
5 NEEAR: 20 40 60 80 100 [|"MT  content UMT| S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Slm| & | 2 |28| © |SHEARSTRENGTHkPa
DESCRIPTION Els| & T |25 & ————i DISTRIBUTION
DEPTH S|5| F > 38| £ |© UNCONFINED + FIELD VANE Y )
== Z |€©°| L |e QUICKTRIAXIAL X REMOULDED WATER CONTENT (%)
—- CONTINUED FROM PREVIOUS PAGE -~ w 20 40 60 80 100 10 20 30 kN/m* |GR SA SI CL
CLAYEY SILT with SAND some B 108
gravel (TILL) ¥ [14 1SS 5001 ©
Hard I
Brownish grey 44
Moist /y
"/;" 107
T i
5
1[5 S5 5001
] I
4 106
)(“y
1A
b
1A
M 105
14
104.5 £1] 16 | Ss l98/0.28 o 18 42 27 13
18.7 END OF BOREHOLE
NOTE:
1. Water level in open borehole at
a depth of 11.9 m below ground
surface (Elev. 111.3 m) upon
completion of drilling.
0y
+ 3’ X 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No BH13-26

SHEET 1 OF 2

METRIC

PROJECT 09-1111-0019
G.W.P. 2101-08-00 LOCATION N 4860322.0 ;E 365891.5 ORIGINATED BY KT
DIST HWY 401 BOREHOLE TYPE _ 150 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM  Geodetic DATE August 22, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
| NATURAL [ REMARKS
W 3 PLASTIC \CeTupe LUl &
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV oo | H i O |SHEAR STRENGTH kPa
DESCRIPTION eS| S| 238 E _ DISTRIBUTION
DEPTH é S [ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
123.5 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Silt and sand, trace clay to clayey,
trace gravel, trace rootlets (FILL) 1 Ss 49 o
Compact to very dense 123
Greyish brown
Moist
2 SS 52
122
3 SS 34 o
4 SS 21 121
5 SS 15 2 31 45 22
120
6 SS 53
119.2
4.3 Silty clay, some sand, trace gravel 1
(FILL) 9
Hard 1
Grey 7 SS 39 ¢ i 0 18 34 48
Moist
118
8 SS 44
117
116.4
71 Clayey silt, some sand (FILL)
Hard
Grey 116
Moist to wet
9 SS 30 Ho 0 20 57 23
115
10| SS 47
114
113
1 SS 31
V4 112
12 | SS [50/.15
111
110.3
13.2 Silt and sand, trace clay (FILL)
Very dense
Grey 110
Moist to Wet 13 1 SS [50/.13 0 48 48 4
108.9 109
14.6 %
Continued Next Page ‘ 3 03 Numb fort 3%
+9,x 3, Rumversrelerto o 9% gTRAIN AT FAILURE

Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

PROJECT 0641110010 RECORD OF BOREHOLE No BH13-26 SHEET 2 OF 2 METRIC
G.W.P.  2101-08-00 LOCATION N 4860322.0 ;E 365891.5 ORIGINATED BY KT
DIST HWY 401 BOREHOLE TYPE _ 150 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM  Geodetic DATE August 22, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
- NATURAL = REMARKS
E 1) 6 PLASTIC MOISTURE LIQUID — T
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV |8| w |2 |[25] & [SHEARSTRENGTHKPa
DESCRIPTION Els| & = |22 E ————— DISTRIBUTION
DEPTH Z|3| F > |38| < |© UNCONFINED + FIELD VANE Y %)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
—- CONTINUED FROM PREVIOUS PAGE -~ w 20 40 60 80 100 10 20 30 kN/m* |GR SA SI CL
CLAYEY SILT with SAND trace 3
gravel (TILL) 1«1 14 | SS [50/.15
Hard [ 108
Brown to grey 94
Moist gN
1
P
i 7} 107
106.4 555 150075
171 END OF BOREHOLE
NOTE:
1. Water level encountered at a
depth of 11.6 m below ground
surface (Elev. 111.9 m) during
drilling.
0y
n 3’ X 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

PROJECT  09-1111-0019 RECORD OF BOREHOLE No BH13-27 SHEET 1 OF 2 METRIC
G.W.P. 2101-08-00 LOCATION N 4860307.0 ;E 365920.0 ORIGINATED BY KT
DIST HWY 401 BOREHOLE TYPE _ 150 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM  Geodetic DATE August 22, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION
NATURAL - REMARKS
Weg| 3 & PLASTIC yieripe  Liaupf b
E o |<38]| @ 20 40 60 80 100 |YMT  content MMT| Z O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV 2|9 w |3 |ak| & [SHEARSTRENGTHKPa
DESCRIPTION =l = & < zZz = —_—t DISTRIBUTION
DEPTH é ) - > 8 o ; O UNCONFINED + FIELD VANE ’Y (%)
== Z |€©°| L |e QUICKTRIAXIAL X REMOULDED WATER CONTENT (%)
126.6]  GROUND SURFAGE w 20 40 €0 80 100 10 20 30 kNm® |GR SA Sl CL
0.0 Clayey silt, trace to some sand,
trace organics (rootlets) in upper 1188 | 75 o
1.5 m, containing pockets of silty
clay (FILL) 126
Stiff to hard
Brown to grey 2 SS 43
Moist to wet
125
3 SS 33
4 SS 13 124 | S | 0 5 58 37
5 SS 29
123
6 SS 47 o}
122
7 SS 46
121
8 SS 55 e 0 11 66 23
120
119
9 SS 50
118
10| SS 90 o
117
116.5
10.1 Sandy silt, some clay (FILL)
Very dense
Brown to grey 116
Moist to wet 111 SS [50/13
115
12 1T SS |50.13 ¢} 0 24 63 13
114
AVA
113
13 | SS [50/.15
112.0
146 j uﬂ 112
Td
Continued Next Page ‘ 3 .3 Numb fer t 3%
+9,x 3, Rumversrelerto o 9% gTRAIN AT FAILURE

Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

PROJECT 0511110016 RECORD OF BOREHOLE No BH13-27 SHEET 2 OF 2 METRIC
G.W.P. 2101-08-00 LOCATION N 4860307.0 ;E 365920.0 ORIGINATED BY KT
DIST HWY 401 BOREHOLE TYPE _ 150 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM  Geodetic DATE August 22, 2013 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
Weg| 3 & PLASTIC leTure LlQup| &
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% w | 5 =E| z ! ! ! ! . Wo w w | 2% | GRANSIZE
ELEV .ﬂ_- m| # 2 S a g SHEAR STRENGTH kPa —_—— DISTRIBUTION
DEPTH DESCRIPTION < sl |3 33 < [o unconrFineD + FIELD VANE Y %)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
- CONTINUED FROM PREVIOUS PAGE - w 20 40 60 80 100 10 20 30 kN/m®> |GR SA SI CL
CLAYEY SILT with SAND, trace to 4‘ 3,
some gravel (TILL) L4 1SS [50/13 12 43 31 14
Hard T
Brown to grey % 111
Moist to wet il
<4
;i
I5E 110
109.5 :4 ] LY LYATA A
17.2 END OF BOREHOLE
NOTE:
1. Water level encountered at a
depth of 13.4 m (Elev. 113.2 m)
below ground surface during
drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



Golde

F Golder
7 Associates

Foundation Design

PROJECT _ 09-1111-0019

G.W.P._ 2101-08-00

DIST HWY _401

DATUM _Geodetic

RECORD OF BOREHOLE No BH13-28

LOCATION

N 4860335.0 ;E 365939.0

SHEET 1 OF 2

BOREHOLE TYPE

150 mm O.D. Continuous Flight Solid Stem Power Auger

August 22, 2013

METRIC

ORIGINATED BY _KT
COMPILED BY BM
CHECKED BY MWK

DYNAMIC CONE PENETRATION

GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

SOIL PROFILE SAMPLES W |RESISTANCE PLOT
ﬁ ol 2 SISTANCE PLO — tauo| ko REMARKS
5 o |<3| 8 20 40 60 80 Sl BN &
el i wlzE| z v . . . w | 55 [ cramsize
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa —_— DISTRIBUTION
DEPTH DESCRIPTION g S| |3 3 4 < | O UNCONFINED + FIELD VANE Y %)
e Z |2O| @ |e QUICKTRAXAL x REMOULDED| WATER CONTENT (%)
» g o o
123.8 GROUND SURFACE 20 4 6 8 30 kN/m’ |GR SA SI CL
0.0 Clayey silt, some sand to sandy,
trace gravel, trace organics to 1 m 1| ss | 36
depth (FILL)
Very stiff to hard
Greyish brown 123
Moist 2 SS 38
3| ss 21 122
4| ss | 2 5 20 47 28
121
5| ss | 28 0 22 67 11
120
6 | ss | 31
7] ss | 7 119 0 18 58 24
118.2
5.6 Sandy silt, some clay (FILL) 118
Dense to very dense
Brownish grey
Moist to wet
8 | ss | 39
117
o] SS J107M] 116
115
0SS 5013
114
VA
113
1| ss | 73
112.1
17 CLAYEY SILT with SAND trace B 112
gravel (TILL) A
Hard 3
Brown to grey 472 [ SS [507.15 4 44 36 16
Moist 7
) 111
b
%
P
:,y
A3 SS [507.13 110
b
i
gy 109
Continued Next Page 3 Numb for t 3%
+°,% umbers relerio 5 3% STRAIN AT FAILURE

Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

PROJECT 0641110010 RECORD OF BOREHOLE No BH13-28 SHEET 2 OF 2 METRIC
G.W.P.  2101-08-00 LOCATION N 4860335.0 ;E 365939.0 ORIGINATED BY KT
DIST HWY 401 BOREHOLE TYPE _ 150 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM  Geodetic DATE August 22, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION
wel = —— pLAsTIC WATURAL  Liup| | & REMARKS
= o |<3| 8 20 40 60 8 100 [|UMT  content UMT| S5O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV |8| w |2 |[25] & [SHEARSTRENGTHKPa
DESCRIPTION eS| S| 238 E _ DISTRIBUTION
DEPTH Z|3| F > |38| < |© UNCONFINED + FIELD VANE Y %)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
—- CONTINUED FROM PREVIOUS PAGE -~ w 20 40 60 80 100 10 20 30 kN/m* |GR SA SI CL
CLAYEY SILT with SAND trace 3
gravel (TILL) ¥ [T 1SS _[50/13 0
Hard [
Brown to grey 94
Moist L7 108
4
P
114
[
1 107
106.7 /b1 75 | SS 50715
171 END OF BOREHOLE
NOTE:
1. Water level encountered at a
depth of 10.4 m below ground
surface (Elev. 113.4 m) during
drilling.
0y
n 3,>< 3. Numbers refer to O3AJ STRAIN AT FAILURE

