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1.0 INTRODUCTION

Golder Associates Ltd. (Golder) was retained by URS Canada Inc. (URS) on behalf of the Ministry of
Transportation, Ontario (MTO) to provide foundation engineering services in support of the preliminary design for
the widening of Highway 410 from south of Highway 401 to Queen Street in the Cities of Mississauga and
Brampton in the Regional Municipality of Peel, Ontario. This report summarizes the available existing subsurface
information and provides foundation recommendations for the proposed median sewer installation associated
with the overall Highway 410 widening project.

The design recommendations provided in this report for the proposed median sewer alignment are based on the
subsurface information outlined below, and the Highway 410 information (existing and proposed widening)
provided by URS. The information provided by URS included:

m Highway 410 Plan drawing: Hwy410_Plan.dwg, provided on September 18, 2012;

m Highway 410 Storm Sewer Plan and Profile drawing: 2012 09 19 - Storm Sewer Drawings (Plan &
Profile).dwg, provided on September 19, 2012 and September 27, 2012;

m Highway 410 Utilities drawing: Hwy410_Ultilities.dwg, provided September 18, 2012;

m Highway 410 Existing Topography drawing: Hwy 410 - Triangles 3-D.dwg, provided on September 18,
2012;

m Heart Lake Tunnel Alignment drawing: Heart Lake Tunnel Alignment — Hwy410 Drainage.dwg, provided
September 27, 2012; and

m Contract drawings for existing structures along the Highway 410 alignment: Matheson Blvd overpass,
401/403/410 interchange ramps (underpasses), Heart Lake Tunnel, Courtney Park Drive underpass, Derry
Road underpass, Highway 407 Flyover (underpass), Etobicoke Creek overpass, Steeles Avenue
underpass, Glidden Road overpass, Canadian National Railway overhead, and the Orenda Road overpass.

The terms of reference and scope of work for the foundation investigation are outlined in MTO’s Request for
Proposal (RFP) dated November 2010, and in Section 6.8 of URS’s Technical Proposal for this assignment.

1.1 Background Information

The subsurface information used in the preparation of this report was obtained from Golder’s current borehole
investigation program for the Highway 410 widening project (i.e. associated bridge structures, stormwater ponds,
culvert extensions, overhead signs, high mast lights and the median sewers); as well as previous Foundation
Investigation Reports prepared by others and available from the MTO Pavement and Foundation Section’s
GEOCRES database. The previous reports referenced from the GEOCRES database are as follows:

m MTO GEOCRES No. 30M12-012: Report title “Foundation Report on Underpass bridge at Highway 401
“Line “A” crossing Road Allowance (Lot 14, Con.VI) one mile northwest of Liagar, W.P. 78-57, W.J.
F57-18,” by Department of Highways, Ontario, Materials & Research Branch, Foundations Section, dated
August 15, 1957.
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MTO GEOCRES No. 30M12-025: Report titled “Foundation Investigation for the Proposed Structure, Hwy.
401 EB Collector and Sub-Collector, Over Hwy 410 (Bridge No. 29), Town of Mississauga, County of Peel,
District #6 (Toronto), W.O. 72-11166 - W.P. 127-66-22,” by Ministry of Transportation and
Communications, Foundations Office, dated April 19, 1973.

MTO GEOCRES No. 30M12-026: Report titled “Foundation Investigation Report for the Proposed
Structure at Hwy. 401 WB Collector over Hwy. 410 (Bridge #31) Site #24-323, District #6 (Toronto), W.O.
72-11167 — W.P. 127-66-20,” by Ministry of Transportation and Communications, Foundations Office, dated
April 30, 1973.

MTO GEOCRES No. 30M12-066: Report titled “Foundation Investigation Report for the Proposed
Structure No. 43, Ramp ‘E-S’ over Hwy. 410 NB core and collector, Town of Mississauga, County of Peel,
Site No. 24-326, District No. 6 (Toronto), W.O. 73-11074 — W.P. 127-66-24," by Ministry of Transportation
and Communications, Foundations Office, dated September 26, 1973.

MTO GEOCRES No. 30M12-086: Report titled “Foundation Investigation Report for Proposed South Trunk
Sewer from Heart Lake Road to North of Britannia Road, Hwy. 401-403-410 Complex, Town of
Mississauga, County of Peel, District #6 (Toronto), W.O. 73-11014 — W.P. 127-66-53,” by Ministry of
Transportation and Communications, Foundations Office, dated August 1, 1973.

MTO GEOCRES No. 30M12-088: Report titled “Foundation Investigation Report for the Proposed Ramp
N-E Structure at the Crossing of Hwy 401 and Hwy 410 (Bridge #32), Site No. 24-325, Town of
Mississauga, County of Peel, District #6 (Toronto), W.O. 73-11031 — W.P. 127-66-23,” by Ministry of
Transportation and Communications, Ontario, dated July 18, 1973.

MTO GEOCRES No. 30M12-090: Report titled “Preliminary Foundation Investigation Report for Proposed
Hwy's #403 and 401 from west limits of 401/27 Interchange through 401/403/410 Complex south-westerly
to Hwy. #10, Town of Mississauga, County of Peel, District 6, Toronto, W.O. 72-11053, W.P. 127-66-01,"
by Ministry of Transportation and Communications, Foundations Office, dated July 18, 1972.

MTO GEOCRES No. 30M12-098: Report titled “Foundation Investigation Report for Proposed Hwy 410
Underpass at Existing Hwy 7, Site #24-343, Town of Brampton, County of Peel, District No. 6 (Toronto),
W.0O. 73-11108, W.P. 134-73-02,” by Ministry of Transportation and Communications, Ontario, Soil
Mechanics Section, dated March 29 1974.

MTO GEOCRES No. 30M12-110: Report titled “Preliminary Foundation Investigation Report for Proposed
Hwy. 410 from South Limits of Hwy. 401 to Hwy. 7, Regional Municipality of Peel, Cities of Mississauga and
Brampton, District #6, Toronto, W.P. 103-69-00,” by Ministry of Transportation and Communications, Soil
Mechanics Section, Geotechnical Office, dated July 31, 1975.

MTO GEOCRES No. 30M12-113: Report titled “Foundation Investigation Report for W.P. 36-74-01, Hwy.
403, District 6, Toronto, Proposed Culvert at the Crossing of Hwy. 403 and Little Etobicoke Creek (West
Branch) just South of Matheson Blvd.,” by Ministry of Transportation and Communications, Soil Mechanics
Section, dated March, 1976.

MTO GEOCRES No. 30M12-115: Report titled “Foundation Investigation Report for W.P. 36-74-02/03,
Site No. 24-354, Matheson Blvd. SB Overpass Bridge No. 60, Matheson Blvd. NB Overpass Bridge No. 59,
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Hwy. 403, District 6, Toronto” by Ministry of Transportation and Communications, Soil Mechanics Section,
Geotechnical Office, dated April 22, 1976.

MTO GEOCRES No. 30M12-117: Report titled “Foundation Investigation and Design Report, W.P.
103-69-09, Site 24-313, Hwy.410, District 6, Toronto, Etobicoke Creek Bridge,” by Ministry of
Transportation and Communications, dated June 28, 1976.

MTO GEOCRES No. 30M12-122: Report titled “Foundation Investigation and Design Report, W.P.
103-69-08, Hwy. 410 from Steeles Avenue Southerly to Derry Road, Culverts” by Ministry of Transportation
and Communications, Soil Mechanics Section, Geotechnical Office, dated December 21, 1976.

MTO GEOCRES No. 30M12-135: Report titled “Foundation Investigation Report for Industrial Access
Road Underpass, 1.2 Miles North of Hwy. 401/410, W.P. 103-69-13, Site 24-41, Hwy. 410, District 6,
Toronto,” by Ministry of Transportation and Communications, Highway Engineering Division, Engineering
Materials Office, Soil Mechanics Section, dated October, 1978.

MTO GEOCRES No. 30M12-149A: Report titled “Foundation Investigation Report for Culvert Sta.
13-125.659 under Hwy. 410, W.P. 21-79-03, Hwy. 410, District 6, Toronto,” by Ministry of Transportation
and Communications, Engineering Materials Office, Pavement and Foundation Design Section, dated
August 25, 1982.

MTO GEOCRES No. 30M12-149B: Report titled “Foundation Investigation Report for the Proposed Storm
Sewer along Highway 410 (Station 430+00 to Station 470+00), Tow of Brampton, County of Peel, District 6
(Toronto), W.0O. 73-11115, W.P. 134-73-01,” by Ministry of Transportation and Communications, Ontario,
Soil Mechanics Section, dated May 1, 1974.

MTO GEOCRES No. 30M12-159: Report titled “Foundation Investigation Report for Bridge #34, Hwy 403
W.B. Expressway over Hwy 410 N.B. Expressway and Ramp S-W, W.P. 127-66-70, Site 24-81-464, Hwy
403, District 6, Toronto,” by Ministry of Transportation and Communications, Engineering Materials Office,
Pavement & Foundation Design Section, dated April 20, 1982.

MTO GEOCRES No. 30M12-160: Report title “Foundation Investigation Report for Bridge #35, Hwy 403
E.B. Expressway over Hwy 410 N.B. Expressway and Ramp S-W, W.P. 127-66-69, Site 24-81-463, Hwy
403, District 6, Toronto,” by Ministry of Transportation and Communications, Engineering Materials Office,
Pavement & Foundation Design Section, dated May 5, 1982.

MTO GEOCRES No. 30M12-171: Report titled “Foundation Investigation Report for Hwy. 410/CNR
Overhead, W.P. 21-79-01; Site 24-145-477, District 6, Toronto,” prepared by Dominion Soil Investigation
Inc., Consulting Engineers, dated March 16, 1984.

MTO GEOCRES No. 30M12-172: Report titled “Foundation Investigation Report for Orenda Road
Overpass, W.P. 21-79-02; Site 24-145-476, Hwy. 410, District 6, Toronto,” by Morton & Partners Limited,
Consulting Engineers and Engineering Geologists, dated August 17, 1982.

MTO GEOCRES No. 30M12-176: Report titled “Geotechnical Investigation, Retaining Walls, Highway 410
(Brampton By-Pass), Site 24, W.P. 21-79-15, Toronto,” by Dominion Soil Investigation Inc., dated
September, 1982.
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MTO GEOCRES No. 30M12-186: Report titled “Foundation Investigation Report for Glidden Road
Overpass, W.P. 21-79-16; Site 24-145-487, Hwy # 410, District 6, Toronto,” by Ministry of Transportation
and Communications, dated June 4, 1985.

MTO GEOCRES No. 30M12-187: Report titled “Foundation Investigation Report for Steeles Avenue
Underpass, W.P. 21-79-18; Site 24-81-488, Hwy 410, Toronto,” by Ministry of Transportation and
Communications, Soil Mechanics Section, Geotechnical Office, dated October 18, 1984.

MTO GEOCRES No. 30M12-189: Report titled “Foundation Investigation Report for Bridge #32, Ramp N-E
401/410 Interchange, W.P. 54-82-11; Site 24-325, District 6, Toronto,” by Ministry of Transportation and
Communications, Engineering Materials Office, Foundation Design Section, dated November 6, 1984.

MTO GEOCRES No. 30M12-190: Report titled “Foundation Investigation Report for Bridge #67, Ramp
W-N, Hwy. 401/Hwy. 410 Interchange, W.P. 54-82-10; Site 24-492, District 6, Toronto,” by Ministry of
Transportation and Communications, Engineering Materials Office, Pavement and Foundation Design
Section, dated November 27, 1984.

MTO GEOCRES No. 30M12-193: Report titled “Foundation Investigation Report for Derry Road
Underpass, W.P. 103-69-15, Site 24-81-495, Hwy. 410, Toronto,” by Ministry of Transportation and
Communications, Soil Mechanics Section, Geotechnical Office, dated June 18, 1987.

MTO GEOCRES No. 30M12-195: Report titled “Foundation Investigation Report for N.B.L. Structure
Widening, Hwy # 410, W.P. 103-69-17; Site No. 24-81-313, District 6, Toronto,” by Engineering Materials
Office, Foundation Design Section, dated March 26, 1986.

MTO GEOCRES No. 30M12-196: Report titled “Foundation Investigation Report for W.P. 54-82-09; High
Mast Lighting (Hwy. 401/Hwy. 410 Interchange), Hwy. 401, Toronto,” by Ministry of Transportation and
Communications, Soil Mechanics Section, Geotechnical Office, dated March 30, 1987.

MTO GEOCRES No. 30M12-204: Report titled “Foundation Investigation Report for Courtney Park Drive
Underpass, 2.0 Kilometres North of Hwy 401/410, WP 103-69-19, Site 24-441, Hwy 410, District 6,
Toronto,” by Ministry of Transportation and Communications, Foundation Design Section, dated June 9,
1989.

MTO GEOCRES No. 30M12-205: Report titled “Foundation Investigation Report for Hwy 401 — Hwy 410
Overpass Eastbound Core Lanes/Westbound Core Lanes, WP 54-82-15&16; Site No. 24-493, District #6,
Toronto,” by Ministry of Transportation and Communications, Engineering Materials Office, Foundation
Design Section, dated June 7, 1988.

MTO GEOCRES No. 30M12-229: Report titled “Foundation Investigation Report for High Mast Lighting,
Hwy 410, Steeles Avenue to Highway 7N, W.P. 697-96-00, Central Region,” by Ministry of Transportation,
Ontario, dated October 8, 1996.

The previous boreholes used in this report have been renamed to show the MTO GEOCRES reference number
followed by the original borehole designation. For example, the boreholes from MTO GEOCRES Report No.
30M12-117 have been renamed as 117-X, where X is the original borehole number.
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The following points are noted regarding determining the locations of the previous boreholes, and assessing the
previous boreholes for potential use with respect to the foundation design and construction recommendations for
the proposed median sewer installation:

m The borehole locations in the previous Foundation Investigation Reports for the Highway 410 corridor are
referenced to a number of coordinate or station systems. In general, the boreholes from all the GEOCRES
reports were referenced to a global datum, and could be converted to the MTM NADS83 coordinate system.
The accuracy of these borehole locations is considered to be generally consistent with the original survey.

m Ingeneral, the majority of the existing boreholes were located within approximately 50 m of the centerline of
the median sewer alignment, and varied in spacing along the alignment. Where gaps were identified in the
existing information, additional strategically placed boreholes have been completed as part of the current
scope of work. Golder has reviewed the topography and subsurface conditions for the available boreholes
along the proposed sewer alignment to confirm that the conditions are relatively consistent and applicable
within the various sections outlined below.

m  Where multiple boreholes were located within the same area of the median sewer alignment, all borehole
information was considered in the design and construction recommendations.

m At several locations along the median sewer alignment, the existing boreholes were drilled from original
ground surface prior to the construction of the Highway 410 embankment and / or cuts in these areas. The
existing boreholes do not provide information on the material type and properties of the embankment fills or
below the bottom of the cuts. In addition, the proposed grade along the median will be raised slightly to
accommodate the median widening of Highway 410. It has been assumed that the existing Highway 410
fills were constructed to engineered fill standards and that the new fills will also be constructed to
engineered fill standards. The material below the level of the cuts was considered to be consistent with
the surrounding geology and may include fills and/or weathered materials (i.e. local shale bedrock), as
applicable.

2.0 SITE DESCRIPTION

The proposed median sewer alignment begins approximately 0.7 km south of Matheson Boulevard and runs
about 11.4 km north along Highway 403 / Highway 410 to just south of Clark Boulevard. The currently proposed
crown of the sewer varies between about 1 m to 3 m below the proposed top of pavement (crown of road), which
is proposed to vary from an approximate Elevation (El.) of El. 156 m at the southern limit of the alignment, to
about El. 217 m at the proposed end of the alignment south of Clarke Boulevard. The proposed top of pavement
(crown of road) is generally coincidental with the top of existing ground at the southern limit of the proposed
alignment; and then varies up to approximately 3 m above the existing ground surface along the majority of the
alignment moving north. These proposed areas of fill are generally located within the median ditch that currently
separates the north of southbound lanes of Highway 410.
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3.0 INVESTIGATION PROCEDURES

A total of nineteen (19) boreholes were drilled and one test pit dug in October and November 2012 as part of a
geotechnical investigation program to support the proposed median sewer alignment. Fifteen (15) boreholes
(12-1to 12-8, 12-13 to 12-18 and C16-1) were drilled using a CME-75 drill rig and four boreholes (12-9 to 12-12)
were drilled using a CME-55 drill rig. Boreholes 12-1 to 12-9, 12-12 and C16-1 were drilled using a truck-mount
drill rig while Boreholes 12-10, 12-11 and 12-13 to 12-20 were drilled using track-mount equipment. The drill rigs
were supplied and operated by Geo-Environmental Drilling Inc. of Milton, ON, and DBW Dirilling of North York,
ON. Three different CME-75 drill rigs were used to drill the boreholes; a 70 mm inner diameter hollow stem
auger, a 108 mm inner diameter hollow stem auger, and a 101 mm diameter solid stem auger, as noted on the
Borehole Records (Appendix A). The CME-55 drill rig utilized a 101 mm diameter solid stem auger. The one test
pit, Test Pit C16-2, was hand dug to a depth of about 0.25 m below existing ground surface (see Appendix A).

The boreholes were advanced to depths ranging from approximately 4.5 m to 9.8 m below existing ground
surface, including bedrock coring. Soil samples were obtained from approximately 0.6 m and 1.5 m intervals of
depth using a 50 mm outer diameter split-spoon sampler driven by an automatic hammer in accordance with the
Standard Penetration Test (SPT) procedure (ASTM D1586-08a Standard Test Method for Standard Penetration
Test). Bedrock coring was completed in Boreholes 12-3 to 12-8, 12-13 to 12-15 and C16-1 using an HQ triple-
tube diamond drill core barrel.

The groundwater conditions were observed in the open boreholes and test pit during and immediately following
the drilling/digging operations. The water levels observed in the boreholes and test pit following completion of
drilling/digging are indicated on the Borehole and Test Pit Records contained in Appendix A. All boreholes were
backfilled with bentonite upon completion, in accordance with Ontario Regulation 903 (as amended).

The field work was supervised on a full-time basis by members of Golder’s engineering staff who located the
boreholes and the test pit in the field, cleared all locates of potential buried conflicts, directed the drilling/digging,
sampling, in situ testing operations, and logged the subsurface conditions. The soil samples were identified in
the field, placed in labelled containers and transported to Golder's laboratory in Mississauga for further
examination and laboratory testing. Index and classification tests consisting of water content determinations,
Atterberg limits testing and grain size distribution analyses were carried out on selected soil samples. Point load
index and unconfined compression (UC) tests were carried out on selected rock samples.

The borehole and test pit locations were established in the field by Golder personnel relative to site features.
The ground surface elevation at each borehole and the test pit were estimated from the digital terrain model for
the site as provided by URS. The borehole and test pit locations (referenced to the MTM NAD83 co-ordinate
system) and ground surface elevations (referenced to geodetic datum) are summarized in the following table
and are shown on the Borehole Location and Soil Strata drawings contained in the Contract Documents. These
drawings also show the locations of boreholes advanced as part of previous investigations undertaken along the
proposed alignment.

Borehole MTM NADS83 MTM NAD83 | Ground Surface Borehole
No. Northing (m) Easting (m) Elevation (m) Depth (m)
12-1 4,831,684.5 293,473.6 154.0 9.8
12-2 4,832,044.7 293,126.9 162.5 9.5
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Borehole MTM NADB83 MTM NAD83 | Ground Surface Borehole
No. Northing (m) Easting (m) Elevation (m) Depth (m)
12-3 4,832,719.3 292,532.9 169.5 4.5
12-4 4,832,947.0 292,338.8 173.0 4.5
12-5 4,833,124.6 292,098.7 172.0 4.7
12-6 4,833,263.0 291,876.3 173.0 4.7
12-7 4,833,508.7 291,631.5 176.0 4.5
12-8 4,833,866.9 291,282.9 180.0 9.1
12-9 4,834,184.3 290,966.4 183.0 8.8

12-10 4,834,449.2 290,709.2 185.5 9.5
12-11 4,835,114.2 290,066.4 183.5 9.5
12-12 4,836,085.5 289,128.5 189.1 8.2
12-13 4,836,711.3 288,541.9 193.5 4.7
12-14 4,837,913.0 288,085.2 193.5 8.8
12-15 4,838,615.1 287,574.0 197.0 9.3
12-16 4,838,833.4 287,367.5 201.5 7.8
12-17 4,839,261.0 286,946.7 212.0 8.7
12-18 4,840,141.1 286,094.7 215.8 9.2
Ci16-1 4,832,538.1 292,671.7 169.1 5.6
Test Pit No. MTM NAD83 MTM.NAD83 Ground.Surface Test Pit Depth

Northing (m) Easting (m) Elevation (m) (m)

C16-2 4,832,534.5 292,665.7 168.1 0.25

4.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS
4.1 Regional Geology

This section of Highway 410 is located within the Peel Plain physiographic region, as delineated in The
Physiography of Southern Ontario (Chapman and Putnam, 1984).

The Peel Plain physiographic region covers the central portions of the Regional Municipalities of York, Peel and
Halton. The general topography of this region consists of level to gently rolling terrain, sloping gradually
southward toward Lake Ontario. A surficial till sheet, which generally follows the surface topography, is present
throughout much of this area. The till, which is mapped in this area as Halton Till, typically consists of clayey silt
to silty clay, with occasional sand to silt zones. Shallow, localized deposits of loose sand and silt and/or soft clay
can overlie this uppermost till sheet, and these represent relatively recent deposits, formed in small glacial
meltwater ponds scattered throughout the Peel Plain and concentrated near river valleys. The recent sand, silt
and clay and uppermost till deposits in this area overlie and are interbedded with stratified deposits of sand, silt
and clay. The study area, in the western portion of the Peel Plain, is underlain by grey shale of the Georgian
Bay Formation.
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4.2 Subsurface Conditions

As part of the current subsurface investigation, nineteen (19) boreholes (Boreholes 12-1 to 12-20 and C16-1)
and one test pit (Test Pit C16-2) were advanced along the shoulder and center median area of Highway 410.
The borehole and test pit locations, ground surface elevations and interpreted stratigraphic conditions are shown
on the Borehole Location and Soil Strata drawings contained in the Contract Documents. Boreholes 12-1 to 12-
8, 12-12 and C16-1 were drilled on the shoulder of the northbound lane. These boreholes were drilled on the left
shoulder with the exception of Borehole 12-5, which was drilled on the right shoulder. Boreholes 12-9 to 12-11
and 12-13 to 12-18 were drilled at the center median (i.e. in the ditch separating the north and southbound
lanes). Test Pit C16-2 was dug in the center median area adjacent to Borehole C16-1.

The detailed subsurface soil and groundwater conditions encountered in the boreholes advanced as part of the
current investigation and the results of in situ and laboratory testing are given on the Borehole Records
contained in Appendix A. The results of geotechnical laboratory testing are also contained in Appendix B. The
borehole information from the previous Golder (associated with the Highway 410 widening project) and MTO
investigations are presented in Appendix C.

The stratigraphic boundaries shown on the Borehole Records and on the interpreted stratigraphic profile and cross-
sections on the Borehole Location and Soil Strata drawings are inferred from observations of drilling progress and
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 and test pit locations.

In general, the subsurface conditions at the site consisted of surficial layers of topsoil, asphalt, roadway base
granular fill and cohesive fill. These fill units were generally underlain by a clayey silt till deposit along the
majority of the proposed alignment, which was all underlain by shale bedrock. In the following sections, the
subsurface conditions are described in greater detail for sections of chainage along the median sewer alignment.
The soil and groundwater conditions were based on the results of the boreholes and test pit advanced as part of
the geotechnical investigation program. These results were compared with the subsurface conditions interpreted
in earlier Golder and MTO reports and borehole logs.

4.2.1 Station (St.) 2+190 to St. 2+750 (South of Matheson Blvd.)

Two boreholes were advanced between stations 2+190 and 2+750 (12-1 and 12-2) to complement Boreholes
113-3 and 113-4, which were completed during the 1970’s (see Borehole Location and Soil Strata Drawing 1).
The subsurface conditions anticipated to be encountered are summarized below. The present ground surface
along this section of the sewer ranges on average from an approximate Elevation (El.) of 156 m to 165 m from
south to north. It is understood that there will be no appreciable grade raise along this section of the sewer.

4211 Fill

An approximately 200 mm thick layer of asphalt was encountered starting at existing ground surface in Borehole
12-2. A layer of sand and gravel fill (with SPT “N” values ranging from 17 blows to 35 blows per 0.3 m of
penetration, indicating a compact to dense relative density) was found underlying the asphalt in Borehole 12-2,
and from ground surface to a depth of 0.8 m below existing ground surface in Borehole 12-1. Underlying the
granular fill was a layer of clayey silt fill with sand, trace gravel and containing wood fragments, to depths
ranging from about 1.5 m to 2.2 m below existing ground surface. The measured SPT “N” values in the clayey
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silt fill ranged from 6 blows to 46 blows per 0.3 m of penetration, indicating a firm to hard relative density.
Although not specifically encountered during the current investigation, the thickness of the fill unit may extend to
approximately 7 m below existing ground surface based on historic site information.

4212  Clayey Silt Till

A clayey silt till deposit was encountered underlying the fill units in the current boreholes and within the
previously completed boreholes. The thickness of the till unit ranged from about 7.3 m to 8.3 m along this section
of the proposed sewer alignment, and the current boreholes (12-1 and 12-2) were terminated within this unit.
The thickness of the till appears to decrease towards Matheson Boulevard where the previously completed
boreholes indicate a layer thickness of approximately 3 m.

The deposit generally consists of clayey silt with sand, trace to some gravel, and contained cobbles in the soil
matrix. Atterberg limits testing completed on selected samples indicated that the plastic limits generally ranged
from approximately 12 per cent to 17 per cent, liquid limits from about 18 per cent to 33 per cent, and
corresponding plasticity indices of 6 to 16. The natural water content ranged from approximately 8 per cent to 16
per cent. The measured SPT “N” values within the clayey silt till ranged from 7 blows to over 50 blows per 0.3 m
(or less) of penetration, suggesting a firm to hard relative density.

42.1.3 Silt to Silty Sand

Although not specifically encountered during the current investigation, the historic boreholes along this section of
the proposed sewer alignment indicate an approximately 1.3 m thick layer of (likely discontinuous) silt to sandy
silt underlying the clayey silt till. SPT “N” values of 133 blows per 0.3 m of penetration and 165 blows per 0.2 m
of penetration were measured in the silt deposit indicating a very dense relative density.

42.1.4 Groundwater Conditions

The groundwater levels in the open boreholes were encountered at depths of about 7 m to 9 m below existing
ground surface, and were assumed to have insufficient time to adequately recover. However, based on
previously completed borehole and piezometer information in this area, the groundwater table is anticipated to
be approximately 3 m to 4 m below the existing ground surface. It should be noted that the water table is
expected to fluctuate seasonally in response to changes in precipitation and snow melt, and is expected to be
higher during the spring season.

4.2.2 St. 2+750 to St. 4+950 (Including Matheson Boulevard, Highways 403 /410 /
401 Interchanges and the Heart Lake Tunnel)

Six boreholes (12-3 to 12-7 and C16-1) were advanced between Matheson Boulevard and St. 4+950, and a
shallow test pit (C16-2) was also completed in close proximity to Borehole C16-1 (see Borehole Location and
Soil Strata Drawings 2 and 3). The purpose of these recent boreholes and test pit were to confirm and
complement the subsurface information provided by the previously completed nineteen boreholes (025-3 to 025-
6, 026-3, 026-4, 066-4, 086-17, 086-18, 090-16, 115-5, 115-6, 189-7, 190-11; MB-1 to MB-5) that were
advanced during the 1970’s and more recently. The subsurface conditions anticipated to be encountered are
summarized below. The present ground surface along this section of the sewer ranges on average from
approximately El. 165 m to El. 177 m from south to north. It is understood that there will be no appreciable grade
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raise along this section south of Highway 401, transitioning to an approximately 3 m grade raise in the section
north of Highway 401.

4.2.2.1 Fill

An approximately 200 mm thick layer of asphalt was encountered starting at existing ground surface in
Boreholes 12-3 to 12-7. An approximately 0.6 m thick layer of sand and gravel fill (i.e. road base material) was
found underlying the asphalt layer. The sand and gravel fill unit was generally brown, with SPT “N” values
ranging from 3 blows to 60 blows per 0.3 m of penetration, indicating a compact to dense state of compactness.
Borehole 12-6 was an exception, where an approximately 0.7 m thick layer of dense silty sand fill with some
gravel and trace to some clay was found underlying the surficial asphalt layer. Although not encountered in
Boreholes 12-3 to 12-7 it is anticipated that clayey silt fill may also be encountered along the proposed sewer
alignment, and may vary in thickness from 0.3 m to over 1.5 m within the road footprint and near bridge
structures.

4222 Shale Bedrock

Based on the results of the recent site investigation, the top of bedrock is generally located about 0.8 m below
the existing ground surface for the length of proposed sewer alignment between Matheson Boulevard and
St. 4+950. This corresponds well with the historic borehole information which indicates that a significant portion
of this section of highway is within a cut (up to approximately 8 m deep) into the underlying native shale bedrock
that was made for the original Highway 403/410 construction. The shale bedrock is of Georgian Bay Formation
and is slightly weathered to fresh, laminated, grey and contains strong to very strong fossiliferous limestone
interbeds and clay seams. Point load and UC tests conducted on selected samples resulted in unconfined
compressive strength (UCS) values ranging from approximately 12 MPa to 102 MPa (with an average value of
46 MPa), which indicated a general rock mass strength of weak to medium strong.

The quality of the bedrock near surface was considered to be very poor to poor and increased in quality with
depth. This is indicative of the weathering process typically observed in exposed areas of this formation.

42.2.3 Groundwater Conditions

Based on the observations made during the various site investigations and our understanding of the site, it is
anticipated that the groundwater table is located approximately 1 m to 1.5 m below the existing ground surface
between Matheson Boulevard and St. 4+950. It should be noted that the water table is expected to fluctuate
seasonally in response to changes in precipitation and snow melt, and is expected to be higher during the spring
season.

4.2.3 St. 4+950 to St. 6+250 (Between Heart Lake Tunnel and Courtney Park Drive)

Three boreholes (12-8 to 12-10) were advanced between St. 4+950 and St. 6+250 as part of site investigation
program for the proposed median sewer (see Borehole Location and Soil Strata Drawings 3 and 4). These
boreholes complemented Boreholes P1-1 to P1-3, which were advanced at the site of a proposed stormwater
management pond. The subsurface conditions anticipated to be encountered are summarized below. The
present ground surface along this section of the sewer ranges on average from approximately El. 177 m to El.
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186 m from south to north. It is understood that there will be an average grade raise of approximately 1.5 m
along this section of the alignment.

4.2.3.1 Fill

An approximately 200 mm thick layer of asphalt was encountered in Borehole 12-8, and up to 100 mm of topsoil
was encountered at ground surface in Boreholes 12-9 and 12-10. Underlying these surficial units was an
approximately 0.4 m to 0.7 m thick layer of clayey silt fill in Boreholes 12-9 and 12-10, and sand and gravel fill in
Borehole 12-8. The fill was generally brown, with SPT “N” values ranging from 5 blows to 24 blows per 0.3 m of
penetration in the clayey silt, suggesting a firm to very stiff relative density, and 39 blows per 0.3 m of
penetration in the sand and gravel, which suggests a dense compactness.

4232  Clayey Silt Till

A clayey silt till deposit was encountered underlying the surficial fill units in the current boreholes and within
previously completed boreholes. The thickness of the till along this section of the alignment ranged from
approximately 6.8 m in Borehole 12-8 to at least 8.7 m in Borehole 12-10. The till was brown to grey, contained
sand and trace to some gravel, and had SPT “N” values ranging from 8 blows to 77 blows per 0.3 m of
penetration, indicating a stiff to hard relative density. Cobbles and boulders were encountered approximately
3.0 m below the existing ground surface in some of the boreholes. Atterberg limits testing on selected samples
of the till deposit estimated the plastic limit to range from 12 per cent to 16 per cent, the liquid limit to range from
18 per cent to 28 per cent, and corresponding plasticity indices of 5 per cent to 13 per cent.

4.2.3.3 Shale Bedrock

Shale bedrock was encountered at a depth of approximately 7.6 m below existing ground surface (at about
El. 172.4 m) in Borehole 12-8 underlying the clayey silt till. The shale was slightly weathered to fresh, laminated,
grey, and contained strong to very strong fossiliferous limestone interbeds and clay seams. Point load tests were
conducted on selected cores of the shale sampled from Borehole 12-8 resulting in UCS values ranging from
83 MPa to 171 MPa. These UCS values may be attributed to the fact that the shale cores were sampled from a
greater depth and the presence of strong to very strong limestone interbeds within the shale bedrock. Historic
Borehole 110-1 encountered bedrock at approximately El. 170.8 m, suggesting that the depth to the top of the
bedrock generally increases towards the north limit of this section along the proposed median sewer alignment.

4234 Groundwater Conditions

The groundwater level was not observed in open Boreholes 12-8 and 12-10 upon completion of drilling, and was
observed at a depth of approximately 8.4 m below the existing ground surface (at about El. 174.6 m) in Borehole
12-9. It was assumed that the groundwater was still in the process of recovering when these observations were
made. Based on available piezometric information and our understanding of the site, it is anticipated that the
groundwater table is located approximately 1.5 m to 4 m below the existing ground surface along this section of
the proposed median sewer. The water table is expected to fluctuate seasonally in response to changes in
precipitation and snow melt, and is expected to be highest during the spring season.
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4.2.4 St. 6+250 to St. 9+000 (Including Courtney Park Drive, Derry Road and
Highway 407 Flyover)

Two boreholes (12-11 and 12-12) were advanced between Courtney Park Drive and Highway 407 as part of the
site investigation for the installation of the proposed median sewer (see Borehole Location and Soil Strata
Drawings 4 to 6). The purpose of these boreholes was to complement and confirm the findings of fourteen (14)
historic boreholes (110-1 to 110-3, 122-1(1), 122-1(2), 122-2(1), 122-2(2), 135-3, 135-4, 193-7, 193-8, and 204-4
to 204-6) and the ten (10) previously completed boreholes associated with the overall Highway 410 widening
project (C4-1, C4-2, C5-1, C5-2, P2-1 to P2-3, and P3-1 to P3-3). The subsurface conditions anticipated to be
encountered are summarized below. The present ground surface along this section of the sewer ranges on
average from approximately El. 186 m to El. 194 m from south to north. It is understood that the grade raise
along this section will generally range from 1 m to 3 m, with an average grade raise of approximately 2 m.

4241 Fill

A clayey silt fill containing some sand, trace gravel and organics was encountered in the existing center median
area along this section of the proposed median sewer alignment. The fill was generally brown and had a
thickness of approximately 300 mm. An SPT “N” value of 6 blows per 0.3 m of penetration was measured in the
clayey silt fill, indicating a firm relative density.

4.2.42  Clayey Silt Till

A brown to grey clayey silt till deposit was found to underlie the clayey silt fill along this section of the proposed
median sewer alignment. This deposit ranged in thickness from approximately 2.7 m to 6.7 m thick in Boreholes
12-11 and 12-12. The thickness of the till deposit is anticipated to vary between about 1 m and 15 m within the
limits of this section based on historic and previously completed borehole information. Atterberg limits testing
performed on selected samples of the till deposit estimated the plastic limit to range from 12 per cent to 17 per
cent, the liquid limit to range from about 17 per cent to 32 per cent, and corresponding plasticity indices of 5 per
cent to 15 per cent. The natural water content ranged from approximately 7 per cent to 19 per cent. The
measured SPT “N” values ranged from 17 blows per 0.3 m of penetration to 100 blows per 0.15 m of penetration,
indicating a very stiff to hard relative density.