Sensitivity



éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

CROJECT 0011110010 RECORD OF BOREHOLE No BH13-29 SHEET 1 OF 1 METRIC
G.W.P. 2101-08-00 LOCATION N 4860399.0 ;E 365975.0 ORIGINATED BY KT
DIST HWY 401 BOREHOLE TYPE _ 150 mm O.D. Continuous Flight Solid Stem Power Auger COMPILED BY BM
DATUM  Geodetic DATE August 22, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION
wel = —— pLAsTIC WATURAL  Liup| | & REMARKS
= o |<3| 8 20 40 60 8 100 [|UMT  content UMT| S5O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV e8| w |3 |25| & [sHEARSTRENGTHKPa
DESCRIPTION =l = = < zZz = —_—t DISTRIBUTION
DEPTH § S ﬁ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
113.1 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Cobbles and boulders (ROCK 113
FILL)
112.3
0.8 Sandy silt, trace gravel, trace
organics (FILL) 1 SS 19 12
Loose to compact
Grey 2
Wet
2 SS 7
111.0 111
21 Silty clay, some sand (FILL)
Very stiff to hard | |
Brownish grey 3| Ss | 19 | | 0 12 40 48
Moist
110
4 SS 42
109.4
3.7 CLAYEY SILT with SAND some
gravel to gravelly (TILL)
Hard 5|88 | 63 109
Brownish grey
Moist
[ SS 150/0.1 e— 18 38 29 15
1 108
,/' it
g
A T—ss—soo 107
1
] ot
s
' sor0-05 o 2 42 24 12
L 106
105.5 Ll
7.6 END OF BOREHOLE
NOTE:

1. Water level in open borehole at
a depth of 1.4 m below ground
surface (Elev. 111.7 m) during
drilling.

n 3’ % 3. Numbers refer to

0y
e 0% STRAIN AT FAILURE
Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

PROJECT  09-1111-0019 RECORD OF BOREHOLE No BH13-30 SHEET 1 OF 2 METRIC
G.W.P. 2101-08-00 LOCATION N 4860327.0 ;E 366044.0 ORIGINATED BY KT
DIST HWY 401 BOREHOLE TYPE _ 150 mm O.D. Continuous Flight Solid Stem Auger COMPILED BY MAS
DATUM  Geodetic DATE August 19, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION S
wel = - pLAsTIC WATURAL  Liup| | & REMARK
= o |<8 3 20 40 60 80 100 LMT — content  WMT S © &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Clm| & | 2]28| @ |SHEARSTRENGTHkPa
DESCRIPTION =l = = < zZz = —_—t DISTRIBUTION
DEPTH é ) E > 8 o ; O UNCONFINED + FIELD VANE ’Y (%)
== Z |€©°| L |e QUICKTRIAXIAL X REMOULDED WATER CONTENT (%)
129.4]  GROUND SURFAGE w 20 40 €0 80 100 10 20 30 kNm® [GR SA sI cL
0.0 Sandy Silt to silt and sand, some
clay (FILL) 1 Ss 24 o
Compact 129
Brownish grey
Moist
2 SS 29
128
3 SS 15 8] 0 33 60 7
1271
23 Clayey silt with sand to some 4A 127
sand, trace gravel (FILL) 4B Ss | 50
Stiff to hard
Brownish grey
Moist
5 SS 13 o 3 45 34 18
126 =
6 SS 1
125
7 SS 39
124
8 SS 150/0.1 0 17 75 8
123
122
9 SS 150/0.1
121
10 | SS 150/0.1 o 0o 18 711 1
120
119
1T SS O/ C
118
12 1T SS 150/0.1 o 0 12 65 23
117
AVA
116
115.7 Becoming wet at 13.5m
13.7 Silt and sand, trace to some clay 13 [ SS 50/0.1
(FILL)
Very dense
Brownish grey
Moist to wet 15
Continued Next Page 3 .3 Numb for t 3%
+9,x 3, Rumversrelerto o 9% gTRAIN AT FAILURE

Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

PROJECT 0641110010 RECORD OF BOREHOLE No BH13-30 SHEET 2 OF 2 METRIC
G.W.P. 2101-08-00 LOCATION N 4860327.0 ;E 366044.0 ORIGINATED BY KT
DIST HWY 401 BOREHOLE TYPE _ 150 mm O.D. Continuous Flight Solid Stem Auger COMPILED BY MAS
DATUM  Geodetic DATE August 19, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION S
wel = —— pLAsTIC WATURAL  Liup| | & REMARK
= o |<3| 8 20 40 60 8 100 [|UMT  content UMT| S5O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV oo | H 2 |25| © |SHEAR STRENGTH kPa
DESCRIPTION eS| S| 238 E _ DISTRIBUTION
DEPTH § S [ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
- CONTINUED FROM PREVIOUS PAGE - w 20 40 60 80 100 10 20 30 kN/m®> |GR SA SI CL
Silt and sand, trace to some clay
(FILL) T4 SS 50001 ) 0 32 64 4
Very dense 114
Brownish grey
Moist to wet
113
112.2 15| SS [90/0.28
17.2 END OF BOREHOLE
NOTE:
1. Water level in open borehole at
a depth of 12.8 m below ground
surface (Elev. 116.6 m) upon
completion of drilling.
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

PROJECT  09-1111-0019 RECORD OF BOREHOLE No BH13-31 SHEET 1 OF 1 METRIC
G.W.P. 2101-08-00 LOCATION N 4860387.0 ;E 366081.0 ORIGINATED BY KT
DIST HWY 401 BOREHOLE TYPE _ 150 mm O.D. Continuous Flight Solid Stem Auger COMPILED BY BM/MAS
DATUM  Geodetic DATE August 23, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION
NATURAL [ REMARKS
W o 3 & PLASTIC \CeTupe LUl &
= o |<8| o 20 40 60 80 100 LMT — content  WMT S © &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Clm| & | 2]28| @ |SHEARSTRENGTHkPa
DESCRIPTION =l = & < zZz = —_—t DISTRIBUTION
DEPTH § ) - > 8 o ; O UNCONFINED + FIELD VANE ’Y (%)
== Z |€©°| L |e QUICKTRIAXIAL X REMOULDED WATER CONTENT (%)
1189]  GROUND SURFAGE w 20 40 €0 80 100 10 20 30 kNm® |GR SA Sl CL
0.0 Sandy silt, trace gravel (FILL)
Compact to dense 1 S 22
Greyish brown
Moist
2| ss | 30 118 5
117.5
14 Clayey silt with to some sand,
trace gravel (FILL)
Very stiff to hard 3| ss 50
Brownish grey to grey 17
Moist
4 SS 35 o 0 23 64 13
116
5 SS 17
6 SS 61 115 o
v
7 SS 34
114
113
8 SS 33 0 18 71 11
112
9 SS 29 111
1104
8.5 CLAYEY SILT with SAND trace to Pt
some gravel (TILL) ;;4
Hard T 110
Grey ‘/
Moist o 10| ss | 45 o 11 38 32 19
109.3 ilivd
9.6 END OF BOREHOLE
NOTE:
1. Water level in open borehole at
a depth of 4.3 m below ground
surface (Elev. 114.6 m) upon
completion of drilling.

n 3’ % 3. Numbers refer to

0y
I 03% STRAIN AT FAILURE
Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

PROJECT 0511110010 RECORD OF BOREHOLE No BH13-32 SHEET 1 OF 1 METRIC
G.W.P. 2101-08-00 LOCATION N 4860336.0 ;E 366145.0 ORIGINATED BY KT
DIST HWY 401 BOREHOLE TYPE _ 150 mm O.D. Continuous Flight Solid Stem Auger COMPILED BY BM/MAS
DATUM  Geodetic DATE August 19, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
| NATURAL [ REMARKS
W 3 PLASTIC \CeTupe LUl &
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV oo | H i O |SHEAR STRENGTH kPa
DESCRIPTION eS| S| 238 E _ DISTRIBUTION
DEPTH § S [ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
130.5 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Sandy clayey silt, trace gravel
(SFt!#L) 1| ss | 46
I
Brownish grey 130
Moist
2 SS 34 9 1 21 45 33
129
3 SS 26
4| 8s | 52 128 o
1 SS B0/0.1 o
127.0
35 Silt and sand, trace clay (FILL) 127
Very dense
brownish grey
Moist 6 SS 70 0 32 57 11
126
7 SS 61
125
8 SS 180/0.1
124
123
9 SS 150/0.15 o 0 50 43 7
122
121.3 10 SS—
9.2 END OF BOREHOLE
NOTE:
1. Open borehole dry upon
completion of drilling.
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



Golde

F Golder
7 Associates

Foundation Design

PROJECT _ 09-1111-0019

G.W.P._ 2101-08-00

LOCATION

DIST HWY _401

BOREHOLE TYPE

DATUM _Geodetic

RECORD OF BOREHOLE No BH13-33

N 4860348.0 ;E 366194.0

SHEET 1 OF 2

150 mm O.D. Continuous Flight Solid Stem Auger

August 16, 2013

METRIC

ORIGINATED BY _KT
COMPILED BY MAS
CHECKED BY MWK

GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w | RESISTANGE PLOT = N
E %) 5 LIQUID — T
= o |28 @ 20 40 60 80 LMt S © &
9l u 2| 2 L L L L w | 2 ¥ GRAIN SIZE
ELEV 'ﬂ_- o o 2 S5 8 SHEAR STRENGTH kPa _—— DISTRIBUTION
DEPTH DESCRIPTION < sl |3 33 < [o unconrFineD + FIELD VANE Y %)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
129.4]  GROUND SURFACE “ 20 40 60 & 30 kN/m® |GR SA Sl CL
0.0 Sandy silt, trace to some clay,
trace to some gravel, containing 1 Ss 29
pockets of clayey silt (FILL) 129
Compact to very dense
Grey to brownish grey
Moist 2| ss | 43 19 21 42 18
128
3| ss | 40
4 | SS [50/0.1 127
5| ss | 28
126
6 | ss | 47
125
7 | SS [50/0.15 0 28 65 7
124
8 SS 0/0 1T
123
122
o] SSKR0/0AT
121
v
10 S5 150/01
120
119
1| ss | 28
118
12 | SS_50/0.15
117
116
13| ss | 44 0 20 70 10
115
Continued Next Page 3 03 Numb fort 3%
49, x 9, Tumpersrelerio o 9% grpAIN AT FAILURE

Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

PROJECT 0641110010 RECORD OF BOREHOLE No BH13-33  SHEET 2 OF 2 METRIC
G.W.P. 2101-08-00 LOCATION N 4860348.0 ;E 366194.0 ORIGINATED BY KT
DIST HWY 401 BOREHOLE TYPE _ 150 mm O.D. Continuous Flight Solid Stem Auger COMPILED BY MAS
DATUM  Geodetic DATE August 16, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION
wel = —— pLAsTIC WATURAL  Liup| | & REMARKS
= o |<3| 8 20 40 60 8 100 [|UMT  content UMT| S5O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV oo | H 2 |25| © |SHEAR STRENGTH kPa
DESCRIPTION eS| S| 238 E _ DISTRIBUTION
DEPTH § S [ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
- CONTINUED FROM PREVIOUS PAGE - w 20 40 60 80 100 10 20 30 kN/m®> |GR SA SI CL
Sandy silt, trace to some clay,
trace to some gravel, containing
pockets of clayey silt (FILL) 14 | SS 46 114
Compact to very dense
Grey to brownish grey
Moist
113
112.3 151 SS 50/0.1 He 0 22 59 19
171 END OF BOREHOLE
NOTE:
1. Water level in open borehole at
a depth of 9.1 m below ground
surface (Elev. 120.3 m) upon
completion of drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

PROJECT 0041110015 RECORD OF BOREHOLE No BH13-34 SHEET 1 OF 2 METRIC
G.W.P._ 2101-08-00 LOCATION N 4860350.0 ;E 366245.0 ORIGINATED BY KT
DIST HWY 401 BOREHOLE TYPE _ 150 mm O.D. Continuous Flight Solid Stem Auger COMPILED BY BM/MAS
DATUM  Geodetic DATE August 15, 2013 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT & NATURAL - REMARKS
Hel & PASTIC moisTure - MURL - T A
= w |<8| & 20 40 60 80 100 CONTENT z 9
2% wlzE| z v . . . . We w w | 55 [ cramsize
O lm o i O |SHEAR STRENGTH kPa
ELEV DESCRIPTION = o =4 z = —_—— DISTRIBUTION
DEPTH SCRIPTIO < sl |3 33 < [o unconrFineD + FIELD VANE Y %)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
131.8 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Sandy silt to silty sand, trace
gravel, some clay (FILL) 1 ss 12
Compact to dense
Brownish grey
Moist 131
2 SS 27
3| SS 20 130
4| ss 15
129
5 Ss 31
128
6 Ss 28
127.4
4.4 Sand, trace to some silt, trace clay
(FILL)
Compact to very dense 7 SS 34 127
Brownish grey
Moist
126
8 | SS 38
125
9 Ss 57 124
123
10| SS 18
122
121
11| SS 85
120.2 v
11.6 Sandy silt, trace clay, contains - 120
pockets of clayey silt (FILL)
Very dense
Grey
Moiat 121 SS 50/0.1
119
118
13| SS 57
117.0
48 117

Continued Next Page
n 3’ % 3. Numbers refer to

0y
e 0% STRAIN AT FAILURE
Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

PROJECT  09-1111-0019 RECORD OF BOREHOLE No BH13-34 SHEET 2 OF 2 METRIC
G.W.P. 2101-08-00 LOCATION N 4860350.0 ;E 366245.0 ORIGINATED BY KT
DIST HWY 401 BOREHOLE TYPE _ 150 mm O.D. Continuous Flight Solid Stem Auger COMPILED BY BM/MAS
DATUM  Geodetic DATE August 15, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION
wel = - pLAsTIC WATURAL  Liup| | & REMARKS
5 NEEAR: 20 40 60 80 100 [|"MT  content UMT| S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Slm| & | 2 |28| © |SHEARSTRENGTHkPa
DESCRIPTION =l = & < zZz = _t DISTRIBUTION
DEPTH S[3] 7| 5 [38] < [0 UNcONFINED  + FIELD VANE Y %)
== Z |€©°| L |e QUICKTRIAXIAL X REMOULDED WATER CONTENT (%)
- CONTINUED FROM PREVIOUS PAGE - w 20 40 60 80 100 10 20 30 kN/m®> |GR SA SI CL
Silty sand (FILL)
Very dense
Grey 14| ss | 78
Moist to wet
116
115
114.7 15| 8S | 161
171 END OF BOREHOLE
NOTE:
1. Water level in open borehole at
a depth of 11.6 m below ground
surface (Elev. 120.2 m) upon
completion of drilling.
0y
+ 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



Golde

F Golder
7 Associates

Foundation Design

PROJECT _ 09-1111-0019

G.W.P._ 2101-08-00

DIST HWY _401

DATUM _Geodetic

RECORD OF BOREHOLE No BH13-35

LOCATION N 4860464.0 ;E 366268.0

SHEET 1 OF 1

BOREHOLE TYPE

150 mm O.D. Continuous Flight Solid Stem Auger

August 15, 2013

METRIC

ORIGINATED BY _KT
COMPILED BY MAS
CHECKED BY MWK

DYNAMIC CONE PENETRATION

GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Sensitivity

SOIL PROFILE SAMPLES x W |RESISTANCE PLOT
W o g‘ —— vauo| | & REMARKS
= o |<8| o 20 40 60 80 LMt = © &
9 x w =2 z 1 L 1 1 w | > g GRAIN SIZE
ELEV o ] i i O |SHEAR STRENGTH kPa DISTRIBUTION
DESCRIPTION (2] & 2 1z2)| & o
DEPTH § ) - > 8 o ; O UNCONFINED + FIELD VANE ’Y (%)
== Z |€©°| L |e QUICKTRIAXIAL X REMOULDED WATER CONTENT (%)
117.9]  GROUND SURFAGE w 20 40 60 80 30 kNm® [GR SA sI cL
0.0 Silt and sand, some clay, trace
gravel, trace and containing sSs
rootlets (FILL)
Compact
Brown to dark brown
Moist ss 117
Trace wood fragments from 1.5 m 495
to 2.0 m depth Ss 116 1 43 41 15
SS
115.0 115
29 CLAYEY SILT with SAND some Pt
gravel (TILL) T
Hard SS
Brownish grey 14
Moist g
o 55 114 18 44 25 13
P
L;A
5
14 SS z
L4
A 13
%
L2
; 112
[t
111.5 ) 33
6.4 END OF BOREHOLE
NOTE:
1. Water level in open borehole at
a depth of 4.6 m below ground
surface (Elev. 113.3 m) upon
completion of drilling.
0y
+ 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

PROJECT 0511110010 RECORD OF BOREHOLE No BH13-36 SHEET 1 OF 1 METRIC
G.W.P. 2101-08-00 LOCATION N 4860427.0 ;E 366329.0 ORIGINATED BY KT
DIST HWY 401 BOREHOLE TYPE _ 150 mm O.D. Continuous Flight Solid Stem Auger COMPILED BY MAS
DATUM  Geodetic DATE August 14, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION S
wel = —— pLAsTIC WATURAL  Liup| | & REMARK
= o |<3| 8 20 40 60 8 100 [|UMT  content UMT| S5O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Clm| & | 2]28| @ |SHEARSTRENGTHkPa
DESCRIPTION eS| S| 238 E _ DISTRIBUTION
DEPTH é S [ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
120.9 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Clayey silt, some sand, trace
gravel (FILL) 1 ss 6
Firm to hard
Brown to grey
Moist to wet
2 SS 18 120 e} 0 16 71 13
3 SS 9
119
4 SS 19 o
118
5 SS 36
117
6 SS 26 o 1 18 56 25
7 SS 25 116
v
115
8 SS 60 o
114.4
6.6 END OF BOREHOLE
NOTE:
1. Water level in open borehole at
a depth of 5.5 m below ground
surface (Elev. 115.4 m) upon
completion of drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

PROJECT 0511110010 RECORD OF BOREHOLE No BH13-37 SHEET 1 OF 1 METRIC
G.W.P. 2101-08-00 LOCATION N 4860429.0 ;E 366380.0 ORIGINATED BY KT
DIST HWY 401 BOREHOLE TYPE _ 150 mm O.D. Continuous Flight Solid Stem Auger COMPILED BY MAS
DATUM  Geodetic DATE August 14, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION S
wel = —— pLAsTIC WATURAL  Liup| | & REMARK
= o |<3| 8 20 40 60 8 100 [|UMT  content UMT| S5O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV oo | H i O |SHEAR STRENGTH kPa
DESCRIPTION eS| S| 238 E _ DISTRIBUTION
DEPTH é S [ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
119.0 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL
Hard 1| ss | 34 o
Dark brown
118.3 Moist
0.7 Clayey silt, trace to some sand,
trace gravel (FILL) 2 SS 30 118
Very stiff to hard
Brownish grey
Moist
3 SS 25 | | 1 18 53 28
117
Z SS50/008
116.3
2.7 Silt and sand, some clay, some
gravel (FILL) 116
Dense to very dense
Brownish grey 5| 8S | 43
Moist
6 SS 150/0.1 o 18 38 32 12
115
7 SS 55
Yol 114
8 SS 64
113.2
5.8 END OF BOREHOLE
NOTES:
1. Water level in open borehole at
a depth of 5.0 m below ground
surface (Elev. 114.0 m) upon
completion of drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



GTA-MTO 001 09-1111-0019.GPJ GAL-GTA.GDT 01/21/14

Golde

F Golder
7 Associates

Foundation Design

PROJECT 0641110010 RECORD OF BOREHOLE No BH13-38 SHEET 1 OF 1 METRIC
G.W.P. 2101-08-00 LOCATION N 4860467.0 ;E 366422.0 ORIGINATED BY KT
DIST HWY 401 BOREHOLE TYPE _ 150 mm O.D. Continuous Flight Solid Stem Auger COMPILED BY MAS
DATUM  Geodetic DATE August 14, 2013 CHECKED BY MWK
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION S
wel = —— pLAsTIC WATURAL  Liup| | & REMARK
= o |<3| 8 20 40 60 8 100 [|UMT  content UMT| S5O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV oo | H 2 |25| © |SHEAR STRENGTH kPa
DESCRIPTION =l = = < zZz = —_—t DISTRIBUTION
DEPTH <3| 7|3 [38| £ [o unconrnep  + FIELDVANE Y %)
=1z z [£©| @ |e QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
119.8 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL
Stiff 1]18s | 9 ©
119.3 Dark brown
0.5 Moist
Silt and sand, some clay, trace 119
gravel (FILL) 2| SS 33
Dense to very dense
quwn to brownish grey
Moist 3155 B0 o 5 38 39 18
118
Z SS50/008
1171
27 CLAYEY SILT with SAND trace 2 117
gravel (TILL) ;;4
Hard y /bx 15 SS O/ C
Bro_wnish grey to grey 14
Moist /}
‘7; 5SS 00T 116 4 45 39 12
141
¢ b1
/P- 7 SS RO
4 115
A
114.3 Mg isoroog ol
55 END OF BOREHOLE
NOTES:
1. Open borehole dry upon
completion of drilling.
0y
n 3’ % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



GRAIN SIZE DISTRIBUTION TEST RESULTS
Sandy Silt to Silt and Sand (FILL)

FIGURE H1A

U.S.S Sieve size, meshes/inch

Size of openings, inches

PERCENT FINER THAN

200 100 6050 40 3£ 2016 108 4 3IEA WL 34NE
%?E:; r,/g,/ﬂi 100
90
i Ll TTH RS D/
; =t 80
L
b //IZ/ 70
N 60
4 50
% % 40
30
ils /| 1t
20
Gt i
-;//I; Hike A/ 10
W#l f f/
il ;
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
L 13-25 12 110.9
u 13-27 12 114.4
* 13-33 13 115.4
A 13-26 13 109.8
v 13-30 14 114.1
©) 13-33 15 112.4
O 13-33 2 128.4

Project Number: 09-1111-0019

Checked By:

Golder Associates

Date: 12-Nov-13




GRAIN SIZE DISTRIBUTION TEST RESULTS

Sandy Silt to Silt and Sand (FILL)

FIGURE H1B

U.S.S Sieve size, meshes/inch

Size of openings, inches

PERCENT FINER THAN

200 100 6050 40 30 20 16 10 8 4 3 38"%" %" 1" 1% 3" 44" 6"
| | | \;&/\/ | | | — - | | | 100
PRl
i 90
¥ Qﬁi
Lt adiill 80
K
/ if/_/
f‘ Wl 70
% I 45 60
/ ey 50
.Z /
¢ 40
gz
2 30
O v
i / 20
S5 daniyl
=7 10
A& T
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
L 13-24 2 111.5
u 13-35 3 116.2
* 13-38 3 118.2
A 13-30 3 127.7
v 13-26 5 120.2
o 13-32 6 126.5
O 13-37 6 115.2

Project Number: 09-1111-0019

Checked By:

Golder Associates

Date: 12-Nov-13




GRAIN SIZE DISTRIBUTION TEST RESULTS
Sandy Silt to Silt and Sand (FILL) FIGURE H1C
U.S.S Sieve size, meshes/inch Size of openings, inches

200 100 6050 40 30 20 16 108 4 3 38" 1" 1" 3" 4" 6"
| | L | | [

PERCENT FINER THAN

| fﬁ L1100
/ 90
80
% ‘ 70
60
# 50
/ 40
. 30
/‘/ 20
= 10
w1
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
L 13-33 7 124.7
u 13-32 9 122.8

Project Number: 09-1111-0019
Checked By: Golder Associates Date: 12-Nov-13




Oct 75, FF-S-21

60
50 /
CH
X / /
S Cl
>
w
[a)
z
>-30 /
'_
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'_
7]
< cL
o LEGEND
/ BH SAMPLE = SYMBOL
20
13-33 15 °
A
/ MH OH
10 / .
e °
CL- ML / o
— — > M ol R
ML ® yd ML oL
0 o
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
Ministry of Transportation PLASTICITY CHART Figure No. H2
. . . Project No. 09-1111-0019
Sandy Silt (FILL) (Soil Disposal Mound) )
Ontario

Checked By:




GRAIN SIZE DISTRIBUTION TEST RESULTS
Clayey Silt (FILL) FIGURE H3A
U.S.S Sieve size, meshes/inch Size of openings, inches
200 100 6050 40 3£ 2011;8/ ’$§ 3 fg‘%" " 1" 1% 3" 4Y" 6"
| | 1| - | | . | h | | 100
e g
o ] %0
o1 ig‘ =T
P=y
@/" ;// 80
70
4
<
60 =
v/ «
2
/g 50
N7 :
282 z
/ 40 g
A A w
? 2 7 30
g ﬁ 20
& e
A 10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE | COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
° 13-30 10 120.2
u 13-30 12 117.2
. 13-32 2 129.5
A 13-36 2 119.9
v 13-37 3 117.3
©) 13-29 3 110.6
O 13-28 4 121.3

Project Number: 09-1111-0019
Checked By: Golder Associates

Date: 12-Nov-13




GRAIN SIZE DISTRIBUTION TEST RESULTS
Clayey Silt (FILL)

FIGURE H3B

U.S.S Sieve size, meshes/inch

Size of openings, inches

PERCENT FINER THAN

200 100 6050 40 3020 16 108 4 3 I K TN 34V 6
AwV %fztff % 100
H | @]
ad 2 90
/&/V | e
5
. S 80
/{ jﬁﬁ/ -
//Z. Bvs 70
it i | .
%// il
50
A LA
4
% 40
/ yav VV// i
S Lyie
7 20
v ]
‘0/ &7 10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
o 13-25 4 120.7
u 13-27 4 124 .1
* 13-31 4 116.4
A 13-28 5 120.5
v 13-30 5 126.1
O 13-36 6 116.8
o 13-25 6 119.3

Project Number: 09-1111-0019
Checked By: Golder Associates

Date: 12-Nov-13




GRAIN SIZE DISTRIBUTION TEST RESULTS
Clayey Silt (FILL) FIGURE H3C

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

200 100 6050 40 30 20 16 108 4 3 38" 1" 1" 3" 4" 6"
| | L S A S N L1100
ez e i

L
el

i V “H 20
: g/ 80
/7%

70

o

-
d\i
>

> T ®

VZalllEA: .
A .

PERCENT FINER THAN

SFV/ ﬁ / 20
* A
Ae/ 7Y 10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)

L 13-28 7 119.0
u 13-26 7 118.7
* 13-31 8 112.6
A 13-30 8 123.2
v 13-27 8 120.3
O 13-25 8 116.8
o 13-26 9 115.7

Project Number: 09-1111-0019

Checked By: Golder Associates Date: 12-Nov-13




Oct 75, FF-S-21
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Ministry of Transportation

Ontario

PLASTICITY CHART

Clayey Silt to Silty Clay (FILL)

Figure No. H4A

Project No. 09-1111-0019

Checked By:




Oct 75, FF-S-21
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Figure No. H4B

Project No. 09-1111-0019

Checked By:




LABORATORY COMPACTION TEST
Soil Disposal Mound Fill

FIGURE H5

Voids Line: Sat=100% (Gs=2.7 assumed)
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Max Dry Density:
1.989 Mg/m?

Project Number: 09-1111-0019
Checked By:

Sample:
Combined Samples

Optimum Water
Content:  10.1%

Golder Associates

Source:
Unknown

Natural Water
Content: 11.1%

LABID: 13-1354
Date: 10-Oct-13
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GRAIN SIZE DISTRIBUTION TEST RESULTS

Clayey Silt (TILL)

FIGURE HGA

U.S.S Sieve size, meshes/inch

Size of openings, inches

PERCENT FINER THAN

200 100 6050 40 30 20 16 108 4 3 38"%" 1" 1% 3" 4%" 6"
| | |1 | | | | /L/ % | /Fwﬁ | | 100
|
A i "( 20
=l
|
/ fi* 80
Panil .
AR
/g 60
s
o ‘/ 50
//
40
="y
P re 2 30
&
o/%/% 20
e
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE | COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
° 13-31 10 109.5
u 13-28 12 111.5
* 13-27 14 111.3
A 13-25 16 104.7
v 13-29 6 108.5
O 13-38 6 116.0
O 13-35 6 114.0

Project Number: 09-1111-0019

Checked By:

Golder Associates

Date: 12-Nov-13




GRAIN SIZE DISTRIBUTION TEST RESULTS

Clayey Silt (TILL) FIGURE H6B

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

200 100 6050 40 30 20 16 108 4 3 38" 1" 1% 3" 474" 6"
! I I N Ll | [ [

100

90

a 80

v :': 1
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o L <
- 60 E
. x
/ w
2
50 T
'_
4
f :
@ 0 ©
L
j/ o

30

|
20
5 fil
LS 10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
L 13-24 7 107.7
u 13-29 8 106.2

Project Number: 09-1111-0019
Checked By: Golder Associates Date: 12-Nov-13
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COMPARISON OF GRAIN SIZE DISTRIBUTION ENVELOPE
SOIL DISPOSAL MOUND EXISTING FILL
TO SELECT SUBGRADE MATERIAL

FIGURE H8

PERCENT FINER THAN

Date:
Project:

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

200 100 6@&0 40 30 20 16

Size of openings, inches
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OPSS. PROV1010
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Area 8 — South Service Road West STA 11+850 to 12+500

Static Global Stability Analysis

Figure H9

Waste Soil (Landfill)
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Area 8 — South Service Road West STA 11+850 to 12+500

Seismic Global Stability Analysis

Figure H10
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5835 COOPERS AVENUE

MISSISSAUGA, ONTARIO

@@@ﬁ L b . CANADA L4Z 1Y2
TEL (905)712-5100

aboratories FAX (905)712-5122

http://www.agatlabs.com

CLIENT NAME: GOLDER ASSOCIATES LTD.
100 SCOTIA COURT
WHITBY, ON L1N8Y6
(905) 723-2727

ATTENTION TO: Robin Nowensky
PROJECT NO: Holt Rd
AGAT WORK ORDER: 13T735876
SOIL ANALYSIS REVIEWED BY: Anthony Dapaah, PhD (Chem), Inorganic Lab Manager
DATE REPORTED: Jul 24, 2013
PAGES (INCLUDING COVER): 4
VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*NOTES

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

@ GEAT Laboratories (V1) Page 1 of 4
Member of: Association of Professional Engineers, Geologists and Geophysicists AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
of Alberta (APEGGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations

are location and parameter specific. A complete listing of parameters for each location is available
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in
the scope of accreditation.