4.2.4.3 Silt to Sand and Silt

It is anticipated that layers of silt to sand and silt, containing trace clay and trace to some gravel, are contained
within and underlie the clayey silt till unit. Layers of silt to sand and silt were encountered approximately 3.0 m
below the existing ground surface (at about El. 180.5 m) in Borehole 12-11, and were also encountered during
historic and previously completed site investigations associated with the overall Highway 410 widening project.
The thickness of this layer(s) is anticipated to vary along this section of the proposed median sewer alignment.
The measured SPT “N” values ranged from 17 blows to 53 blows per 0.3 m of penetration, indicating a compact
to very dense state of compactness.

4244 Groundwater Conditions

The groundwater level is anticipated to be approximately 3 m to 4 m below the existing ground surface along this
section of the proposed median sewer. It should be noted that the water table is expected to fluctuate seasonally
in response to changes in precipitation and snow melt, and is expected to be higher during the spring season.
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4.2.5 St. 9+000 to St. 9+650 (Including Etobicoke Creek)

A single borehole (12-13) was advanced along the proposed median sewer alignment between the Highway 407
overpass and Etobicoke Creek (see Borehole Location and Soil Strata Drawings 6 and 7). This borehole
complements four historic boreholes (110-4, 117-1, 195-1 and 195-4) and thirteen (13) previously completed
boreholes associated with the overall Highway 410 widening project (P4-1 to P4-3, and EC-1 to EC-10). The
subsurface conditions anticipated to be encountered are summarized below. The present ground surface along
this section of the sewer ranges on average from approximately El. 194 m to El. 190 m from south to north,
excluding Etobicoke Creek, which drops to an elevation below approximately El. 186 m. It is understood that a
grade raise along this section will generally range from 1 m to 2 m, with an average grade raise of approximately
1.5m.

4251 Fill

An approximately 100 mm thick layer of topsoil was found to be underlain by an approximately 0.7 m thick layer
of clayey silt fill starting at the ground surface. This clayey silt fill contained some sand, trace gravel and organics,
is anticipated to be less than 1 m thick between St. 9+000 and St. 9+150, and may approach a thickness of
about 0.1 m towards Etobicoke Creek. An SPT “N” value of 5 blows per 0.3 m of penetration was measured in
the fill, indicating a firm relative density. An Atterberg limits test performed on a sample of the fill estimated a
liquid limit of 34 per cent, a plastic limit of 18 per cent, and a corresponding plasticity index of 16 per cent. The
sample had a natural water content of 18 per cent.

4252 Clayey Silt Till

Although not encountered in Borehole 12-13 of the current site investigation, a layer of brown to grey clayey silt
till containing sand and gravel is believed to exist at the southern limit of this section based the historic borehole
records. The till unit is anticipated to be approximately 5.2 m thick near St. 8+975 and may thin out to zero near
St. 9+150. The historic SPT “N” values suggest that this till has a hard relative density.

4253 Sand and Gravel

A native sand and gravel layer was encountered in the boreholes that were completed for the associated bridge
structure close to Etobicoke Creek for the Highway 410 widening project. The unit contained trace to some silt
and clay, and was wet, due in part to the presence of the creek. This unit is not anticipated to be encountered
during the installation of the median sewer based on the current information, as it was encountered at the
general elevation of the creek and below the proposed sewer invert elevations in this area.

4254 Shale Bedrock

Slightly weathered to fresh, laminated, grey, weak to medium strong shale bedrock (Georgian Bay Formation)
containing strong to very strong fossiliferous limestone interbeds and clay seams was encountered in Borehole
12-13 underlying the clayey silt fill, and is believed to exist close to the existing ground surface along this
particular section of the proposed median sewer alignment. The top of bedrock is anticipated to be less than 1 m
below the existing ground surface (i.e. between approximately El. 192 m and El. 193 m) between St. 9+150 and
Etobicoke Creek, but at a greater depth south of St. 9+150.
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4255 Groundwater Conditions

The groundwater table is anticipated to be between about El. 191 m and El. 192 m along the proposed median
sewer alignment between St. 9+000 and St. 9+500. The water table is expected to fluctuate seasonally in
response to changes in precipitation and snow melt, and is expected to be higher during the spring season.

4.2.6 St. 9+650 to St. 11+500 (Including Steeles Avenue)

Two boreholes (12-14 and 12-15) were advanced between St. 9+650 and St. 11+500 along the proposed
median sewer alignment (see Borehole Location and Soil Strata Drawings 7 to 10). These boreholes obtained
additional subsurface information along this section of the sewer alignment, and complemented the information
obtained from the nine historic boreholes (110-5, 122-3(1), 122-3(2), 122-4(1), 122-4(2), 122-5(1), 122-5(2), 187-
3 and 187-4) and the six previously completed boreholes associated with the overall Highway 410 widening
project (P5-1 to P5-3, and P6A-1 to P6A-3). The subsurface conditions anticipated to be encountered are
summarized below. The present ground surface along this section of the sewer ranges on average from
approximately El. 190 m to El. 198 m from south to north. It is understood that there will be an average grade
raise of about 1.5 m along this section of the alignment.

4.2.6.1 Fill

A brown clayey silt fill layer was encountered below an approximately 100 mm thick layer of topsoil along this
section of the proposed sewer alignment. The clayey silt fill layer is anticipated to be approximately less than
0.5 m thick over the majority of the alignment, and possibly as thick as 2 m between St. 10+150 and St. 10+900
based on the available borehole information. The measured SPT “N” values ranged from 9 blows to 23 blows
per 0.3 m of penetration, indicating a stiff to very stiff consistency.

4.2.6.2  Clayey Silt Till

The clayey silt till deposit was found underlying the surficial fill units in Boreholes 12-14 and 12-15. The till was
generally brown to grey, containing trace to some gravel and cobbles, and is anticipated to vary in thickness
along this section of the proposed sewer alignment. Borehole Records from current and past site investigations
suggest that the till increases in thickness from approximately 2 m at Etobicoke Creek, to over 10 m between
St. 10+200 and St. 10+800, to approximately 4 m at the northern limit of this section. A layer of cobbles and
boulders was encountered within the deposit in Borehole 12-14 as described below. Atterberg limits testing
conducted on selected samples of the till estimated the plastic limit to range from approximately 12 per cent to
15 per cent, the liquid limit to range from about 18 per cent to 27 per cent, and corresponding plasticity indices
ranging from 6 per cent to 12 per cent. The natural water content was estimated to range between 6 per cent
and 12 per cent. The measured SPT “N” values ranged from 23 blows to 90 blows per 0.3 m of penetration,
indicating a very stiff to hard relative density.

4.2.6.3 Cobbles and Boulders

An approximately 2.3 m thick layer of cobbles and boulders was encountered in Borehole 12-14 at a depth of
approximately 4 m below the existing ground surface (i.e. at approximately El. 189.5 m and some 2.5 m below
the sewer invert level). This layer was not encountered at the adjacent boreholes approximately 150 m south
and 200 m north of Borehole 12-14.

=
June 20, 2013 ? Golder
Report No. 11-1111-0083-9 14 L7 Associates



FOUNDATION INVESTIGATION REPORT - MEDIAN SEWER

42.6.4 Shale Bedrock

Grey, slightly weathered to fresh, laminated shale bedrock (Georgian Bay Formation) with strong to very strong
fossiliferous limestone interbeds and clay seams was encountered underlying the native clayey silt in Borehole
12-15. Unconfined compression and point load testing of selected samples measured UCS values of 13 MPa
and 22 MPa, indicating a general rock mass strength ranging from weak to medium strong. While the subsurface
conditions encountered indicate that the top of bedrock may be below the proposed invert of the median sewer
along the majority of this section of the alignment, the bedrock was encountered close to the existing ground
surface near the northern limit at an approximately 6.0 m depth below the existing ground surface (at about
El. 191.0 m) in Borehole 12-15. Historic borehole records (see Appendix C1) indicate that the top of bedrock
may even be closer to the surface further north from St. 11+325.

4.2.6.5 Groundwater Conditions

The groundwater table is anticipated to be approximately 3 m to 4 m below the existing ground surface along
this particular section of the proposed median sewer alignment. It is important to note that the water table is
expected to fluctuate seasonally in response to changes in precipitation and snow melt, and is expected to be
higher during the spring season.

4.2.7 St. 11+500 to St. 13+400 (Including Glidden Road, the Canadian National (CN)
Rail overpass and Orenda Road)

Three boreholes (12-16 to 12-18) were advanced along the proposed median sewer alignment between
St. 11+500 and St. 13+400 (see Borehole Location and Soil Strata Drawings 10 to 12), to complement the
subsurface information from the forty-four (44) previously completed boreholes (110-6 to 110-8, 122-6(1), 149A-
2, 149A-3, 149B-1 to 149B-7, 171-6, 171-7, 186-2, 186-11, 229-16(1) and 229-21; GR-1 to GR-7, CN-1 to CN-
10, and OR-1 to OR-8). The subsurface conditions anticipated to be encountered are summarized below. The
present ground surface along this section of the sewer ranges on average from approximately El. 198 m to El.
216 m from south to north. It is understood that there will be an average grade raise of approximately 1.5 m
along this section of the alignment.

4.2.7.1 Fill

Fill materials consisting primarily of clayey silt and silty clay were encountered underlying a surficial topsoil layer,
which was about 100 mm thick or less at the investigated borehole locations. In Borehole 12-17, a thin layer of
sand and silt fill was encountered underlying the topsoil, and an approximately 0.5 m thick layer of pulverized
asphalt was found at a depth of approximately 3.8 m below existing ground surface. Based on the results of
current and historic site investigations, it is anticipated that the thickness of the fill layer ranges from less than
0.5 m at the southern limit of this section, to upwards of approximately 9 m in the vicinity of Orenda Road, and
then decreases to about 3 m at the north end of this section. The predominant clayey silt fill units were brown to
grey, and contained some sand and gravel. The measured SPT “N” values ranged from 2 blows to 23 blows per
0.3 m of penetration, indicating a soft to very stiff relative density. Atterberg limits testing conducted on selected
samples of the clayey silt fill material estimated the plastic limit to range from 16 per cent to 25 per cent, the
liquid limit to range from 30 per cent to 46 per cent, and corresponding plasticity indices ranged from 14 per cent
to 26 per cent. The natural water content was estimated to range from about 11 per cent to 29 per cent.
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4.2.7.2 Sandy Silt

An approximately 3.2 m thick layer of sandy silt was encountered underlying the fill in Borehole 12-18. The
sandy silt was brown and contained trace gravel and clay. The measured SPT “N” values ranged from 9 blows to
over 57 blows per 0.3 m of penetration, indicating a loose to very dense state of compactness. The natural
moisture content was estimated to range from about 12 per cent to 13 per cent based on test results from
selected samples.

4.2.7.3 Clayey Silt Till

A clayey silt till deposit was encountered beneath the surficial fill units. The till was brown to grey and contained
trace sand to with sand, and some gravel to with gravel. Although not encountered during the site investigation,
cobbles and / or boulders are anticipated to be present at depth within the till deposit. The measured SPT “N”
values in the till ranged from 25 blows to over 92 blows per 0.3 m of penetration, indicating that the clayey silt till
had a very stiff to hard relative density. The plastic limit ranged from about 15 per cent to 16 per cent, the liquid
limit ranged from 27 per cent to 29 per cent, and corresponding plasticity indices ranged from 12 per cent to 13
per cent. The natural water content ranged from about 5 per cent to 12 per cent.

4.2.7.4 Shale Bedrock

Although not encountered in Boreholes 12-16, 12-17 and 12-18 the shale bedrock was found below the clayey
silt till at an approximate 10 m to 14 m depth, some 6 to 10 m below the sewer invert level, in boreholes put
down at the adjacent bridge structures.

4275 Groundwater Conditions

The groundwater level was observed at depths of approximately 7.3 m and 8.6 m below the existing ground
surface in Boreholes 12-16 and 12-17, respectively, and were anticipated to be still recovering at the time of
observation. Historic information suggests that the groundwater level may be located approximately 4 m to 6 m
below the existing ground surface along this median sewer section, and may be as high as 2 m below ground
surface at the southern and north limits of this section. The water table is expected to fluctuate seasonally in
response to changes in precipitation and snow melt, and is expected to be higher during the spring season.

4.2.8 Highway 403 Westbound (Southbound) — St. 4+250 to St. 4+600

One borehole (12-6) was advanced as part of the median sewer site investigation between St. 4+250 and
St. 4+600 (see Borehole Location and Soil Strata Drawing 13). This borehole was advanced to complement the
eight historic boreholes which were previously completed (25-3 to 25-6, 26-3, 26-4, 90-16, and 189-7). The
subsurface conditions anticipated to be encountered are summarized below. The present ground surface along
this section of the sewer ranges on average from approximately El. 173 m to El. 176 m from south to north. It is
understood that there will be no appreciable grade raise along this section.

4.2.8.1 Fill

An approximately 200 mm thick layer of asphalt was encountered starting at the existing ground surface in
Borehole 12-6. The asphalt was underlain by an approximately 0.7 m thick layer of silty sand fill (i.e. road base
material). The silty sand fill was brown and contained some gravel and trace to some clay. An SPT “N” value of
41 blows per 0.3 m of penetration was measured in the fill, which suggests a dense state of compactness.
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FOUNDATION INVESTIGATION REPORT - MEDIAN SEWER

Although no boreholes were advanced in the center median area between St. 4+250 and St. 4+600, clayey silt
fill is anticipated to also be present along this section of the median sewer alignment.

4.2.8.2 Shale Bedrock

Shale bedrock was encountered underlying the silty sand fill at an approximate depth of 0.8 m below the existing
ground surface in Borehole 12-6. This corresponds well with the historic borehole information which indicates
that a significant portion of this section of the highway is within a cut (up to approximately 8 m deep) into the
underlying native shale bedrock that was made for the original Highway 403 / 410 construction. The shale
bedrock encountered was of the Georgian Bay Formation, and was slightly weathered to fresh, laminated, grey,
and weak to medium strong and contained strong to very strong fossiliferous limestone interbeds and clay
seams.

4.2.8.3 Groundwater Conditions

The groundwater level is anticipated to be approximately 1 m to 2 m below existing ground surface along this
section of the proposed median sewer alignment. It should be noted that the water table is expected to fluctuate
seasonally in response to changes in precipitation and snow melt, and is expected to be higher during the spring
season.
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FOUNDATION INVESTIGATION REPORT - MEDIAN SEWER

5.0 CLOSURE

This Foundation Investigation Report was prepared by Mr. Geoff Lay, M.A.Sc., E.LT., and reviewed by
Dr. Graeme Skinner, P.Eng., with input from Ms. Lisa Coyne, P.Eng., a geotechnical engineer and Principal with
Golder. Mr. Fin Heffernan, P.Eng., a Designated MTO Foundations Contact for Golder, conducted an
independent review of this report

G.D. SKINNER

GOLDER ASSOCIATES LTD. 90549700

Geoff K. Lay, M.A.Sc., E.KT. Graeme D. Skinner, Ph.D., P.Eng.

Geotechnical Engineering Group Senior Geotechnical Engineer

Fintan J. Heffernan, P.Eng.
Designated MTO Foundations Contact
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Borehole and Test Pit Records from Current Investigation
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LIST OF ABBREVIATIONS

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

L SAMPLE TYPE . SOIL DESCRIPTION
AS  Auger sample (@) Cohesionless Soils
BS  Block sample Density Index N
CS  Chunk sample Relative Density Blows/300 mm or Blows/ft
SS  Split-spoon Very loose Oto 4
DS  Denison type sample Loose 4 to 10
FS  Foil sample Compact 10 to 30
RC  Rock core Dense 30 to 50
SC  Saoil core Very dense over 50
ST  Slotted tube
TO  Thin-walled, open
TP  Thin-walled, piston
WS  Wash sample
(b) Cohesive Soils
1. PENETRATION RESISTANCE Consistency
Cu; Su
Standard Penetration Resistance (SPT), N: kPa psf
The number of blows by a 63.5 kg. (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; Nq: Iv. 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 particle 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® ocC 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), uc 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
Percent 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 (cohesionless) or Sand and Gravel

With (cohesive)

Silty Clay with sand / Clayey Silt with sand

at
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LIST OF SYMBOLS

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

. GENERAL

T 3.1416

In x, natural logarithm of x

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

t time

Il STRESS AND STRAIN

Y shear strain

A change in, e.g. in stress: Ac

€ linear strain

&y volumetric strain

n coefficient of viscosity

v Poisson’s ratio

c total stress

o’ effective stress (o' = ¢ - u)

G'vo initial effective overburden stress
o1, o2, principal stress (major, intermediate,
o3 minor)

Goct mean stress or octahedral stress

= (01 + o2+ 03)/3
T shear stress
u porewater pressure
E modulus of deformation
G shear modulus of deformation
K bulk modulus of compressibility

L. SOIL PROPERTIES

(a) Index Properties
p(y) bulk density (bulk unit weight)*

pd(yd) dry density (dry unit weight)

pw(yw) density (unit weight) of water

ps(ys) density (unit weight) of solid particles

Y unit weight of submerged soil
0 =v-mw)

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

e void ratio

n porosity

S 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)

(a)

w

wj or LL
Wy or PL
I, or PI
Ws

I

Ic

€max
€min

Ip

—_

b)

X —T<aozS

—

(c)
Ce

C

Notes: 1

Index Properties (continued)
water content

liquid limit

plastic limit

plasticity index = (w; — wp)
shrinkage limit

liquidity index = (W — wp) / Ip
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 = ¢’ / 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 (o'1 + 6'3)/2
(o1 - 03)/2 Or (6’1 - 6'3)/12
compressive strength (o1 - o3)
sensitivity

T=C'+ 0o tan ¢’
shear strength = (compressive strength)/2

March 22, 2012
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LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION

TERMINOLOGY

WEATHERINGS STATE

Fresh: no visible sign of weathering

Faintly weathered: weathering limited to the surface of major
discontinuities.

Slightly weathered: penetrative weathering developed on open
discontinuity surfaces but only slight weathering of rock material.

Moderately weathered: weathering extends throughout the rock

mass but the rock material is not friable.

Highly weathered: weathering extends throughout rock mass

and the rock material is partly friable.

Completely weathered: rock is wholly decomposed and in a
friable condition but the rock and structure are preserved.

BEDDING THICKNESS

Description

Very thickly bedded
Thickly bedded
Medium bedded
Thinly bedded

Very thinly bedded
Laminated

Thinly laminated

JOINT OR FOLIATION SPACING

Description

Very wide

Wide

Moderately close
Close

Very close

GRAIN SIZE

Term

Very Coarse Grained
Coarse Grained
Medium Grained
Fine Grained

Very Fine Grained

Bedding Plane Spacing

Greater than 2 m
06mto2m
0.2mto0.6m
60 mmto 0.2 m
20 mm to 60 mm
6 mm to 20 mm
Less than 6 mm

Spacing
Greater than 3 m
Tmto3m
0.3mto1m
50 mm to 300 mm
Less than 50 mm

Size*
Greater than 60 mm
2 mm to 60 mm
60 microns to 2 mm
2 microns to 60 microns
Less than 2 microns

Note: * Grains greater than 60 microns diameter are visible to the

naked eye.

CORE CONDITION

Total Core Recovery (TCR)
The percentage of solid drill core recovered regardless of quality
or length, measured relative to the length of the total core run.

Solid Core Recovery (SCR)

The percentage of solid drill core, regardless of length, recovered
at full diameter, measured relative to the length of the total core
run.

Rock Quality Designation (RQD)

The percentage of solid drill core, greater than 100 mm length,
recovered at full diameter, measured relative to the length of the
total core run. RQD varied from 0% for completely broken core
to 100% for core in solid sticks.

DISCONTINUITY DATA

Fracture Index

A count of the number of discontinuities (physical separations) in
the rock core, including both naturally occurring fractures and
mechanically induced breaks caused by drilling.

Dip with Respect to Core Axis

The angle of the discontinuity relative to the axis (length) of the
core. In a vertical borehole a discontinuity with a 90° angle is
horizontal.

Description and Notes

An abbreviation description of the discontinuities, whether
naturally occurring separations such as fractures, bedding planes
and foliation planes or mechanically induced features caused by
drilling such as ground or shattered core and mechanically
separated bedding or foliation surfaces. Additional information
concerning the nature of fracture surfaces and infillings are also
noted.

Abbreviations

JN Joint PL Planar

FLT Fault CU Curved

SH Shear UN Undulating
VN Vein IR Irregular

FR Fracture K  Slickensided
SY Stylolite PO Polished

BD Bedding SM Smooth

FO Foliation SR Slightly Rough
CO Contact RO Rough

AXJ Axial Joint VR Very Rough

KV Karstic Void
MB Mechanical Break

s
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RECORD OF BOREHOLE No 12-1

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4831684.5 ;E 293473.6 ORIGINATED BY _sB
DIST Central HWY 410 BOREHOLE TYPE _ CME 75 Truck-mount, 101 mm Diameter Solid Stem Augers COMPILED BY AV
DATUM  Geodetic DATE November 11, 2012 CHECKED BY GDS
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION
wel = - pLAsTIC WATURAL  Liup| | & REMARKS
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 Clm| & | 2]28| @ |SHEARSTRENGTHkPa
DESCRIPTION =l = = < zZz = | DISTRIBUTION
DEPTH é ) t > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
i Z |€°| L |® QUCKTRIAXIAL X REMOULDED WATER CONTENT (%)
154.0 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Sand and gravel (FILL)
Compact 1 ss 17
Black and grey
153.2 Moist
0.8 Clayey silt with sand, trace gravel,
containing wood fragments (FILL) 2| ss 6 153 o)
Firm
152.5 Grey
15 Moist N
CLAYEY SILT with SAND, trace ¥14
gravel (TILL) ¢hgd 3| ss | 17 152 o —— 2 35 45 18
Stiff to hard 4
Grey 4
Moist "‘,;:
] 4 | ss | 14
fuge
4t 151
4%
M 5 | ss | 16 5 —H
yilo
8 :”
4] 6 | ss | 16 150
Ld8s
ﬁ'f)
(1Y
vl 7 14
?’. ss 149
. 148
(L7
] 8 | SS | 20 o 2 39 44 15
o
I
o Y| 147
TIA
38
)
k] o | ss | 28 146
V1[4
4
1A
4
1] 145
Pad
4 10| SS 43 o
144.2 e
9.8 END OF BOREHOLE
NOTES:
1. Water level in open borehole at
a depth of 7.0 m (Elev. 147.0 m)
below ground surface on
completion of drilling.
2. Borehole backfilled with
bentonite.
0y
+ 3’ 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity
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RECORD OF BOREHOLE No 12-2

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4832044.7 ;E 293126.9 ORIGINATED BY _sB
DIST Central HWY 410 BOREHOLE TYPE _ CME 75 Truck-mount, 101 mm Diameter Solid Stem Augers COMPILED BY AV
DATUM  Geodetic DATE November 12, 2012 CHECKED BY GDS
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION
w Ed — pLasTic NATURAL | jquip £ REMARKS
E2 6 MOISTURE = I
E o |<38]| @ 20 40 60 80 100 |YMT  content MMT| Z O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV |°_- ol & 2 S5 g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION S|13| | 5 [38]| < [o unconrnep  + FiELD vaNE Y )
i Z |€°| L |® QUCKTRIAXIAL X REMOULDED WATER CONTENT (%)
162.5|  GROUND SURFACE “ 20 40 €0 80 100 0 20 30 kNm® |GR SA Sl CL
0.0 ASPHALT
02 Sand and gravel (FILL)
Dense 1 SS 35 162
161.7 Grey
0.8 Moist
Clayey silt with sand, trace gravel, 2 sSs 46 o
containing wood fragments and
oxidation staining (FILL)
Stiff to hard 161
Grey
Moist to dry 3| S8 10
160.3
22 CLAYEY SILT with SAND, trace to LA b
some gravel, containing cobbles 14 ." 4 | SS [62/0.20 160 4 |
(TILL) M e
Firm to hard g 4
Grey .f‘
Moist g ¥4
MU 5| ss | 7
il 159
P LA
g
1
lial] 6 SS 12 o}
iobs
b4
L 158
194 4
P 7 | ss | 24
gy
157
1
8 | ss | 38 156 9 1 12 33 37 18
155
9 SS 17
154
AV
153.0 T —SS—17270.08 153 o
9.5 END OF BOREHOLE
NOTES:
1. Water level in open borehole at
a depth of 8.8 m (Elev. 153.7 m)
below ground surface on
completion of drilling.
2. Borehole backfilled with
bentonite.
0y
+ 3’ 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity
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PROJECT 1141110083 RECORD OF BOREHOLE No12-3  SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4832719.3 ;E 292532.9 ORIGINATED BY _sB
DIST Central HWY 410 BOREHOLE TYPE _ CME 75 Truck-mount, 101 mm Diameter Solid Stem Augers COMPILED BY AV/GL
DATUM  Geodetic DATE November 14, 2012 CHECKED BY GDS
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% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV oo | H 2 |25| © |SHEAR STRENGTH kPa
DESCRIPTION lel e |2 (22| & —_—— DISTRIBUTION
DEPTH S|3| F| 5 [38| £ |o UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
169.5 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 ASPHALT
02 Sand and gravel, trace clay (FILL)
Dense 1 SS 37 169 o
168.7 Brown
0.8 Moist Z SS_ROMOTC
SHALE (BEDROCK)
REC -0°
1 RC o) RQD = 0%
Bedrock cored from 1.0 mto 4.5 m 50% 168
Refer to Record of Drillhole 12-3
for rock coring details
REC -
2 RC 83% RQD = 15%
167
166
REC -
3 RC 94% RQD = 36%
165.0 ETAI~
45 END OF BOREHOLE i
NOTES:
1. Open borehole dry prior to rock
coring.
2. Borehole backfilled with
bentonite.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



PROJECT:

LOCATION: N 4832719.3 ;E 292532.9

RECORD OF DRILLHOLE:

DRILLING DATE:
DRILL RIG: CME 75 Truck-mount

12-3

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 2/20/13

1:50

INCLINATION: -90° AZIMUTH: - -
DRILLING CONTRACTOR: DBW Dirilling
a |Z| IN_ - Joint BD- Bedding PL - Planar PO- Polished MB - Mechanical Break

w o 0] 3| ’JDC FLT - Fault FO- Foliation CU- Curved K - Slickensided

3 8 o 9 i=| SH - Shear CO- Contact UN- Undulating SM- Smooth

g (%) g — S O] VN -Vein OR- Orthogonal ST - Stepped RO- Rough abbreviations refer to list of

(%) % o S} z 9 | CJ - Conjugate CL - Cleavage R - Irregular VR- Very Roug NOTES

T~ o DESCRIPTION 6 z

fw| = 2 = RECOVERY FRACT, DISCONTINUITY DATA

%= 3 2 = T | totaL | soup "EEEX DI st Rl(\gp

@ 9 9 &
° | & 5 = i i FO L g ol = R R
3398|839 022 388 =
BEDROCK SURFACE
— 1
L SHALE BEDROCK (GEORGIAN BAY ]
- FORMATION), containing fossiliferous E
B LIMESTONE interbeds ]
i Slightly weathered to fresh || ]
B Grey ]
L Laminated .
- Weak to medium strong, containing ]
B strong to very strong interbeds ]
— 2 9.5 MPa (Axial) —
[ £ ]
B 2|z ]
= g [¢] u
L g .
— 3 L || —
B (Axial) ]
-_ 4 (Axial) _-
i END OF DRILLHOLE I ]
__— —
L ¢ —
. —
) —
— —
— —
L —
DEPTH SCALE LOGGED: SB

CHECKED: GDS
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GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 2/20/13

PROJECT  11-1111-0083 RECORD OF BOREHOLE No 124 SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4832947.0 ;E 292338.8 ORIGINATED BY _SB
DIST Central HWY 410 BOREHOLE TYPE _ CME 75 Truck-mount, 101 mm Diameter Solid Stem Augers COMPILED BY AV/GL
DATUM  Geodetic DATE November 15, 2012 CHECKED BY GDS
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w [RESISTANGE PLOT CATURAL REMARKS
Weg| 3 & PLASTIC leTure LQUD| £
= o |<8| o 20 40 60 80 100 LIMIT CONTENT MT = 0 &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV SlB| ¢ | 3|28 & [SHEARSTRENGTHKPa . DISTRIBUTION
DEPTH DESCRIPTION S|13| | 5 [38]| < [o unconrnep  + FiELD vaNE Y )
i Z |€°| L |® QUCKTRIAXIAL X REMOULDED WATER CONTENT (%)
173.0]  GROUND SURFACE u 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 ASPHALT
02 Sand and gravel (FILL)
Dense 1 SS 39 o
172.2 Brown
08 Moist 7 | SS Jpal015
SHALE (BEDROCK) 172
REC _
Bedrock cored from 1.1 mto 4.5 m 1 RC 100% RQD = 0%
Refer to Record of Drillhole 12-4
for rock coring detail
Or rocK coring aetails 171
REC _
2 | RC | gom RQD = 45%
170
3 | re | R5S RQD = 62%
169
168.5
45 END OF BOREHOLE

NOTES:

1. Open borehole dry prior to rock
coring.

2. Borehole backfilled with
bentonite.

+ 3’ 3. Numbers refer to

0y
I @] 3% STRAIN AT FAILURE
Sensitivity



PROJECT:

LOCATION: N 4832947.0 ;E 292338.8

RECORD OF DRILLHOLE:

DRILLING DATE:

12-4

DRILL RIG: CME 75 Truck-mount

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 2/20/13

INCLINATION: -90° AZIMUTH: - .
DRILLING CONTRACTOR: DBW Dirilling
a wz| IN_ - Joint PL - Planar PO- Polished MB - Mechanical Break
w 4 0] || FLT - Fault CU- Curved K - Slickensided
0 Q o O|F| SH - Shear UN- Undulating  SM- Smooth
g @ 2 - S Q%[ VN -Vvein ST - Stepped RO- Rough abbreviations refer to list of
1714 74 S} z Ole| €y - Conjugate R - Irregular VR- Very Roug NOTES
T~ o DESCRIPTION 6 z
fw| =2 2 35 RECOVERY DISCONTINUITY DATA
L=\ 3 s © DIPwrt. RMC
i } > 5 corts | o, CORE | TyPE AND SURFACE a
° s ® 2 |sses|sges | DESCRPTON | e
BEDROCK SURFACE
B SHALE BEDROCK (GEORGIAN BAY I ]
B FORMATION), containing fossiliferous ]
R LIMESTONE interbeds | | || ]
B Slightly weathered to fresh i
L Grey -
- Laminated E
B Weak to medium strong, containing 1
[~ 2 strong to very strong interbeds ]
i ol ]
n % é'e .
B 2lg ]
I H 1] || ]
— 4 UC=33.2 MPa —
B END OF DRILLHOLE 1
- ]
L 5 ]
_— ]
Y ]
L ]
I ]
- ]
DEPTH SCALE LOGGED: SB
1:50 CHECKED: GDS
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GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 2/20/13

PROJECT 1141110083 RECORD OF BOREHOLE No12-5  SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4833124.6 ;E 292098.7 ORIGINATED BY _sB
DIST Central HWY 410 BOREHOLE TYPE _ CME 75 Truck-mount, 101 mm Diameter Solid Stem Augers COMPILED BY AV/GL
DATUM  Geodetic DATE November 15 and 16, 2012 CHECKED BY GDS
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w [RESISTANGE PLOT NATURAL REMARKS
Wol —— pLasTic (ACIRRe Laup| | b
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION g ARNEREY: < | O UNCONFINED ~ + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
172.0 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 ASPHALT
02 Sand and gravel (FILL)
Very dense 1 SS 60 o
171.2 Brown
0.8 Moist Z SS_ROMOTC
SHALE (BEDROCK) 171
REC
1 RC RQD = 0%
Bedrock cored from 1.2 mto 4.7 m 100% Q ;
Refer to Record of Drillhole 12-5
for rock coring details 170
REC -
2 RC 88% RQD = 60%
169
REC -
3 | RC | g79% 168 RQD = 80%
167.3
4.7 END OF BOREHOLE

NOTES:

1. Open borehole dry prior to rock
coring.

2. Borehole backfilled with
bentonite.

+ 3’ 3. Numbers refer to

0y
I @] 3% STRAIN AT FAILURE
Sensitivity



PROJECT: RECORD OF DRILLHOLE: 12-5 SHEET 1 OF 1

LOCATION: N 4833124.6 ;E 292098.7 DRILLING DATE: DATUM: Geodetic
DRILL RIG: CME 75 Truck-mount

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 2/20/13

INCLINATION: -90° AZIMUTH: - -
DRILLING CONTRACTOR: DBW Dirilling
a |Z| IN_ - Joint BD- Bedding PL - Planar PO- Polished MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved K - Slickensided BR - Broken Rock
o 8 S OF| sH - Shear CO- Contact UN-Undulating ~ SM- Smooth NOTE: For addtional
g (%) g S O] VN -Vein OR- Orthogonal ST - Stepped RO- Rough abbreviations refer to list of
2} E o DESCRIPTION % ELEV. | 2 Ole| €y - Conjugate CL - Cleavage IR - Irregular VR- Very Rough  abbreviations & symbols. NOTES
E E g 8 DEPTH % RECOVERY FRACT, DISCONTINUITY DATA HYDRAULIC |Diametral
& s < s (m) 4 < o oo R.g.D. INDEX DIPwrl 'ONDUCTIVITYPoint LoagrMmC|
= @ : 0| % | PER [Bange | core K, cmisec | Index |.q
© 1B g o JOO 1 et M=ol B R R RS RS R o
3398|8331 [383% [022R| 32K [ o888 SR |avo
BEDROCK SURFACE 170.78
- SHALE BEDROCK (GEORGIAN BAY 1.22 ]
B FORMATION), containing fossiliferous 1 ]
R LIMESTONE interbeds ]
B Slightly weathered to fresh T | ]
L Grey -
- Laminated E
— 2 Weak to medium strong, containing —
R strong to very strong interbeds s (Diametral) ]
[ 2 L (Axial) ]
B UC=20.4 MPa ]
B o v ]
: (%) Ag o (Axial) :
- o —
R EE ]
z s R - —
[ L (Axial) ]
B 3 ]
—— —
- 74 167.34 B
B END OF DRILLHOLE 4.66 ]
__— —
- —
. —
- —
— —
— —
. —
DEPTH SCALE LOGGED: SB
1:50 CHECKED: GDS




éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 2/20/13

CROJECT 1141110083 RECORD OF BOREHOLE No12-6  SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4833263.0 ;E 291876.3 ORIGINATED BY _sB
DIST Central HWY 410 BOREHOLE TYPE _ CME 75 Truck-mount, 101 mm Diameter Solid Stem Augers COMPILED BY AV/GL
DATUM  Geodetic DATE November 16, 2012 CHECKED BY GDS
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL REMARKS
Wol X & PLASTIC leTure LlQup| &
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION g ARNEREY: < | O UNCONFINED ~ + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
173.0 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 ASPHALT
0.2 Silty sand, some gravel, trace to
some clay (FILL) 1 SS 41
Dense
1721 Brown 2 SS 150/0.15 o 18 55 20 7
0.9 Moist 172
SHALE (BEDROCK)
1 RC SSE‘E RQD = 0%
Bedrock cored from 1.1 mto 4.7 m °
Refer to Record of Drillhole 12-6
for rock coring details 17
REC -
2 RC 52% RQD = 0%
170
REC -
3 RC 73% 169 RQD = 0%
168.3
4.7 END OF BOREHOLE