Results relate only to the items tested and to all the items tested



5835 COOPERS AVENUE

Certificate of Analysis VISSISSAUGA, ONTARIO
CANADA L4Z 1Y2
@ @ @ i l L.aboratories AGAT WORK ORDER: 13T735876 TEL (905)712-5100

PROJECT NO: Holt Rd it b com
CLIENT NAME: GOLDER ASSOCIATES LTD. ATTENTION TO: Robin Nowensky
0. Reg. 558 Metals and Inorganics
DATE RECEIVED: 2013-07-12 DATE REPORTED: 2013-07-24
SAMPLE DESCRIPTION: DRUM 1 DRUM 2 DRUM 3
SAMPLE TYPE: Soil Soil Soil
DATE SAMPLED: 7/5/2013 7/5/2013 7/5/2013
Parameter Unit G/S RDL 4545308 4545309 4545310
Arsenic Leachate mg/L 2.5 0.010 <0.010 <0.010 <0.010
Barium Leachate mg/L 100 0.100 0.287 0.277 0.380
Boron Leachate mg/L 500 0.050 <0.050 <0.050 <0.050
Cadmium Leachate mg/L 0.5 0.010 <0.010 <0.010 <0.010
Chromium Leachate mg/L 5.0 0.010 <0.010 <0.010 <0.010
Lead Leachate mg/L 5.0 0.010 <0.010 <0.010 <0.010
Mercury Leachate mg/L 0.1 0.01 <0.01 <0.01 <0.01
Selenium Leachate mg/L 1.0 0.010 <0.010 <0.010 <0.010
Silver Leachate mg/L 5.0 0.010 <0.010 <0.010 <0.010
Uranium Leachate mg/L 10.0 0.050 <0.050 <0.050 <0.050
Fluoride Leachate mg/L 150 0.05 0.07 0.07 0.09
Cyanide Leachate mg/L 20.0 0.05 <0.05 <0.05 <0.05
(Nitrate + Nitrite) as N Leachate mg/L 1000 0.70 <0.70 <0.70 <0.70
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: Refers to Regulation 558

aet

Certified By: 4\” “1

G GE T CERTIFICATE OF ANALYSIS (V1) Page 2 of 4
Results relate only to the items tested and to all the items tested




5835 COOPERS AVENUE

MISSISSAUGA, ONTARIO

@ @ @ i I b CANADA L4Z 1Y2
] TEL (905)712-5100

La Oratorles FAX (905)712-5122

http://www.agatlabs.com

Quality Assurance

CLIENT NAME: GOLDER ASSOCIATES LTD. AGAT WORK ORDER: 13T735876
PROJECT NO: Holt Rd ATTENTION TO: Robin Nowensky
Soil Analysis
RPT Date: Jul 24, 2013 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc_ep_table Acc_ep_table Acc_ep_table
PARAMETER Batch Sa:gple Dup #1 | Dup #2 RPD Blank Mf/zﬁﬂ;ed Limits Recovery| Limits Recovery| Limits
Lower| Upper Lower| Upper Lower| Upper

0. Reg. 558 Metals and Inorganics

Arsenic Leachate 1 <0.010 <0.010 0.0% <0.010 100% 90% 110% 97% 80% 120% 98% 70% 130%
Barium Leachate 1 0.835 0789 57% <0100 99% 90% 110% 99% 80% 120% 106% 70% 130%
Boron Leachate 1 <0.050 <0.050 0.0% <0.050 105% 90% 110% 80% 80% 120% 80% 70% 130%
Cadmium Leachate 1 <0.010 <0.010 0.0% <0.010 102% 90% 110% 110% 80% 120% 113% 70% 130%
Chromium Leachate 1 <0.010 <0.010 0.0% <0.010 100% 90% 110% 93% 80% 120% 84% 70% 130%
Lead Leachate 1 0.015 0.012 222% <0.010 97% 90% 110% 104% 80% 120% 108% 70% 130%
Mercury Leachate 1 <0.01 <0.01 0.0% <0.01 92% 90% 110% 94% 80% 120% 95% 70% 130%
Selenium Leachate 1 <0.010 <0.010 0.0% <0.010 101% 90% 110% 105% 80% 120% 106% 70% 130%
Silver Leachate 1 <0.010 <0.010 0.0% <0.010 101% 90% 110% 107% 80% 120% 111% 70% 130%
Uranium Leachate 1 <0.050 <0.050 0.0% <0.050 102% 90% 110% 95% 80% 120% 98% 70% 130%
Fluoride Leachate 1 0.12 0.12 0.0% <0.05 106% 90% 110% 107% 90% 110% 94% 70% 130%
Cyanide Leachate 1 <0.05 <005 0.0% <005 99% 90% 110% 95% 90% 110% 105% 70% 130%
(Nitrate + Nitrite) as N Leachate 1 <0.70 <070 0.0% <070 94% 80% 120% 105% 80% 120% 98% 70% 130%

P

Certified By: 4\(} “1 Y

EGGET QUALITY ASSURANCE REPORT (V1) Page 3 of 4

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation.

Results relate only to the items tested and to all the items tested




5835 COOPERS AVENUE

MISSISSAUGA, ONTARIO

@ @ @ i I b CANADA L4Z 1Y2
] TEL (905)712-5100

La Oratorles FAX (905)712-5122

http://www.agatlabs.com

Method Summary

CLIENT NAME: GOLDER ASSOCIATES LTD.

PROJECT NO: Holt Rd

AGAT WORK ORDER: 137735876
ATTENTION TO: Robin Nowensky

PARAMETER AGAT S.0.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Soil Analysis
Arsenic Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS
Barium Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS
Boron Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS
Cadmium Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS
Chromium Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS
Lead Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS
Mercury Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS
Selenium Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS
Silver Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS
Uranium Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS
Fluoride Leachate INOR-93-6018 EPA SW-846-1311 & SM4500-F-C  ION SELECTIVE ELECTRODE
Cyanide Leachate INOR-93-6052 Eom SN 846-1311 & MOE 3015 & SM TECHNICON AUTO ANALYZER
(Nitrate + Nitrite) as N Leachate INOR-93-6053 EPA SW 846-1311 & SM 4500 - NO3- | s ciaT FiA

GSGE T METHOD SUMMARY (V1)

Page 4 of 4

Results relate only to the items tested and to all the items tested
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FOUNDATION INVESTIGATION AND DESIGN REPORT
HIGHWAY 401/HOLT ROAD INTERCHANGE -DEEP CUTS AND HIGH FILLS

APPENDIX J

Borehole Records - Previous Investigation

=
February, 2014 Golder
Report No. 09-1111-0019 . Associates



ECOPLANS MW REPORT BHLOGS - OPG.GPJ GINT STD CANADA LAB.GDT 7/15/10

EBccuplans

LOG OF BOREHOLE MW1D

Fi

igure No. A-1

Project No. 550286
Project: Highway 407 East Extension
Location: OPG Darlington Soil Mound
Date Drilled: 1/21/10 ® SPT(N)Value
i : CME 75 - Track Mount
Drill Type: A Total Organic Volatiles (ppm)
Drilling ContractorLantech Drilling Services Inc.
S [Standard Penetration Test N Vall
DEPTH Y SOIL SOIL an azl'o enjora IOFIGOES 50 alue
’\él SOIL DESCRIPTION WELL | GROUNDWATER SAMPLE SAMPLE
(mbgs) | @& NAME TEST Total Organic Volatiles (ppm)
128109 | 400 "800 1200 ]tEB_Q
SILTY CLAY FILL : : : !
127.79 - brown/grey 01 D 5L :
- trace gravel MW1D (0-2.5") A : :
- trace organics
- dense
- low plasticity
- moist. ol
_SQ,LC,IVYH,SQ’;’;D FILL MWD (2.5-5)  |metals, PHCs, BTEX#A
- trace organics
- fine grained
- low plasticity .
- moist. 0 127
MW1D (5-7.5 :
125.66 :
SAND FILL 0.4t 28 i R
- grey MW1D (7.5-10") :
- trace silt
- loose : : : :
Sfnegraned M B 900 | 0000 et
- low plasticit
124.74 - dry P Y |AO
124.59 » Seamorsiyday MW1D (10-12.5")
Jhighly oxidized
- moist
0:1
MW1D (12.5-15') A
2352 ] e e ]
01 21
MWID (15-17.5)  |metals, PHCs, BTEXA & & 1
12276 XXXX)
122.70 M - rock fragments

MW1D (17.5-20")

MW1D (20-22.5')

MW1D (22.5-27.5')

MW1D (27.5-32.5")




ECOPLANS MW REPORT BHLOGS - OPG.GPJ GINT STD CANADA LAB.GDT 7/15/10

ED ecoplans

LOG OF BOREHOLE MW1D

Figure No.

A-1

Project No. 550286

Project: Highway 407 East Extension

Location: OPG Darlington Soil Mound

Date Drilled: 1/21/10 ® SPT(N)Value

Drill Type: CME 75 - Track Mount

Drilling Contractorkantech Drilling Services Inc.

S -
DEPTH v SoIL SoIL Standazrg Penjgauoré;)rest r\;S/alue
’\él SOIL DESCRIPTION WELL [ GROUNDWATER SAMPLE SAMPLE
(mbgs) | @& NAME TEST Total Organic Volatiles (ppm)
118109 | 400 800 1200 ]tEB_Q
= - wet (continued) 0 : : : 89
[~ MW1D (32.5-37.5") BNAs, PCBs, metals" : . . .
- PHCs, BTEX,
~ radionuclides
~ 0
[~ MW1D (37.5-42.5) A
[ 115.34 .
[ 0
- MWD (42.5-47.5) A
[ 0.1
- MWID (47.5-52.5)  |metals, PHCs, BTEX/MA
- 0 92
~ MW1D (52.5-57.5') A
__ 11103 ,,,,,,,,,,,,,,,,,,,,,,,
[~ SILT TILL
| - brown
- - trace cobbles
- “wace shinygravel  bBHEs1 0 e
- -dense o : : . 100
~ - ';r"y" plasticity MWID (57.5-62.5) |metals, PHCs, BTEXA © 1 = @
[~ 109.81
End of borehole at 18.3 m




ECOPLANS MW REPORT BHLOGS - OPG.GPJ GINT STD CANADA LAB.GDT 7/15/10

EBccuplans

LOG OF BOREHOLE MW1S

Fi

igure No. A-2

Project No. 550286
Project: Highway 407 East Extension
Location: OPG Darlington Soil Mound
Date Drilled: 1/21/10 ® SPT(N)Value
i : CME 75 - Track Mount
Drill Type: A Total Organic Volatiles (ppm)
Drilling Contractorkantech Drilling Services Inc.
S [Standard Penetration Test N Val
DEPTH v SoIL SOIL an ":\ZI'0 enjora IOFIGOES 50 alue
’\él SOIL DESCRIPTION WELL | GROUNDWATER SAMPLE SAMPLE
(mbgs) | @& NAME TEST Total Organic Volatiles (ppm)
128108 | 400 "800 1200 ]tEB_Q
SILTY CLAY FILL : : : !
127.77 - brown/grey 01 © 51 :
- trace gravel MW1D (0-2.5") A : :
- trace organics
- dense
- low plasticity
- moist. o1
_Sg;m,sg’je’jf’ FILL MW1D (2.5-5") metals, PHCs, BTEX/A
- trace organics
- fine grained
- low plasticity .
- moist. 0 127
MW1D (5-7.5) :
125.64 :
SAND FILL 0.4t 28 i R
- grey MW1D (7.5-10") .
- trace silt
- loose : : : :
fregraned 0 WA WR 99000 | — 1 et
- low plasticit
124.73 - dry P Y |AO
124.57 » Seam O_fsil_tyaaV ————————— MW1D (10-12.5")
chighlyoxidized
- moist
0:1
MW1D (12.5-15') A
sy . . -, e
01 21
MWID (15-17.5)  |metals, PHCs, BTEX/A & @ ¢ G
12275pXKXXX)
122.68 M - rock fragments

MW1D (17.5-20")

MW1D (20-22.5')

MW1D (22.5-27.5')

MW1D (27.5-32.5")




ECOPLANS MW REPORT BHLOGS - OPG.GPJ GINT STD CANADA LAB.GDT 7/15/10

Project:
Location:

Drill Type:

Project No.

Date Drilled:

GB ecoplans

LOG OF BOREHOLE MW1S

550286
Highway 407 East Extension

OPG Darlington Soil Mound

1/21/10

CME 75 - Track Mount

Drilling Contractorkantech Drilling Services Inc.

Figure No. A-2

SPT (N) Value

Standard Penetration Test N Value

5

DEPTH | SOl SOIL 20 40 60 80

B SOIL DESCRIPTION WELL | GROUNDWATER SAMPLE SAMPLE
(mbgs) | @& NAME TEST Total Organic Volatiles (ppm)
118108 | 400" "800 1200 ]tEBQ

= - wet (continued) 0 : : : 189
[ MW1D (32.5-37.5")  [BNAs, PCBs, metais/h ; : i
— PHCs, BTEX, : : : :
~ radionuclides
- 116.72

[~ 114.36

End of borehole at 13.7 m




ECOPLANS MW REPORT BHLOGS - OPG.GPJ GINT STD CANADA LAB.GDT 7/15/10

@ccuplans

Project No.

Project:

Location:

Date Drilled:

Drill Type:

LOG OF BOREHOLE MW2D

550286
Highway 407 East Extension

OPG Darlington Soil Mound

1/19/10
CME 75 - Track Mount

Drilling Contractorkantech Drilling Services Inc.

Figure No. A-3

® SPT(N) Value

A Total Organic Volatiles (ppm)

S IStandard Penetration Test N Value
DEPTH | W SOIL SOIL 20 40 60 80
B SOIL DESCRIPTION WELL | GROUNDWATER SAMPLE SAMPLE
(mbgs) | @& NAME TEST Total Organic Volatiles (ppm)

130/90 | 400 SDQ_LZQD_’LEEO_
- SILTY CLAY FILL : . : !
B - grey/brown 0 : : :
- - trace gravel MW2D (0-2.5) A
- - trace organics for 5
- - dense
[ - low plasticity
- - dry to moist. 0
- MW2D (2.5-5) A
[ 0
n MW2D (5-7.5") PHCs, BTEX, metalsih
- 12861
| SAND FILL
= - grey 0
- - trace silt MW2D (7.5-10) A
| - fine grained
- - loose
= Jowplsicy 0 A ® 00— 0 Jeedefededenn
| - dry to moist.
[~ 0
— MW2D (10-12.5) A
[ 127.09Q&SM
- - silty sand
[ 0o
- MW2D (12.5-15') A
[ 0
- MW2D (15-17.5) A&
- 12572
B - dry
- 0
— MW2D (17.5-20") A
[ 0
[~ MW2D (20-22.5") PHCs, BTEX, metals"
[ 0
- MW2D (22.5-27.5)) A
[ 0
- MW2D (27.5-32.5) A
s I [ [ A AN FSSs S S w e e
[~ - moist
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EBccuplans

Project No.
Project:
Location:
Date Drilled:
Drill Type:

LOG OF BOREHOLE MW2D

550286
Highway 407 East Extension

OPG Darlington Soil Mound

1/19/10

CME 75 - Track Mount

Drilling Contractorkantech Drilling Services Inc.

Figure No. A-3

SPT (N) Value

Standard Penetration Test N Value
20 40 60 80

5
DEPTH M SOIL SOIL
l\él SOIL DESCRIPTION WELL | GROUNDWATER SAMPLE SAMPLE
(mbgs) | @& NAME TEST
120090 |
= - moist (continued) 0
o MW2D (32.5-37.5)  [PHCs, BTEX, metalslh
C 12023
— - wet
[ MW2D (37.5-42.5)
[~ 118.69 ,
= MW2D (42.5-47.5") PHCs, BTEX, metals|
- MW2D (47.5-52.5')
o MW2D (52.5-57.5')
u MW2D (57.5-62.5)  |BNAs, PCBs, PHCs &
— BTEX, metals
- 11130 MW2D (62.5-67.5") radionuclides
- SILT TILL
— - brown
‘\ - trace cobbles

Total Organic Volatiles (ppm)
400 BDQ_LZQD.,_’LESD_

72!




GB ecoplans Figure No. A3

LOG OF BOREHOLE MW2D

Project No. 550286

Project: Highway 407 East Extension

Location: OPG Darlington Soil Mound

Date Drilled: 1/19/10 o ST vae
Drill Type: CME 75 - Track Mount

Drilling Contractorkantech Drilling Services Inc.

ECOPLANS MW REPORT BHLOGS - OPG.GPJ GINT STD CANADA LAB.GDT 7/15/10

S [Standard Penetration Test N Val
DEPTH v SoIL SOIL an azl'o enjora IOFIGOES 50 alue
M
B SOIL DESCRIPTION WELL | GROUNDWATER SAMPLE SAMPLE
(mbgs) | & NAME TEST Total Organic Volatiles (ppm)
110190 | 400 80 2 tE I
- dense
- low plasticity
- dry.

End of borehole at 19.8 m
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EBccuplans

Project No.

Project:

Location:

Date Drilled:

Drill Type:

LOG OF BOREHOLE MW2S

550286
Highway 407 East Extension

OPG Darlington Soil Mound

1/20/10
CME 75 - Track Mount

Drilling Contractorkantech Drilling Services Inc.

Figure No.

® SPT(N) Value

A Total Organic Volatiles (ppm)

S IStandard Penetration Test N Value
DEPTH | W SOIL SOIL 20 40 60 80
B SOIL DESCRIPTION WELL | GROUNDWATER SAMPLE SAMPLE
(mbgs) | @& NAME TEST Total Organic Volatiles (ppm)

130/96 | 400 SDQ_LZQD_’LEEO_
- SILTY CLAY FILL : . : !
B - grey/brown 0 : : :
- - trace gravel MW2D (0-2.5) A
- - trace organics for 5
- - dense
— - low plasticity
- - dry to moist. 0
- MW2D (2.5-5) A
[ 0
n MW2D (5-7.5") PHCs, BTEX, metalsih
- 128.68
| SAND FILL
= - grey 0
- - trace silt MW2D (7.5-10) A
| - fine grained
- - loose
= Cowplasicy 0 mM M 0 0000 0000 Jeeiefieededon
| - dry to moist.
[~ 0
— MW2D (10-12.5) A
[ 127.15Q08&M
- - silty sand
[ 0o
- MW2D (12.5-15') A
[ 0
- MW2D (15-17.5) A&
- 125 78RS
B - dry
- 0
— MW2D (17.5-20") A
[ 0
[~ MW2D (20-22.5") PHCs, BTEX, metals"
[ 0
- MW2D (22.5-27.5)) A
[ 0
- MW2D (27.5-32.5) A
s I [ [ A AN FSSs S S w e e
[~ - moist




ECOPLANS MW REPORT BHLOGS - OPG.GPJ GINT STD CANADA LAB.GDT 7/15/10

Project:
Location:

Drill Type:

Project No.

Date Drilled:

GB ecoplans

550286

LOG OF BOREHOLE MW2S

Highway 407 East Extension

OPG Darlington Soil Mound

1/20/10

CME 75 - Track Mount

Drilling Contractorkantech Drilling Services Inc.

Figure No. A-4

SPT (N) Value

Standard Penetration Test N Value
20 40 60 80

Total Organic Volatiles (ppm)
400 BQQ_LZQD.,_’LE&)_

72!

S
DEPTH | SoIL SOIL
4 SOIL DESCRIPTION WELL | GROUNDWATER SAMPLE SAMPLE
(mbgs) | & NAME TEST
120196 |
= - moist (continued) 0
o MW2D (32.5-37.5)  [PHCs, BTEX, metalslh
E 12030KK<Y ]
— - wet
~ 0
~ MW2D (37.5-42.5') A
[~ 118.75
11801

End of borehole at 13.0 m
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@ccuplans

Project No.

Project:

Location:

Date Drilled:

Drill Type:

LOG OF BOREHOLE MW3D

550286
Highway 407 East Extension

OPG Darlington Soil Mound

1/18/10

CME 75 - Track Mount

Drilling Contractorkantech Drilling Services Inc.

Figure No. A-5

® SPT(N) Value

A Total Organic Volatiles (ppm)

S -

DEPTH v SoIL SoIL Standazrg Penjgauor(;;)rest r\il“:/alue

M
B SOIL DESCRIPTION WELL | GROUNDWATER SAMPLE SAMPLE
(mbgs) | @& NAME TEST Total Organic Volatiles (ppm)
132]43 | 400 800 1200 ]tEB_Q

- SILTY CLAY FILL . : : .
- - brown/grey 0 . : 170
— - trace organics MW3D (0-2.5") A :
- -dense
" 13167 Inc;\c/;/isptllastlcny
- SAND FILL ol
[ - grey \ A
~  trace silt MW3D (2.5-5) PHCs, BTEX, metals|
- - loose
[~ - fine grained
B - low plasticity
- - dry. 0
~ MWS3D (5-7.5) A
[ 0 e
- MW3D (7.5-10) A
[ 0.1
= MW3D (10-12.5)  [PHCs, BTEX, metalghh
[ MW3D (12.5-15")
: 12786 ..............................................
~ - silty sand
- - dry to moist
[ MW3D (15-17.5')
[ MW3D (17.5-20)  |[BNAs, PCBs, metalsih
- MW3D (20-22.5")
E MW3D (22.5-25") PHCs, BTEX
- 12481858
- - dry
[ MW3D (25-27.5')
[~ MW3D (27.5-30")
[ 12320KXXS)
[~ - sand
- MW3D (30-32.5)
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EB ecoplans

Project No.

Project:
Location:

Date Drilled:

Drill Type:

LOG OF BOREHOLE MW3D

550286
Highway 407 East Extension

OPG Darlington Soil Mound

1/18/10

CME 75 - Track Mount

Drilling Contractorkantech Drilling Services Inc.