NOTES:

1. Open borehole dry prior to rock
coring.

2. Borehole backfilled with
bentonite.

+ 3’ 3. Numbers refer to

0y
I @] 3% STRAIN AT FAILURE
Sensitivity



PROJECT:

LOCATION: N 4833263.0 ;E 291876.3

RECORD OF DRILLHOLE:

DRILLING DATE:
DRILL RIG: CME 75 Truck-mount

12-6

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 2/20/13

1:50

INCLINATION: -90° AZIMUTH: - -
DRILLING CONTRACTOR: DBW Dirilling
a |Z| IN_ - Joint BD- Bedding PL - Planar PO- Polished MB - Mechanical Break

w o 0] 3| % FLT - Fault FO- Foliation CU- Curved K - Slickensided

3 8 o 9 i=| SH - Shear CO- Contact UN- Undulating SM- Smooth

g (%) g — S O] VN -Vein OR- Orthogonal ST - Stepped RO- Rough abbreviations refer to list of

(%) % o S} z 9 | CJ - Conjugate CL - Cleavage R - Irregular VR- Very Roug NOTES

T~ o DESCRIPTION 6 z

fw| = 2 = RECOVERY FRACT, DISCONTINUITY DATA

i = = 2 = T | totaL | soup ’ "E%Ex DI st Rl(\gp

@ 9 9 &
° | & 5 = i i FO L g ol = R R
3398|839 022 388 =
BEDROCK SURFACE
B SHALE BEDROCK (GEORGIAN BAY E
B FORMATION), containing fossiliferous ]
| LIMESTONE interbeds i
B Slightly weathered to fresh || ]
- Grey e
B Laminated ]
. Weak to medium strong, containing 2
B strong to very strong interbeds ]
B o ]
|22 ]
gl|o
B H | ]
—— —
[ END OF DRILLHOLE ]
__— —
- —
. —
- —
— —
— —
. —
DEPTH SCALE LOGGED: SB

CHECKED: GDS




GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 2/20/13

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No 12-7

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4833508.7 ;E 291631.5 ORIGINATED BY _sB
DIST Central HWY 410 BOREHOLE TYPE _ CME 75 Truck-mount, 101 mm Diameter Solid Stem Augers COMPILED BY AV/GL
DATUM  Geodetic DATE November 18 and 19, 2012 CHECKED BY GDS
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w RS NCE R OT CATURAL REMARKS
Wol X & PLASTIC yieripe  Liaupf b
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION < SRR EY < | O UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
176.0 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 ASPHALT
0.2 Sand and gravel
(FILL) 1| 8Ss | 23
175.2 Compact
0.8 Brown o
Moist 2 SS 168/0.23 175
SHALE (BEDROCK)
Bedrock cored from 1.5 mto 4.5 m
Refer to Record of Drillhole 12-7
for rock coring details REC 174
1 RC 84% RQD = 25%
173
REC -
2 RC 94% RQD =21%
172
171.5
4.5 END OF BOREHOLE
NOTES:
1. Open borehole dry prior to rock
coring.
2. Borehole backfilled with
bentonite.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity




PROJECT:

LOCATION: N 4833508.7 ;E 291631.5

RECORD OF DRILLHOLE:

DRILLING DATE:
DRILL RIG: CME 75 Truck-mount

12-7

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 2/20/13

INCLINATION: -90° AZIMUTH: - -
DRILLING CONTRACTOR: DBW Dirilling
a |Z| IN_ - Joint BD- Bedding PL - Planar PO- Polished MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved K - Slickensided BR - Broken Rock
w 8 o 9 | SH - Shear CO- Contact UN- Undulating SM- Smooth NOTE: For additional
g @ & — S O] VN -Vein OR- Orthogonal ST - Stepped RO- Rough abbreviations refer to list of
1714 o o z ol = CJ - Conjugate CL - Cleavage R - Irregular VR- Very Roug abbreviations & symbols. NOTES
T~ o DESCRIPTION 6 z
Ew | = m =) RECOVERY FRACT DISCONTINUITY DATA HYDRAULIC [Diametral
& s 5 s 4 < [Fora | somo . "g’DEERX DIPwrL. OEDUC;TIVITYPOI\nldLoacRMC
= » L D CORE , cm/sec ndex |.-q'
o x & 3 | CORE % [CORE % 03m s | AR RTon - [r|eln] e 2 L | MPa) hva)
a UL 1888|838 022 o888 v+ |avo
BEDROCK SURFACE
- SHALE BEDROCK (GEORGIAN BAY ]
B FORMATION), containing fossiliferous ]
R LIMESTONE interbeds ]
L, Slightly weathered to fresh |
L Grey -
- Laminated E
B Weak to medium strong, containing E
R strong to very strong interbeds ]
B ole ]
B < ]
3|58 Ht M — —
- z ; -
B > ]
—— —
i END OF DRILLHOLE T ]
__— —
- —
. —
- —
- —
— —
. —
DEPTH SCALE LOGGED: SB
1:50 CHECKED: GDS




éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 2/20/13

CROJECT 1141110083 RECORD OF BOREHOLE No12-8  SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4833866.9 ;E 291282.9 ORIGINATED BY _sB
DIST Central HWY 410 BOREHOLE TYPE _ CME 75 Truck-mount, 101 mm Diameter Solid Stem Augers COMPILED BY AV/GL
DATUM  Geodetic DATE November 19, 2012 CHECKED BY GDS
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w RS NCE R OT CATURAL REMARKS
Wol X & PLASTIC yieripe  Liaupf b
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION < SRR EY < | O UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
180.0 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 ASPHALT
02 Sand and gravel (FILL)
Dense 1 SS 39 o
179.2 Brown
0.8 Moist >
CLAYEY SILT with SAND, trace to % 2| ss | a9 179
some gravel (TILL) [ bt
Very stiff to hard 3 :
Grey .«";
Moist p
o S 3 | ss | 20 o —I 12 26 42 20
b 178
ZH7
(AT
P
] 4 | ss | a2
grgd
;A
Containing cobbles below 3.0 m ?)_’h. 177
K 5 | ss | 45 o
g
141
o] 176
Hl#] 6 | ss | 77
s
g o
J4f 7 SS_65/0.15 > 15 35 41 9
175
1
A4 174
Shale fragments below 6.1 m 7l 8 | SS 180/0.19
173
172.4
7.6 SHALE (BEDROCK)
Bedrock cored from 7.6 mto 9.1 m 172
Refer to Record of Drillhole 12-8 1| RC REoC RQD = 50%
. " 87%
for rock coring details
170.9 171
9.1 END OF BOREHOLE
NOTES:
1. Open borehole dry prior to rock
coring.
2. Borehole backfilled with
bentonite.

+ 3’ 3. Numbers refer to

0y
I @] 3% STRAIN AT FAILURE
Sensitivity



PROJECT: RECORD OF DRILLHOLE: 12-8 SHEET 1 OF 1

LOCATION: N 4833866.9 ;E 291282.9 DRILLING DATE: DATUM: Geodetic
DRILL RIG: CME 75 Truck-mount

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 2/20/13

INCLINATION: -90° AZIMUTH: - -
DRILLING CONTRACTOR: DBW Dirilling
a |Z| IN_ - Joint BD- Bedding PL - Planar PO- Polished MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved K - Slickensided BR - Broken Rock
0 8 o O|F| SH - Shear CO- Contact UN- Undulating  SM- Smooth NOTE: For additional
g (%) g — S O] VN -Vein OR- Orthogonal ST - Stepped RO- Rough abbreviations refer to list of
w x O | ELEV. | 2 Olel CJ - Conjugate CL - Cleavage IR - Irregular VR- Very Rough  abbreviations & symbols.
o DESCRIPTION r = B y Roug NOTES
E E g Q [DEPTH| S RECOVERY FRACT. DISCONTINUITY DATA HYDRAULIC |Diametral
ons < g (m) 4 < o oo R.g.D. INDEX DIPwrl 'ONDUCTIVITYPoint LoagrMmC|
w O s 17} o PER | g Angle | CORE K, cm/sec Index [.q
o o > |CORE % | CORE % TYPE AND SURFACE © o ¥ o
%) 0.3 AXIS Jrldalun] @ © v o (MPa) hvG)|
& 2 |ogoc|esoc|cscc| "oan| og| ‘Sa| DESCRPTION ocooo
3398 | 8398 8898 | 022 | 082K | 0838 SR |avo
BEDROCK SURFACE 172.38
- SHALE BEDROCK (GEORGIAN BAY 7.62 ]
B FORMATION), containing fossiliferous (Diametral) ]
B s LIMESTONE interbeds 2
B Slightly weathered to fresh ]
B ol Grey 8.1 MPa 1
- % @ Laminated , (Diametral) B
B 3 : . ]
i e Weak to medium strco_ng, containing 8.2 MPa (Axial) i
R 2| strong to very strong interbeds ]
L . (Axial) -
B 9 9.3 MPa (Axial) ]
- 170.86 ]
B END OF DRILLHOLE 9.14 .
— 10 —
. —
e —
L 3 —
— 14 —
_— —
L 16 —
— —
DEPTH SCALE LOGGED: SB
1:50 CHECKED: GDS




GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 2/20/13

Golde

F Golder
7 Associates

Foundation Design

PROJECT _ 11-1111-0083

G.W.P.  2144-07-00

DIST Central HWY _410

DATUM _Geodetic

RECORD OF BOREHOLE No 12-9

LOCATION

N 4834184.3 ;E 290966.4

SHEET 1 OF 1

METRIC

BOREHOLE TYPE _ CME 55 Truck-mount, 101 mm Diameter Solid Stem Augers

DATE

COMPILED BY

QOctober 11, 2012

CHECKED BY

ORIGINATED BY _TwB

AV

GDS

SOIL PROFILE

SAMPLES

ELEV

DEPTH DESCRIPTION

GROUND SURFACE

STRAT PLOT

NUMBER

TYPE

"N" VALUES

CONDITIONS

GROUND WATER
ELEVATION SCALE

DYNAMIC CONE PENETRATION

RESISTANCE PLOT &

20 40 60

80 100

SHEAR STRENGTH kPa

O UNCONFINED
® QUICK TRIAXIAL
20 40 60

+ FIELD VANE
X REMOULDED|
80 100

PLASTIC
LIMIT

Wp

00—

NATURAL

MOISTURE

CONTENT
w

LIQUID
LIMIT

UNIT
WEIGHT

WL

-2

WATER CONTENT (%)

10 20 30 KkN/m?

REMARKS
&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA SI CL

183.0
50

182.5

TOPSOIL

0.5

Clayey silt, some sand, trace
gravel, containing organics and

rootlets (FILL)
Firm

Brown

Moist

CLAYEY SILT with SAND, trace to
some gravel (TILL)

Stiff to hard

Brown to grey

Moist

Containing cobbles and boulders
below 3.0 m

174.2

SS

SS

21

SS

29

SS

45

SS

49

SS

69/0.18

SS

82

K

182

181

180

179

178

177

176

175

o

o—H

1 23 55 21

10 32 48 10

8.8 END OF BOREHOLE
PRATICAL AUGER REFUSAL

(ON INFERRED BEDROCK)
NOTES:

1. Water level in open borehole at
a depth of 8.4 m (Elev. 176.6 m)
below ground surface on
completion of drilling.

2. Borehole backfilled with
bentonite.

+3,%

3.

Numbers refer to
Sensitivity

0,
@] 3% STRAIN AT FAILURE




GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 2/20/13

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No 12-10

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4834449.2 ;E 290709.2 ORIGINATED BY _TwB
DIST Central HWY 410 BOREHOLE TYPE _ CME 55 Track-mount, 101 mm Diameter Solid Stem Augers COMPILED BY AV
DATUM  Geodetic DATE October 12, 2012 CHECKED BY GDS
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% wlzE| z v . . . . We w w | 55 [ cramsize
o|lm| & o |25 © |SHEAR STRENGTH kPa
ELEV DESCRIPTION S| & | 2|22 E —0——i DISTRIBUTION
DEPTH S|3| F| 5 [38| £ |o UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
185.5 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
8.\,( TOPSOIL R
' Clayey silt, some sand, trace 1 SS 24
gravel, containing organics and 185
184.7 rootlets (FILL)
0.8 Very stiff ; I
Brown 11
Moist -*"’i 2 SS 26 of | 3 35 43 19
CLAYEY SILT with SAND, trace to £ 4
some gravel (TILL) ghgd 184
Stiff to hard <P
Grey to brown i 3|88 | 2
Moist g
)‘Z;.
ghge
0 4 | ss | 10 183 o
Wik
o)
L7
<.A
H14] 5| ss | s
[ 182
LA
(L
] 6| ss | 8 o1
g 181
(L7
P 7 SS 9
2 180
LA
.
4
.
T 8 SS 13
guds 179
178
o 19 38 34 9
177
176.0 ZTI0X 176
9.5 END OF BOREHOLE
NOTES:
1. Open borehole dry on
completion of drilling.
2. Borehole backfilled with
bentonite.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 2/20/13

Golde

F Golder
7 Associates

Foundation Design

PROJECT
G.W.P.

DIST

11-1111-0083

2144-07-00

Central HWY _410

DATUM _Geodetic

RECORD OF BOREHOLE No 12-11

LOCATION

N 4835114.2 ;E 290066.4

SHEET 1 OF 1

METRIC

ORIGINATED BY _TwB

BOREHOLE TYPE _ CME 55 Track-mount, 101 mm Diameter Solid Stem Augers

DATE

COMPILED BY __AV

October 9, 2012

CHECKED BY GDs

SOIL PROFILE

SAMPLES

ELEV

DEPTH

183.5

DESCRIPTION

GROUND SURFACE

STRAT PLOT

NUMBER
TYPE
"N" VALUES

GROUND WATER
CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION

RESISTANCE PLOT &

20 40 60 80

100

PLASTIC
LIMIT

SHEAR STRENGTH kPa
O UNCONFINED
® QUICK TRIAXIAL

20 40 60 80

+ FIELD VANE
X REMOULDED|

100

Wp

10

NATURAL
MOISTURE
CONTENT

w

00—

WATER CONTENT (%)

20

REMARKS
&
GRAIN SIZE
DISTRIBUTION
(%)

LIQUID
LIMIT

WL

UNIT
WEIGHT

-2

30 kN/m*> |GR SA SI CL

1833
0.3

180.5

Clayey silt, some sand, trace
gravel, containig organics and
rootlets (FILL)

Firm

Brown

Moist

CLAYEY SILT with SAND, trace to
some gravel (TILL)

Very stiff to hard

Brown

Moist

% ..Q *
AN
od

X
o &

27

X

AN

X
A

SR XX,
LAV -JEaNND

A S T W W NN N

3.0

178.0

SILT trace to some sand, trace
clay

Compact to very dense

Grey to brown

Moist

53

K

22

55

174.0

Sandy SILT to SAND and SILT,
trace clay, trace to some gravel
(TILL)

Compact to very dense

Grey

Moist

52

9.5

END OF BOREHOLE
PRACTICAL AUGER REFUSAL

NOTES:

1. Water level in open borehole at
a depth of 3.7 m (Elev. 180.3 m)
below ground surface on
completion of drilling.

2. Borehole backfilled with
bentonite.

-
[or]
W

182

181

180

179

178

177

176

175

N
N
N

6 35 50 9

0 5 92 3

5 23 69 3

+3,%

3.

Numbers refer to
Sensitivity

0,
@] 3% STRAIN AT FAILURE



GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 2/20/13

Golde

F Golder
7 Associates

Foundation Design

PROJECT 1141110083 RECORD OF BOREHOLE No 12-12  SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4836085.5 ;E 289128.5 ORIGINATED BY _sB
DIST Central HWY 410 BOREHOLE TYPE _ CME 55 Truck-mount, 101 mm Diameter Solid Stem Augers COMPILED BY AV/GL
DATUM  Geodetic DATE November 19, 2012 CHECKED BY GDS
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w | RESISTANGE PLOT NATURAL REMARKS
Weg| 3 & PLASTIC leTure LlQup| &
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION g ARNEREY: < | O UNCONFINED ~ + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
189.1 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 ASPHALT 189
0.2 Sand and gravel, occasional
cobbles (FILL) 1 SS 25
Compact
quwn
Moist 2| ss | 10 188
187.6
15 CLAYEY SILT with SAND, trace to B
some gravel (TILL) ;.’2 3 sSs 17
Very stiff to hard K1 bt
Brown to grey 412 187
Moist §5gd
S 4 | ss | 21 e 7 35 40 18
gigd 186
] 5 | ss | 31
gl
d
b4
17
‘<}1‘
K] 6 | ss | 63 185
1
vl
7]
A& 7| ss | 49
] 184
Y4
by
5 | 55 p8in.19 183 oy =
e
LA
5
# 182
yAs
by
MM 9 | SS 100/0.1 o 5 43 40 12
VLA
180.9 181
8.2 END OF BOREHOLE
PRACTICAL AUGER REFUSAL
(ON INFERRED BEDROCK)
NOTES:
1. Borehole dry upon completion of
drilling.
2. Borehole backfilled with
bentonite.
0y
+3,x 3. Numbersreferto 3% grpay AT FAILURE

Sensitivity



Golde

F Golder
7 Associates

Foundation Design

PROJECT _ 11-1111-0083

G.W.P.  2144-07-00

LOCATION

RECORD OF BOREHOLE No 12-13

N 4836711.3 ;E 288541.9

SHEET 1 OF 1

METRIC

ORIGINATED BY _PC

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 2/20/13

DIST Central HWY 410 BOREHOLE TYPE _ CME 75 Track-mount, 70 mm |.D. Hollow Stem Augers COMPILED BY AV/GL
DATUM  Geodetic October 25, 2012 CHECKED BY GDS
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w [RESISTANGE PLOT = | remares
Wey| < PLASTIC tauo| ko
— o 2 % 8 20 40 60 80 LIMIT LMt S @ &
2% wlzE| z v . . . We w | 55 [ cramsize
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION g ARNEREY: < | O UNCONFINED ~ + FIELD VANE Y %)
E|Z Z |xO| © |e® QuICKTRIAXIAL X REMOULDED| WATER CONTENT (%)
" = [©] o 3
193.5|  GROUND SURFACE 20 40 e & 10 30 kN/m® |GR SA Sl CL
8? TOPSOIL s
’ Clayey silt with sand, trace to 1 sSS 5
some gravel, containing rootlets 193
192.7 (FILL) 2 | SS [83/0.18 ¢ |
Firm
0.8
Brown
Moist
SHALE (BEDROCK) I
T T RC [ RES 192 RQD=0%
Bedrock cored from 1.5 mto 4.7 m rou7e
Refer to Record of Drillhole 12-13
for rock coring details REC
P
2 RC 100% 191 RQD = 8%
190
REC -
3 RC 80% RQD = 14%
188.8 189
4.7 END OF BOREHOLE
NOTES:
1. Open borehole dry upon
completion of drilling.
2. Borehole backfilled with
bentonite.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



PROJECT:

LOCATION: N 4836711.3 ;E 288541.9

RECORD OF DRILLHOLE:

DRILLING DATE:
DRILL RIG: CME 75 Track-mount

1213

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 2/20/13

INCLINATION: -90° AZIMUTH: - . -
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint BD- Bedding PL - Planar MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved
} Q o OF| sH - Shear CO- Contact UN- Undulating
g @ 2 = S Q| VN -Vein OR- Orthogonal ST - Stepped abbreviations refer to list of
1714 74 S} z Ole| €y - Conjugate CL - Cleavage R - Irregular NOTES
T~ o DESCRIPTION 6 z
fw| 2 9 5 RECOVERY FRACT, DISCONTINUITY DATA
%= = 2 = Z | TotaL | soLp ’ "EEEX et Rl(\gp
[} 5 y R
© 1B g o el O e e R
BEDROCK SURFACE
[ SHALE BEDROCK (GEORGIAN BAY I ]
- FORMATION), containing fossiliferous B | g
- LIMESTONE interbeds ]
[ Slightly weathered to fresh ]
2 Grey ]
B Laminated ]
- Weak to medium strong, containing ]
- strong to very strong interbeds ]
E o |le ]
- °|5|E m n || ]
| Z(z .
- z .
—t ]
[ END OF DRILLHOLE N ]
L 5 ]
L 5 ]
I ]
L 5 ]
I ]
— ]
L 44 ]
DEPTH SCALE LOGGED: PC
1:50 CHECKED: GDS




Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No 12-14

SHEET 1 OF 1

METRIC

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 2/20/13

Sensitivity

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4837913.0 ;E 288085.2 ORIGINATED BY _PC
DIST Central HWY 410 BOREHOLE TYPE _ CME 75 Track-mount, 108 mm I.D. Hollow Stem Augers COMPILED BY AV/GL
DATUM  Geodetic October 21, 2012 CHECKED BY GDS
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 = DISTRIBUTION
DEPTH é S ﬁ > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
193.5 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
GR TOPSOIL %
Clayey silt, some sand, some 1 sSs 9
gravel, trace rootlets (FILL) 193
Stiff to very stiff
quwn
Moist 2| ss| 23
192.0 192
1.5 CLAYEY SILT with SAND, trace to B
some gravel (TILL) 1 3 | ss 28 o
Very stiff A
Brown to gery 114
Moist § "‘i
{4 191
1Al 4 SS 26 6 —— 6 33 43 18
0o
LA
o1
&) 5 | SS 28 D
4] M 190
189.5 {%] 6 | ss 50/0.18
4.0 COBBLES and BOULDERS e REC .
POl 1 RC 70% RQD = 0%
49 189
[
VPO
3
o 2 | Re | By RQD = 0%
VPO © 188
S
VO]
[
187.2 b
SAND and GRAVEL e 7| ss 85 187
6.5 CLAYEY SILT with SAND, trace to B 8
some gravel (TILL) ."
Hard vy
Grey 494
Moist §hgd
114 186
ihge
T4 8 | ss | s q+ 8 38 44 10
§ ,*E
1A
2 185
184.7 a#%
8.8 END OF BOREHOLE
PRACTICAL AUGER REFUSAL
NOTES:
1. Borehole dry upon completion of
drilling.
2. Borehole backfilled with
bentonite.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE



PROJECT:

LOCATION: N 4837913.0 ;E 288085.2

RECORD OF DRILLHOLE:

DRILLING DATE:
DRILL RIG: CME 75 Track-mount

12-14

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 2/20/13

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint BD- Bedding PL - Planar MB - Mechanical Break
W 4 O] S/Z| FLT - Fault FO- Foliation CU- Curved BR - Broken Rock
o (o] [e] Q| SH -shear CO- Contact UN- Undulating X
< Is) S . e [ € NOTE: For additional
S m ] o Q| VN -Vein OR- Orthogonal ST - Stepped abbreviations refer to list of
h 4 DESCRIPTION % ELEV. | 2 Ole| €y - Conjugate CL - Cleavage R - Irregular abbreviations & symbols. NOTES
E o g g DEPTH % RECOVERY FRACT. DISCONTINUITY DATA HYDRAULIC |Diametral
ons < s 4 - R.Q.D. | INDEX DIPwrL. 'ONDUCTIVITYPoint LoagrMmC|
o = | m G | Jora | soup | % | PER CORE | 1vPE AND SUREACE K, omisec | Index |.q
g ° g o P B e e Dhbp | M pe
3398|8331 [8389% [w20R 888 SR |avo
GROUND SURFACE 189,51
- ¢ SHALE BEDROCK (GEORGIAN BAY 3.99 i
L FORMATION), contains fossiliferous -
- LIMESTONE interbeds E
B Slightly weathered to fresh e
B Grey || ]
B Laminated ]
L Weak to medium strong, containing ]
- strong to very strong interbeds E
- ]
— ¢ 187.40 || 7
L END OF DRILLHOLE 6.10 ]
_— ]
I ]
L ]
I ]
I ]
I ]
I ]
DEPTH SCALE LOGGED: PC
1:50 CHECKED:




Golde

F Golder
7 Associates

Foundation Design

PROJECT _ 11-1111-0083

G.W.P.  2144-07-00

DIST Central HWY _410
DATUM _Geodetic

RECORD OF BOREHOLE No 12-15

LOCATION

N 4838615.1 ;E 287574.0

SHEET 1 OF 1

BOREHOLE TYPE _ CME 75 Track-mount, 108 mm I.D. Hollow Stem Augers

QOctober 21, 2012

METRIC

ORIGINATED BY _PC
COMPILED BY AV/GL
CHECKED BY GDs

DYNAMIC CONE PENETRATION

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 2/20/13

SOIL PROFILE SAMPLES v W |RESISTANCE PLOT
w g g' —— vauof | & REMARKS
= o |28 @ 20 40 60 80 LMt S © &
9l u 2| 2 L L L L w | 2 ¥ GRAIN SIZE
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION g ARNEREY: < | O UNCONFINED ~ + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
197.0]  GROUND SURFACE - 20 4 6 8 30 kN/m® |GR SA sl CL
0.0 TOPSOIL ==
01 Clayey silt, some sand, some 1 ss 10
gravel (FILL)
196.2 Stiff
0.8 Brown >
Moist ] 2| ss | 23 196
CLAYEY SILT with SAND, trace to ] It
some gravel, containing cobbles 41 4
and boulders (TILL) ~~""$
Very stiff to hard 4
Brown to grey gt ] 3 | ss | 28
Moist 290 195
g
KTl 4 | sS | 30 10 32 43 15
o
b 194
o
4] 5 | ss | 75
i
i
4] g
.é 193
y :u 6 SS 83 9 39 39 13
7 SS 920
192
191.0 o 191
6.0 SHALE (BEDROCK) 1 RC | O, RQD = 0%
Bedrock cored from 6.0 mto 9.3 m
Refer to Record of Drillhole 12-15 REC
for rock coring details 2 RC 28% 190 RQD = 0%
189
REC -
3 RC 100% RQD = 20%
188
187.7
9.3 END OF BOREHOLE
NOTES:
1. Open borehole dry upon
completion of drilling.
2. Borehole backfilled with
bentonite.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



PROJECT:

LOCATION: N 4838615.1 ;E 287574.0

RECORD OF DRILLHOLE:

DRILLING DATE:
DRILL RIG: CME 75 Track-mount

12-15

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 2/20/13

1:50

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint BD- Bedding PL - Planar MB - Mechanical Break

w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved

] 8 e} OF| SH - Shear CO- Contact UN- Undulating

g @ & — 1] O] VN -Vein OR- Orthogonal ST - Stepped abbreviations refer to list of

1714 74 S} z Ole| €y - Conjugate CL - Cleavage R - Irregular NOTES

T~ o DESCRIPTION 6 z

fw| =2 2 5 RECOVERY FRACT, DISCONTINUITY DATA

[ 5 s x R.Q.D. | INDEX DPwrt RMC|

w = > G [Jom | soun | % PER CORE [ ypE AND SURFACE Q

o T n S [CORE%|CORE% 03m AxS | Y S aeRIPTION © hva,

=) T |ogco|csoc|acoo ]| ocwe coo o
2898|8898 [8898 [w20R 888 =
BEDROCK SURFACE
B SHALE BEDROCK (GEORGIAN BAY R
B FORMATION), containing fossiliferous 1 ]
B LIMESTONE interbeds ]
L Slightly weathered to fresh i
- Grey E
B Laminated ]
B Weak to medium strong, containing ]
. strong to very strong interbeds —
i ) ]
B 2|z ]
- g|o || -
= = .
- z -
Y ]
B (Diametral) 7
B UC=21.5 MPa ]
L 4 ]
i END OF DRILLHOLE ] i
— ]
L 44 ]
— ]
. ]
_— ]
_— ]
L 16 ]
DEPTH SCALE LOGGED: PC

CHECKED: GDS




GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 2/20/13

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No 12-16

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4838833.4 ;E 287367.5 ORIGINATED BY _PC
DIST Central HWY 410 BOREHOLE TYPE _ CME 75 Track-mount, 108 mm I.D. Hollow Stem Augers COMPILED BY AV
DATUM  Geodetic DATE October 22, 2012 CHECKED BY GDS
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION
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
DESGRIPTION clel e | 2 [zg] & —_—— DISTRIBUTION
DEPTH S|3| £ | > |38]| < |© UNCONFINED  + FIELD VANE , Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
201.5 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
GR TOPSOIL %
Clayey silt to silty clay, some sand, 1 sSs 10
some gravel, trace rootlets (FILL) 201
Stiff to very stiff
quwn
Moist 2 ss 15 b
200
44
3 SS 8
4 SS 23 199 [e]
198.5 A
3.0 CLAYEY SILT with SAND, trace to L4 B
some gravel (TILL) 14 5| ss | 25 o 4 32 45 19
Very stiff to hard gl 198 =
Brown to dark brown 4 4
Moist §Pgd
i 6 | ss | e2
ghg
¥4 4
Z 8P 197
g¥gN
M 7 SS 83 o
b1
il
AT
ydl
] 196
1K1
ghg
141
il
i 8 | ss | 92
gl 195
b4
DY
1
AVA
194
193.7 9 SS 150/0.11 o 22 35 33 10
7.8 END OF BOREHOLE
PRACTICAL AUGER REFUSAL
(ON INFERRED BEDROCK)
NOTES:
1. Water level in open borehole at
a depth of 7.3 m (Elev. 194.7 m)
below ground surface on
completion of drilling.
2. Borehole backfilled with
bentonite.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No 12-17

SHEET 1 OF 1

METRIC

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 2/20/13

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4839261.0 ;E 286946.7 ORIGINATED BY _PC
DIST Central HWY 410 BOREHOLE TYPE _ CME 75 Track-mount, 108 mm I.D. Hollow Stem Augers COMPILED BY AV
DATUM  Geodetic October 22, 2012 CHECKED BY GDS
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 |2l e |2 |22] E —o——— DISTRIBUTION
DEPTH § S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
212.0 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
070 TOPSOIL /—@“
03 Sand and silt, trace gravel, trace 1 SS 8
: rootlets (FILL)
Brown
Moist
Clayey silt, some sand, some 2 sSs 7 211 3]
gravel (FILL)
Soft to very stiff
quwn
Moist 3 ss 4 b
210
4 | ss 13 o
209
5| SS 16
208.2
3.8 Pulverized asphalt (FILL)
207.7 6 SS 21 208
4.3 Clayey silt, some sand, some
gravel, trace asphalt, trace
organics (FILL)
Stiff 7 SS 1" b | 20 19 41 20
Grey to dark grey 207
Moist
205.9 206
6.1 CLAYEY SILT, some sand, some A
ara\éel (TILL) 1% 8 | ss | 34 o —— 16 20 44 20
ar N
Dark brown to grey G >
Moist Ik
4 5: 205
N7 4
ghgd
¥4
LA
oo
] 9 | ss | 30
.:*k 204
1A
2033 41 AV
8.7 END OF BOREHOLE
PRACTICAL AUGER REFUSAL
NOTES:
1. Water level in open borehole at
a depth of 8.6 m (Elev. 202.9 m)
below ground surface on
completion of drilling.
2. Borehole backfilled with
bentonite.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 2/20/13

Golde

F Golder
7 Associates

Foundation Design

PROJECT 1141110083 RECORD OF BOREHOLE No 12-18  SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4840141.1 ;E 286094.7 ORIGINATED BY _PC
DIST Central HWY 410 BOREHOLE TYPE _ CME 75 Track-mount, 70 mm |.D. Hollow Stem Augers COMPILED BY AV
DATUM  Geodetic DATE October 24, 2012 CHECKED BY GDS
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 DESCRIPTION .ﬂ_- o | a 2 S5 8 SHEAR STRENGTH kPa A DISTRIBUTION
DEPTH < z| = > 13 5 < | © UNCONFINED + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
215.8 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL =
01 Silty clay, some sand, some 1 ss 2
gravel, trace organics and rootlets
(FILL)
Soft to stiff 215
Brown
Moist 2 S8 "
3| ss 7 214
4| 8s| 7 I
213
212.8
3.0 Sandy SILT, trace gravel, trace
clay 5[ Ss | 9 oH
Loose to very dense
Brown
Moist 212
6 SS 32 o 1 26 70 3
7| ss | 57 21
210
209.6 g
6.2 CLAYEY SILT with SAND and
GRAVEL (FILL)
Hard
Grey 209
Moist
9 SS 52 208 O 34 21 34 11
207
206.6 10
9.2 END OF BOREHOLE
NOTES:
1. Borehole dry upon completion of
drilling.
2. Borehole backfilled with
bentonite.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 2/20/13

Golde

F Golder
7 Associates

Foundation Design

PROJECT  11-1111-0083 RECORD OF BOREHOLE No C16-1 SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4832538.1 ;E 292671.7 ORIGINATED BY _sB
DIST Central HWY 410 BOREHOLE TYPE _ CME 75 Truck-mount, 101 mm Diameter Solid Stem Augers COMPILED BY AV/GL
DATUM  Geodetic DATE November 14, 2012 CHECKED BY GDS
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION
wel = - pLAsTIC WATURAL  Liup| | & REMARKS
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 o ] i i O |SHEAR STRENGTH kPa
DESCRIPTION =l = & < zZz = | DISTRIBUTION
DEPTH § ) “ > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
i Z |€°| L |® QUCKTRIAXIAL X REMOULDED WATER CONTENT (%)
169.1]  GROUND SURFACE “ 20 40 €0 80 100 10 20 30 kNm® |GR SA Sl CL
0.0 ASPHALT 169
0.2 Sand and gravel, trace to some
silt, trace to some clay (FILL) 1 SS 38
168.3 Dense
0.8 Brown
Moist i 2 ss 19 168
Gravelly sand and silt, some clay
(FILL)
Compact
B
Moist 3| 8S | 15 22 33 30 15
166.8 167
23 SHALE (BEDROCK) containing 4 SS [75/0.1
limestone interbeds
Bedrock cored from 2.6 mto 5.6 m
166
Refer to Record of Drillhole C16-1 REC _
for rock coring details 1 RC 97% RQD =17%
165
REC -
2 | RC | oo RQD = 15%
164
163.5
5.6 END OF BOREHOLE
NOTES:
1. Open borehole dry prior to rock
coring.
2. Borehole backfilled with
bentonite.
0y
+ 3’ 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



PROJECT: RECORD OF DRILLHOLE: C16-1 SHEET 1 OF 1

LOCATION: N 4832538.1 ;E 292671.7 DRILLING DATE: DATUM: Geodetic
DRILL RIG: CME 75 Truck-mount

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 2/20/13

INCLINATION: -90° AZIMUTH: - -
DRILLING CONTRACTOR: DBW Dirilling
a |Z| IN_ - Joint BD- Bedding PL - Planar PO- Polished MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved K - Slickensided BR - Broken Rock
w 8 o 9 | SH - Shear CO- Contact UN- Undulating SM- Smooth NOTE: For additional
g @ & — S O] VN -Vein OR- Orthogonal ST - Stepped RO- Rough abbreviations refer to list of
h x DESCRIPTION % ELEV. | 2 ol x| CJ - Conjugate CL - Cleavage IR - Irregular VR- Very Rough ~ abbreviations & symbols. NOTES
E E g 8 DEPTH % RECOVERY FRACT, DISCONTINUITY DATA HYDRAULIC |Diametral
ons < s (m) 4 < o oo R.g.D. INDEX DIPwrl 'ONDUCTIVITYPoint LoagrMmC|
a = > %] 5 Y o PER | g Angle | CORE K, cm/sec Index [ .q'
27| 2 5 2 Jeoreuoomex| | 5 oo | G Invempamnce okl 5 T | e i
a = [289% 8398|3898 | 208 | o825 | o833 SePl oo
BEDROCK SURFACE 166.51
[ SHALE BEDROCK (GEORGIAN BAY 2.59 ]
L FORMATION), containing fossiliferous -
- LIMESTONE interbeds E
— 3 Slightly weathered to fresh —
B Grey ]
B Laminated ]
L Weak to medium strong, containing 1 |
- strong to very strong interbeds E
B o ]
- alo|< —]
['4
- g g — .
B = ]
B ] ]
L 2 ]
L 5 —
L 163.46 .
B END OF DRILLHOLE 5.64 ]
- —
L, —
— —
) —
" —
L —
. —
DEPTH SCALE LOGGED: SB
1:50 CHECKED: GDS




éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 2/20/13

PROJECT  11-1111-0083 RECORD OF BOREHOLE No TP C16-2 SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4832534.5 ;E 292665.7 ORIGINATED BY _sB
DIST Central HWY 410 BOREHOLE TYPE _ Hand-Dug Test Pit COMPILED BY EB
DATUM  Geodetic DATE November 15, 2012 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w [RESISTANGE PLOT = NATURAL | remares
Hol| § PASTIC moisTure - MURL - T A
= w |<8| & 20 40 60 80 100 CONTENT z 9
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION < SRR EY < | O UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
168.1 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Clayey silt, trace sand, trace 168
03 gravel, containing rootlets and
’ organics (FILL)
Soft
Brown
Wet

REFUSAL ON SHALE BEDROCK

+ 3’ 3. Numbers refer to

0y
I @] 3% STRAIN AT FAILURE
Sensitivity



FOUNDATION INVESTIGATION REPORT - MEDIAN SEWER
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.7 Associates



GRAIN SIZE DISTRIBUTION
Sand Fill

FIGURE B1

U.S.S Sieve size, meshes/inch

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

Size of openings, inches

3 381" " 1" 1% 3" 4" 6"
L

a‘/‘v‘ —1—100
/ 90
/ ;: 80
70
/ -
u T
60
Ml E
/ £d 50 &
s
/}/‘/ /‘ 40 %
// -
s e 30
e
¥ ]
// / 20
.Q?/{ @
= 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 12-6 2 174.2
u 12-19 2A 212.8
* C16-1 3 167.2

Project Number: 11-1111-0083

Checked By: GL/GDS

Golder Associates

Date: 11-Jan-13




GRAIN SIZE DISTRIBUTION
Clayey Silt Fill FIGURE B2
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"
| | 1| | | | | |1 | | | a | | 100
g
90
)
N = 80
| I 17%

& 70
/ r1 <z(
| ™ T

60
s e
L =
50 @
Ralll
w P 40 B):
L oy

.t /”'// 30

// . .

o
-~ 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)
° 12-19 2A 212.8
u 12-17 7 206.9

Project Number: 11-1111-0083
Checked By: GL/GDS Golder Associates Date: 11-Jan-13




Oct 75, FF-S-21

60
50 /
CH
i / /
< Cl
X
11}
[a)
z
|>__30 /7
3
l_
0
3 cL
o LEGEND
/ BH SAMPLE | SYMBOL
20
12-13 2A .
. 12-16 3 R
. 12-17 3 .
MH or 12-17 7
10 / .
/ 12-18 4 o
T T CL - ML /
- rd Mi Ol
ML 7/ ML oL
0
0 10 20 30 40 50 60 70 90 100
LIQUID LIMIT %
Ministry of Transportation PLASTICITY CHART Figure No. B3
. . Project No. 11-1111-0083
Clayey Silt Fill :
Ontario

Checked By: GL/GDS




GRAIN SIZE DISTRIBUTION
Clayey Silt Till

FIGURE B4

U.S.S Sieve size, meshes/inch
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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)
® 12-1 3 152.5
u 12-2 8 156.4
* 12-1 8 147.9

Project Number: 11-1111-0083

Checked By: GL/GDS

Golder Associates

Date: 11-Jan-13




GRAIN SIZE DISTRIBUTION
Clayey Silt Till

FIGURE B5

U.S.S Sieve size, meshes/inch

Size of openings, inches

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)

L 12-10 2 185.7

u 12-8 3 178.5

* 12-9 3 183.5

A 12-8 7 175.4

4 12-9 7 180.4

o 12-10 9 178.9

Project Number: 11-1111-0083

Checked By: GL/GDS

Golder Associates

Date: 11-Jan-13




GRAIN SIZE DISTRIBUTION
Clayey Silt Till

FIGURE B6

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% %A 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)
° 12-12 4 188.1
= 12-11 4 181.7
* 12-12 9 182.8

Project Number: 11-1111-0083

Checked By: GL/GDS

Golder Associates

Date: 11-Jan-13




GRAIN SIZE DISTRIBUTION
Clayey Silt Till

FIGURE B7

U.S.S Sieve size, meshes/inch

Size of openings, inches

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)
L 12-15 4 193.7
u 12-14 4 192.5
* 12-15 6 192.0
A 12-14 8 188.7

Project Number: 11-1111-0083

Checked By: GL/GDS

Golder Associates

Date: 11-Jan-13




GRAIN SIZE DISTRIBUTION
Clayey Silt Till

FIGURE B8

U.S.S Sieve size, meshes/inch

Size of openings, inches

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)
L 12-16 5 199.0
u 12-17 8 205.4
. 12-16 9 194 .4
A 12-18 9B 2091

Project Number: 11-1111-0083

Checked By: GL/GDS

Golder Associates

Date: 08-Feb-13
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GRAIN SIZE DISTRIBUTION
Silt to Sand and Silt

FIGURE B14

U.S.S Sieve size, meshes/inch

Size of openings, inches

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)
L 12-18 6 213.2
u 12-11 6 180.2
* 12-20 7 213.5
A 12-11 9 176.4

Project Number: 11-1111-0083

Checked By: GL/GDS Golder Associates

Date: 11-Jan-13
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UNCONFINED COMPRESSION TEST (UC)

ASTM D 7012-07

FIGURE B16
(Sheet 1 of 2)

SAMPLE IDENTIFICATION

PROJECT NUMBER 11-1111-0083 SAMPLE NUMBER 3
BOREHOLE NUMBER 12-4 SAMPLE DEPTH, m 4.00-4.12
TEST CONDITIONS
MACHINE SPEED, mm/min - TYPE OF SPECIMEN Rock Core
DURATION OF TEST,min >2 <15 L/D 2.34
SPECIMEN INFORMATION
SAMPLE HEIGHT, cm 11.00 WATER CONTENT, (specimen) % 2.05
SAMPLE DIAMETER, cm 4.71 UNIT WEIGHT, kN/m® 25.61
SAMPLE AREA, cm? 17.42 DRY UNIT WT., kN/m® 2509
SAMPLE VOLUME, cm® 191.69 SPECIFIC GRAVITY -
WET WEIGHT, g 500.71 VOID RATIO -

DRY WEIGHT, g 490.65
VISUAL INSPECTION FAILURE SKETCH
TEST RESULTS
STRAIN AT FAILURE, % - COMPRESSIVE STRESS, MPa 33.2
REMARKS: DATE: 12/6/2012

Checked By: GL/GDS

Golder Associates



FORM PRODUCED JUNE 1986

Form GA-D-4(imperial)

UNCONFINED COMPRESSION TEST

ASTM D7012-07

FIGURE B16
(Sheet 2 of 2)

Date

Project N°: 11-1111-0083
Borehole N°: 12-4
Sample N°: 3
Depth: 4.00-4.12m
Lab N°: 12-6434

BEFORE COMPRESSION

e

FETPELOT O L L L
: 2’1 zlz 213 2i4
WISCONSIN

5
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Borehole N°: 12-4.
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AFTER COMPRESSION

12/10/2012
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11-1111-0083 Golder Associates

Orawn _ Frank
chkd. GL/GDS



lgutta
Typewritten Text

lgutta
Typewritten Text

lgutta
Typewritten Text
GL/GDS

lgutta
Typewritten Text

lgutta
Typewritten Text


UNCONFINED COMPRESSION TEST (UC)

ASTM D 7012-07

FIGURE B17
(Sheet 1 of 2)

SAMPLE IDENTIFICATION

PROJECT NUMBER 11-1111-0083 SAMPLE NUMBER 2
BOREHOLE NUMBER 12-5 SAMPLE DEPTH, m 2.52-2.62
TEST CONDITIONS
MACHINE SPEED, mm/min - TYPE OF SPECIMEN Rock Core
DURATION OF TEST,min >2 <15 L/D 1.98
SPECIMEN INFORMATION
SAMPLE HEIGHT, cm 9.33 WATER CONTENT, (specimen) % 2.23
SAMPLE DIAMETER, cm 4.71 UNIT WEIGHT, kN/m® 25.14
SAMPLE AREA, cm? 17.44 DRY UNIT WT., kN/m® 2459
SAMPLE VOLUME, cm® 162.70 SPECIFIC GRAVITY -
WET WEIGHT, g 417.25 VOID RATIO -

DRY WEIGHT, g 408.15
VISUAL INSPECTION FAILURE SKETCH
TEST RESULTS
STRAIN AT FAILURE, % - COMPRESSIVE STRESS, MPa 20.4
REMARKS: DATE: 12/6/2012

Checked By: GL/GDS

Golder Associates



FORM PRODUCED JUNE 1986

Form GA-D-4(imperial)

UNCONFINED COMPRESSION TEST FIGURE B17
ASTM D7012-07 (Sheet 2 of 2)
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UNCONFINED COMPRESSION TEST (UC)

ASTM D 7012-07

FIGURE B18
(Sheet 1 of 2)

SAMPLE IDENTIFICATION

PROJECT NUMBER 11-1111-0083 SAMPLE NUMBER 3
BOREHOLE NUMBER 12-15 SAMPLE DEPTH, m 8.85-8.98
TEST CONDITIONS
MACHINE SPEED, mm/min - TYPE OF SPECIMEN Rock Core
DURATION OF TEST,min >2 <15 L/D 2.21
SPECIMEN INFORMATION
SAMPLE HEIGHT, cm 10.45 WATER CONTENT, (specimen) % 2.10
SAMPLE DIAMETER, cm 4.73 UNIT WEIGHT, kN/m® 25.42
SAMPLE AREA, cm? 17.60 DRY UNIT WT., kN/m® 24.90
SAMPLE VOLUME, cm® 183.93 SPECIFIC GRAVITY -
WET WEIGHT, g 477.01 VOID RATIO -

DRY WEIGHT, g 467.20
VISUAL INSPECTION FAILURE SKETCH
TEST RESULTS
STRAIN AT FAILURE, % - COMPRESSIVE STRESS, MPa 215
REMARKS: DATE: 12/6/2012

Checked By: GL/GDS

Golder Associates



FORM PRODUCED JUNE 1986

Form GA-D-4(imperial)

UNCONFINED COMPRESSION TEST

ASTM D7012-07

FIGURE B18
(Sheet 2 of 2)

Date
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UNCONFINED COMPRESSION TEST (UC)

ASTM D 7012-07

FIGURE B19
(Sheet 1 of 2)

SAMPLE IDENTIFICATION

PROJECT NUMBER 11-1111-0083 SAMPLE NUMBER 3
BOREHOLE NUMBER 12-19 SAMPLE DEPTH, m 8.79-8.98
TEST CONDITIONS
MACHINE SPEED, mm/min - TYPE OF SPECIMEN Rock Core
DURATION OF TEST,min >2 <15 L/D 2.31
SPECIMEN INFORMATION
SAMPLE HEIGHT, cm 10.99 WATER CONTENT, (specimen) % 0.30
SAMPLE DIAMETER, cm 4.75 UNIT WEIGHT, kN/m® 25.93
SAMPLE AREA, cm? 17.74 DRY UNIT WT., kN/m® 2586
SAMPLE VOLUME, cm® 194.91 SPECIFIC GRAVITY -
WET WEIGHT, g 515.63 VOID RATIO -

DRY WEIGHT, g 514.09
VISUAL INSPECTION FAILURE SKETCH
/
‘ >
TEST RESULTS
STRAIN AT FAILURE, % - COMPRESSIVE STRESS, MPa 1455
REMARKS: DATE: 12/6/2012

Checked By: GL/GDS

Golder Associates



FORM PRODUCED JUNE 1986

Form GA.-D-4(imperial)

UNCONFINED COMPRESSION TEST FIGURE B19

ASTM D7012-07

(Sheet 2 of 2)
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FOUNDATION INVESTIGATION REPORT - MEDIAN SEWER

APPENDIX C

Borehole Records from Previous Investigation

June 20, 2013
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FOUNDATION INVESTIGATION REPORT - MEDIAN SEWER

APPENDIX C1

Borehole Records from Associated Highway 410 Widening
Bridge Sites

June 20, 2013
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GTA-MTO 001 1111110083.GPJ GAL-MISS.GDT 8/3/12

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No MB-1

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4832250.3 ;E 292926.1 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 16, 2011 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT 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 |2l e |2 |22] E ———— DISTRIBUTION
DEPTH é S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
165.7 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
5.0 TOPSOIL
Clayey silt with sand, trace to 1 SS 19 o
some gravel, containing pockets of
silty sand (FILL)
Stiff to hard 165
Brown to grey 2 ss 13
Moist
3| ss | 33 164 d 1 I
4 SS 19
163
162.7
3.0 SILTY CLAY, some gravel, trace
162.3 Ssgme sand (TILL) 5 | SS [61/.28 o | 14 9 59 18
ar
3.4 Brown to grey
Moist 162
SHALE (BEDROCK) 6 | SS [98/.23 °
161.5 Weathered
4.2 Grey
END OF BOREHOLE
NOTE:
1. Borehole dry on completion of
drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



GTA-MTO 001 1111110083.GPJ GAL-MISS.GDT 8/3/12

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No MB-2

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4832266.9 ;E 292911.9 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE January 4 and 5, 2012 CHECKED BY LCC
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION
b g z - pLAsTIC WATURAL  Liup| | & REMARKS
= 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 = | DISTRIBUTION
DEPTH § ) “ > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
== z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
159.1]  GROUND SURFAGE “ 20 40 €0 80 100 0 20 30 kNm® |GR SA Sl CL
0.0 ASPHALT
0.2 Sand, trace to some silt, trace
gravel (FILL)
Compact
Brown
Moist 158
157.0 Y | 157
Gravel, some sand (FILL) -
156.7 Compact
24 \ Brown 1| ss [es5/0.28 e
1982 wet hered SHALE
29 eathere
SHALE (BEDROCK) 1| re | R5S 156 RQD = 49%
REC 155 B
2| RC 1 100% RQD = 24%
154
Bedrock cored from 2.9 mto 7.3 m
Refer to Record of Drillhole MB-2 REC
for bedrock coring details 3 RC 100% RQD = 56%
153
4 RC 1%%3 RQD =71%
° 152
151.8
7.3 END OF BOREHOLE
NOTES;
1. The top of 2.4 m of soil was
removed prior to drilling the
borehole using a vacuum truck,
because the borehole was located
in close proximity to existing
underground services. The soil
description in the upper 2.4 m is
based on visual classification
during field operations.
2. Water level in open borehole at
a depth of 2.1 m (Elev. 157.0 m)
upon completion of overburden
drilling.
0y
+ 3’ 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



PROJECT: 11-1111-0083 RECORD OF DRILLHOLE: MB'2 SHEET 1 OF 1

LOCATION: N 4832266.9 ;E 292911.9 DRILLING DATE: January 4 and 5, 2012 DATUM: Geodetic
DRILL RIG: CME 55 Trackmount

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 8/3/12

INCLINATION: -90° AZIMUTH: - . -
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a |Z| IN_ - Joint BD- Bedding PL - Planar PO- Polished MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved K - Slickensided BR - Broken Rock
w 8 o 9 | SH - Shear CO- Contact UN- Undulating SM- Smooth NOTE: For additional
g @ & — S O] VN -Vein OR- Orthogonal ST - Stepped RO- Rough abbreviations refer to list of
h 4 DESCRIPTION % ELEV. | 2 Ole| €y - Conjugate CL - Cleavage IR - Irregular VR- Very Rough ~ abbreviations & symbols. NOTES
E E g 8 DEPTH % RECOVERY FRACT, DISCONTINUITY DATA HYDRAULIC |Diametral
ons < s (m) 4 < o oo R.g.D. INDEX DIPwrl 'ONDUCTIVITYPoint LoadgrMmC|
w O s 17} o PER | g Angle | CORE K, cm/sec Index [.q
(=) = 5 | CORE % | CORE % TYPE AND SURFACE MP:
g g 2 |amen | soos | ses | o | Lose| 5| esemeno ™ [l p g | M e
3398 | 8398 8898 | 022 | 082K | 0838 SR |avo
| GROUND SURFACE 156.47
L 3 SHALE BEDROCK (GEORGIAN BAY 2.90 —
- FORMATION), containing fossiliferous UC=17.7 MPa E
- LIMESTONE interbeds ! < (Axial) 5
i Slightly weathered to fresh ]
B Grey M ] ]
B Laminated ]
- Medium strong ]
—— —
L 2 .
B ol2 o o [ — (Axal) ]
A —
B ol8 ]
- I = .
- I .
B 3 ]
L ¢ (Axial) —
B UC=16.2 MPa ]
B 4 . Axial T
. (il .
B 151.75 i
- END OF DRILLHOLE 7.32 ]
— 8 —
— 9 —
— 10 —
— 11 —
— 12 —
DEPTH SCALE LOGGED: MS
1:50 CHECKED: NK




éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 1111110083.GPJ GAL-MISS.GDT 8/3/12

PROJECT  11-1111-0083 RECORD OF BOREHOLE No MB-3 SHEET 1 oOF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4832274.4 ;E 292898.2 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE January 4, 2012 CHECKED BY LCC
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION
) NATURAL - REMARKS
el 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 Clm| & | 2]28| @ |SHEARSTRENGTHkPa
DESCRIPTION =l = & < zZz = 0 DISTRIBUTION
DEPTH é ) - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
i Z |€°| L |® QUCKTRIAXIAL X REMOULDED WATER CONTENT (%)
159.1]  GROUND SURFAGE u 20 40 60 80 100 10 20 30 kNm® [GR SA sI cL
0.0 ASPHALT 159
0.2 Silty sand, some gravel, trace clay 1| 8S | 38 o 17 62 20 1
(FILL)
Dense to compact
quwn
Moist 2 ss 17 158
157.7 z
1.5 Gravelly sand, some silt, trace clay =
(FILL)
Loose 3| 8s| 8 o 28 55 13 4
Grey 157
156.9 Wer
55 Weathered SHALE 4[5S pOi0]
: SHALE (BEDROCK)
1| re | REC RQD = 44%
156
REC -
2| RC 1400% 155 RQD = 48%
Bedrock cored from 2.5 mto 7.0 m
Refer to Record of Drillhole MB-3 154
for bedrock coring details
REC -
3| RC 1100% RQD = 43%
153
REC -
4| RC 400% RQD = 48%
152.1
7.0 END OF BOREHOLE

NOTES:

1. Water level in open borehole at
a depth of 1.5 m (Elev. 157.6 m)
upon completion of overburden
drilling.

+ 3’ 3. Numbers refer to

0y
I o 3% STRAIN AT FAILURE
Sensitivity



PROJECT: 11-1111-0083

LOCATION: N 4832274.4 ;E 292898.2

RECORD OF DRILLHOLE: MB-3

DRILLING DATE: January 4, 2012
DRILL RIG: CME 55 Trackmount

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 8/3/12

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint PL - Planar MB - Mechanical Break
w o 0] 3| ’JDC FLT - Fault CU- Curved BR - Broken Rock
2 8 9 OJF;| SH - Shear UN- Undulating NOTE: For addtional
o m hl o I} 8 x| YN -Vein ST - Stepped abbreviations refer to list of
74 14 = z | CJ - Conjugate R - Irregular abbreviations & symbols. NOTES
T~ o DESCRIPTION 6 z
Ew | = 2 35 RECOVERY DISCONTINUITY DATA HYDRAULIC [Diametral
a=| 3 S 4 = o T somn BEwiL ONDUCTVITYPoit LoacRiic
= o o , cm/sec Index -Q
° | & 5 E] b b | MEARE | Do n | M e
GROUND SURFACE
- SHALE BEDROCK (GEORGIAN BAY T b
B FORMATION), containing fossiliferous ]
B LIMESTONE interbeds, and highly ]
- weathered clay zones at depths of 3.4 m i
— (Elev. 155.7 m), 5.8 m (Elev. 153.3 m) —
B and 6.7 m (Elev. 152.4 m) ]
N Slightly weathered to fresh ]
B Grey — ] ]
B Laminated ]
- Medium strong ]
— 4 ]
B > ]
B o £ ]
B ald8 ]
B =z ]
z ] -
- ]
L 5 ) ]
- . (Axial) B
: L (Axial) :
_— 1] .
- END OF DRILLHOLE 1
I ]
E— ]
I ]
I ]
— ]
DEPTH SCALE LOGGED: MS
1:50 CHECKED: NK




GTA-MTO 001 1111110083.GPJ GAL-MISS.GDT 8/3/12

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No MB-4

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4832277.8 ;E 292903.0 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE January 5, 2012 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL - REMARKS
Wol X & PLASTIC leTure LlQup| &
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
oo | H 2 |25| © |SHEAR STRENGTH kPa
ELEV DESCRIPTION S| & | 2|22 E —0——i DISTRIBUTION
DEPTH § S i > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
159.2 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 ASPHALT 159
0.2 Silty sand, trace gravel (FILL) 1 SS 36 °
158.6 Dense
06 quwn
Moist 2 | ss 90/0.25 o
SHALE (BEDROCK)
Weathered 158
157.7 Grey \v4
15 SHALE (BEDROCK) rec | © ~
T RS |100% RQD = 0%
157
REC -
2| RC 1400% RQD = 23%
156
REC -
3 | RC 1100% 155 RQD = 41%
Bedrock Cored from 1.5 m to
76m
Refer to Record of Drillhole MB-4 154
for bedrock coring details
REC -
4 RC 88% RQD = 27%
153
REC -
5 RC 100% 152 RQD = 90%
151.6
7.6 END OF BOREHOLE
NOTES:
1. Water level in open borehole at
a depth of 1.5 m (Elev. 157.7 m)
upon completion of overburden
drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



PROJECT: 11-1111-0083 RECORD OF DRILLHOLE: MB'4 SHEET 1 OF 1

LOCATION: N 4832277.8 ;E 292903.0 DRILLING DATE: January 5, 2012 DATUM: Geodetic
DRILL RIG: CME 55 Trackmount

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 8/3/12

INCLINATION: -90° AZIMUTH: - . -
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a |Z| IN_ - Joint BD- Bedding PL - Planar PO- Polished MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved K - Slickensided BR - Broken Rock
w 8 o 9 | SH - Shear CO- Contact UN- Undulating SM- Smooth NOTE: For additional
g (%) g — S O] VN -Vein OR- Orthogonal ST - Stepped RO- Rough abbreviations refer to list of
@ E x DESCRIPTION % ELEV. | 2 ol x| CJ - Conjugate CL - Cleavage IR - Irregular VR- Very Rough ~ abbreviations & symbols. NOTES
E E g 8 DEPTH % RECOVERY FRACT, DISCONTINUITY DATA HYDRAULIC |Diametral
ons < s (m) 4 < o oo R.g.D. INDEX DIPwrl 'ONDUCTIVITYPoint LoadgrMmC|
w O s 17} o PER | g Angle | CORE K, cm/sec Index [.q
(=) = 5 | CORE % | CORE % TYPE AND SURFACE MP:
g ° G P P B e e B A N N o
3398 | 8398 8898 | 022 | 082K | 0838 v+ |avo
GROUND SURFACE 157.66 |
- SHALE BEDROCK (GEORGIAN BAY 1.52 ]
B FORMATION), containing fossiliferous 1 ]
R LIMESTONE interbeds ]
L, Slightly weathered to fresh | | || ]
L Grey -
- Laminated E
B Medium strong ]
- 2 L (Axial) .
L 3 —
—— —
B 3 ]
- b=d .
ol £
B Z|a ]
- aglo _
B Tz p
- T -
= 5 T u | p—
R < (Axial) ]
L 4 ]
- —
B . (Axial) 7]
. 5 —
B UC-15.6 MPa ]
[ 151.56 ]
- END OF BOREHOLE 7.62 ]
— 8 —
— 9 —
— 10 —
— 11 —
DEPTH SCALE LOGGED: MS
1:50 CHECKED: NK




éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 1111110083.GPJ GAL-MISS.GDT 8/3/12

CROJECT 1141110083 RECORD OF BOREHOLE NoMB-5  SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4832294.2 ;E 292887.4 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 13, 2011 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL REMARKS
Wol X & PLASTIC leTure LlQup| &
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION < SRR EY < | O UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
166.5 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 ASPHALT
Silty sand and gravel (FILL)
05 Compact 166
Brown
\ Moist
Clayey silt, trace to some sand, 1 SS 22 o
trace gravel (FILL)
165.1 Very stiff RS 165
1.5 \ Grey /_ v ) A 4
Moist . br A 2 ss - -
SILTY CLAY with gravel, trace to 4 Pl k
some sand (TILL) :"
Very stiff to hard 3
Grey 114 164
Moist to wet 175 3 | ss o | i 48 11 27 14
144 4
163.5 Y
3.1 SHALE (BEDROCK) *
Weathered
Grey 163
161.9 o5 162
4.6 END OF BOREHOLE i
NOTE:

1. Water level in piezometer at a
depth of 1.6 m (Elev. 164.9 m) on
November 13, 2011.

+ 3’ 3. Numbers refer to

0y
I @] 3% STRAIN AT FAILURE
Sensitivity



GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

Golde

F Golder
7 Associates

Foundation Design

PROJECT 1141110083 RECORD OF BOREHOLE NoP1-1  SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4833897.9 ;E 291310.4 ORIGINATED BY _TwB
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 152 mm Solid Stem Augers COMPILED BY MAS
DATUM  Geodetic DATE August 27, 2012 CHECKED BY LCC
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION
i & pLasTic NATURAL ) oyp = REMARKS
HEaol § MOISTURE [
5 o |22 3 20 40 60 80 100 |UMT  content LMT| S O &
Slx u 2| 2 L L L L L We w w | 3Z | crANSIZE
2|8 | 2 |25| © [SHEARSTRENGTHKPa s
ELEV DESCRIPTION |12l e 2|28 E ————i DISTRIBUTION
DEPTH é S i > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
1795 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
8? TOPSOIL _~:;
: CLAYEY SILT, with sand, trace to q 4 1 SS 22 o
some gravel, containing rootlets to ’ é’i 179
0.6 m, containing cobbles and 1
boulders below 3.0 m (TILL) Prix
Very stiff to hard M3l 2 | ss | 30
Brown becoming grey below a % :,_‘
depth of 3.0 m "»s'
Moist g 178
E*t 3 SS 26 o H 11 24 42 23
A
‘<913
AW
Tl
9144 4 SS 33 177
8%
L7
ol
i 5 SS 44 [«
7] 176
4
74
¢ z 6 SS 106
,F, 175
iy
Ly 7 SS 31 o HH 18 22 41 19
17
4
b 174
A
1.
1734 \v4
6.1 SHALE (BEDROCK) 8 1 SS B001g
Weathered
Grey 173
172.5
7.0 END OF BOREHOLE
AUGER REFUSAL
NOTE:
1. Water level in open borehole at
a depth of 6.1 m (Elev. 173.4 m)
on completion of drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

PROJECT 1141110083 RECORD OF BOREHOLE NoP1-2  SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4833931.4 ;E 291281.0 ORIGINATED BY _TwB
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 152 mm Solid Stem Augers COMPILED BY MAS
DATUM  Geodetic DATE August 27, 2012 CHECKED BY LCC
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
i z & pLasTic NATURAL ) oyp = REMARKS
E2 6 MOISTURE - I
5 o |22 3 20 40 60 80 100 |UMT  content LMT| S O &
Slx u 2| 2 L L L L L We w w | 3Z | crANSIZE
2|8 | 2 |25| © [SHEARSTRENGTHKPa s
ELEV DESCRIPTION |12l e 2|28 E ————i DISTRIBUTION
DEPTH S|3| F| 5 [38| £ |o UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
179.8 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
8? TOPSOIL :‘;
: CLAYEY SILT with sand, trace Maq] 1 | ss | 16
gravel, containing rootlets to ’_’éli
0.6 m, containing cobbles and 1
boulders below 3.2 m (TILL) w:’; 179
Very stiff to hard Yilg
Brown, becoming grey below a >;:_‘ 2|88 | % o H 4 21 47 28
depth of 3.7 m "»s :
Moist ?:ﬁ =
&a; 3| ss | 23 178
1
)
br 1]
il
;'? 4 SS 27 (o}
gl 177
ol
1y
34 5 | ss | e0
4ig
¥ 176
74
(i 6 | SS o H 4 37 43 16
;’.
48 7 | SS o
Augers griniding heavily between il 175
47mand6.1m i
17
4
L
’( 174
173.7
6.1 SHALE (BEDROCK) 8 1 SS
Weathered
Grey
173
172.6
7.2 END OF BOREHOLE
AUGER REFUSAL
NOTES:

1. Water level in open borehole at
a depth of 6.8 m (Elev. 173.0 m)
on completion of drilling.

2. Water level measured in
piezometer as follows:

Date Depth Elev.
Aug.27/12 6.8m 173.0m
Sep.24/12 15m 1783 m

+ 3’ 3. Numbers refer to

0y
I o 3% STRAIN AT FAILURE
Sensitivity



GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

Golde

F Golder
7 Associates

Foundation Design

Sensitivity

PROJECT 1141110083 RECORD OF BOREHOLE No P1-3  SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4833960.1 ;E 291245.5 ORIGINATED BY _TwB
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 152 mm Solid Stem Augers COMPILED BY MAS
DATUM  Geodetic DATE August 23, 2012 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT NATURAL REMARKS
W 3 & PLASTIC \ CeTuge  LlQUID| £
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION < SRR EY < | O UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
180.2 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 CLAYEY SILT, some sand 180
Very stiff 1] 8s | 17 ol
Brown
179.5 Moist y
0.7 CLAYEY SILT with sand, trace to A P
some gravel, containing cobbles by ,‘ 2 ss 28
and boulders below 3.0 m (TILL) 4 b 179
Very stiff to hard 114
Brown becoming grey below a 7
depthof 3.7 m 412
Moist 4; 3 SS 25 o H— 7 24 45 24
b
A 178
<p
T 4 | ss | 42
<F
14 5 | S [80i0.20 177
M
a7
’.
e
Tl 6 | ss | 49 176
14
7 SS 53 H 40 25 27 8
X 175
.
4
48 Z
174.1 4
6.1 ggll-l\_ISE (BEDROCK / RESIDUAL 8 ss 187/0.20 174
Highly weathered
Grey
173.0
7.2 SHALE (BEDROCK) 173
Weathered
Grey
172.3 9 SS_160/0.05
7.9 END OF BOREHOLE
AUGER REFUSAL
NOTE:
1. Water level in open borehole at
a depth of 5.9 m (Elev. 174.3 m)
on completion of drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE



GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

Golde

F Golder
7 Associates

Foundation Design

PROJECT 1141110083 RECORD OF BOREHOLE No C4-1  SHEET 1 OF 1 METRIC
G.W.P._ 2144-07-00 LOCATION N 4834903.6 ;E 290226.0 ORIGINATED BY _TwB
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 152 mm Solid Stem Augers COMPILED BY MS/NK
DATUM  Geodetic DATE August 22, 2012 CHECKED BY LCC
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
| NATURAL [ REMARKS
W o 5 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 E|l2) | 2 (28] E —o——— DISTRIBUTION
DEPTH § S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
185.1 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Sand and gravel, some silt, trace 185
clay (FILL)
Loose
Brown
184.2 Moist
0.9 Clayey silt, with to some sand,
trace gravel, containing rootlets ! SS 7 184
(FILL)
Firm to stiff
Brown and grey with oxidation
stains 2 SS 5 o
Moist 183
3| 8S 8
182
4 SS 12 o} | 1 28 37 34
5| SS 6 181
180.4
47 CLAYEY SILT, trace to some 3
sand, trace gravel, containing 4 © Ss 18 P
cobbles and boulders (TILL) N 180
Very stiff to hard ¥94
Brown with oxidation stains, 1 b
becoming grey below 5.6 m 1944
Moist b q
% y 179
Wil 7| ss | 26
7
2% 178
o
iy
0l 8 | ss | 64 fo—H 18 79 12
P14 177
’.
'
, 176
758
9| SS 36
T
.
A
174.9 . 175
10.2 CLAYEY SILT, trace to some
sand, trace gravel
Hard
174.2 Grey 10 | SS [60/0.08 o 112 70 17
10.9 Moist
END OF BOREHOLE
NOTES:
1. Borehole dry on completion of
drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



Golde

F Golder
7 Associates

Foundation Design

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

CROJECT 1141110083 RECORD OF BOREHOLE NoC4-2  SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4834902.1 ;E 290206.4 ORIGINATED BY _Cs
DIST Central HWY 410 BOREHOLE TYPE _ D-50 Track-mount, 108 mm Solid Stem Augers COMPILED BY MAS/NK
DATUM  Geodetic August 28, 2012 CHECKED BY LCC
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% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV lm| & 2 |25| © |SHEAR STRENGTH kPa
DESCRIPTION lel e |2 (22| & ————— DISTRIBUTION
DEPTH S|3| F| 5 [38| £ |o UNCONFINED  + FIELD VANE Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
182.1 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 CLAYEY SILT with sand to some 182
sand, containing rootlets above 1 sSs 8
1.5 m depth
Firm to stiff
quwn
Moist 2 ss 12 181 ° |
3| SS 7 o
179.9 180
22 CLAYEY SILT, trace sand
Hard
Brown, becoming grey at 3.1 m 41 8s | 30
Moist
179
5 SS 39 o H 0 9 67 24
178.4
3.7 CLAYEY SILT to SILT, some L4 B
sand, trace gravel (TILL) B b
Hard/ very dense 115 6 | ss | 84 178
Grey 411
Moist to wet ’ /;
¥4
?5'5 7| ss | 78 H 2 11 74 13
ey 177
v
R
i,
o)
L7
175.8 44 8 SS [88/0.15 176
6.3 END OF BOREHOLE
NOTE:
1. Borehole dry on completion of
drilling.
0y
+3,x3; Numbersreferto 3% grpaiN AT FAILURE

Sensitivity



GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

Golde

F Golder
7 Associates

Foundation Design

Sensitivity

PROJECT 1141110083 RECORD OF BOREHOLE No C5-1  SHEET 1 OF 1 METRIC
G.W.P._ 2144-07-00 LOCATION N 4835353.1 ;E 289779.4 ORIGINATED BY _TwB
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 152 mm Solid Stem Augers COMPILED BY MS/NK
DATUM  Geodetic DATE August 22, 2012 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT & 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 Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION g ARNEREY: < | O UNCONFINED ~ + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
185.0 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Sand and gravel, some silt, trace
clay (FILL)
Loose
Brown
183'§ Moist
’ Clayey silt to silty clay, trace to 1 ss 7 184 re]
some sand, trace gravel,
containing rootlets (FILL)
Firm
Brown and grey with oxidation
staining 2| SS 8
Moist 183
9
3 SS 8 o | 0 16 45 39
182
4 SS 8
181
1807 5 SS 7 o
4.3 SAND and SILT, some gravel, 74 b
trace clay (TILL) SRAS
Dense 44
Brown with oxidation staining, q%4] 6 | SS | 30 180
becoming grey below 5.6 m BYE
Moist 14
IR
4 | Y
44
T
s?; 179
178.6 LAk
| | Silty SAND, trace clay ttld T sS4 °©
66] \ Dense ey
Grey %4
\wet BiE 178
SAND and SILT, some gravel, J. 2
trace clay (TILL) By
Dense to very dense 44
Moist AT
Job 8 | ss | 177
AL
4
. |
176.3 LAk
8.7 CLAYEY SILT with sand, trace
gravel (TILL) ."‘ 176
Hard § '65.
Gre; 4
Moigt § 5!; 9 SS 66 o 3 21 55 21
44
4 A
by 175
A
yilg
<p
174.0 ::‘ 10 | SS 134/0.2: o
11.0 END OF BOREHOLE i
NOTES:
1. Water level in open borehole at
a depth of 5.6 m (Elev. 179.4 m)
on completion of drilling.
0y
+3,x3; Numbersreferto 3% grpaiy AT FAILURE



éjé‘ ;Golde Foundation Design

F Golder
- N\&F Associates

PROJECT 1111110083 RECORD OF BOREHOLE No C5-2  SHEET 1 OF f METRIC

G.W.P.  2144-07-00 LOCATION N 4835357.7 ;E 289753.8 ORIGINATED BY _TwB

DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 152 mm Solid Stem Augers COMPILED BY MS/NK

DATUM  Geodetic DATE August 22, 2012 CHECKED BY LCC

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES REMARKS

RESISTANCE PLOT NATURAL
— PLASTIC plleiie  LIQUID

20 40 60 80 100 [|MT  content  LMT &
I | N | 1 We w w, GRAIN SIZE
SHEAR STRENGTH kPa —_——— DISTRIBUTION

UNIT
WEIGHT

ELEV

DEPTH DESCRIPTION O UNCONFINED ~ + FIELD VANE %)
® QUICK TRIAXIAL X REMOULDED| WATER CONTENT (%)

182.6]  GROUND SURFACE 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL

-2

"N" VALUES
GROUND WATER
CONDITIONS
ELEVATION SCALE

STRAT PLOT
NUMBER
TYPE

0.0 TOPSOIL ===

0.2 Clayey silt, some sand, trace 1 SS 17 Q
gravel, containing rootlets to 0.7 m
(FILL) 182
Firm to very stiff

Brown
Moist 2 S8 7

181.2

14 CLAYEY SILT, some sand, trace
gravel 181
Firm 3 SS 4 P
Brown and grey, containing
oxidation stains

180.2 Moist

Silty SAND, trace clay

4 | SS 7 180

o<

26 Very dense
Brown

Wet

CLAYEY SILT with sand to SAND
and SILT, some clay, trace to
some gravel (TILL)

Hard/Very dense

oo

5| ss | 72 o 7 36 43 14
179

LoV &

178.3 to3.0m

178.6 Grey, containing oxidation stains /—

43 Moist

Silty SAND, trace clay, trace
gravel

Very dense

Grey

Wet

SAND and SILT, trace to some
clay, trace to some gravel,
containing cobbles and boulders
(TILL)

Dense to very dense

Grey

Moist

178
il 7 | ss | 90 off 17 35 40 8

P2

PR

P2

1 177

B

23

176

=

-3
P2

175
b 9 | sS | 54 o|H 15 38 33 14

P2

P

PR S WP U0 .- 000 W05 WOE S WOE Y WO Y W Y Y A
13

173.9 174

8.7 CLAYEY SILT, trace to some sand
Hard
Grey
1731 Moist 10 | SS [50/0.08

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

9.5 END OF BOREHOLE
NOTES:
1. Water level in open borehole at

a depth of 3.9 m (Elev. 178.7 m)
on completion of drilling.