Figure No. A-5

SPT (N) Value

S -

DEPTH ’\\2 SoIL SoIL Standazrg Penjgauoré;)rest :S/alue

B SOIL DESCRIPTION WELL | GROUNDWATER SAMPLE SAMPLE
(mbgs) | @& NAME TEST Total Organic Volatiles (ppm)
122143 | 400 8001200 ]tEBQ
= - sand (continued) 0 : 39 : :
~ MW3D (32.5-35') a o
E 27eXX})
[ - wet
= 0
— MW3D (35-37.5') A
- 0.112
- MW3D (37.5-40") radionuclides, PHCs|
- 12047 = BTEX, metals | | @ i
[ MW3D (40-45')
[ MW3D (45-50)
= MW3D (50-55)
- 11567
[ SILT TILL
. - brown Qi
- - trace cobbles MW3D (55-60") PHCs, BTEX, metalslh
~ - dense
= - low plasticity
: - dry. ...............................
~ O
- MW3D (60-65') A
[~ 112.92
End of borehole at 19.5 m
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EBccuplans

LOG OF BOREHOLE MW3S

Figure No. A-6

Project No. 550286

Project: Highway 407 East Extension

Location: OPG Darlington Soil Mound

Date Drilled: 1/18/10 ® SPT(N)Value

i : CME 75 - Track Mount
Drill Type: A Total Organic Volatiles (ppm)
Drilling Contractorkantech Drilling Services Inc.
S Standard Penetration Test N Value
DEPTH | SOl SOIL 20 40 60 80
B SOIL DESCRIPTION WELL | GROUNDWATER SAMPLE SAMPLE
(mbgs) | 5 NAME TEST Total Organic Volatiles (ppm)
132147 | 400 800 1200 ]tEB_Q

- SILTY CLAY FILL . : : .
- - brown/grey § 0 . : 170
— - trace organics MW3D (0-2.5") A :
L - dense
— - low plasticity
- 13171 - moist.
- SAND FILL oL
- A, MW3D (2.5-5) PHCs, BTEX, metalsih
- - loose
[~ - fine grained
B - low plasticity
- - dry. 0
~ MWS3D (5-7.5) A
[ 0 e
- MW3D (7.5-10) A
[ 0.1
= MW3D (10-12.5)  [PHCs, BTEX, metalghh
[ MW3D (12.5-15")
: 12790 ..............................................
~ - silty sand
- - dry to moist
— MW3D (15-17.5")
[ MW3D (17.5-20)  |[BNAs, PCBs, metalsih
- MW3D (20-22.5")
E MW3D (22.5-25") PHCs, BTEX
[ 12485RXXX%A
- - dry
[ MW3D (25-27.5')
— MW3D (27.5-30")
[ 123.33
- MW3D (30-32.5)




ECOPLANS MW REPORT BHLOGS - OPG.GPJ GINT STD CANADA LAB.GDT 7/15/10

GB ecoplans

Project No. 550286

Project: Highway 407 East Extension
Location: OPG Darlington Soil Mound
Date Drilled: 1/18/10

Drill Type: CME 75 - Track Mount

Drilling Contractorkantech Drilling Services Inc.

LOG OF BOREHOLE MW3S

Figure No. A-6

SPT (N) Value

S [Standard Penetration Test N Val
DEPTH M SoIL soIL andart 'enetration Tesl alue
M 20 40 60 80
4 SOIL DESCRIPTION WELL | GROUNDWATER SAMPLE SAMPLE
(m bgs) 0 NAME TEST Total Organic Volatiles (ppm)
122147 |- 400" 00 1200 1660
= - sand (continued) 0 : 39 : :
~ MW3D (32.5-35') a o
E 12180KKY
[ - wet
- 0
— MW3D (35-37.5') A
— 0.112 :
~ MW3D (37.5-40) |radionuclides, PHCs b ®
- 12052 BTEX,metals | e
- 120.28

End of borehole at 12.2 m
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GB ecoplans

LOG OF BOREHOLE MW4

Figure No. A-7

Project No. 550286
Project: Highway 407 East Extension
Location: OPG Darlington Soil Mound
Date Drilled: 1/26/10 ® SPT(N)Value
i : CME 75 - Track Mount
Drill Type: A Total Organic Volatiles (ppm)
Drilling Contractorkantech Drilling Services Inc.
5 -
DEPTH M soIL soIL Standazrg Penjgrauoré;)rest :S/alue
’\él SOIL DESCRIPTION WELL [ GROUNDWATER SAMPLE SAMPLE
(mbgs) | @& NAME TEST Total Organic Volatiles (ppm)
121102 | 400 "800 1200 Jé&)
- 120.87 TOPSOIL : : - .
— - dark brown 0 23 : :
— - trace organics MW4 (0-2.5") -
| - loose
- - low plasticity
[ - moist.
B SAND Q.
— ) ?rzrcl;bsriﬁwn MW4 (2.5-5) metals, PHCs, BTEX#A
- - fine grained
[ 119.50 - loose
L 110.04 MW4 (5-7.5') metals
- 118.74
[ oI U-[ SAND AND GRAVEL
[~ 118.49(, ~brown
n N - coarse grained MW4 (7.5-10') BNAs, PCBs, PHCs,
| - loose BTEX
— - wet.
C 11767050
- SILT TILL MW4 (10-12.5") metals
[ - brown
- 117.21 - trace cobbles
[~ - dense
— \ Igw plasticity 0 -100
— - ary- MW4 (12.5-15) PHCs, BTEX A *

End of borehole at 4.6 m
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GB ecoplans

LOG OF BOREHOLE MW5

Figure No. A-8

Project No. 550286
Project: Highway 407 East Extension
Location: OPG Darlington Soil Mound
Date Drilled: 1/26/10 ® SPT(N)Value
i : CME 75 - Track Mount
Drill Type: A Total Organic Volatiles (ppm)
Drilling Contractorkantech Drilling Services Inc.
DEPTH $ soIL soIL IStandard Penetration Test N Value
M 20 40 60 80
B SOIL DESCRIPTION WELL [ GROUNDWATER SAMPLE SAMPLE
(mbgs) | @& NAME TEST Total Organic Volatiles (ppm)
117)16 | 400 "800 1200 ]tEEQ
- TOPSOIL : . : .
— - dark brown 0 .36 : :
— - trace rock MWS5 (0-2.5") - :
- 11655 - trace organics
~ 5 T - loose
— - low plasticity
- - moist. a
- S('j"aTr;( b?QVD‘nD MWS5 (2.5-5') metals, PHCs, BTEX/A
- - trace rock
[ - fine grained
| HEAN - loose
[~ 115.33)|[]1[[ -low plasticity 0
— T oSt MWS5 (5-7.5) PHCs, BTEX A
- 114.87|1|.
[ 114.72]
- 114.57(] ‘0 10
™~ 114.42(7T MWS5 (7.5-10") BNAs, PCBs, metals
~ 114.33 SILT TILL
| -brown e NG
- - trace cobbles
[~ - dense 0
- 113.81 .
B - low plasticity MWS5 (10-12.5)  |metals, PHCs, BTEX/A
- cmost_ _ _
[~ - dry
113.35

End of borehole at 3.8 m




GB ecoplans Figure No. A-9

LOG OF BOREHOLE MW6

Project No. 550286
Project: Highway 407 East Extension
Location: OPG Darlington Soil Mound
Date Drilled: 1/27/10 o SPT(N)vVale
i : CME 75 - Track Mount
orl Type: . A Total Organic Volatiles (ppm)

Drilling Contractorkantech Drilling Services Inc.

ECOPLANS MW REPORT BHLOGS - OPG.GPJ GINT STD CANADA LAB.GDT 7/15/10

S IStandard Penetration Test N Value
DEPTH | SOl SOIL 20 40 60 80
B SOIL DESCRIPTION WELL [ GROUNDWATER SAMPLE SAMPLE
(mbgs) | @& NAME TEST Total Organic Volatiles (ppm)
116127 | 400 "800 1200 JtEBQ

- TOPSOIL . : : :
- - dark brown N 0o o3 1
[ - trace organics MW (0-2.5") metals, PHCs, BTEXA . :
- 115.66 - loose to dense -
— 5 - low plasticity
[ - moist.
- SILTY SAND Q
— - dark brown , A
= - trace organics for 3" MW6 (2.5-5)
- - fine grained
~ - loose
= - low plasticity
- - moist. 0
~ MW6 (5-7.5) BNAs, PCBs, metals /i
— PHCs, BTEX
[ 113.83{[1].[
| F 0
- MW (7.5-10) A
[ 113_22;‘ e sy i e
[ 0
- SILT TILL MW6 (10-12.5") metals, PHCs, BTEXA
[ - brown
- - trace cobbles
~ - dense
- 112.30 ..
.. - low plasticity T A S S S
[~ 112.07 Nmoist. MW6 (12.5-15) A
L -dry
: 11169 ..............................

End of borehole at 4.6 m
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GB ecoplans Figure No. A-10

LOG OF BOREHOLE MW7/

Project No. 550286
Project: Highway 407 East Extension
Location: OPG Darlington Soil Mound
Date Drilled: 1/27/10 o SPT(N)vVale
i : CME 75 - Track Mount
orl Type: . A Total Organic Volatiles (ppm)

Drilling Contractorkantech Drilling Services Inc.

Standard Penetration Test N Value
20 40 60 80

SOIL SOIL
SOIL DESCRIPTION WELL | GROUNDWATER SAMPLE SAMPLE

NAME TEST Toter\)InOrganicVoIatiIes( m)
4 800 1200 ]g&)

126

DEPTH

(m bgs)
110/95

110.80 TOPSOIL

111 - dark brown

- trace organics MW7 (0-2.5")

- dense to loose

- low plasticity

- moist.

SILTY SAND

- dark brown to brown

- trace oraganics for 4'

- trace rock for 4'

- fine grained

- loose

- low plasticity

- moist.

roOms<uy

| 25

>o

MW?7 (2.5-5')

| 25

MW?7 (5-7.5") metals, PHCs, BTEX|

108.66/ |.
108.51T

ey MW?7 (7.5-10) A
- medium grained
- loose

- low plasticity

- wet.

SILT

- brown

| | - trace rock
- low plasticity

107.83
107.75H+

0
MW7 (10-125)  |metals, PHCs, BTEX/A

107.44

- moist.

SAND AND COBBLES
- grey

- coarse grained

- low plasticity

- wet.

SAND 0

- brown MW7 (15-17.5) A ®
- trace silt

- fine grained
- dense

- low plasticity
- wet.

106.99]).

PSRV SUOTRR S IO
MW7 (12.5-15)  |metals, PHCs, BTEX/A

105.62}}

End of borehole at 4.6 m




GB ecoplans Figure No. A-11

LOG OF BOREHOLE BH1

Project No. 550286
Project: Highway 407 East Extension
Location: OPG Darlington Soil Mound Co-ordinates681476E,4861023N

Date Drilled: 1/25/10 Logged By: ® SPT(N) Value
Drill Type: CME 75 - Track Mount Checked By:

A Total Organic Volatiles (ppm)
Drilling Contractorkantech Drilling Services Inc.

Standard Penetration Test N Value

SOIL SOIL 20 40 60 80

DEPTH SOIL DESCRIPTION SAMPLE SAMPLE

Im bgs) (m as|

<ooroT-—r]

ECOPLANS BH REPORT BHLOGS - OPG.GPJ GINT STD CANADA LAB.GDT 7/15/10

NAME TEST Total Organic Volatiles (ppm)
400 gnn 1200 1600
SANDY SILT FILL ! ! : !
- brown/grey
- trace organics BH1 (0-2.5') 4
- trace gravel
- fine grained
- loose to dense
- low plasticity

o
w
S

Ld=)

v

- wet. ) &

SAND FILL BH1 (2.5-5) PHCs, BTEX

- grey

- trace silt

- trace gravel

- fine grained

- loose

- low plasticity

- wet.

SANDY SILT FILL

- grey

- fine grained

- dense

- low plasticity

- moist.

SILT FILL

- brown

- trace gravel

- dense

- low plasticity

- moist.

SILTY SAND FILL

- grey

- fine grained

- loose

- low plasticity

- wet.

SILT FILL

- brown BH1 (15-17.5) PHCs, BTEX 4

- trace gravel

- dense

- low plasticity

- moist.

SAND FILL A

~grey BH1 (17.5-20")

- trace silt

- fine grained

- loose

- low plasticity

- wet.

9E§ SAND AND GRAVEL
<

o
&

=]

BH1 (5-7.5) metals 4

»
IS

=]

BH1 (7.5-10") 4

=]

BH1 (10-12.5") radionuclides 4

=]

BH1 (12.5-15" metals, PHCs, BTE

N
N

IIJLIIIIIIIIIIIJQIIIIILIII'IHIIIIIIIIIIIIIII
o
3]
- -

i
-
¥ ) @ T

a ge-)

=]

=]

BH1 (20-22.5") BNAs, PCBs, metal4

- brown
- coarse grained

- loose
- low plasticity

=}
=3
4

L =]

- wet.

SILT TILL

- brown

- trace cobbles
- dense

- low plasticity
- dry

BH1 (22.5-25) metals, PHCs, BTE

IIIII|I$}IIllmllllllllllllllllll
ey
S

N
Iy
N

End of borehole at 7.62 m
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EB ecoplans FigureNo. _A12
Project No. 550286
Project: Highway 407 East Extension
Location: OPG Darlington Soil Mound Co-ardinates681626E,4861070N
Date Drilled: 1/25/10 Logged By: ® SPT(N) Value
i : CME 75 - Track Mount -
Drill Type: Checked By: A Total Organic Volatiles (ppm)
Drilling Contractorkantech Drilling Services Inc.
i SoIL SoIL Standard Penetration Test N Value
DEPTH | SOIL DESCRIPTION SAMPLE SAMPLE 20 40 60 8
[ bgs) (m as Q NAME TEST Total Orgz\nic Volatiles (ppm)
< 400 0 1200 1600
- SILT FILL ! ! : !
- - brown 0
— - trace gravel BH2 (0-2.5') A
- - trace rock
- - dense
— - low plasticity
= - wet.
- 0.
- BH2 (2.5-5) metals, PHCs, BTEXA
[1.83 ‘E
- SAND FILL BH2 (5-7.5)
— - brown/grey
- - trace silt
- - fine grained
o - loose o
- - low plasticity e A
- _wet. BH2 (7.5-10")
[ o
= BH2 (10-12.5) A
- b---
o BH2 (12.5-15") metals, PHCs, BTEXA
[ o
- BH2 (15-17.5) A
- o
~ BH2 (17.5-20)  [BNAs, PCBs, metaldh
o PHCs, BTEX
[510 RV
| - brown
- - trace gravel 0
o BH2 (20-22.5") radionuclides 4
[ o
72 BH2 (22.5-25)) A
= Jsitysand T T T T T T T T T T
[762 RSy
- SILT TILL
o - brown 0
_ - dense BH2 (25-27.5) metals, PHCs, BTEX .
- - low plasticity
[~ - dry.
-5.38
End of borehole at 8.38 m
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EB ecoplans FigureNo. A3
Project No. 550286
Project: Highway 407 East Extension
Location: OPG Darlington Soil Mound Co-ardinates681786E,4861104N
Date Drilled: 1/25/10 Logged By: ® SPT(N) Value
i : CME 75 - Track Mount -
Drill Type: Checked By: A Total Organic Volatiles (ppm)
Drilling Contractorkantech Drilling Services Inc.
i SoIL SoIL Standard Penetration Test N Value
DEPTH | SOIL DESCRIPTION SAMPLE SAMPLE 20 40 60 8
[ bgs) (m as Q NAME TEST Total Orgz\nic Volatiles (ppm)
< 400 0 1200 1600
- SILTY SAND FILL ! ! : !
- - brown 0
[~ - trace organics BH3 (0-2.5") PHCs, BTEX, metal
Ho61 - loose to dense
— - low plasticity
o - wet. /_
- SAND FILL o
I~ - brown . :
[ - trace silt BH3 (2.5-5) A
- - fine grained
~ - loose
= - low plasticity
— - wet. o
~ BH3 (5-7.5) A
L o
74 BH3 (7.5-10) A
- - silty sand
[ - brown/grey
= - moist.
|-3.35 AE
— - sand BH3 (10-12.5")
[ - grey
— - wet.
- b---
" BH3 (12.5-15) PHCs, BTEX, metalh
[ o
- BH3 (15-17.5) A
- o
[ BH3 (17.5-20') A
- o
o BH3 (20-22.5) A
[ o
- BH3 (22.5-25") PHCs, BTEX, metaldh
[7.92 o
— ~silty sand BH3 (25-27.5) radionuclides, BNA# .
[~ - dense. PCBs, PHCs, BTEX,
:8 38 metals
N SILT TILL
- - brown 0
o - trace cobbles BH3 (27.5-30") A
| - dense : :
— - low plasticity R RS i
[ 0.14 ~dry. : :
End of borehole at 9.14 m
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LOG OF BOREHOLE BH4

Project No. 550286

Project: Highway 407 East Extension

Location: OPG Darlington Soil Mound Co-ardinates681923E,4861134N
Date Drilled: 1/26/10 Logged By:

Drill Type: CME 75 - Track Mount Checked By:

Drilling Contractorkantech Drilling Services Inc.

Figure No. A-14

® SPT(N) Value

A Total Organic Volatiles (ppm)

Im bgs) (m as|

DEPTH

<ooroT-—r]

SOIL DESCRIPTION

SOIL
SAMPLE
NAME

SOIL

Standard Penetration Test N Value
20 40 60 80

SAMPLE
TEST

'S

III|IIIIIIIIIIIIIIIIIII|IIIIILIIIlIIIIIIIIIIIIIIIII
=
o

I!nlyl
[
R ©

Illllllllllllllllnl

SANDY SILT FILL
- brown

- trace organics

- dense to loose

- low plasticity

- moist.

BH4 (0-2.5

SAND FILL

- brown/grey
- trace silt

- fine grained
- loose

- low plasticity
- moist.

BH4 (2.5-5')

L =]

metals, PHCs, BTEX

BH4 (5-7.5)

BH4 (7.5-10)

BH4 (10-12.5")

=]

metals, PHCs, BTEX

BH4 (12.5-15")

BH4 (15-17.5")

BNAs, PCBs, metald
PHCs, BTEX

TI{1[] SANDY SILT

p N[ - black

o X - trace organics
\- dense

©
=
el
)
Q

- low plasticity
- moist.

BH4 (17.5-20")

=]

radionuclides 4

SAND AND GRAVEL
- brown/black

- low plasticity

- moist.

BH4 (20-22.5")

Ld=]

metals, PHCs, BTEX

SILT TILL

- brown

- trace cobbles
- dense

- low plasticity

N
o
N

- dry.

BH4 (22.5-25)

Total Organic Volatiles (ppm;
400 gﬂﬂ 1200 (pp’l 6)00

End of borehole at 7.62 m
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LOG OF BOREHOLE BH5

Project No. 550286

Project: Highway 407 East Extension

Location: OPG Darlington Soil Mound Co-ardinates682052E,4861159N
Date Drilled: 1/26/10 Logged By:

Drill Type: CME 75 - Track Mount Checked By:

Drilling Contractorkantech Drilling Services Inc.

Figure No. A-15

® SPT(N) Value

A Total Organic Volatiles (ppm)

DEPTH

SOIL DESCRIPTION
Im bgs) (m as|

<ooroT-—r]

SOIL SOIL

Standard Penetration Test N Value
20 40 60 80

SAMPLE SAMPLE
NAME TEST

SILT FILL

- dark brown

- trace gravel

- trace organics
- dense

BH5 (0-2.5) 4

Ld=)

- low plasticity

- moist.

SILTY SAND FILL
- brown

- loose

- low plasticity

BH5 (2.5-5') 4

- moist

Illlllllllllllllllllgb

N
N
©

BH5 (5-7.5) metals, PHCs, BTEX

=]

- - wet.

BH5 (7.5-10") radionuclides 4

=]

SILT TILL

BH5 (10-12.5") BNAs, PCBs, metald
PHCs, BTEX

=]

[ - brown

— - trace cobbles
[~ - dense

= - low plasticity
- - dry.

BH5 (12.5-15") metals, PHCs, BTEX

=]

Total Organic Volatiles (ppm;
400 gﬂﬂ 1200 (pp’l 6)00

End of borehole at 4.57 m
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DEWATERING AT DEEP CUT AREAS - Item No.

Non-Standard Special Provision

Scope

Deep Cut Areas — The contractor shall be alerted that the groundwater level at the Deep Cut
Area within the existing soil disposal mound (South Service Road West STA 11+850 to 12+500)
was measured to be at about Elevation 117 m at the west limit to about Elevation 121 m at the
east limit of the soil disposal mound. It is estimated that the proposed South Service Road West
subgrade profile will be constructed to depths up to about 6 m below the groundwater levels
measured in the piezometers at this deep cut area. In addition, possible perched water could
also be present within the existing cohesive fill material. The cut slopes consist of water-bearing
silty sand, sandy silt, sand and silt and clayey silt layers at varying depths and thicknesses.
Dewatering ahead of deep cut excavations at these locations will be required and the excavation
shall be kept stable during the work. If excavation operations are to progress during wet periods
of the year (i.e. Spring and Fall), erosion control measures may be required to be implemented to
groundwater seepage.

If sufficient time is not available in the construction schedule to allow for gravity drainage of the
groundwater within the deep cut, a dewatering program should be implemented prior to the start
of excavation below the water table. The dewatering system could consist of pumping from either
drilled well points or properly filtered sumps excavated in a line along the slope face immediately
upslope of where the proposed excavation grade meets the elevation of the existing water table
(i.e. 117 m to 121 m).

Basis of Payment

Payment at the contract price for the above tender item shall be full compensation for all labour,
equipment and materials required to do the work.

END OF SECTION
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At Golder Associates we strive to be the most respected global group of
companies specializing in ground engineering and environmental services.
Employee owned since our formation in 1960, we have created a unique
culture with pride in ownership, resulting in long-term organizational stability.
Golder professionals take the time to build an understanding of client needs

and of the specific environments in which they operate. We continue to expand
our technical capabilities and have experienced steady growth with employees
now operating from offices located throughout Africa, Asia, Australasia,
Europe, North America and South America.

Africa + 27 11 254 4800
Asia + 852 2562 3658
Australasia + 61 3 8862 3500
Europe +356 21 42 30 20
North America +1 800 275 3281
South America + 55 21 3095 9500

solutions@golder.com
www.golder.com

Golder Associates Ltd.

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

T: +1 (905) 567 4444
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