+ 3’ 3. Numbers refer to

0y
I @] 3% STRAIN AT FAILURE
Sensitivity



Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No P2-1

SHEET 1 OF 1

METRIC

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4835088.4 ;E 290143.5 ORIGINATED BY _TwB
DIST Central HWY 410 BOREHOLE TYPE _ D-50 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY MAS
DATUM  Geodetic August 8, 2012 CHECKED BY LCC
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION S
) < & PLASTIC tiQub| £ REMARK
— o 2 5 8 20 40 60 80 LIMIT LMt S @ &
2% wlzE| z v . . . We w | 55 [ cramsize
ELEV oo | H i O |SHEAR STRENGTH kPa
DESCRIPTION |2l e |2 |22] E —o——— DISTRIBUTION
DEPTH § S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
184.0|  GROUND SURFACE - 20 40 e & 10 30 kN/m® |GR SA Sl CL
0.0 TOPSOIL
0.2 CLAYEY SILT, some sand, 1 SS 8
containing rootlets to a depth of
1833 05m
07 Stiff 1
Brown YR 2| ss | 30 183
oist .3
SAND and SILT to Silty SAND, ;|
trace to some clay, trace to some 4
gravel, containing rootlets to -
0.5 m, containing cobbles and A4 3] 8s | 38
boulders below 2.3 m (TILL) K 182
Dense to very dense M
Brown
Moist : 4| ss | 54 9 8 32 47 13
.
§ 181
- [
TR] 5 SS 50 o
ALY
Y. ;‘
ALY
] 6 | SS 108/0.2 180
y \v4
Becoming grey and wet below a ISt N
depth of approximately 4.3 m 4
L
7 SS 43 o 19 43 27 11
4 179
<.,
'3
I
4
By 178
r:
TR 8| ss | 38
au!
A
o 177
.l R
Ju
L&
At
39 9 SS 89 176 o 2 57 33 8
i
44
o
4
g 175
1744 10| SS 79
| | SANDand GRAVEL trace sit,
9.8 trace clay, containing shale
fragments
Very dense
Grey
Wet
END OF BOREHOLE
NOTE:
1. Water level in open borehole at
a depth of 4.3 m (Elev. 179.7 m)
on completion of drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



éjé‘ ;Golde Foundation Design

F Golder
7 Associates

CROJECT 1111110088 RECORD OF BOREHOLE NoP2-2  SHEET 1 OF 1 METRIC

G.W.P._ 2144-07-00 LOCATION N 4835120.9 ;E 290119.1 ORIGINATED BY _TwB
DIST Central HWY 410 BOREHOLE TYPE _ D-50 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY MAS
DATUM  Geodetic DATE August 13, 2012 CHECKED BY LCC

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES REMARKS

RESISTANCE PLOT NATURAL
— PLASTIC plleiie  LIQUID

20 40 60 80 100 [|MT  content  LMT &
I | N | 1 We w w, GRAIN SIZE
SHEAR STRENGTH kPa —_——— DISTRIBUTION

UNIT
WEIGHT

ELEV

DEPTH DESCRIPTION O UNCONFINED ~ + FIELD VANE %)
® QUICK TRIAXIAL X REMOULDED| WATER CONTENT (%)

20 40 60 80 100 10 20 30 kN/m* |GR SA SI CL

-2

"N" VALUES
GROUND WATER
CONDITIONS
ELEVATION SCALE

STRAT PLOT
NUMBER
TYPE

184.6 GROUND SURFACE

0.0 TOPSOIL E==

0.2 CLAYEY SILT, some sand,
containing organic matter and
rootlets

Stiff

183.5 Brown

Moist
183.1 Silty SAND, trace clay, containing

15 clayey silt seams

Compact

Brown

Moist

SAND and SILT, trace to some
clay, trace to some gravel,
containing wet silty sand layers,
containing cobbles and boulders
below 5.5 m (TILL)

Compact to very dense

Brown becoming grey below a
depthof 3.1 m

Moist

183

182 oH 3 22 53 12

181

180

179

H 15 35 42 8

178

177

176

D d id id B B B B B ned mid D oD D A A A oA g b 5 D ol

175.4

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

9.2 END OF BOREHOLE
NOTES:

1. Water level in open borehole at
a depth of 5.6 m (Elev. 179 m) on
completion of drilling.

2. Water level measured in
piezometer as follows:

Date Depth Elev.
Aug.27/12 26m 1820m
Sep.24/12 24m 1822m

+ 3’ 3. Numbers refer to

0y
I @] 3% STRAIN AT FAILURE
Sensitivity



GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No P2-3

SHEET 1 OF 1

METRIC

Sensitivity

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4835149.4 ;E 290089.6 ORIGINATED BY _TwB
DIST Central HWY 410 BOREHOLE TYPE _ D-50 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY MAS
DATUM  Geodetic DATE August 9, 2012 CHECKED BY LCC
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION
wel = —— pLAsTIC WATURAL  Liup| | & REMARKS
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 i O |SHEAR STRENGTH kPa
DESCRIPTION |2l e |2 |22] E —o——— DISTRIBUTION
DEPTH § S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
184.0 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL E==
0.2 CLAYEY SILT, some sand, 1 SS 10
containing rootlets to 0.5 m
Stiff to very stiff
quwn
Moist 2 ss 19 183 o)
182.7
1.3 SAND and SILT, trace to some T b
gravel, trace to some clay (TILL) SHAR
Dense to very dense 1 i 5 ss 32
Brown 44 182
Moist BYE
4
RYNE
'11‘ 4 sSs 54 ol H 10 31 47 12
RYAR
£y 181
4]
| 1806 . 5 | ss | 35 o
SILT, trace clay, trace sand
| 180.3] Dense
37|\ Grey // 4l 180
\Wet Bes
SAND and SILT, trace to some T 6] ss 28 z
gravel, trace to some clay, a9
containing cobbles and boulders %
(TILL) B
Compact to very dense y 7| SS | 43 179 oH 3 37 49 11
Grey BN
Moist ¥
4L
]
.
N 178
Il 8 | ss | 63
i
g
S 177
T
4 b
T
4 9 SS 160/0.08 ol 4 39 49 8
¢ 176
kL
T
<,
1T
By 175
L2
<
A4 10| ss | 93
| 42| b
9.8 END OF BOREHOLE
NOTE:
1. Water level in open borehole at
a depth of 4.2 m (Elev. 179.8 m)
on completion of drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE



éjé‘ ;Golde Foundation Design

F Golder
- N\&F Associates

PROJECT 1111110083 RECORD OF BOREHOLE NoP3-1  SHEET 1 OF 1 METRIC

G.W.P.  2144-07-00 LOCATION N 4835894.7 ;E 289367.8 ORIGINATED BY _TwB

DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 152 mm Solid Stem Augers COMPILED BY MAS

DATUM  Geodetic DATE August 20, 2012 CHECKED BY LCC

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES REMARKS

RESISTANCE PLOT NATURAL
& Emgm Jpaliciyas LI(L)I:\J/IIIIEI)' e
20 40 60 80 100 CONTENT

I | N | 1 GRAIN SIZE
SHEAR STRENGTH kPa W."_‘?.'_V.VL DISTRIBUTION

UNIT
WEIGHT

ELEV

DEPTH DESCRIPTION O UNCONFINED ~ + FIELD VANE %)
® QUICK TRIAXIAL X REMOULDED| WATER CONTENT (%)

186.3]  GROUND SURFACE 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL

-2

STRAT PLOT
NUMBER
TYPE
"N" VALUES
GROUND WATER
CONDITIONS
ELEVATION SCALE

0.0 TOPSOIL E=Z

-
[e]
[

0.2 Clayey silt, some sand, trace 1 SS 64
gravel, containing organic matter
and rootlets (FILL)

Stiff to hard

Brown to grey
185.1 Moist 2| Ss 12

Silty sand, some gravel, trace clay 185
1.4 (FILL)

t
gcr)g;pac 3| ss 7 ¢— 7 27 40 26

184.1 Moist

22 Clayey silt with sand, trace gravel, L B 184

containing organic matter and 4

rootlets (FILL) b

Firm

Brown to grey

Moist

CLAYEY SILT with sand, trace to ¥

some gravel, containing cobbles ¥

and boulders below 5.3 m (TILL) %

Very stiff to hard ¢

Brown becoming grey below a %4
I

4

¥

5| ss | 49 183

6 | SS 87 o 7 26 41 26

depth of 3.9
o o om 182

Moist

9 181

180

s 179

9 | SS 60/0.10

e 178

177.8

K

8.5 SAND and SILT, trace gravel, Y
trace to some clay (TILL) RN
Very dense A4
Grey 4

4

Moist ByE
176.8 o

10 | SS 132/0.2 177 ] 4 40 45 11

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

9.5 END OF BOREHOLE
NOTE:
1. Water level in open borehole at

a depth of 8.6 m (Elev. 177.7 m)
on completion of drilling.

+ 3’ 3. Numbers refer to

0y
I @] 3% STRAIN AT FAILURE
Sensitivity



GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

Golde

F Golder
7 Associates

Foundation Design

PROJECT 1141110083 RECORD OF BOREHOLE NoP3-2  SHEET 1 OF 1 METRIC
G.W.P._ 2144-07-00 LOCATION N 4835948.0 ;E 289320.8 ORIGINATED BY _TwB
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 152 mm Solid Stem Augers COMPILED BY MAS
DATUM  Geodetic DATE August 21, 2012 CHECKED BY LCC
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
i 2 — pLasTic NATURAL | jquip £ 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 Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION g ARNEREY: < | O UNCONFINED ~ + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
1875 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 TOPSOIL E==
0.2 Clayey silt, some sand, trace 1 SS
gravel, containing organics and 187
rootlets (FILL)
Firm
Brown and grey 2 ss o H— 3 19 46 32
Moist
186.1
1.4 CLAYEY SILT with sand, trace to 186
some gravel, containing cobbles
and boulders below 5.2 m (TILL) 3 SS
Very stiff to hard %
Brown becoming grey below a _/;
depth of 4.5m g 414
Moist TH 4 | ss 185
144 4
ZHPr
9y
g
A
4] 5 | SS o 4 29 44 23
&»‘ 184
A
B
4
1] 6 | ss
A
o 183
¥l
?;_ 7| SS o
182
T#I 8 | ss o
) 181
%
180.5 ¢
7.0 SAND and SILT, some gravel, i b
trace clay (TILL) SEAR
Very dense A4 180
Grey {44
Moist 19 | Ss o 20 45 29 6
{0t
-t;‘ o
179.0 <UL 179
85 SHALE (BEDROCK)
Weathered
Grey
178.0 10 | SS 126/0.2 e
9.5 END OF BOREHOLE e
NOTE:
1. Water level in piezometer at a
depth of 1.8 m (Elev. 185.7 m) on
August 21, 2012.
2. Water level measured in
piezometer as follows:
Date Depth Elev.
Aug.27/12 11m 1864 m
Sep.24/12 1.0m 186.5m
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



Golde

F Golder
7 Associates

Foundation Design

PROJECT _ 11-1111-0083

G.W.P.  2144-07-00

DIST Central HWY _410
DATUM _Geodetic

RECORD OF BOREHOLE No P3-3

LOCATION

N 4835999.4 ;E 289275.7

SHEET 1 OF 1

BOREHOLE TYPE _ CME-55 Track-mount, 152 mm Solid Stem Augers

August 21, 2012

METRIC

ORIGINATED BY _TwB
COMPILED BY MAS
CHECKED BY Lcc

SOIL PROFILE

SAMPLES

ELEV

DEPTH DESCRIPTION

187.5 GROUND SURFACE

STRAT PLOT

NUMBER
TYPE
"N" VALUES

GROUND WATER
CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION

RESISTANCE PLOT NATURAL
- PLASTIC OIS

20 40 60 80 100 LIMIT CONTENT

SHEAR STRENGTH kPa

+ FIELD VANE

X REMOULDED|
80 100 10 20

O UNCONFINED
® QUICK TRIAXIAL

20 40 60

Wp w

LIQUID

00—

WATER CONTENT (%)
30 kN/m*> |GR SA SI CL

REMARKS
&
GRAIN SIZE
DISTRIBUTION
(%)

LIMIT
WL

UNIT
WEIGHT

-2

0.0 TOPSOIL

03 Clayey silt, some sand, trace
: gravel (FILL)

Stiff

Brown

Moist

186.0 organic matter and rootlets (FILL)

185.7 Brown

\ Loose to compact

1.8 Moist

Silty SAND, trace clay, containing

gravel, containing rootlets
Firm

Dark brown

Moist

CLAYEY SILT, some sand, trace

Firm to hard

Brown becoming grey below a
depth of 3.7 m

Moist

182.0

CLAYEY SILT with sand, trace to

some gravel, containing cobbles
and boulders below 3.8 m (TILL)

7 SS 160/0.1

55 SAND and SILT, trace to some
clay, trace gravel, containing
cobbles and boulders (TILL)
Very dense

Grey

Moist

180.2

8 | SS 103/0.2

-
[ee]
J

186

185

184

183

182

181

7 21 46 26

1 37 48 14

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

7.3 END OF BOREHOLE
AUGER REFUSAL

NOTE:

1. Open borehole dry upon
completion of drilling.

+3,%

Numbers refer to
Sensitivity

0,
@] 3% STRAIN AT FAILURE



GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

Golde

F Golder
7 Associates

Foundation Design

PROJECT 1111110083 RECORD OF BOREHOLE NoP4-1  SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4836957.9 ;E 288322.7 ORIGINATED BY _Cs
DIST Central HWY 410 BOREHOLE TYPE _ D-50 Track-mount, 152 mm Solid Stem Augers COMPILED BY MAS
DATUM  Geodetic DATE August 28, 2012 CHECKED BY LCC
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 E|l2) | 2 (28] E —o——— DISTRIBUTION
DEPTH <|3| £ | >|38| £ |o UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
192.3 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 SILTY CLAY, some sand, trace
gravel, containing rootlets 1 192 o |F——+f
191.8 Stiff
0.5 Brown
Moist 2
SHALE (BEDROCK)
Weathered 191
190.8 Grey N 9
1.5 END OF BOREHOLE v
NOTES:
1. Water level in open borehole at
a depth of 1.2 m (Elev. 191.1 m)
on completion of drilling.
2. Water level measured in
piezometer as follows:
Date Depth Elev.
Aug.28/12 11m 191.2m
Sep.24/12 15m 190.8m
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

Golde

F Golder
7 Associates

Foundation Design

Sensitivity

PROUECT 1141110083 RECORD OF BOREHOLE NoP4-2  SHEET 1 OF 1 METRIC
G.W.P._ 2144-07-00 LOCATION N 4836919.7 ;E 288337.0 ORIGINATED BY _Cs
DIST Central HWY 410 BOREHOLE TYPE _ D-50 Track-mount, 152 mm Solid Stem Augers COMPILED BY MAS
DATUM  Geodetic DATE August 28 and 30, 2012 CHECKED BY LCC
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
| NATURAL [ REMARKS
) 6 PLASTIC ySetore  blQubf | &
e o |28 @ 20 40 60 8 100 ["MT  content UMT| 5 O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV o ] i 3 235 O |SHEAR STRENGTH kPa
DESCRIPTION =l = & < zZz = | DISTRIBUTION
DEPTH § ) “ > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
i Z |€°| L |® QUCKTRIAXIAL X REMOULDED WATER CONTENT (%)
1921 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
1998 SILTY CLAY, some sand, trace % 192
: gravel, containing rootlets 1 Ss 19 o | 7 16 47 30
03 Very stiff
Brown
Moist 1507007
SHALE (BEDROCK)
Weathered Z 191
Grey
| 1904 _ 3 SS 5P A3
17 SHALE (BEDROCK) containing 1T [ RC [4an0, RQD = 0%
- h 100%
limestone interbeds
190
Bedrock cored from 1.5 m to
9.6 m.
) REC — 470,
Refer to Record of Drillhole P4-2 2 RC 93% RQD = 43%
for rock coring details. 189
REC 188
3 | RC | og% RQD = 69%
187
REC -
4| RC 1400% RQD = 81%
186
185
REC -
51 RC 1100% RQD = 90%
184
REC -
6| RC | 100% RQD = 84%
183
182.5
9.6 END OF BOREHOLE
NOTES:
1. Water level in open borehole at
a depth of 1.1 m below ground
surface (Elev. 191.0 m) on
completion of overburden drilling.
2. Drillhole P4-2 was advanced
adjacent to Borehole P4-2 on
August 30, 2012; the depth to
bedrock and bedrock surface
elevation vary between the
borehole and drillhole.
3. Driller noted water return losses
during coring.
0y
+ 3’ 3. Numbers refer to o 3% STRAIN AT FAILURE



PROJECT: 11-1111-0083
LOCATION: N 4836919.7 ;E 288337.0

INCLINATION: -90° AZIMUTH: -

DRILL RIG: D-50 Track-Mount
DRILLING CONTRACTOR: Walker Drilling

RECORD OF DRILLHOLE: P4-2

SHEET 1 OF 1

DATUM: Geodetic

DEPTH SCALE

DESCRIPTION

METRES
DRILLING RECORD

CU- Curved

COLOUR
% RETURN

PL - Planar PO- Polished
K - Slickensided
UN- Undulating SM- Smooth
ST - Stepped RO- Rough

R - Irregular

VR- Very Roug

MB - Mechanical Break
BR - Broken Rock
NOTE: For additional
abbreviations refer to list of
abbreviations & symbols. NOTES

RUN No.

DISCONTINUITY DATA

HYDRAULIC |Diametral

SYMBOLIC LOG

FLUSH

TYPE AND SURFACE

DESCRIPTION | r{“3¥n

ONDUCTIVITYPoint LoadRC|
K, cm/sec Index |.q'
2 © Y (MPa) vG,

N o

SEE RECORD OF BOREHOLE P4-2

SHALE BEDROCK containing
LIMESTONE interbeds
(GEORGIAN BAY FORMATION)
Slightly weathered to fresh

Dark grey

Thinly laminated

Weak to medium strong

BD,PL,SM
BD,PL,SM
BD,PL,SM
BD,PL,SM
BD,PL,SM
JN,PL,SM
BD,PL,SM
BD,PL,SM
BD,PL,SM
R JN,UN,SM
BD,PL,SM
BD,PL,SM
BD,PL,SM
JN,UN,SM
JN,UN,SM
[>~BD,PL,SM
BD,PL,SM

BD,PL,SM
R BD.PL,SM
BD,PL,SM
BD,PL,SM
BD,PL,SM
JN,PL,SM
BD,PL,SM
BD,PL,SM
JN,PL,SM
JN,PL,SM
BD,PL,SM
BD,PL,SM
BD,PL,SM
BD,PL,SM

BD,PL,SM

BD,PL,SM
[~BD.PL,SM
BD,PL,SM

BD,PL,SM
BD,PL,SM
BD,PL,SM
[—BD,PL,SM

BD,PL,SM

BD,PL,SM
BD,PL,SM

BD,PL,SM
BD,PL,SM
JN,ST,RO
BD,PL,SM
BD,PL,SM

JN,VN,SM

BD,PL,SM

BD,,

I—BD,,

I~~BB,
BD,PL,SM
BD,PL,SM
BD,PL,SM
BD,PL,SM
BD,PL,SM

BD,PL,SM

END OF DRILLHOLE:
NOTES:

1. Driller noted water return losses
during coring.

GTA-RCK 041 1111110083.GPJ GAL-MISS.GDT 06/25/13

DEPTH SCALE
1:50

LOGGED: CS
CHECKED: LCC




Golde

F Golder
7 Associates

Foundation Design

PROJECT _ 11-1111-0083

G.W.P.  2144-07-00

LOCATION

DIST Central HWY _410
DATUM _Geodetic

RECORD OF BOREHOLE No P4-3

N 4836878.4 ;E 288351.3

SHEET 1 OF 1

BOREHOLE TYPE _ D-50 Track-mount, 152 mm Solid Stem Augers

August 28, 2012

METRIC

ORIGINATED BY _Cs
COMPILED BY MAS
CHECKED BY Lcc

DYNAMIC CONE PENETRATION

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

SOIL PROFILE SAMPLES w | N oF
ﬁw 2 SISTANCEPLOT — vaup| | = | ReEwaARks
5 o |<3| 8 20 40 60 80 Sl BN &
=N I T B =) - e e————— w | 55 [ cramsize
ELEV o a 3 o O |SHEAR STRENGTH kPa
DESCRIPTION Sl & | 2|28 E ——— DISTRIBUTION
DEPTH S|3| F| 5 [38| £ |o UNCONFINED  + FIELD VANE Y %)
sl = z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
m 20 40 60 80 30 2
191.6|  GROUND SURFACE - kNm® [GR SA sI cL
8:9 SILTY CLAY, some sand, trace 1 SS 185/0.20 — 1 14 50 35
gravel, containing rootlets
Firm
quwn
Moist 2 | SS 500015
SHALE (BEDROCK)
Weathered
Grey
s616-05
188.5
3.1 END OF BOREHOLE

SPLIT-SPOON BOUNCING
NOTE:

1. Open borehole dry upon
completion of drilling.

Numbers refer to
Sensitivity

0,
@] 3% STRAIN AT FAILURE



GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 1/7/13

Golde

F Golder
7 Associates

Foundation Design

PRO.

G.W.P.
DIST

JECT _ 11-1111-0083

2144-07-00

Central HWY _410

DATUM _Geodetic

RECORD OF BOREHOLE No EC-1

LOCATION

N 4837081.3 ;E 288357.7

SHEET 1 OF 1

METRIC

ORIGINATED BY _ms

BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers

DATE

COMPILED BY NK

November 15, 2011

CHECKED BY Lcc

SOIL PROFILE

SAMPLES

ELEV

DEPTH

190.5

DESCRIPTION

GROUND SURFACE

STRAT PLOT

NUMBER
TYPE

"N" VALUES

GROUND WATER
CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION

RESISTANCE PLOT &

20 40 60 80

100

SHEAR STRENGTH kPa
O UNCONFINED
® QUICK TRIAXIAL

20 40 60 80

+ FIELD VANE
X REMOULDED|

100

PLASTIC
LIMIT

Wp

00—

WATER CONTENT (%)

10

NATURAL

MOISTURE

CONTENT
w

20

REMARKS
&
GRAIN SIZE
DISTRIBUTION
(%)

LIQUID
LIMIT

WL

UNIT
WEIGHT

-2

30 kN/m*> |GR SA SI CL

g:q

186.7

TOPSOIL

Clayey silt, trace to some sand,
trace to some gravel, containing
organics (FILL)

Firm to hard

Brown

Moist

31

3.8

186.0

Clayey silt with sand, trace gravel,
containing rootlets, wood
fragments and organics (Possible
FILL / ALLUVIUM)

45

184.1

Stiff
Brown
Moist

SAND and GRAVEL, some silt,
trace clay, containing shale
fragments

Loose

Grey

Wet

63/.20

K

-
©
[=]

189

188

187

186

185

3 32 50 15

31 46 18 5

6.5

END OF BOREHOLE
SPLIT-SPOON REFUSAL ON
INFERRED BEDROCK

NOTE:

1. Water level in open borehole at
a depth of 4.9 m below ground
surface (Elev. 185.5m)on
completion of drilling.

+3,%

3. Numbers refer to
" Sensitivity

0,
@] 3% STRAIN AT FAILURE



GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 1/7/13

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No EC-2

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P._ 2144-07-00 LOCATION N 4837100.8 ;E 288350.0 ORIGINATED BY _MsS
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 15, 2011 CHECKED BY LCC
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 Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION < SRR EY < | O UNCONFINED  + FIELD VANE Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
190.1 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
B9 TOPSOIL 190
Clayey silt with sand, trace to 1 SS 7 ol |
some gravel, containing organics
(FILL)
Firm to very stiff
Brown to grey
Moist 2 S8 16 189
3 Ss 13 [¢]
188
4| ss 7
187
5| SS 7
6| ss | 18 186 1 } 7 50 30 13
185.6
4.5 SAND and GRAVEL, trace to
some clay, some silt
Compact 7SS | 29 e 24 35 19 22
184.9 Grey 185
5.2 Wet
SHALE (BEDROCK)
REC -
1 RC | 799, RQD = 0%
Bedrock cored from 5.2 mto 8.9 m 184
Refer to Record of Drillhole EC-2
for rock coring details
REC -
2 | RC |4100% 183 RQD = 75%
182
REC -
3 | RC | 400% RQD = 58%
181.2
8.9 END OF BOREHOLE
NOTES:
1. Water level in piezometer at a
depth of 3.6 m below ground
surface (Elev. 186.5 m) on
completion of drilling.
2. Water level in piezometer at a
depth of 3.9 m below ground
surface (Elev. 186.2 m)
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



PROJECT: 11-1111-0083

LOCATION: N 4837100.8 ;E 288350.0

RECORD OF DRILLHOLE: EC-2

DRILLING DATE: November 15, 2011
DRILL RIG: CME 55 Trackmount

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 1/7/13

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint PL - Planar MB - Mechanical Break
w 14 [0) = ’JDC FLT - Fault CU- Curved
o (o] [e] OF| SH - Shear UN- Undulating
S 2 - S Q| N - Vein ST - Stepped abbreviations refer (o list of
1714 74 % z Ole| €y - Conjugate R - Irregular NOTES
T~ o DESCRIPTION 5 z
fw| =2 2 5 RECOVERY DISCONTINUITY DATA
%= 3 2 = Z | Tora [ souo DI st 3’89
R g o ] S| AR
GROUND SURFACE
K SHALE BEDROCK (GEORGIAN BAY ]
B FORMATION) containing fossiliferous ]
- LIMESTONE interbeds and 2-7 cm thick E
B clay seams at depths of 5.4 m (Elev. e
R 184.7 m) and 5.9 m( Elev. 184.2 m) ]
B Slightly weathered ]
= Grey —
- Laminated E
B Medium strong ]
B > ]
B ol £ ]
~ 7|g|S n
B B ]
I
[ END OF DRILLHOLE ]
— 10 —
I ]
— ]
— ]
_— ]
— ]
DEPTH SCALE LOGGED: MS
1: CHECKED:




GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 1/7/13

Golde

F Golder
7 Associates

Foundation Design

PROJECT 1141110083 RECORD OF BOREHOLE No EC-3  SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4837113.8 ;E 288335.9 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 21, 2011 CHECKED BY LCC
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% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION g ARNEREY: < | O UNCONFINED ~ + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
187.0 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 CLAYEY SILT with sand, trace to
some gravel 1 Ss 12 o
Stiff
186.3 Brown
0.7 Moist
SAND and GRAVEL, some silt 2lss| a7 | ¥ 186 5 44 27 24 5
trace clay
Dense to very dense
Grey
185.2 Wet 3| ss |71/.18
1.8 SHALE (BEDROCK) 185
Bedrock cored from 1.8 mto 4.9 m 1] RC 1%%30 RQD = 40%
Refer to Record of Drillhole EC-3 184
for rock coring details
REC 183 -
2| RC 1400% RQD = 59%
182.1
4.9 END OF BOREHOLE
NOTE:
1. Water level in open borehole at
a depth of 1.1 m below ground
surface (Elev. 185.9 m) on
completion of drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



PROJECT: 11-1111-0083 RECORD OF DRILLHOLE: EC'3 SHEET 1 OF 1

LOCATION: N 4837113.8 ;E 288335.9 DRILLING DATE: November 21, 2011 DATUM: Geodetic
DRILL RIG: CME 55 Trackmount

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 1/7/13

INCLINATION: -90° AZIMUTH: - . -
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a |Z| IN_ - Joint BD- Bedding PL - Planar PO- Polished MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved K - Slickensided BR - Broken Rock
o 8 S OF| sH - Shear CO- Contact UN-Undulating ~ SM- Smooth NOTE: For addtional
g m g S O] VN -Vein OR- Orthogonal ST - Stepped RO- Rough abbreviations refer to list of
N o DESCRIPTION % ELEV. | 2 Ole| €y - Conjugate CL - Cleavage IR - Irregular VR- Very Rough ~ abbreviations & symbols. NOTES
E E g 8 DEPTH % RECOVERY FRACT, DISCONTINUITY DATA HYDRAULIC |Diametral
& s < S (m) 4 < o oo R.g.D. "g’DEERX DIPwrL. OEDUC;TIVITYPOI\nldLoacRMC
= @ 9 Y ° BAngle | CORE , cm/sec ndex |.q'
o x & 3 | CORE % [CORE % 03m |70 Axis | TYREAND SUREACE || alun Loy | WP el
a L | 3338|8898 | 889R | 022K | o828 | o888 v+ |avo
GROUND SURFACE 18513
- SHALE BEDROCK (GEORGIAN BAY 1.83 E
— 2 FORMATION) containing fossiliferous ]
B LIMESTONE interbeds and highly ]
B weathered zone from 2.3 m (Elev. 184.7 ]
L m) to 2.5 m (Elev. 184.5 m) -
- Slightly weathered E
- Grey 1 1
B Laminated ]
B Medium strong ]
L 3 ]
L > ]
- of £ ]
L 4 i) ]
B ald8 u a | ]
L =z ]
- T -
: L] (Axial) :
—— ]
L 2 ]
- 182.09 ]
B 5 END OF DRILLHOLE 4.87 _—
L ¢ ]
L, ]
) ]
— ]
— ]
L ]
DEPTH SCALE LOGGED: MS
1:50 CHECKED:




GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 1/7/13

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No EC-4

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4837114.0 ;E 288345.6 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 21, 2011 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT NATURAL REMARKS
el 3 & PLASTIC \ CeTuge  LlQUID| £
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION < SRR EY < | O UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
186.9 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 CLAYEY SILT with sand, trace to
some gravel, containing cobbles 1 Ss 14
and boulders
186.2 Stiff
0.7 Brown 186
Moist
SAND and GRAVEL, some sil, 2|ss | Y i
185.5 trace clay
Dense
185.1 Grey 3| ss [70..15 o} | 37 19 29 15
- Wet
1.8 185
SHALE (BEDROCK)
Weathered
Grey REC
SHALE (BEDROCK) 1 RC 100% RQD = 17%
184
Bedrock cored from 1.8 mto 4.9 m
Refer to Record of Drillhole EC-4
for rock coring details
9 REC 183
- 0y
2 RC 97% RQD = 74%
182.0
4.9 END OF BOREHOLE
NOTE:
1. Water level in open borehole at
a depth of 1.1 m below ground
surface (Elev. 185.8 m) on
completion of drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



PROJECT: 11-1111-0083 RECORD OF DRILLHOLE: EC'4 SHEET 1 OF 1

LOCATION: N 4837114.0 ;E 288345.6 DRILLING DATE: November 21, 2011 DATUM: Geodetic
DRILL RIG: CME 55 Trackmount

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 1/7/13

INCLINATION: -90° AZIMUTH: - . -
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a |Z| IN_ - Joint BD- Bedding PL - Planar PO- Polished MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved K - Slickensided BR - Broken Rock
0 8 o O|F| SH - Shear CO- Contact UN- Undulating  SM- Smooth NOTE: For additional
g @ & — S O] VN -Vein OR- Orthogonal ST - Stepped RO- Rough abbreviations refer to list of
h x DESCRIPTION % ELEV. | 2 ol x| CJ - Conjugate CL - Cleavage IR - Irregular VR- Very Rough ~ abbreviations & symbols. NOTES
E E g 8 DEPTH % RECOVERY FRACT, DISCONTINUITY DATA HYDRAULIC |Diametral
ons < s (m) 4 < o oo R.g.D. INDEX DIPwrl 'ONDUCTIVITYPoint LoagrMmC|
w PER K, cm/sec Inde; -Q
u i % DB |core %|core | 0am | BA9e | SE T et CE Lurfualunf © & 5 o (MP:) A\?G.
a T |gaoc|aces|agea| anval| <88 ‘cae ocooo
3398 | 8398 8898 | 022 | 082K | 0838 SR |avo
GROUND SURFACE 185.10
- SHALE BEDROCK (GEORGIAN BAY 1.83 ]
— 2 FORMATION) containing fossiliferous ]
B LIMESTONE interbeds ]
B Slightly weathered to fresh 7]
L Grey -
- Laminated E
B Medium strong 1 b
L 3 —
B > ]
- of £ ]
B r|a ]
B ald8 - | ]
B B E ]
- - -
B UC=10.6 MPa ]
B 4 o (Axial) ]
B 2 ]
- 182.06 ]
N 5 END OF DRILLHOLE 4.87 ]
L ¢ —
L, —
) —
— —
— —
L —
DEPTH SCALE LOGGED: MS
1:50 CHECKED:




GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 1/7/13

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No EC-5

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4837114.0 ;E 288355.5 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 21, 2011 CHECKED BY LCC
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% wlzE| z v . . . . We w w | 55 [ cramsize
o|lm| & 2 |25| © |SHEAR STRENGTH kPa
ELEV DESCRIPTION S| & | 2|22 E —0——i DISTRIBUTION
DEPTH S|3| F| 5 [38| £ |o UNCONFINED  + FIELD VANE Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
187.0 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 CLAYEY SILT with sand, some 4
gravel, containing organics Wi 1 sSs 14 o
Stiff 44}
186.3 Brown y
0.7 Moist
SAND and GRAVEL, some silt, 2 SS 43 z 186 o
trace clay -
18?-? Dense REC
: \ Grey 1| re |REC RQD = 0%
SHALE (BEDROCK) 185
REC -
Bedrock cored from 1.4 mto 4.8 m 2| RC | 979 RQD = 17%
Refer to Record of Drillhole EC-5 184
for rock coring details
REC 183 -
31 RC 1100% RQD = 84%
182.2 A
4.8 END OF BOREHOLE
NOTE:
1. Water level in open borehole at
a depth of 1.1 m below ground
surface (Elev. 185.9 m) on
completion of drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity




PROJECT: 11-1111-0083

LOCATION: N 4837114.0 ;E 288355.5

RECORD OF DRILLHOLE: EC-5

DRILLING DATE: November 21, 2011
DRILL RIG: CME 55 Trackmount

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 1/7/13

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint BD- Bedding PL - Planar MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved
} Q o OF| sH - Shear CO- Contact UN- Undulating
g @ 2 = S Q| VN -Vein OR- Orthogonal ST - Stepped abbreviations refer to list of
1714 74 S} z Ole| €y - Conjugate CL - Cleavage IR - Irregular NOTES
T~ o DESCRIPTION 6 z
fw| =2 2 5 RECOVERY FRACT, DISCONTINUITY DATA
%= 3 s o T [ToraL | soup R'g‘D' "g’?;ERX DIPwrt RMC
| b’ o o -Q
5 1z G 3 |cmesfeomel 7 Laam 7| S MEAREIR [elefel o
o = [389%[8893[889% | v208[ 325 [ o383 2
GROUND SURFACE
B SHALE BEDROCK (GEORGIAN BAY ]
B FORMATION) containing fossiliferous ]
L LIMESTONE interbeds — -
- Slightly weathered to fresh ]
B Grey ]
[~ 2 Laminated 7
B Medium strong ]
C | le ]
— 3|x|@2 —
n aglS .
= (= u
B I ] - ]
- (Axial) R
— ]
[ END OF DRILLHOLE ]
- ]
L 5 ]
_— ]
I ]
L ]
I ]
I ]
DEPTH SCALE LOGGED: MS
1:50 CHECKED:




GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 1/7/13

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No EC-6

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4837131.2 ;E 288341.4 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 22, 2011 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT & NATURAL - REMARKS
ol 2 acme WU ool & | R
= w |<8| & 20 40 60 80 100 CONTENT z 9
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Clm| & | 2]28| @ |SHEARSTRENGTHkPa
DESCRIPTION =l = & < zZz = | DISTRIBUTION
DEPTH § S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
186.6 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 CLAYEY SILT with gravel, some 4
Zz;rf]fd ’f:": 1] 8s | 12 o HH— 54 22 17 7
1 g
185.9 Grey § 186
0.7 Wet v
SHALE (BEDROCK) 2 SS 76 - o
185.4 Weathered
12 Grey
SHALE (BEDROCK) 1| rc |REC 185 RQD = 0%
100%
Bedrock cored from 1.2 mto 5.0 m
Refer to Record of Drillhole EC-6 REC 184
for rock coring details 2 RC o RQD =47%
100%
183
REC -
31 RC 1100% RQD = 48%
182
181.6
5.0 END OF BOREHOLE
NOTE:
1. Water level in open borehole at
a depth of 0.9 m below ground
surface (Elev. 185.7 m) on
completion of drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



PROJECT: 11-1111-0083

LOCATION: N 4837131.2 ;E 288341.4

RECORD OF DRILLHOLE: EC-6

DRILLING DATE: November 22, 2011
DRILL RIG: CME 55 Trackmount

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 1/7/13

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint BD- Bedding PL - Planar MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved
} Q o OF| sH - Shear CO- Contact UN- Undulating
g @ 2 = S Q| VN -Vein OR- Orthogonal ST - Stepped abbreviations refer to list of
1714 74 S} z Ole| €y - Conjugate CL - Cleavage IR - Irregular NOTES
T~ o DESCRIPTION 6 z
fw| =2 2 5 RECOVERY FRACT, DISCONTINUITY DATA
%= 1| 3 2 = T | totaL | soup R'g'D' INDEX DIPwrt. RvC
8 |z 5 £ e i TN 1Y eI o T T o
=) T |ggoo|cscc|gsco | cwol| o8R| _ooo o
3398|8331 [383% [022R| 32K [ o888 =
GROUND SURFACE
- SHALE BEDROCK (GEORGIAN BAY I ]
B FORMATION) containing fossiliferous ]
R LIMESTONE interbeds ]
B Slightly weathered ]
L Grey -
- Laminated E
— 2 Medium strong u — ]
B ole ]
x|s ]
[ ald8 ]
B E
B S ]
- (Axial) ]
— ]
- .
- END OF DRILLHOLE 1
I ]
L ]
Y ]
L ]
— ]
- ]
DEPTH SCALE LOGGED: MS
1:50 CHECKED:




GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 1/7/13

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No EC-7

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4837150.1 ;E 288321.9 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 14, 2011 CHECKED BY LCC
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
W 2 —— pLAsTIC WATURAL  Liup| | & REMARKS
= o |22]| 9 20 40 60 80 100 |UMT  GContent LMT| S © &
9 o A = o] = I 1 | | 1 w w w, o u GRAIN SIZE
e8| w |3 |25| & [sHEARSTRENGTHKPa . - s
ELEV DESCRIPTION 2l & | 2 ([z2] E ———— DISTRIBUTION
DEPTH § S i > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
191.9 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 ASPHALT
0.2 Sand and gravel, trace silt and 1| 8S | 34 o
clay (FILL)
Compact to dense
quwn 191
Moist 2| ss| 15
3| ss | 12 190 o 3162 4 3
189.3 *
2.6 CLAYEY SILT, trace to some R 4| SS | B ° —
sand, trace gravel (TILL) > '.’_‘ 189
\c/;ragstlffto hard A s SSEGA °
> or
Moist ~~"’i,
188.2 ¥4
SHALE (BEDROCK)
187.9 188
20 \évrz?lthered 6 [ SS [p0/0.0
SHALE (BEDROCK) 1 RC 1%%‘% RQD = 0%
187
Bedrock cored from 4.0 mto 7.6 m
Refer to Record of Drillhole EC-7 REC _
for rock coring details 2 RC 100% RQD = 38%
186
185
REC -
3 RC 92% RQD = 44%
184.3
7.6 END OF BOREHOLE
NOTE:
1. Borehole dry on completion of
overburden drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



PROJECT: 11-1111-0083

LOCATION: N 4837150.1 ;E 288321.9

RECORD OF DRILLHOLE: EC-7

DRILLING DATE: November 14, 2011
DRILL RIG: CME 55 Trackmount

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 1/7/13

INCLINATION: -90° AZIMUTH: -
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint PL - Planar MB - Mechanical Break
w 14 [0) = ’JDC FLT - Fault CU- Curved
o (o] [e] OF| SH - Shear UN- Undulating
S 2 - S Q| VN -vein ST - Stepped abbreviations refer (o list of
1714 74 S} z Ole| €y - Conjugate R - Irregular NOTES
T~ o DESCRIPTION 6 z
fw| =2 2 5 RECOVERY DISCONTINUITY DATA
%= = 2 = % | ToraL [ soup et 3’89
R g o ] S| AR
GROUND SURFACE
4 'SHALE BEDROCK (GEORGIAN BAY i ]
B FORMATION) containing fossiliferous ]
- LIMESTONE interbeds and 2-10 cm E
B thick clay seams at depths of 4.1 m 1
R (Elev. 187.8 m), 6.5 m (Elev. 185.4 m) ]
B and 6.7 m (Elev. 185.2 m). ]
L Slightly weathered ]
- Grey H — E
— 5 Laminated —
i Me ]
i o ]
B Qs ]
B ol8 ]
- I ; -
I I ]
L ]
[ END OF DRILLHOLE i ]
Y ]
L ]
[ -
- ]
— ]
L 13 ]
DEPTH SCALE LOGGED: MS
1:50 CHECKED:




éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 1/7/13

PROJECT 1141110083 RECORD OF BOREHOLE No EC-8  SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4837148.2 ;E 288335.5 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 22, 2011 CHECKED BY LCC
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
) NATURAL [ REMARKS
Wol X PLASTIC yieripe  Liaupf b
= 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 2 |25| © |SHEAR STRENGTH kPa
DESCRIPTION lel e |2 (22| & ————— DISTRIBUTION
DEPTH é S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
188.4 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Clayey silt with sand, trace to
some gravel, containing cobbles 1 sSs 14 I |
and boulders (FILL) 188
Stiff to hard
quwn
Moist 2 ss 58
187.0
SHALE (BEDROCK) 3 [ 55 [i60/1 187 o
15 Weathered REC
Grey 1| RS | 555 RQD = 51%
SHALE (BEDROCK)
186
Bedrock cored from 1.5 mto 5.1 m 2 | RC 1%%@3 RQD = 35%
b
Refer to Record of Drillhole EC-8
for rock coring details
185
REC -
3| RC |400% 184 RQD = 53%
183.3
5.1 END OF BOREHOLE

NOTES:

1. Piezometer dry on November
22, 2011 (date of installation).

2. Water level in piezometer at a
depth of 2.2 m below ground
surface (Elev. 186.2 m) on
January 19, 2012.

+ 3’ 3. Numbers refer to

0y
I @] 3% STRAIN AT FAILURE
Sensitivity



PROJECT: 11-1111-0083

LOCATION: N 4837148.2 ;E 288335.5

RECORD OF DRILLHOLE: EC-8

DRILLING DATE: November 22, 2011
DRILL RIG: CME 55 Trackmount

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 1/7/13

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint PL - Planar MB - Mechanical Break
w 14 [0) = ’JDC FLT - Fault CU- Curved
o (o] [e] OF| SH - Shear UN- Undulating
S 2 - S Q| VN -vein ST - Stepped abbreviations refer (o list of
or | @ S} z Ole| €y - Conjugate R - Irregular abbreviations & symbols. NOTES
T~ o DESCRIPTION 6 z
fw| =2 2 5 RECOVERY DISCONTINUITY DATA
& =| 3 = © I [Toral DIP Wt Point LoagrmC|
= 1) ’y CORE -Q
5 1z g 2 [ S Mreagge il o
GROUND SURFACE
- SHALE BEDROCK (GEORGIAN BAY ]
B FORMATION) containing fossiliferous ]
R LIMESTONE interbeds ) ]
B Slightly weathered to fresh | | (Axal) 2
L Grey -
- Laminated E
B Medium strong ]
: (Axial) :
[ ol|2 ]
K xfg ]
- glo 1
- I g -
- I | .
- (Axial) ]
[ END OF DRILLHOLE ]
— 10 —
I ]
DEPTH SCALE LOGGED: MS
1: CHECKED:




GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 1/7/13

Golde

F Golder
7 Associates

Foundation Design

Sensitivity

PROJECT 1141110083 RECORD OF BOREHOLE NoEC-9  SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4837151.0 ;E 288348.1 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 13-14, 2011 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL REMARKS
Wol X & PLASTIC leTure LlQup| &
5 R 20 40 60 80 100 [MT  covrent MTf 3O &
b T E|l 2 We w w [ 5E | cransize
ELEV Lo | a 2 |25| © |SHEAR STRENGTH kPa DISTRIBUTION
DESCRIPTION Els| > | 2|52 & °
DEPTH é S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
191.7 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 ASPHALT
0.2 Sand and gravel, trace silt and 1| ss | 25 o 39 52 5 4
clay (FILL)
Compact
quwn 191
Moist 2 ss 29
190.3
1.5 CLAYEY SILT with gravel and ] M
sand (TILL) Tl 3 | ss | 0 190 56 26 12 6
Brown becoming grey below a %44
depth of 2.2 m Hgd
Moist 494
T 4| ss | a4
[44] 189
ZHr
gh g
1714
17 5 | ss | 2 o H—
188.0 i 188
1877 SHALE (BEDROCK)
- Weathered
4.0 Grey
SHALE (BEDROCK) 1 RC ggcyc; RQD = 54%
187
Bedrock cored from4.0 mto 7.3 m
Refer to Record of Drillhole EC-9
for rock coring details 2 RC 1%%30 186 RQD = 60%
3 | re | R5S 185 RQD = 20%
184.4
7.3 END OF BOREHOLE
NOTE:
1. Borehole dry on completion of
overburden drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE



PROJECT: 11-1111-0083 RECORD OF DRILLHOLE: EC'9 SHEET 1 OF 1

LOCATION: N 4837151.0 ;E 288348.1 DRILLING DATE: November 13-14, 2011 DATUM: Geodetic
DRILL RIG: CME 55 Trackmount

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 1/7/13

INCLINATION: -90° AZIMUTH: - . -
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a |Z| IN_ - Joint BD- Bedding PL - Planar PO- Polished MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved K - Slickensided BR - Broken Rock
=2 8 9 9 | sH - Shear CO- Contact UN- Undulating  SM- Smooth NOTE: For addtional
g m g S Q|| VN -Vein OR- Orthogonal ST - Stepped RO- Rough abbreviations refer to list of
h x DESCRIPTION % ELEV. | 2 ol x| CJ - Conjugate CL - Cleavage IR - Irregular VR- Very Rough ~ abbreviations & symbols. NOTES
E E g 8 DEPTH % RECOVERY FRACT, DISCONTINUITY DATA HYDRAULIC |Diametral
& s < S (m) 4 < o oo R.g.D. "g’DEERX DIPwrL. OEDUC;TIVITYPOI\nldLoacRMC
} 5 L D o BAnge | CORE , cm/sec ndex |-Q'
e 4 & 3 | CORE % CORE % 03m | o] Ads |TYREAND SURFACE | | salun Loy | MPa) hve)
a T 1289888988898 0228|828 | o888 2222 |avo
GROUND SURFACE 187.73
L SHALE BEDROCK (GEORGIAN BAY 4.01 ]
- FORMATION) containing fossiliferous E
- LIMESTONE interbeds and 3-10 cm clay ]
K seams at a depth of 5.0 m (Elev. 186.7 1 ]
B m) and 6.9 m (Elev. 184.4 m) ]
B Slightly weathered ]
- Grey E
B Laminated — — —| ]
— S Medium strong ]
B > ]
- of£ ]
B g é,'@ ]
- 2 .
B =z ]
I
L 5 —
- o (Axial) 1
i 3 ]
. —
B 184.46 | | .
B END OF DRILLHOLE 7.28 i
) —
- —
— —
I —
e —
L 3 —
— 14 —
DEPTH SCALE LOGGED: MS
1:50 CHECKED:




éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 1/7/13

CROJECT 1141110083 RECORD OF BOREHOLE No EC-10  SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4837173.2 ;E 288324.4 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 16, 2011 CHECKED BY LCC
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 Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION g ARNEREY: < | O UNCONFINED ~ + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
1914 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
9.0 TOPSOIL
Clayey silt with sand, some gravel 1 SS 23 191 o
(FILL)
Very stiff to hard
Grey
Moist 2| ss | 35
190.0 190
1.5 CLAYEY SILT with sand, some ] B
gravel (TILL) Bab%
Very stiff to hard Tl 3| SS| 25 q 27 36 21 16
Grey .’i
Moist b
4
4 4 | ss [reite 189 5
188.6 2
SHALE (BEDROCK)
188.2 Weathered 5 SS 1004
32 Grey 1 RC | hE© 188 RQD = 0%
SHALE (BEDROCK) 0%
REC -
Bedrock cored from 3.2 mto 6.4 m 2 RC 09% RQD =72%
‘o
Refer to Record of Drillhole EC-10 187
for rock coring details
186
REC -
3 | RC 1100% RQD = 34%
185.0 195
6.4 END OF BOREHOLE

NOTE:

1. Borehole dry on completion of
overburden drilling.

+ 3’ 3. Numbers refer to

0y
I @] 3% STRAIN AT FAILURE
Sensitivity



PROJECT: 11-1111-0083

LOCATION: N 4837173.2 ;E 288324.4

RECORD OF DRILLHOLE: EC-10

DRILLING DATE: November 16, 2011
DRILL RIG: CME 55 Trackmount

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 1/7/13

INCLINATION: -90° AZIMUTH: --- . -
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint BD- Bedding PL - Planar MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved
} Q o OF| sH - Shear CO- Contact UN- Undulating
g @ 2 = S Q| VN -Vein OR- Orthogonal ST - Stepped abbreviations refer to list of
1714 74 S} z Ole| €y - Conjugate CL - Cleavage IR - Irregular NOTES
T~ o DESCRIPTION 6 z
Eo| € Q 5 RECOVERY FRACT] DISCONTINUITY DATA
%= 1| 3 2 = T | totaL | soup R'g'D' INDEX DIPwrt. RvC
8 |z 5 £ e i TN 1Y eI o T T o
a T |ogoo|ogco|oscc| cwel| o8| oso =}
289888988898 0228 | 82K | o888 2
GROUND SURFACE
i SHALE BEDROCK (GEORGIAN BAY ] ]
- FORMATION) containing fossiliferous H — e
- LIMESTONE interbeds ]
i Slightly weathered to fresh ]
B Grey ]
B Laminated ]
— 4 Medium strong ]
- =) u
O£
R 2ls i
R Sl 8 |
- I ; [ | | [ ] | -
L 5| |z _
I _
i END OF DRILLHOLE T ]
- _
I _
I _
L 0 _
I _
L _
L 5 _
DEPTH SCALE LOGGED: MS
1:50 CHECKED:




Golde

F Golder
7 Associates

Foundation Design

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

PROUECT 1141110083 RECORD OF BOREHOLE NoP5-1  SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4837409.1 ;E 288320.9 ORIGINATED BY _TwB
Central 410 D-50 Track-mount, 152 mm Solid Stem Augers MAS
DIST HWY BOREHOLE TYPE COMPILED BY
DATUM  Geodetic August 26, 2012 CHECKED BY LCC
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
| NATURAL [ REMARKS
W o 5 PLASTIC ySetore  blQubf | &
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
9| x w =2 z 1 L 1 1 1 We w w | PY GRAIN SIZE
(B | & | 3 |258| S |SHEARSTRENGTHkPa s
ELEV DESCRIPTION El2] & 2 (z2| & ———— DISTRIBUTION
DEPTH < £l > < 0
g3 b 2 8 o < O UNCONFINED + FIELD VANE . 'Y (%)
i Z |€°| L |® QUCKTRIAXIAL X REMOULDED WATER CONTENT (%)
191.7 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
8? TOPSOIL _‘:;
: CLAYEY SILT with sand, trace to Maq] 1 | ss | a4
some gravel, containing cobbles ’ é’i
and boulders, containing rootlets 1) 191
t0 0.8 m (TILL) Prix
Hard Tl 2 | ss | 30 o
Brown becoming grey below a ZHP ¢
depthof 2.7 m A b
Moist 5::_
gaf 3| ss | 60 190
A
o
b
141/ )
il 4 | sS | o8 189 8 27 44 21
(L b
vl
74
741 5| ss | 58
;~ 188
(L7
187.4 > 6 | SS 87 o
4.3 Gravelly SAND and SILT, trace to 74 Z
some clay, containing cobbles and SBAR mva <SRN D o
boulders (TILL) AT 187
Very dense 4%+
Grey BYE
Moist 14
IR
4 | Y
4494 186
2 |y
I
b 8 | SS [97/0.23 o H 22 27 41 10
1.
A 185
184.7 3
7.0 SHALE (BEDROCK)
Weathered
Grey
183.8 9 | SS [86/0.23 184
7.9 END OF BOREHOLE
AUGER REFUSAL
NOTE:
1. Water level in open borehole at
a depth of 4.4 m (Elev. 187.3 m)
on completion of drilling.
0y
+ 3’ 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



Golde

F Golder
7 Associates

Foundation Design

PROJECT _ 11-1111-0083

G.W.P.  2144-07-00

LOCATION

DIST Central HWY _410
DATUM _Geodetic

RECORD OF BOREHOLE No P5-2

N 4837502.0 ;E 288275.5

SHEET 1 OF 1

BOREHOLE TYPE _ CME-55 Track-mount, 152 mm Solid Stem Augers

August 26, 2012

METRIC

ORIGINATED BY _TwB
COMPILED BY MAS
CHECKED BY Lcc

DYNAMIC CONE PENETRATION

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

SOIL PROFILE SAMPLES v W |RESISTANCE PLOT
) z & PLASTIC tiQub| £ REMARKS
5 @ 2 5 Lm) 20 40 60 80 LIMIT Tl S o &
el i wlzE| z v . . . We w | 55 [ cramsize
ELEV tla| & | 2 12a8| S |SHEARSTRENGTHkPa e . DISTRIBUTION
DESCRIPTION =l = > < b4 =
DEPTH é S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
S Z |x©O| © |® QUICKTRIAXAL X REMOULDED| WATER CONTENT (%)
" = [} o 3
191.8]  GROUND SURFACE 20 4 6 8 10 30 kN/m® |GR SA sl CL
faWal it
8¢ TOPSOIL : A
CLAYEY SILT with sand, some 4 1 SS 14
gravel, containing rootlets to 0.8 m ?é’i
(TILL) P
Stiff to hard w:“ 191
Brown becoming grey below a A4 ]
depth of 2.6 m 4 2| SS| °
Moist "»s'
?:’5
&a; 3| ss | 57 190
7
<a3
81
(L
; % 4 SS 67 o 16 26 40 18
(M I 189
H1A
74
37 5 SS 40
74
187.8 188
4.0 Gravelly SAND and SILT, trace 6 SS 85 el 22 22 50 6
clay, containing cobbles and g
187.3 boulders (TILL) J
45 Very dense ’
Grey ] 187
Moot T 7| ss | 105
CLAYEY SILT, some sand, trace 1%
gravel, containing cobbles and 44 b
boulders (TILL) :
Hard M bt
Grey 44 v 186
Moist _‘.;. V
44 8 SS 160/0.05
&l
185.2 yiba
6.6 END OF BOREHOLE
AUGER REFUSAL
NOTE:
1. Water level in open borehole at
a depth of 6.0 m (Elev. 185.8 m)
on completion of drilling.
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

Golde

F Golder
7 Associates

Foundation Design

PROJECT 1111110083 RECORD OF BOREHOLE NoP5-3  SHEET 1 OF 1 METRIC
G.W.P._ 2144-07-00 LOCATION N 4837528.2 ;E 288319.0 ORIGINATED BY _TwB
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 152 mm Solid Stem Augers COMPILED BY MAS
DATUM  Geodetic DATE August 27, 2012 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
o) < & 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
ELEV o ] i O |SHEAR STRENGTH kPa
DESCRIPTION E|l2) | 2 (28] E —o——— DISTRIBUTION
DEPTH § S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
190.6 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
8? TOPSOIL _~:;
’ CLAYEY SILT with sand to some %) I SS P
sand, trace to some gravel, ’_’éli
containing rootlets to 0.8 m, Pg 190
containing cobbles and boulders [P
below 2.7 m (TILL) M o | ss
Stiff to hard b1l
Brown becoming grey below a "»s 5
depthof 2.7 m %
Moist kg 189
&*2 3 Ss o 6 31 43 20
A
47
il
Tl 4 | ss 188
8%
(L b
1A
g ¢ 5| SS
186.9 v.d 187
3.7 Silty SAND and GRAVEL, trace T :
clay, containing cobbles and <4BT
boulders (TILL) 4141 6 | SS o 35 32 28 5
Very dense to dense 54
Grey BYE
Moist becoming wet below a depth %4 186
185.6 of 4.6 m B Nl 7 S
5.0 CLAYEY SILT, some sand, some A b
gravel, containing shale fragments ."
below a depth of 5.6 m (TILL) H
Hard ¥14 185
Grey §hgd
Moist 494
. :, 8 | ss °
183.9 050 184
6.7 END OF BOREHOLE
AUGER REFUSAL
NOTES:
1. Water level in open borehole at
a depth of 3.8 m (Elev. 186.8 m)
on completion of drilling.
2. Water level measured in
piezometer as follows:
Date Depth Elev.
Aug.27/12  19m 188.7m
Sep.24/12 21m 1885m
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



Golde

F Golder
7 Associates

Foundation Design

PROJECT _ 11-1111-0083

RECORD OF BOREHOLE No P6-1

SHEET 1 OF 1

METRIC

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

G.W.P.  2144-07-00 LOCATION N 4838326.0 ;E 287902.3 ORIGINATED BY _Cs
DIST Central HWY 410 BOREHOLE TYPE _ D-25 Track-mount, 152 mm Solid Stem Augers COMPILED BY MAS
DATUM  Geodetic August 26, 2012 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT & - REMARKS
W 3 tiub| |t
= o |28 @ 20 40 60 80 LMt S © &
9 x w =2 z 1 L 1 1 w | > g GRAIN SIZE
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION < SRR EY < | O UNCONFINED  + FIELD VANE Y %)
E|Z Z |xO| © |e® QuICKTRIAXIAL X REMOULDED| WATER CONTENT (%)
" = [©] o 3
197.7|  GROUND SURFACE 20 40 e & 30 kN/m® |GR SA Sl CL
0.0 Silty sand, some gravel, trace clay,
containing rootlets (FILL) 1 Ss 14
Compact
197.0 Brown
0.7 Moist 197
Clayey silt to silty clay, trace to
some sand (FILL) 2 S8 18
Stiff to very stiff
Brown and grey
Moist 196
3 SS 12 — 0 10 57 33
4 2
s |2 195
194.7
3.0 CLAYEY SILT with sand, trace to [ bt
some gravel, containing cobbles 11 5 ss 29
and boulders below 4.6 m (TILL) A bt
Very stiff to hard ¥14 194
Brown becoming grey below a ";
depth of 4.6 m Wil 6 SS 50/0.08
Moist b4
§hga
144 4
ZHPr
41
;%E 7 SS [85/0.28 193 6 25 46 23
0o
14
bg
&. 3
il 192
141
(1Y
141 8 | ss | o
(LY
191
9 | ss p30.15 190
189
10 | SS [99/0.28 16 35 36 13
188
186.9 T SS 74071 187
10.8 END OF BOREHOLE
NOTE:
1. Open borehole dry upon
completion of drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

Golde

F Golder
7 Associates

Foundation Design

PROJECT 1111110083 RECORD OF BOREHOLE NoP6-2  SHEET 1 OF 1 METRIC
G.W.P._ 2144-07-00 LOCATION N 4838372.4 ;E 287879.1 ORIGINATED BY _Cs
DIST Central HWY 410 BOREHOLE TYPE _ D-50 Track-mount, 152 mm Solid Stem Augers COMPILED BY MAS
DATUM  Geodetic DATE August 26 and 27, 2012 CHECKED BY LCC
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION S
wel = & PLASTIC m%lTsLijIE vauof | & REMARK
= o |<8 3 20 40 60 80 100 LMT — content  WMT S © &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV o ] i 3 235 O |SHEAR STRENGTH kPa
DESCRIPTION =l = & < zZz = | DISTRIBUTION
DEPTH é ) “ > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
i Z |€°| L |® QUCKTRIAXIAL X REMOULDED WATER CONTENT (%)
199.9]  GROUND SURFACE “ 20 40 €0 80 100 0 20 30 kNm® |GR SA Sl CL
0.0 Clayey silt with sand, some gravel,
containing rootlets (FILL) o
Very stiff to stiff
Brown becoming grey below 3.2 m
Moist 199
198 okH— 16 40 27 17
197
[}
196.2
3.7 CLAYEY SILT with sand, trace to 196
some gravel, containing cobbles
and boulders below 8.2 m (TILL)
Hard
Grey
Moist
195
194
ol H 3 26 49 22
193
192
191
ol H 15 23 49 13
190
189.1
10.8 END OF BOREHOLE
AUGER REFUSAL
NOTES:
1. Open borehole dry upon
completion of drilling.
2. Water level measured in
piezometer as follows:
Date Depth Elev.
Aug.27/12  Dry N/A
Sep.24/12 43m 1956m
0y
+ 3’ 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 06/25/13

Golde

F Golder
7 Associates

Foundation Design

PROJECT 1111110083 RECORD OF BOREHOLE NoP6-3  SHEET 1 OF 1 METRIC
G.W.P._ 2144-07-00 LOCATION N 4838418.2 ;E 287893.0 ORIGINATED BY _Cs
DIST Central HWY 410 BOREHOLE TYPE _ D-50 Track-mount, 152 mm Solid Stem Augers COMPILED BY MAS
DATUM  Geodetic DATE August 27, 2012 CHECKED BY LCC
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
| NATURAL [ REMARKS
W o 5 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 E|l2) | 2 (28] E —o——— DISTRIBUTION
DEPTH <|[S| | > |38 < [© UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
1975 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Clayey silt, trace gravel and sand,
containing rootlets (FILL) 1 Ss 24 o
Very stiff
196.8 Brown 197
0.7 Moist
Sand, trace gravel, trace silt, trace
clay (FILL) 2|88 13
196.1 Compact
15 Brown 196
Moist
Clayey silt, with to some sand, 3| ss 10 o = 1120 40 29
trace to some gravel (FILL)
Firm to very stiff
Brown to grey
Moist 4| ss | 15 195
5| SS 6 o
193.8 194
3.7 CLAYEY SILT with to some sand,
trace to some gravel (TILL)
Very stiff to hard SS 23
Grey
Moist 193
ss | 34 o 5 15 52 28
192
Ss 61 191
190
Containing cobbles and boulders
below 7.6 m S 62 ol HH 8 33 42 17
189
SS 162/0.1
188
187
186.7 SS {00/0 1
10.8 END OF BOREHOLE
NOTE:
1. Open borehole dry upon
completion of drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 9/27/12

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No GR-1

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4839008.9 ;E 287180.4 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 6, 2011 CHECKED BY LCC
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
W 2 —— 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 lel e |2 (22| & —_—— DISTRIBUTION
DEPTH é S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
206.4 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 ASPHALT
0.2 Silty sand and gravel (FILL) 1 SS 21 206 o
Compact
205.7 Brown
0.7 Moist
Clayey silt with sand, some gravel 2 SS 12 o
(FILL)
Firm to very stiff 205
quwn
Moist 3 ss 7
204
4 SS 24 o 14 36 37 13
5| S8 12 203
202.7
3.7 Sand and silt, trace clay and
gravel (FILL)
Compact 6 SS 20 o 2 55 40 3
Brown
201.2 Wet 202
. Clayey silt, some sand, trace to
some gravel (FILL) 7 SS 1"
Stiff
Brown
Moist
200.8 ' 201
5.6 CLAYEY SILT, trace to some L4 B
sand, trace gravel (TILL) 4 ."
Hard ] ot
Brown ¥ 4
Moist 175 8 | ss | 30 200 ot i
199.7 4
6.7 END OF BOREHOLE
NOTE:
1. Borehole dry on completion of
drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 9/27/12

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No GR-2

SHEET 1 OF

1 METRIC

PROJECT 11-1111-0083
G.W.P._ 2144-07-00 LOCATION N 4839025.0 ;E 287165.3 ORIGINATED BY _MsS
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 6, 2011 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
W o 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
o|lm| & i O |SHEAR STRENGTH kPa
ELEV DESCRIPTION S| & | 2|22 E —0——i DISTRIBUTION
DEPTH § S ﬁ > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
207.1 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Clayey silt with sand, trace gravel 207
(FILL) 1] ss | 1
Stiff
206.4 Brown
0.7 Moist
Sandy silt, trace gravel, trace clay
(FILL) 2| ss 10 206 o
205.6 Compact
15 Brown
: Moist
Clayey silt with sand, trace gravel 3 Ss 5
(FILL)
Firm to stiff 205
Brown
Moist 4| ss | 13 °
204
5| SS 6
6 | SS 6 203 ¢ } 5 40 39 16
7| ss 6
202
201.5
5.6 CLAYEY SILT with sand, some Ll
gravel, containing rootlets (TILL) 5 ."
Very stiff to hard M I 201
Brown becoming grey at a depth of 41 2
7.6m B 8 | ss | 15 o
Moist <
LA
(M bt
% 17
1 200
b4
4 b
114
0 o | ss | 2 > — 15 35 36 14
[44
it 199
14
gy
141
v
198.0 i o3 198
9.1 SHALE (BEDROCK)
REC -
1 RC 79% RQD = 14%
197
Bedrock cored from 9.1 m to 12.1
m
Refer to Record of Drillhole GR-2 196
for rock coring details REC —
2 RC 97% RQD = 0%
195.0
121 END OF BOREHOLE 195
NOTE:
1. Borehole dry on completion of
overburden drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



PROJECT: 11-1111-0083 RECORD OF DRILLHOLE: GR'2 SHEET 1 OF 1

LOCATION: N 4839025.0 ;E 287165.3 DRILLING DATE: November 6, 2011 DATUM: Geodetic
DRILL RIG: CME 55 Trackmount

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 9/27/12

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a |Z| IN_ - Joint BD- Bedding PL - Planar PO- Polished MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved K - Slickensided BR - Broken Rock
w le) o 9 | SH - Shear CO- Contact UN- Undulating SM- Smooth NOTE: For additional
g ol 9 - S Q%[ VN -Vvein OR- Orthogonal ST - Stepped RO- Rough abbreviations refer to list of
w x O | ELEV. | 2 Olel CJ - Conjugate CL - Cleavage IR - Irregular VR- Very Rough  abbreviations & symbols.
o DESCRIPTION r = B y Roug NOTES
E E g Q [DEPTH| S RECOVERY FRACT. DISCONTINUITY DATA HYDRAULIC |Diametral
ns < Q 4 R.Q.D. | INDEX 'ONDUCTIVITYPoint LoagrMmC|
i} 3 S [ m Z [ rora | soun | % | PER | 5 ange | eone" K cmisec | Index |.qy
e 4 » 3 | CORE % CORE % o3m | 00| axs | MESRemon - [l £ n 7 | MPa) v
a T [3398]8898|8898 0908|828 [ o888 2222 |avo
| GROUND SURFACE 198.00
L SHALE BEDROCK (GEORGIAN BAY 9.10 ]
- FORMATION) containing fossiliferous e
- LIMESTONE interbeds, highly ]
K weathered clay zones between depth of ]
| 10.9 m (Elev. 196.2 m)and 11.1 m i
B (Elev. 196.0 m) and from 11.3 m (Elev. ]
- 195.8 m) and 11.5 m (Elev. 195.62 m) 1 ]
— 10 Slightly to moderately weathered —
i Grey ]
B Laminated ]
B »| Medium strong ]
B of<g ]
o ]
B ol& ]
B z|z ]
B z ]
I ]
: (Axial) :
n 2 .
2] 194.98 | o [ [ n
- END OF DRILLHOLE 12.12 ]
— 13 ]
— 14 ]
— 15 ]
— 16 ]
— 17 ]
— 18 ]
— 19 ]
DEPTH SCALE LOGGED: MS
1:50 CHECKED: LCC




GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 9/27/12

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No GR-3

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4839035.9 ;E 287176.5 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 6, 2011 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL - REMARKS
Wol X & 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 Elo| & | 3 [22]| 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION g ARNEREY: < | O UNCONFINED ~ + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
207.2 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Clayey silt with to some sand, 207
some gravel, containing pockets of 1 SS 7 q
silty sand (FILL)
Firm to very stiff
Brown
Moist
2 SS 8
206
3 SS 6 e 7 28 49 16
205
4 SS 5
204
5 SS 1 o
6 SS 10 203
7| ss | 10 +—H
202
201
8 SS 16
200.0
7.2 CLAYEY SILT, some sand and L4 B 200
gravel (TILL) > ."
Very stiff K b
'\Gﬂg?\é/t- brown ,/: 9| ss 21 o} | 14 15 46 25
L4117 199
LA
85 g3
¥4
Z 8P ¢
o1
198.1 5
9.1 SHALE (BEDROCK) 198
REC -
1 RC 79% RQD = 0%
197
Bedrock cored from 9.1 m to 12.2
m
Refer to Record of Drillhole GR-3 2 | rc |REC 196 RQD = 5%
for rock coring details °
195.0
12.2 END OF BOREHOLE 195
NOTE:
1. Borehole dry on completion of
overburden drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



PROJECT: 11-1111-0083

LOCATION: N 4839035.9 ;E 287176.5

RECORD OF DRILLHOLE: GR-3

DRILLING DATE: November 6, 2011
DRILL RIG: CME 55 Trackmount

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 9/27/12

1:50

INCLINATION: -90° AZIMUTH: - . -
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint BD- Bedding PL - Planar MB - Mechanical Break

w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved

} 8 o OF| sH - Shear CO- Contact UN- Undulating

g @ & — 1] O] VN -Vein OR- Orthogonal ST - Stepped abbreviations refer to list of

1714 74 S} z Ole| €y - Conjugate CL - Cleavage R - Irregular NOTES

T~ o DESCRIPTION 6 z

fw| = 2 = RECOVERY FRACT, DISCONTINUITY DATA

[ 5 s x R.Q.D. | INDEX DPwrt RMC

u = > 5 conts ) % | PER CORE [ ypE AND SURFACE Q

e o » 3 N N 03m AXIS | DESCRIPTION %5 hvG,

o L |88 8898 839R | 028K o888 ~
GROUND SURFACE
- SHALE BEDROCK (GEORGIAN BAY e
R FORMATION) containing fossiliferous ]
[ LIMESTONE interbeds i
B Slightly weathered E
- Grey E
B Laminated ]
DR Medium strong 7
[ o | 1
of £
B els ]
n aglS u
B z(z ]
- z .
. —
e —
- END OF DRILLHOLE T ] R
L 3 —
— 14 —
_— —
L 16 —
— —
- —
- —
DEPTH SCALE LOGGED: MS

CHECKED: LCC




éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 9/27/12

PROJECT 1141110083 RECORD OF BOREHOLE No GR-4  SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4839040.5 ;E 287149.7 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME 75 Truck-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 3, 2011 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
w oy < & PLASTIC LiQuID =
£z| 9 Lmr  MOISTURE . “ruir| £ § &
= w |<8| & 20 40 60 80 100 CONTENT z 9
2% wlzE| z v . . . . We w w | 55 [ cramsize
o|lm| & 2 |25| © |SHEAR STRENGTH kPa
ELEV DESCRIPTION S| & | 2|22 E —0——i DISTRIBUTION
DEPTH S|3| F| 5 [38| £ |o UNCONFINED  + FIELD VANE Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
200.4 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Asphalt
0.2 Silty sand and gravel (FILL) 1 SS 24 200 o
Compact
199.7 Brown a%%!
0.7 Moist v )
CLAYEY SILT with to some sand, rl«l] 2 sSs 24 9 — 15 26 43 16
some gravel (TILL) ol
Very stiff to hard 1% 199
Brown becoming grey at a depth of 2ol
0.9m 11
Moiet i 3| ss | 45 o
./ :’
197.8 4 4 | SS 109/0.1 198
26 SHALE (BEDROCK)
REC -
1 RC 80% RQD = 0%
197
2 | rc | RES RQD = 20%
196
Bedrock cored from 2.6 m to 6.5 m
] 195
Refer to Record of Drillhole GR-4
for rock coring details 3 RC REOC RQD = 45%
100%
193.9 194
6.5 END OF BOREHOLE

NOTE:

1. Borehole dry on completion of
overburden drilling.

+ 3’ 3. Numbers refer to

0y
I @] 3% STRAIN AT FAILURE
Sensitivity



PROJECT: 11-1111-0083

LOCATION: N 4839040.5 ;E 287149.7

RECORD OF DRILLHOLE: GR-4

DRILLING DATE: November 3, 2011
DRILL RIG: CME 75 Trackmount

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 9/27/12

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint BD- Bedding PL - Planar MB - Mechanical Break
W 4 O] S/Z| FLT - Fault FO- Foliation CU- Curved BR - Broken Rock
} Q o OF| sH - Shear CO- Contact UN- Undulating NOTE: For additional
<o | 9 ~ ; %[ VN - Vein OR- Orthogonal ST - Stepped it
oul w o [] S ein ogonal eppe: abbreviations refer to list of
1714 4 L z | CJ - Conjugate CL - Cleavage IR - Irregular abbreviations & symbols. NOTES
T~ o DESCRIPTION 6 z
Ew | = m =) RECOVERY FRACT DISCONTINUITY DATA HYDRAULIC [Diametral
8= | 5 2 4 + Mo T oo R.g.o. Il\éDEERX SEwrT OEDuc/Tlvww(aIm:1 Load
= > a2 9 Y o BAngle | CORE , cm/sec Index
° | g 2 |onen | oo | sea | S2m | oge | 2, [ Bt [l 5 | M
2898|3898 8898 [022][ 82K | o888 S222 |avo
GROUND SURFACE
L SHALE BEDROCK (GEORGIAN BAY ]
- FORMATION) containing fossiliferous E
B LIMESTONE interbeds and 1-5 cm thick ]
[ clay seams at depths of 3.6 m (Elev. ]
B 196.8 m), 5.0 m (Elev. 195.4 m) and 5.5 ]
B m (Elev. 194.9 m) ]
- Slightly weathered i
B Grey ]
i Laminated ]
B Medium strong ]
— ]
i ) ]
(S} B
B 2= ]
= [¢] S ] .
| Tz i
- T -
- ] o ]
B p ]
L 5 ]
B END OF DRILLHOLE T I i
_— ]
I ]
L ]
I ]
I ]
— ]
DEPTH SCALE LOGGED: MS
1:50 CHECKED: LCC




éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 9/27/12

CROJECT 1141110083 RECORD OF BOREHOLE NoGR-5  SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4839049.0 ;E 287164.0 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME 75 Truck-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 3, 2011 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL REMARKS
Wol X & PLASTIC yieripe  Liaupf b
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION < SRR EY < | O UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
2005 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Asphalt
0.2 Silty sand and gravel (FILL) 1 SS 29 [¢]
Compact 200
199.8 Brown
0.7 Moist 4
SILTY CLAY, some gravel, trace 2 | ss 18
to some sand (TILL) v
Very stiff g
Grey i 199 40
i 9
Moist 3| ss | 17 o |t 17 7 55 21
9
198.0 6kl 4 SS [50/0.0 198 )
25 SHALE (BEDROCK)
REC -
1 RC 88% RQD = 24%
197
REC -
2 RC 95% RQD = 7%
196
Bedrock cored from 2.5 mto 6.5 m
REC 195
3 | RC |400% RQD = 35%
Refer to Re.cord of Drillhole GR-5
194.0 for rock coring details : ¥ 104
6.5 END OF BOREHOLE

NOTES:

1. Piezometer dry on completion of
drilling.

2. Water level in piezometer at a
depth of 1.6 m below ground
surface (Elev. 198.9 m) on
January 19, 2012.

3. Water level in piezometer at a
depth of 1.7 m below ground
surface (Elev. 198.8 m) on
January 30, 2012.

+ 3’ 3. Numbers refer to

0y
I @] 3% STRAIN AT FAILURE
Sensitivity



PROJECT:

11-1111-0083

LOCATION: N 4839049.0 ;E 287164.0

RECORD OF DRILLHOLE: GR-5

DRILLING DATE: November 3, 2011
DRILL RIG: CME 75 Trackmount

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 9/27/12

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint BD- Bedding PL - Planar MB - Mechanical Break
W 4 O] S/Z| FLT - Fault FO- Foliation CU- Curved BR - Broken Rock
} Q o OF| sH - Shear CO- Contact UN- Undulating NOTE: For additional
<o | 9 ~ ; %[ VN - Vein OR- Orthogonal ST - Stepped it
ow w o o 3 o el ! ogonal leppe abbrevla(!ons refer to list of
1714 4 L z | CJ - Conjugate CL - Cleavage IR - Irregular abbreviations & symbols. NOTES
T~ o DESCRIPTION 6 z
Ew | = m =) RECOVERY FRACT DISCONTINUITY DATA HYDRAULIC [Diametral
ons < s 4 < o oo R.g.D. INDEX DIPwrL. 'ONDUCTIVITYPoint LoagrMmC|
i i s % PUclarsl P I (;’.5'21 B Anj: CoE [ TvpE AND sURFACE "E: Jq; rr%/zeﬂ(; (Tfpe:) A’\%_
a L 1233313331 [839] | 022R[ 828|838 PR |avo
GROUND SURFACE
[ SHALE BEDROCK (GEORGIAN BAY TTHIT] ]
L FORMATION) containing fossiliferous -
- LIMESTONE interbeds and 2-10 cm E
B thick clay seams at a depth of 3.2 m 1
T (Elev. 197.3 m) and 3.5 (Elev. 197.0 m) ]
B Slightly weathered ]
L Grey ]
- Laminated 111 111 || B
i Medium strong 1
— ]
L - ]
L ol < ]
2|3
- o g .
L Iz ]
B z o ]
— | —] ]
I ]
- END OF DRILLHOLE T I ] E
I ]
Y ]
L ]
— ]
R, ]
— ]
DEPTH SCALE LOGGED: MS
1:50 CHECKED: LCC




GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 9/27/12

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No GR-6

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P._ 2144-07-00 LOCATION N 4839053.3 ;E 287147.6 ORIGINATED BY _MsS
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 7, 2011 CHECKED BY LCC
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION
wel = —— pLAsTIC WATURAL  Liup| | & REMARKS
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 o ] i i O |SHEAR STRENGTH kPa
DESCRIPTION E|l2) | 2 (28] E —o——— DISTRIBUTION
DEPTH § S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
207.7 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Clayey silt, trace to some sand,
trace gravel (FILL) 1 SSs 5 o
Firm to stiff
Brown
Moist 207
2 SS 1"
206.4
1.3 Sand and silt, trace clay, trace
gravel (FILL)
Compact 206
Brown 3 Ss 18 [e} 4 53 36 7
205.5 Moist
22 Clayey silt, trace to some sand,
trace gravel, containing pockets of
sandy silt (FILL) 4| ss 9 205
Firm to stiff
Brown
Moist
5| SS 7 Fe—
204
203.4 6 | SS 7
4.3 Gravelly sand, some silt, trace clay
(FILL)
Dense 203
Brown 7| ss | 31 o 27 58 13 2
Moist
2021
5.6 Clayey silt, with to some sand, 202
some gravel, containing rootlets
(FILL)
Very stiff
8| ss | 15 ol | 16 23 34 27
Grey
Moist 201
200.7
o/
200.4 Boulder QO
7.3 Clayey silt, with to some sand,
some gravel
(FILL) 200
Very stiff
Grey 199
Moist
198.3
9.4 Concrete
197.8 198
9.9 SHALE (BEDROCK)
REC -
1 RC | g0 RQD = 15%
197
Bedrock cored from 9.9 m to 13.0 REC _
m 2 | RC | g0, 196 RQD = 16%
Refer to Record of Drillhole GR-6
for rock coring details.
REC
3 | RC | oo 195 RQD =21%
194.7
13.0 END OF BOREHOLE
NOTE:
1. Borehole dry on completion of
overburden drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



PROJECT: 11-1111-0083

LOCATION: N 4839053.3 ;E 287147.6

RECORD OF DRILLHOLE: GR-6

DRILLING DATE: November 7, 2011

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 9/27/12

INCLINATION: -90° AZIMUTH: - DRILL RIG: . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a |z| IN_ - Joint PL - Planar MB - Mechanical Break
w o 0] 3| ’JDC FLT - Fault CU- Curved BR - Broken Rock
2 8 9 OJF;| SH - Shear UN- Undulating NOTE: For addtional
o m hl o I} 8 x| YN -Vein ST - Stepped abbreviations refer to list of
74 14 = z | CJ - Conjugate R - Irregular abbreviations & symbols. NOTES
T~ o DESCRIPTION = z
—u z g =} RECOVERY DISCONTINUITY DATA HYDRAULIC |Diametral
y= (3 = x < [For T sono St ONDUCTIVITYPort LoacRic
= > 1%} o " CORE g X | -Q
© L& @ i P e | ORI [ p o | M e
GROUND SURFACE (]
[ 10 SHALE BEDROCK (GEORGIAN BAY N ] ]
- FORMATION) containing fossiliferous e
- LIMESTONE interbeds and a 3 cm thick ]
R clay seam at a depth of 12.4 m (Elev. ]
[ 195.3 m) ]
B Slightly weathered ]
- Grey -
B Laminated B — ]
[ Medium strong 2
B > ]
B 9| £ ]
[ ald8 1
R B L (Axial) i
- z -
— ]
- L (Axial) 1
— END OF DRILLHOLE I ] ]
_— ]
— ]
I, ]
— ]
L 15 ]
I ]
DEPTH SCALE LOGGED: MS
1: CHECKED: LCC




Golde

F Golder
7 Associates

Foundation Design

PROJECT _ 11-1111-0083

G.W.P.  2144-07-00

DIST Central HWY _410
DATUM _Geodetic

RECORD OF BOREHOLE No GR-7

LOCATION

N 4839074.4 ;E 287127.5

SHEET 1 OF 1

BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers

November 7, 2011

METRIC

ORIGINATED BY _ms
COMPILED BY NK
CHECKED BY Lcc

DYNAMIC CONE PENETRATION

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 9/27/12

SOIL PROFILE SAMPLES W |RESISTANCE PLOT
ﬁ ol 2 SISTANCEPLOT — vaup| REMARKS
5 NEEAR: 20 40 60 80 LMl = o &
9l u 2| 2 L L L L w | 2 ¥ GRAIN SIZE
ELEV "J_- ol & 2 S5 g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION S|13| | 5 [38]| < [o unconrnep  + FiELD vaNE Y )
i Z |€°| L |® QUCKTRIAXIAL X REMOULDED WATER CONTENT (%)
207.1|  GROUND SURFACE “ 20 40 60 80 30 kNm® |GR SA Sl CL
8? TOPSOIL s 207
’ Clayey silt, some sand, containing 1 SS 8
organics and pockets of sandy silt
206.4 (FILL)
07 Stiff
Brown
Moist 2188|118 206
205.6 Silty sand, containing pockets of
15 clayey silt (FILL)
Compact
Brown 3 BN 6
Moist 205
Clayey silt to silty clay, with to
some sand, trace gravel,
containing organics and pockets of 4 | SS 10 3 36 40 21
sandy silt (FILL)
Firm to very stiff
Brown to black 204
Moist 5 ss 16
6 | SS 18 203
7| ss 9
202
201 e
8 | Ss 11 1 25 59 15
2004
6.7 END OF BOREHOLE
NOTE:
1. Borehole dry on completion of
drilling.
0y
+ 3’ X Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



GTA-MTO 001 1111110083.GPJ GAL-MISS.GDT 8/8/12

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No CN-1

SHEET 1 OF 1

METRIC

Sensitivity

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4839425.0 ;E 286786.4 ORIGINATED BY _sB
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 57 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM _Geodetic DATE March 27, 2012 CHECKED BY LCC
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
| NATURAL [ REMARKS
W 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 oo | H i O |SHEAR STRENGTH kPa
DESCRIPTION =l = = < zZz = | DISTRIBUTION
DEPTH 2|3 F | >|35 < | © UNCONFINED ~ + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
216.5 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, containing rootlets (FILL) 1 Ss 5
Firm to stiff 216
Brown
Moist
2| ss 10 o
215.1
1.4 Sand and silt, some gravel, trace 215
to some clay (FILL)
Loose to dense 3 SS 26
Brown
Moist to wet
4 | ss 10 214 o NP 12 38 43 7
Samples 5 and 6 wet between
approximately 3.0 mand 4.5 m
depth 5| SS 5 213
6 | SS 20 q
212
7| ss 20
211
8 | Ss 36 210 o NP 12 31 45 12
209
9 | ss 14
207.8 208
8.7 CLAYEY SILT with sand, trace A
gravel (TILL) ."
Stiff H B
Brown ¥i4
Moist aB 10 ss | 13 207 15 5 24 42 29
206.8 A
9.8 END OF BOREHOLE
NOTE:
1. Open borehole dry upon
completion of drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE



GTA-MTO 001 1111110083.GPJ GAL-MISS.GDT 8/8/12

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No CN-2

SHEET 1 OF 2

METRIC

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4839441.7 ;E 286770.8 ORIGINATED BY _sB
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM _Geodetic DATE March 27, 2012 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
W o 6 & PLASTIC \dieTore  LIQUD[ £
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 —0——i DISTRIBUTION
DEPTH é S ﬁ > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
217.4 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, containing rootlets and 1 Ss 6 o
216.8 organics (FILL) 217
0' 5 Firm
: \ Brown /
Moist
Gravelly sand and silt, trace clay, 2 S8 16
containing pockets of clayey silt 216
(FILL)
Very loose to very dense
Moist 3 SS 15 ol
Brown
215
4| ss 3
5| SS 13 214 o NP 27 35 32 6
6 | SS 9
213
7| SS 60 o
212
8 | SS 53 211
210.2 /l!r/
7.2 Clayey silt with sand, some gravel =
(FILL) 210
Stiff
Brown
Moist 9 SS 10 le—i 16 36 34 14
209
208.7 %
8.7 CLAYEY SILT, some to with sand, 5
trace gravel (TILL) V%
Stiff to hard A bt
Brown 2
Moist 7 10 208
¥4
7
gvgy
A
% :,‘
(4 b
);:‘ 207
14
&,’ 11 o+ 2 21 47 30
z 4‘
(4 o 206
?‘y‘
vdl
205.4 )ﬂf
I SHALE (BEDROCK)
22| \ Weathered / 1z
\Grey / 205
SHALE (BEDROCK) containing
limestone interbeds
1 RQD = 40%
Bedrock cored from 12.2 mto 15.4
m 204
Refer to Record of Drillhole CN-2
for rock coring details
REC -
2 | RC | g3op 203 RQD = 66%
Continued Next Page 3 w3 Numb fort 3%
+9,x 9, Rumbersrelerio o 9% grRAIN AT FAILURE

Sensitivity



éjé‘ ;Golde Foundation Design

F Golder
7 Associates

PROJECT  11-1111-0083 RECORD OF BOREHOLE No CN-2 SHEET 2 OF 2 METRIC
G.W.P.  2144-07-00 LOCATION N 4839441.7 ;E 286770.8 ORIGINATED BY _SB
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM _Geodetic DATE March 27, 2012 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w RS NCE R OT CATURAL REMARKS
Wol X & PLASTIC yieripe  Liaupf b
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION < SRR EY < | O UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
—- CONTINUED FROM PREVIOUS PAGE -~ w 20 40 60 80 100 10 20 30 kN/m* |GR SA SI CL
REC _
2020 2 | RC | g5 - RQD = 66%
15.4 END OF BOREHOLE

GTA-MTO 001 1111110083.GPJ GAL-MISS.GDT 8/8/12

NOTES:

1. Open borehole dry upon
completion of overburden drilling.

2. Water level in piezometer at a
depth of 7.2 m (Elev. 210.2 m) on
completion of drilling.

+ 3’ 3. Numbers refer to

0y
I @] 3% STRAIN AT FAILURE
Sensitivity



PROJECT: 11-1111-0083

LOCATION: N 4839441.7 ;E 286770.8

RECORD OF DRILLHOLE: CN-2

DRILLING DATE: March 27, 2012
DRILL RIG: CME 55 Trackmount

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 8/8/12

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint PL - Planar MB - Mechanical Break
w 14 [0) = ’JDC FLT - Fault CU- Curved
o (o] [e] OF| SH - Shear UN- Undulating
S 2 - S Q| VN -vein ST - Stepped abbreviations refer (o list of
1714 74 S} z Ole| €y - Conjugate R - Irregular NOTES
T~ o DESCRIPTION 6 z
fw| =2 2 35 RECOVERY DISCONTINUITY DATA
%= = 2 = % | ToraL [ soup et 3’89
© 1B g ol S RS e 1
GROUND SURFACE
i SHALE BEDROCK (GEORGIAN BAY T | ]
- FORMATION) containing fossiliferous e
- LIMESTONE interbeds ]
R Slightly to moderately weathered ]
| Dark grey i
B Weak to strong o ]
— 13 g _]
B o ]
L e ]
- [e] T 1 1 -
L z ]
_— ]
N i ]
L g ]
— ]
i END OF DRILLHOLE ] i
L 16 ]
__— ]
I, ]
E— ]
) ]
I ]
I ]
DEPTH SCALE LOGGED: SB
1:50 CHECKED:




GTA-MTO 001 1111110083.GPJ GAL-MISS.GDT 8/8/12

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No CN-3

SHEET 1 OF 1

METRIC

Sensitivity

PROJECT 11-1111-0083
G.W.P._ 2144-07-00 LOCATION N 4839465.8 ;E 286760.7 ORIGINATED BY _sB
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM _Geodetic DATE April 11, 2012 CHECKED BY LCC
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
| NATURAL [ REMARKS
W o 5 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 E|l2) | 2 (28] E —o——— DISTRIBUTION
DEPTH § S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
200.2 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Silty sand, some gravel, trace clay, 209
containing organics (FILL) 1 Ss 9 o
Loose
208.5 Brown
0.7 Moist
Clayey silt, some sand, trace
gravel (FILL) 2| ss 7 208
207.8 Firm
14 Brown B
Moist % "
CLAYEY SILT with sand, trace to Ml 3| SS | 17 oF— 9 29 37 25
some gravel (TILL) 114
Very stiff to hard ; "Q 207
Brown g 394
Moist 1] 4 | ss | 31
1444
206.2 Y
3.0 SHALE (BEDROCK) 5 SS_50/0.1 206 o
Weathered
Grey
| 2052, _ __ ___ _ __ _ _ __ _ _ _ _
4.0 SHALE (BEDROCK) containing
limestone interbeds 1 RC 5&;5; 205 RQD = 0%
o
Bedrock cored from 4.0 to 7.0 m
Refer to Record of Drillhole CN-3
for rock coring details
2 | rc | REC 204 RQD = 73%
95% °
203
REC -
3 | RC 1100% RQD = 67%
202.2
7.0 END OF BOREHOLE
NOTE:
1. Open borehole dry upon
completion of overburden drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE



PROJECT: 11-1111-0083

LOCATION: N 4839465.8 ;E 286760.7

RECORD OF DRILLHOLE: CN-3

DRILLING DATE: April 11, 2012
DRILL RIG: CME 55 Trackmount

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 8/8/12

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint PL - Planar MB - Mechanical Break
w 14 [0) = ’JDC FLT - Fault CU- Curved
o (o] [e] OF| SH - Shear UN- Undulating
S 2 - S Q| VN -vein ST - Stepped abbreviations refer (o list of
o | % ELEV. | =2 Olg| €4 - Conjugate R - Irregular abbreviations & symbols. NOTES
T~ o DESCRIPTION 5 z
|z Q [pepTH 2 RECOVERY DISCONTINUITY DATA
] 3 = (m) I | toraL | soup DIPw.rt. RvC
a o o Q
i 2 3 |comev]eomx SRR o
GROUND SURFACE 205.23
— ¢ SHALE BEDROCK (GEORGIAN BAY 3.96 ]
[ FORMATION) containing fossiliferous i
B LIMESTONE interbeds ]
- Slightly to moderately weathered 1
B Dark grey | ]
R Weak to medium strong ]
- ]
B o ]
B e ]
B o ]
B z ]
L 6 ]
N ; 202.18 ]
- END OF DRILLHOLE 7.01 ]
Y ]
L ]
I ]
- ]
I ]
I ]
DEPTH SCALE LOGGED: SB
1:50 CHECKED: NK




GTA-MTO 001 1111110083.GPJ GAL-MISS.GDT 8/8/12

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No CN-4

SHEET 1 OF 1

METRIC

Sensitivity

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4839460.9 ;E 286741.3 ORIGINATED BY _sB
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM _Geodetic DATE April 11, 2012 CHECKED BY LCC
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% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV oo | H 2 |25| © |SHEAR STRENGTH kPa
DESGRIPTION clel e | 2 [zg] & —_—— DISTRIBUTION
DEPTH § S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
209.0 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Clayey silt, trace to some sand,
trace to some gravel, containing 1 Ss 5 o
organics (FILL)
Firm
Brown to grey
Moist
ois 2| ss 5 208
207.7
1.3 CLAYEY SILT with sand to some ] bt
sand, some gravel (TILL) bk
\éery stiff to hard # 3 | ss 18 — |
rown av 207
Moist §h g
) ,‘2 4 | ss 45 o 13 21 47 19
PrlaC
o
5 206
205.7 Al 5 | ss [p4/0.15 o
3.3 SHALE (BEDROCK)
Weathered
Grey
| 20500 _ __ _ _ _ __ _ _ __ _ _ _ _
4.0 SHALE (BEDROCK) containing 205
limestone interbeds 1| rc | REC RQD = 25%
92%
Bedrock cored from 4.0 to 7.3 m
Refer to Record of Drillhole CN-4 204
for rock coring details
REC -
2 RC 95% RQD = 46%
203
REC -
3 RC 94% RQD = 76%
202
201.7
7.3 END OF BOREHOLE
NOTE:
1. Open borehole dry upon
completion of overburden drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE



PROJECT: 11-1111-0083 RECORD OF DRILLHOLE: CN'4 SHEET 1 OF 1

LOCATION: N 4839460.9 ;E 286741.3 DRILLING DATE: April 11, 2012 DATUM: Geodetic
DRILL RIG: CME 55 Trackmount

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 8/8/12

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a |Z| IN_ - Joint BD- Bedding PL - Planar PO- Polished MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved K - Slickensided BR - Broken Rock
0 8 o O|F| SH - Shear CO- Contact UN- Undulating  SM- Smooth NOTE: For additional
g (%) g — S O] VN -Vein OR- Orthogonal ST - Stepped RO- Rough abbreviations refer to list of
w x O | ELEV. | 2 Olel CJ - Conjugate CL - Cleavage IR - Irregular VR- Very Rough  abbreviations & symbols.
o DESCRIPTION r = B y Roug NOTES
E E g Q [DEPTH| S RECOVERY FRACT. DISCONTINUITY DATA HYDRAULIC |Diametral
ons < g (m) 4 < o oo R.g.D. INDEX DIPwrl 'ONDUCTIVITYPoint LoagrMmC|
w O s 17} o PER | g Angle | CORE K, cm/sec Index [.q
o o > |CORE % | CORE % TYPE AND SURFACE © o ¥ o
%] 0.3 AXIS Jrldalun] @ © v o (MPa) hvG)|
& % 3298|2893 | 2898|0008 | 588 | cags| T 2228 |avo
GROUND SURFACE 205.03
— 4 SHALE BEDROCK (GEORGIAN BAY 3.96 ]
[ FORMATION) containing fossiliferous < i
| LIMESTONE interbeds 1 S| i
- Slightly to moderately weathered N i
B Dark grey ]
R Weak to medium strong ]
- ]
B < ]
B 2 g 1
B o ]
L @ .
n g .
z
L 6 ]
B o ]
B 3 g ]
_— ]
B 20167 ] ]
- END OF DRILLHOLE 7.32 g
Y ]
L ]
I ]
- ]
I ]
I ]
DEPTH SCALE LOGGED: SB
1:50 CHECKED: NK




éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 1111110083.GPJ GAL-MISS.GDT 8/8/12

PROJECT 1111110083 RECORD OF BOREHOLE NoCN-5  SHEET 1 OF 1 METRIC
G.W.P._ 2144-07-00 LOCATION N 4839489.5 ;E 286737.8 ORIGINATED BY _sB
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM _Geodetic DATE April 9, 2012 CHECKED BY LCC
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
| NATURAL [ REMARKS
W o 5 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 =l = = < zZz = | DISTRIBUTION
DEPTH 2|3 F | >|35 < | © UNCONFINED ~ + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
210.4 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Silty sand, trace clay, trace gravel,
containing organics (FILL) 1 Ss 14 210
Compact
209.7 Brown
0.7 Moist
Clayey silt with sand, some gravel, I
containing organics (FILL) 2 SS 14 —
Firm to stiff 209
Brown
Moist
3 Ss 4 [e] 23 30 35 12
208.0 4 | sS }50/0.09 208 °
24 CONCRETE v
207.4
31 CLAYEY SILT with sand and
gravel (TILL) 5| ss | 3 207 i i
Hard
Brown %
Moist §hgd
,:i 6 Ss 93 g 35 27 28 10
206.0 A 206
SHALE (BEDROCK
| 2057 Weatneros ’ _ 7 [ SS 00,15
4.7 \_GEV _________
SHALE (BEDROCK) containing
limestone interbeds 1| re $5E°/E 205 RQD = 24%
Bedrock cored from 4.7 to 8.5 m
Refer to Record of Drillhole CN-5
for rock coring details
204
REC -
2| RC 1 100% RQD = 84%
203
REC -
3 RC 97% RQD = 79%
201.9 202
8.5 END OF BOREHOLE
NOTE:
1. Open borehole dry upon
completion of overburden drilling.

+ 3’ 3. Numbers refer to

0y
I @] 3% STRAIN AT FAILURE
Sensitivity



PROJECT: 11-1111-0083 RECORD OF DRILLHOLE: CN'5 SHEET 1 OF 1

LOCATION: N 4839489.5 ;E 286737.8 DRILLING DATE: April 9, 2012 DATUM: Geodetic
DRILL RIG: CME 55 Trackmount

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 8/8/12

INCLINATION: -90° AZIMUTH: - . -
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a |Z| IN_ - Joint BD- Bedding PL - Planar PO- Polished MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved K - Slickensided BR - Broken Rock
=2 8 9 9 | sH - Shear CO- Contact UN- Undulating  SM- Smooth NOTE: For additional
g m g S Q|| VN -Vein OR- Orthogonal ST - Stepped RO- Rough abbreviations refer to list of
h x DESCRIPTION % ELEV. | 2 ol x| CJ - Conjugate CL - Cleavage IR - Irregular VR- Very Rough ~ abbreviations & symbols. NOTES
E E g 8 DEPTH % RECOVERY FRACT, DISCONTINUITY DATA HYDRAULIC |Diametral
ons < s (m) 4 < o oo R.g.D. INDEX DIPwrl 'ONDUCTIVITYPoint LoagrMmC|
w O s 17} o PER | g Angle | CORE K, cm/sec Index [.q
o o > |CORE % | CORE % TYPE AND SURFACE © o ¥ o
%) 0.3 AXIS Jrldalun] @ © v o (MPa) hvG)|
& 2 |ogoc|esoc|cscc| "oan| og| ‘Sa| DESCRPTION ocooo
3398|8331 [383% [022R| 32K [ o888 SR |avo
GROUND SURFACE 205.78
B SHALE BEDROCK (GEORGIAN BAY 4.57 ]
B FORMATION) containing fossiliferous ]
L LIMESTONE interbeds -
— 5 Slightly to moderately weathered ]
B Dark grey ]
B Weak to medium strong 8 ]
R 1 8_ B
- —
B o ]
- ['4 .
B o ]
- z -
n = u
B 2 3 ]
L, —
— < —
L 3 IS ]
B 201.81 ]
B END OF DRILLHOLE 8.54 ]
— —
" —
L —
. —
L 3 —
— —
DEPTH SCALE LOGGED: SB
1:50 CHECKED: NK




éjé‘ ;Golde Foundation Design

GTA-MTO 001 1111110083.GPJ GAL-MISS.GDT 8/8/12

oA CX
A Associates
PROJECT 1111110083 RECORD OF BOREHOLE NoCN-6  SHEET 1 OF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4839486.8 ;E 286731.4 ORIGINATED BY _sB
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM _Geodetic DATE April 10, 2012 CHECKED BY LCC
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION
i < & pLasTic NATURAL ) oyp = REMARKS
=2 o MOISTURE (=
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Clm| & | 2]28| @ |SHEARSTRENGTHkPa
DESCRIPTION =l = & < zZz = | DISTRIBUTION
DEPTH § S - > 8 o ; O UNCONFINED + FIELD VANE 0 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
210.2 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Clayey silt, some gravel, trace
sand, containing organics (FILL) 1 sSs 8 210 9
Stiff
209.5 Brown
0.7 Moist LA B
CLAYEY SILT with to some sand, A1
trace gravel (TILL) Wbl 2| SS | 16 209
Very stiff to hard D,/.“
Moist I
Brown %44
qriy 3 | ss | 28 o 2 22 48 28
<P
kg 208
114
'*> 4 SS 21
144
o)
iy 207
4
Al 5 | ss | 43 o——
1A
1 6 [ ss frriog
¥
], 206
205.6 T
46 SHALE (BEDROCK) containing 7 507003
limestone interbeds
Bedrock cored from 4.6 to 8.8 m
1| re | B2 205 RQD = 31%
Refer to Record of Drillhole CN-6 °
for rock coring details
204
REC -
2 RC 67% RQD = 14%
203
REC -
3 | RC |100% 202 RQD = 84%
201.4
8.8 END OF BOREHOLE
NOTE:
1. Open borehole dry upon
completion of overburden drilling.

+ 3’ 3. Numbers refer to

0y
I @] 3% STRAIN AT FAILURE
Sensitivity



PROJECT: 11-1111-0083 RECORD OF DRILLHOLE: CN'6 SHEET 1 OF 1

LOCATION: N 4839486.8 ;E 286731.4 DRILLING DATE: April 10, 2012 DATUM: Geodetic
DRILL RIG: CME 55 Trackmount

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 8/8/12

INCLINATION: -90° AZIMUTH: - . -
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a |Z| IN_ - Joint BD- Bedding PL - Planar PO- Polished MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved K - Slickensided BR - Broken Rock
=2 8 9 9 | sH - Shear CO- Contact UN- Undulating  SM- Smooth NOTE: For additional
g m g S Q|| VN -Vein OR- Orthogonal ST - Stepped RO- Rough abbreviations refer to list of
h x DESCRIPTION % ELEV. | 2 ol x| CJ - Conjugate CL - Cleavage IR - Irregular VR- Very Rough ~ abbreviations & symbols. NOTES
E E g 8 DEPTH % RECOVERY FRACT, DISCONTINUITY DATA HYDRAULIC |Diametral
ons < s (m) 4 < o oo R.g.D. INDEX DIPwrl 'ONDUCTIVITYPoint LoagrMmC|
w O s 17} o PER | g Angle | CORE K, cm/sec Index [.q
o o > |CORE % | CORE % TYPE AND SURFACE © o ¥ o
%) 0.3 AXIS Jrldalun] @ © v o (MPa) hvG)|
& 2 |ogoc|esoc|cscc| "oan| og| ‘Sa| DESCRPTION ocooo
3398|8331 [383% [022R| 32K [ o888 SR |avo
GROUND SURFACE 205.64
B SHALE BEDROCK (GEORGIAN BAY 4.57 ]
B FORMATION) containing fossiliferous ]
L LIMESTONE interbeds -
— 5 Slightly to moderately weathered ]
B Dark grey ]
B Weak to medium strong 8 ]
R 1 8_ B
- —
i o ]
4
B G ]
- z X .
B 2 3 ]
L, —
— —
B . ]
B 3 g ]
- 201.37 ]
B END OF DRILLHOLE 8.84 ]
— —
" —
L —
. —
L 3 —
— —
DEPTH SCALE LOGGED: SB
1:50 CHECKED: NK




GTA-MTO 001 1111110083.GPJ GAL-MISS.GDT 8/8/12

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No CN-7

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4839485.3 ;E 286719.0 ORIGINATED BY _sB
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM _Geodetic DATE April 10, 2012 CHECKED BY LCC
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
DESGRIPTION clel e | 2 [zg] & —_—— DISTRIBUTION
DEPTH § S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
210.4]  GROUND SURFACE “ 20 40 60 80 100 10 20 30 kN/m® |GR SA Sl CL
0.0 Clayey silt, with to some sand,
trace gravel, containing organics 1 Ss 12 210
(FILL)
Stiff
quwn
Moist 2 SS 1 o} : 1 22 50 27
208.9 209
1.5 CLAYEY SILT with sand, trace to A
some gravel (TILL) .,‘ 3| ss 24
Very stiff to hard A bt
Brown ¥4
Moist !
ol 208
o] 4 | ss | 27 o
fuge
ZHr
grgy
528
k] 5 | SS | 26 207 } }
yilo
5 | 55 oo g 10 32 40 18
1A
206.0 ] 206
4.4 SHALE (BEDROCK)
Weathered £ S50y
Grey
| 2052
52 SHALE (BEDROCK) containing 205
limestone interbeds REC
1 RC 36% RQD = 17%
Bedrock cored from 5.2 mto 9.2 m °
Refer to Record of Drillhole CN-7
for rock coring details 204
REC -
2 RC 88% RQD = 59%
203
REC -
3 | RC 1100% 202 RQD = 84%
201.3
9.2 END OF BOREHOLE
NOTE:
1. Open borehole dry upon
completion of overburden drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



PROJECT: 11-1111-0083

LOCATION: N 4839485.3 ;E 286719.0

RECORD OF DRILLHOLE: CN-7

DRILLING DATE: April 10, 2012
DRILL RIG: CME 55 Trackmount

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 8/8/12

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint BD- Bedding PL - Planar MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved
o (o] [e] OF| SH - Shear CO- Contact UN- Undulating
g @ 2 = S Q| VN -Vein OR- Orthogonal ST - Stepped abbreviations refer to list of
1714 74 S} z Ole| €y - Conjugate CL - Cleavage R - Irregular NOTES
T~ o DESCRIPTION 6 z
fw| =2 2 5 RECOVERY FRACT, DISCONTINUITY DATA
%= 3 2 = T | totaL | soup ’ "EEEX DI st Rl(\gp
[} 5 0 R
© 1B g o el O e e R
GROUND SURFACE
K SHALE BEDROCK (GEORGIAN BAY ]
B FORMATION) containing fossiliferous ]
- LIMESTONE interbeds E
- Slightly to moderately weathered ]
R Dark grey ]
B Weak to strong ]
L 5 ]
= 7o ]
- x _
L I} ]
- z -
I ]
L 9 ]
i END OF DRILLHOLE ]
I ]
I ]
— ]
— ]
_— ]
— ]
DEPTH SCALE LOGGED: SB
1:50 CHECKED: NK




GTA-MTO 001 1111110083.GPJ GAL-MISS.GDT 8/8/12

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No CN-8

SHEET 1 OF 2

METRIC

Sensitivity

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4839507.7 ;E 286707.7 ORIGINATED BY _sB
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM _Geodetic DATE March 25, 2012 CHECKED BY LCC
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 Elo| & | 3 [22]| 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION < SRR EY < | O UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
218.9 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Sand and silt, trace clay, trace to
some gravel, containing rootlets 1 sSS 5 o
and pockets of clayey silt (FILL)
Very loose to compact
quwn 218
Moist 2 ss 18
3 SS 3 217 o) 10 38 39 13
4 SS 7
215.9 21
3.0 Clayey silt, some sand, trace 6
gravel, containing organics at a
depth of 4.0 m (FILL) 58S | 3 o
Soft to very stiff
Brown
Moist 215
6 SS 5
7 SS 14 214 —er— 2 17 51 30
213
8 SS 15
212
9 SS 19 211 =
210.2
8.7 CLAYEY SILT with to some sand,
trace to some gravel (TILL) 210
Very stiff to hard
Brown
Moist SS 19
209
SS | 28 208 of } 6 25 42 27
207
SS 7
206.0
12.9 SHALE (BEDROCK) 206
Weathered
Grey
| 2052 ]
13.7
205
REC -
1 RC 93% RQD = 55%
Continued Next Page 3 w3 Numb fort 3%
+9,x 9, Rumbersrelerio o 9% grRAIN AT FAILURE



éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 1111110083.GPJ GAL-MISS.GDT 8/8/12

PROJECT 1141110083 RECORD OF BOREHOLE NoCN-8  SHEET 2 oOF 2 METRIC
G.W.P.  2144-07-00 LOCATION N 4839507.7 ;E 286707.7 ORIGINATED BY _sB
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM _Geodetic DATE March 25, 2012 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w  |RESISTANCE PLOT NATURAL REMARKS
Weg| 3 & PLASTIC leTure LlQup| &
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION < SRR EY < | O UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
—- CONTINUED FROM PREVIOUS PAGE -~ w 20 40 60 80 100 10 20 30 kN/m* |GR SA SI CL
Shale (BEDROCK) containing 1 RC RQD = 55%
limestone interbeds
Bedrock cored from 13.7 m to 16.9
m
REC 203 B
Refer to Record of Drillhole CN-8 2 | RC | g79, RQD = 80%
for rock coring details
202.0
16.9 END OF BOREHOLE

NOTE:

1. Open borehole dry upon
completion of overburden drilling.

+ 3’ 3. Numbers refer to

0y
I o 3% STRAIN AT FAILURE
Sensitivity



PROJECT: 11-1111-0083

LOCATION: N 4839507.7 ;E 286707.7

RECORD OF DRILLHOLE: CN-8

DRILLING DATE: March 25, 2012
DRILL RIG: CME 55 Trackmount

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 8/8/12

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint PL - Planar MB - Mechanical Break
w o 0] 3| ’JDC FLT - Fault CU- Curved . BR - Broken Rock
2 8 9 . OJF;| SH - Shear UN- Undulating NOTE: For addftional
o m hl o I} 8 x| YN -Vein ST - Stepped abbreviations refer to list of
1714 4 = z | CJ - Conjugate R - Irregular abbreviations & symbols. NOTES
T~ o DESCRIPTION 5 z = ‘
fw| = 2 =] RECOVERY DISCONTINUITY DATA HYDRAULIC [Diametral
&L=\ 3 s 4 < [Torm BEwiL ONDUCTIVITYPaint LoacRc
= L CORE , cm/sec ndex |.Q'
° |z 2 5 |oorex A | ™ BESSRPTION LLLD | M Vel
3398 888 SR |avo
GROUND SURFACE
- SHALE BEDROCK (GEORGIAN BAY ]
B FORMATION) containing fossiliferous ]
— LIMESTONE interbeds 7
[ Slightly to moderately weathered ]
L Dark grey -
- Weak to strong N E
B g8 ]
_— ]
B o ]
B e | 1 ]
B b= ]
B z ]
1 g 7
[ 1 END OF DRILLHOLE ]
I, ]
I ]
) ]
I ]
I ]
L ]
DEPTH SCALE LOGGED: SB
1:50 CHECKED:




Golde

F Golder
7 Associates

Foundation Design

PROJECT _ 11-1111-0083

G.W.P.  2144-07-00

DIST Central HWY _410
DATUM _Geodetic

RECORD OF BOREHOLE No CN-9

N 4839502.3 ;E 286694.8

SHEET 1 OF 2

BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers

March 26, 2012

METRIC

ORIGINATED BY _sB
COMPILED BY NK
CHECKED BY Lcc

GTA-MTO 001 1111110083.GPJ GAL-MISS.GDT 8/8/12

SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION S
Wbl = —— vauof | & REMARK
5 o |<3| 8 20 40 60 80 Sl BN &
el i wlzE| z v . . . w | 55 [ cramsize
e o 3 25 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION S| & | 2|22 E —0——i DISTRIBUTION
DEPTH <|3 P 38| < |© UNCONFINED + FIELD VANE Y %)
i Z |€°| L |® QUCKTRIAXIAL X REMOULDED WATER CONTENT (%)
219.8]  GROUND SURFACE u 20 40 60 80 30 kN/m®* |GR SA SI CL
0.0 ASPHALT
02 Sand and gravel, some silt (FILL)
Compact
Brown
Moist 219
ss | 15
218.4
1.5 Gravelly sand, some silt, trace clay
(FILL)
Loose to compact SS 9 218
Brown
Moist
ss | 11 26 51 18 5
217
ss | 3
216.1
3.7 Clayey silt with sand, some gravel 216
(FILL)
Soft to very stiff SS 3
Brown
Moist
ss | 9 215 19 35 31 15
214
ss | 11
213
ss | 17 212
211.1
8.7 CLAYEY SILT with to some sand, 211
trace gravel, containing rootlets to
a depth of 9.8 m (TILL)
Sttiff to hard
Brown SS 13
Moist
210
ss | 33 209 2 22 47 29
208
ss | 31
207
ss |[50.13 206
205.5
143
RC | 5O RQD = 52%
205
Continued Next Page 3 U3 Numb for t 3%
+9,x 9, Rumbersrelerio o 9% grRAIN AT FAILURE

Sensitivity



éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 1111110083.GPJ GAL-MISS.GDT 8/8/12

PROJECT 1141110083 RECORD OF BOREHOLE No CN-9  SHEET 2 oF 2 METRIC
G.W.P.  2144-07-00 LOCATION N 4839502.3 ;E 286694.8 ORIGINATED BY _sB
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM _Geodetic DATE March 26, 2012 CHECKED BY LCC
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
- NATURAL - REMARKS
E 1) 5 PLASTIC MOISTURE LIQUID — T
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
9| x w =2 z 1 L 1 1 1 W, w w, ou GRAIN SIZE
L8| ¥ | 2]|25| S |SHEARSTRENGTHkPa ’ - =
ELEV DESCRIPTION 2l & | 2 ([z2] E ———— DISTRIBUTION
DEPTH <|3 b > [38| < [© UNCONFINED + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
—- CONTINUED FROM PREVIOUS PAGE -~ w 20 40 60 80 100 10 20 30 kN/m* |GR SA SI CL
SHALE (BEDROCK) containing
limestone interbeds REC
1| RC | gou. RQD = 52%
Bedrock cored from 14.3 mto 17.5 °
m 204
Refer to Record of Drillhole CN-9
for rock coring details
REC _
2 | RC | gpr 203 RQD = 71%
202.3
175 END OF BOREHOLE

NOTE:

1. Open borehole dry upon
completion of overburden drilling.

+ 3’ 3. Numbers refer to

0y
I o 3% STRAIN AT FAILURE
Sensitivity



PROJECT: 11-1111-0083

LOCATION: N 4839502.3 ;E 286694.8

RECORD OF DRILLHOLE: CN-9

DRILLING DATE: March 26, 2012
DRILL RIG: CME 55 Trackmount

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 8/8/12

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint PL - Planar MB - Mechanical Break
w 14 [0) = ’JDC FLT - Fault CU- Curved
o 8 e} OF| SH - Shear UN- Undulating
g el o S S Q| UN - Vein ST - Stepped abbreviations refer to list of
1714 74 S z Ole| €y - Conjugate R - Irregular NOTES
T~ o DESCRIPTION 5 z
fw| =2 2 5 RECOVERY DISCONTINUITY DATA
%= 3 2 = T | TotaL DI st Rl(\gp
1) b’ -
5 1z g 2 [ S Mreagge il o
GROUND SURFACE
B SHALE BEDROCK (GEORGIAN BAY ]
B FORMATION) containing fossiliferous ]
B LIMESTONE interbeds ]
B Slightly to moderately weathered i
L Dark grey -
— 15 Weak to strong < —
[ ] | ]
B o ]
4
B P | ]
— 16(Z ]
B o g
- 8 .
- ]
B END OF BOREHOLE ]
L 15 ]
I ]
L o ]
I ]
I ]
L ]
— ]
DEPTH SCALE LOGGED: SB
1:50 CHECKED:




GTA-MTO 001 1111110083.GPJ GAL-MISS.GDT 8/8/12

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No CN-10

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4839520.5 ;E 286693.7 ORIGINATED BY _sB
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 57 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM _Geodetic DATE March 26, 2012 CHECKED BY LCC
SOIL PROFILE SAMPLES [ | w [RESe AR bor SIRATION
W 2 —— 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 E|l2) | 2 (28] E —o——— DISTRIBUTION
DEPTH <|[S| | > |38 < [© UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
2185 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, containing rootlets and 1 Ss 5 o
pockets of silty sand (FILL) 218
Firm to stiff
Brown
Moist
o 2| ss| 8
2171
1.5 Sandy silt, trace clay, trace gravel, 217
(CI?InLtE)mmg pockets of clayey silt 3 ss 19 °
Very loose to compact
Brown
Moist becoming wet below a depth 216
of 3.0m 4 SS 6
5 SS 3 o} 1 26 61 12
215
6 | SS 18
214
7 SS 1"
AVA
212.9 213
5.6 Clayey silt with sand, some gravel
(FILL)
Firm to very stiff
Moist
Brown 8 SS 5 212 o 13 39 34 14
211
9| SS 18
209.8 210
8.7 CLAYEY SILT with sand, trace 5
gravel (TILL) ."
Hard H
Brown ¥i4
Moist ’, 10| SS 34 209 o 4 21 46 29
208.8 <O
9.8 END OF BOREHOLE
NOTE:
1. Water level in open borehole at
a depth of 5.2 m (Elev. 213.3 m)
on completion of drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 9/27/12

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No OR-1

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4839689.5 ;E 286531.3 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 8, 2011 CHECKED BY LCC
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 E|l2) | 2 (28] E —o——— DISTRIBUTION
DEPTH é S - > 8 o § O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
219.9 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Clayey silt with sand, trace gravel
(FILL) 1] ss | 10
Stiff
219.2 Brown
0.7 Moist 219
Sandy silt, trace clay (FILL) 2| ss 34 °
Dense
Brown
21?'; Moist
' Clayey silt with sand, trace gravel
(FILL) 3| ss| 15 218 d+—-
217.7 Very stiff
Brown
22 Moist
Sand and silt, trace to some 4 SS 14
gravel, trace clay, containing
pockets of clayey silt (FILL) 217
Very loose to compact 5| Ss 2 o 8 43 41 8
Brown
Moist 216
6 | SS 4
7| ss 65 215
Cobbles/boulders inferred below
approximately 5 m depth
2144 PP Y P
55 Silty clay, some sand, trace to
some gravel, containing organics
(FILL) 214
Stiff
o 8| ss| 8 I | 5 18 41 36
Moist I 1
213.2
6.7 CLAYEY SILT, some sand, trace
gravel (TILL) 213
Very stiff
Brown
Moist
9| ss | 29 212 o
211.7
8.2 END OF BOREHOLE
NOTE:
1. Borehole dry on completion of
drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 9/27/12

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No OR-2

SHEET 1 OF 2

METRIC

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4839702.4 ;E 286519.0 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 8, 2011 CHECKED BY LCC
SOIL PROFILE SAMPLES | o w o [BENAMIC SONE EENETRATION
i & pLasTic NATURAL ) oyp = REMARKS
E2 6 MOISTURE - I
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% w | 5 =E| z ! ! ! ! . Wo w w | 2% | GRANSIZE
ELEV Elo| & | 3 [22]| 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION g ARNEREY: < | O UNCONFINED ~ + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
220.8 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Silty sand, some gravel (FILL)
Compact 1| ss | 19 ©
Brown
220.1 Moist
0.7 Clayey silt, trace to some sand, 220
trace gravel (FILL)
Stiff 2 Ss 8
219.3
15 Brown
Moist 3| ss 8 219 o
Sand and silt, trace to some clay,
trace to some gravel, containing
pockets of clayey silt (FILL)
Loose to compact 4 SS 13
Brown
Moist 218
5 SS 1 [¢] 9 38 34 19
Cobbles/boulders inferred below 6 SS |84/.20 217
approximately 3.8 m depth
7| ss | 19 216 H 8 35 5 5
215
8 SS 1
214
9 SS 17 213 o
2121
8.7 CLAYEY SILT, some sand, trace 2 212
to some gravel (TILL) %
Very stiff to hard 4
Brown becoming grey at a depth of ¥
12m il 10| ss | 40
Moist 4
A 211
P
o
4 210
b 1 SS 26 ol 6 21 48 25
il
o 209
14
4] 12 | ss [s0r23 q
208
207.7
131 SHALE (BEDROCK)
1| re | REC RQD = 19%
Bedrock cored from 13.1 mto 16.9 78% °
m 207
Refer to Record of Drillhole OR-2
for rock coring details REC
2| RC 1400% RQD = 83%
206
Continued Next Page 3 w3 Numb fort 3%
+9,x 9, Rumbersrelerio o 9% grRAIN AT FAILURE

Sensitivity



éjé‘ ;Golde Foundation Design

F Golder
7 Associates

PROJECT 1141110083 RECORD OF BOREHOLE NoOR-2  SHEET 2 OF 2 METRIC
G.W.P.  2144-07-00 LOCATION N 4839702.4 ;E 286519.0 ORIGINATED BY _MS
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 8, 2011 CHECKED BY LCC
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 S| & | 2|22 E —o—— DISTRIBUTION
DEPTH <|3| £ | > |38 £ |o UNcONFINED + FIELD VANE Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
—- CONTINUED FROM PREVIOUS PAGE -~ w 20 40 60 80 100 10 20 30 kN/m* |GR SA SI CL
SHALE (BEDROCK) > | RC RQD = 83%
Bedrock cored from 13.1 m to 16.9
m
Refer to Record of Drillhole OR-2 205
efer 10 Recora or Drilinole - REC
for rock coring details 3 | RC [400% RQD = 34%
203.9 204
16.9 END OF BOREHOLE

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 9/27/12

NOTE:

1. Borehole dry on completion of
overburden drilling.

+ 3’ 3. Numbers refer to

0y
I @] 3% STRAIN AT FAILURE
Sensitivity



PROJECT: 11-1111-0083

LOCATION: N 4839702.4 ;E 286519.0

RECORD OF DRILLHOLE: OR-2

DRILLING DATE: November 8, 2011
DRILL RIG: CME 55 Trackmount

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 9/27/12

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint BD- Bedding PL - Planar MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved
o (o] [e] OF| SH - Shear CO- Contact UN- Undulating
g @ 2 = S Q| VN -Vein OR- Orthogonal ST - Stepped abbreviations refer to list of
1714 4 Lj) z O | CJ - Conjugate CL - Cleavage IR - Irregular abbreviations & symbols. NOTES
2E | o DESCRIPTION a z FRACT.
fw| =2 2 5 RECOVERY - DISCONTINUITY DATA
%= 3 s o = [rom T sons | QD | INDEX DIPwrt RMC
i i s @ | core 5| core % % (fg':, BAnde | CORE | TvpE AND SURFACE - A\%
2 T |s8er|8898 8898 |0228| o828 | o883 e '
GROUND SURFACE
i SHALE BEDROCK ( GEORGIAN BAY ] ]
- FORMATION) containing fossiliferous e
- LIMESTONE interbeds and 2-3 cm thick ]
B clay seams at a depth of 13.8 m (Elev. ]
B 207.0 m) and 14.4 m (Elev. 206.4 m) i
| Slightly weathered ]| || ]
- Grey -
— 14 Laminated —
i Medium strong ]
i o ]
L ela ]
— 15|93 _]
- Z(=z B
= z _
I, ]
B (Axial) n
[ [ | ENDOF DRILLHOLE i N ]
L 15 ]
L 19 ]
. ]
I ]
I ]
. ]
DEPTH SCALE LOGGED: MS
1:50 CHECKED:




GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 9/27/12

Golde

F Golder
7 Associates

Foundation Design

Sensitivity

PROJECT 1141110083 RECORD OF BOREHOLE No OR-3  SHEET 1 oF 1 METRIC
G.W.P.  2144-07-00 LOCATION N 4839707.0 ;E 286503.7 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME 75 Truck-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 2, 2011 CHECKED BY LCC
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% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION < SRR EY < | O UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
213.8 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Asphalt
0.2 Silty sand and gravel (FILL) 1 SS 35
Dense
2131 Brown a%%!
0.7 Moist vd ) 213
CLAYEY SILT with to some sand, ) 2 | ss 17 oF——- 6 16 53 25
trace to some gravel (TILL) ol
Stiff to hard % ‘
Brown becoming grey at a depth of 5
3.8m 11
Moist b 3| ss | 23 212
A 4 SS 19 [¢]
414 211
5 SS 31
210
6 SS 16 o
7| ss | 14 209 F—H 4 29 44 23
208
207.6 A
6.2 SHALE (BEDROCK) 1 RC | 1009 RQD = 0%
Bedrock cored from 6.2 mto 9.5 m
207
Refer to Record of Drillhole OR-3
for rock coring details REC _
2 RC 97% RQD = 51%
206
REC
3| RC | 1305 205 RQD = 57%
204.3
9.5 END OF BOREHOLE
NOTE:
1. Borehole dry on completion of
overburden drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE



PROJECT: 11-1111-0083

LOCATION: N 4839707.0 ;E 286503.7

RECORD OF DRILLHOLE: OR-3

DRILLING DATE: November 2, 2011
DRILL RIG: CME 75 Truckmount

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 9/27/12

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint PL - Planar MB - Mechanical Break
w 14 [0) = ’JDC FLT - Fault CU- Curved
o (o] [e] OF| SH - Shear UN- Undulating
S 2 - S Q| N - Vein ST - Stepped abbreviations refer (o list of
1714 74 % z Ole| €y - Conjugate R - Irregular NOTES
T~ o DESCRIPTION 5 z
fw| =2 2 5 RECOVERY DISCONTINUITY DATA
%= = 2 = % | ToraL [ soup et 3’89
R g o ] S| AR
GROUND SURFACE
i SHALE BEDROCK (GEORGIAN BAY ]
- FORMATION) containing fossiliferous | e
- LIMESTONE interbeds and a 5 cm thick ]
B clay seams at a depth of 7.2 m (Elev. ]
[ 206.6 m) ]
B Slightly weathered ]
— Grey ]
B Laminated ]
i Medium strong ]
i o ]
(O} B
- x|a _
- glo _
L Tz | -
- T -
- END OF DRILLHOLE ] E
I ]
I ]
— ]
E— ]
_— ]
— ]
I, ]
DEPTH SCALE LOGGED: MS
1:50 CHECKED:




GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 9/27/12

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No OR-4

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P._ 2144-07-00 LOCATION N 4839713.5 ;E 286519.2 ORIGINATED BY _MsS
DIST Central HWY 410 BOREHOLE TYPE _ CME 75 Truck-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 2, 2011 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT & NATURAL - REMARKS
fo| 3 e noerre el | R
= w |<8| & 20 40 60 80 100 CONTENT z 9
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV oo | H i O |SHEAR STRENGTH kPa
DESCRIPTION |2l e |2 |22] E —o——— DISTRIBUTION
DEPTH é S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
2137 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Asphalt
0.2 Sand and gravel, some silt, trace 1 SS 26 o 47 42 10 1
clay (FILL)
213.0 Compact S 213
0.7 Brown ’
Moist : 4] 2 ss 16
CLAYEY SILT with to some sand, >
trace to some gravel (TILL) X
Stiff to hard b 212
Brown becoming grey at a depth of 114
3.8m bl 3| ss 24 o
Moist 14
b 4 2
; S| 3 211
5 Ss 25 ob—— 6 24 39 31
210
6 | SS 12
209
7 SS 12 e—
208
207.5 g SS RO
6.2 SHALE (BEDROCK) 1| rC 1%%000 RQD = 70%
Bedrock cored from 6.2 mto 9.5 m 207
Refer to Record of Drillhole OR-4 REC
for rock coring details -
9 2 | RC | 4009, RQD = 46%
206
REC -
3 | RC | 400% 205 RQD = 50%
204.2
9.5 END OF BOREHOLE
NOTE:
1. Borehole dry on completion of
overburden drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



PROJECT: 11-1111-0083 RECORD OF DRILLHOLE: OR'4 SHEET 1 OF 1

LOCATION: N 4839713.5 ;E 286519.2 DRILLING DATE: November 2, 2011 DATUM: Geodetic
DRILL RIG: CME 75 Truckmount

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 9/27/12

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a |Z| IN_ - Joint BD- Bedding PL - Planar PO- Polished MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved K - Slickensided BR - Broken Rock
w le) o 9 | SH - Shear CO- Contact UN- Undulating SM- Smooth NOTE: For additional
g ol 9 - S Q%[ VN -Vvein OR- Orthogonal ST - Stepped RO- Rough abbreviations refer to list of
2} E o DESCRIPTION % ELEV. | 2 Ole| €y - Conjugate CL - Cleavage IR - Irregular VR- Very Rough  abbreviations & symbols. NOTES
E E g 8 DEPTH % RECOVERY FRACT, DISCONTINUITY DATA HYDRAULIC |Diametral
&= 3 sl m (¥ Z | toraL | soup R'E’}D' ":EEERX 5 Ange | Comet OQDcl:nC/;ré\émPom‘dlégacRgp
a = > DB |core %|core | gle TYPE AND SURFACE © o g o \
& ? ol e P e e I e e R LMfal e
GROUND SURFACE 20750
L SHALE BEDROCK (GEORGIAN GAY 6.20 ]
- FORMATION) containing fossiliferous 1 e
- LIMESTONE interbeds and 5-8 cm thick 1 1 - ]
B clay seams at a depth of 6.7 m (Elev. ]
B 207.0 m) and 8.0 m (Elev. 205.7 m) i
B Slightly weathered ]
— 7 Grey |
B Laminated ]
R Medium strong 2 ]
R o . (Axial) ]
R €|z |
- % (6] - - H— N
A E: 7]
- 3 L (Axial) ]
L ]
B 1 | 204.16 n || i
B END OF DRILLHOLE 9.54 ]
— 10 —
I ]
— ]
E— ]
_— ]
— ]
I, ]
DEPTH SCALE LOGGED: MS
1:50 CHECKED:




GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 9/27/12

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No OR-5

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P._ 2144-07-00 LOCATION N 4839716.3 ;E 286495.0 ORIGINATED BY _MsS
DIST Central HWY 410 BOREHOLE TYPE _ CME 75 Truck-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 1, 2011 CHECKED BY LCC
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 Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION < SRR EY < | O UNCONFINED  + FIELD VANE Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
213.8 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Asphalt
0.2 Sand and gravel, trace to some 1 SS
silt, trace clay (FILL)
Very loose to compact
Brown 213
Moist to wet 2| ss | 23 4 ] 27 58 7 8
3| ss 2 212
2115
2.3 CLAYEY SILT with to some sand,
trace to some gravel (TILL) 4 Ss 34 d+—
Stiff to hard 211
Brown becoming grey at a depth of
3.8m
Wt 5|ss| 3
210
6 SS 18 — 7 26 45 22
7| ss | 14 209 5
208.5 il
5.3 SHALE (BEDROCK) 8 SS 100/0.1
Weathered
Grey 208
207.7
o oD A
6.1 SHALE (BEDROCK) 1 [HQRC m:D\., RQD = 0%
58%
207
REC -
2 [HQRC 60% RQD = 33%
Bedrock cored from 6.1 mto 9.5 m 206
Refer to Record of Drillhole OR-5
for rock coring details
RE
3 |Hare| BEC 205 RQD = 58%
204.3
9.5 END OF BOREHOLE
NOTES:
1. Water level in piezometer at a
depth of 6.8 m below ground
surface (Elev. 207.0 m) on
November 1, 2011.
2. Water level in piezometer at a
depth of 0.9 m below ground
surface (Elev. 212.9 m) on
November 18, 2011.
3. Water level in piezometer at a
depth of 1.1 m below ground
surface (Elev. 212.7 m) on
January 19, 2012.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



PROJECT: 11-1111-0083

LOCATION: N 4839716.3 ;E 286495.0

RECORD OF DRILLHOLE: OR-5

DRILLING DATE: November 1, 2011
DRILL RIG: CME 75 Truckmount

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 9/27/12

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint BD- Bedding PL - Planar MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved
} Q o OF| sH - Shear CO- Contact UN- Undulating
g @ 2 = S Q| VN -Vein OR- Orthogonal ST - Stepped abbreviations refer to list of
1714 74 S} z Ole| €y - Conjugate CL - Cleavage IR - Irregular NOTES
T~ o DESCRIPTION 6 z
fw| =2 2 35 RECOVERY FRACT, DISCONTINUITY DATA
%= 3 2 = Z | ToraL | soup RGP | hoex DIPwrt. RMC
uDJ i 5 2 | core % | core % % 55':1 BAnde | CORE | TvpE AND SURFACE - s
2 T |s8er|8898 8898 |0228| o828 | o883 e '
GROUND SURFACE
i SHALE BEDROCK (GEORGIAN BAY ]
L FORMATION) containing fossiliferous -
- LIMESTONE interbeds and a clay/sand E
B seam at 7.8 m (Elev. 206.0 m) — ]
B Slightly weathered ]
B Laminated ]
L Grey ]
— 7 Medium strong —
B . ]
B of<g ]
B cls ]
B 212 ]
N 1 1 || -
L ]
- END OF DRILLHOLE ] ] 1
I ]
I ]
— ]
E— ]
_— ]
— ]
I, ]
DEPTH SCALE LOGGED: MS
1:50 CHECKED: LCC




GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 9/27/12

Golde

F Golder
7 Associates

Foundation Design

RECORD OF BOREHOLE No OR-6

SHEET 1 OF 1

METRIC

PROJECT 11-1111-0083
G.W.P.  2144-07-00 LOCATION N 4839722.9 ;E 286510.5 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 18, 2011 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT NATURAL REMARKS
W 3 & PLASTIC \ CeTuge  LlQUID| £
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION < SRR EY < | O UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
2137 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 ASPHALT
0.2 Silty sand and gravel (FILL) 1 SS 47 o
Dense to compact
Brown
Moist 213
2 SS 1"
212.2
1.5 CLAYEY SILT with to some sand, p 212
trace to some gravel (TILL) .,‘ 3 ss 18 o—— 3 21 52 24
Stiff to hard gug
Brown becoming grey at a depth of 4 4
34m 7
) 4
Moist 494 4 ss 38
"] 211
P4
7
b
14
% g ’y 5 SS 27 o}
LD
i 210
gy
Ax] 6 | ss | 13
o b
a7
L] 209
: 7 SS 34 o 12 30 47 17
1%
I
4 208
207.6 d !
6.1 SHALE (BEDROCK) 1| rRC :j;:ob RQD = 37%
207
REC -
2| RC 1400% RQD = 64%
Bedrock cored from 6.1 mto 9.3 m 206
Refer to Record of Drillhole OR-6
for rock coring details
REC -
3 RC 100% 205 RQD = 78%
204.4
9.3 END OF BOREHOLE
NOTE:
1. Borehole dry on completion of
overburden drilling.
0y
+3,x3; Numbersreferto 3% grpay AT FAILURE

Sensitivity



PROJECT: 11-1111-0083 RECORD OF DRILLHOLE: OR'6 SHEET 1 OF 1

LOCATION: N 4839722.9 ;E 286510.5 DRILLING DATE: November 18, 2011 DATUM: Geodetic
DRILL RIG: CME 55 Trackmount

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 9/27/12

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a |Z| IN_ - Joint BD- Bedding PL - Planar PO- Polished MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved K - Slickensided BR - Broken Rock
0 8 o O|F| SH - Shear CO- Contact UN- Undulating  SM- Smooth NOTE: For additional
g @ & — S O] VN -Vein OR- Orthogonal ST - Stepped RO- Rough abbreviations refer to list of
h x DESCRIPTION % ELEV. | 2 ol x| CJ - Conjugate CL - Cleavage IR - Irregular VR- Very Rough ~ abbreviations & symbols. NOTES
E o g g DEPTH % RECOVERY FRACT. DISCONTINUITY DATA HYDRAULIC |Diametral
ons < s 4 - R.Q.D. | INDEX DIPwrl 'ONDUCTIVITYPoint LoagrMmC|
a8 = P ™ @ [oones|comen| % | PER [ Bange | "CoRE" [ rype anp surFace K cmisec Index |-qr
4 » 3 ° ° 03m AXIS DESCRIPTION _ |r[4a]9n] ¢ @ v « (MPa) G|
a T |gaoc|aces|agea| anval| <88 ‘cae ocooo
3398 | 8398 8898 | 022 | 082K | 0838 SR |avo
| GROUND SURFACE 207.60 |
B SHALE BEDROCK (GEORGIAN BAY 6.10 4 ° (Axial) ]
- FORMATION) containing fossiliferous e
- LIMESTONE interbeds B I 1
i Slightly weathered ]
i Grey ]
B Laminated ]
- Medium Stong ]
— ]
i 2 ]
B . ]
of £
B els ]
B ol8 ]
- I ; -
B I 1] ]
Y ]
- o (Axial) e
K 3 2 UC=9.2 MPa ]
— 9 ol (Axial) —
B 204.40 L | ]
B END OF DRILLHOLE 9.30 ]
— ]
I ]
— ]
. ]
_— ]
— ]
L 16 ]
DEPTH SCALE LOGGED: MS
1:50 CHECKED:




éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 9/27/12

PROJECT 1141110083 RECORD OF BOREHOLE No OR-7  SHEET 1 OF 2 METRIC
G.W.P.  2144-07-00 LOCATION N 4839726.3 ;E 286495.1 ORIGINATED BY _Ms
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 10, 2011 CHECKED BY LCC
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% w | 5 =E| z ! ! ! ! . Wo w w | 2% | GRANSIZE
ELEV Elo| & | 3 [22]| 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION < SRR EY < | O UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
2205 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Clayey silt with sand, containing
pockets of silty sand (FILL) 1 sSs 26 o
Stiff to very stiff 220
Brown
Moist
2 SS 12
219.0
1.5 Sandy silt to sand and silt, trace 219
clay, trace to some gravel, 3 ss 5 oH
containing pockets of clayey silt
(FILL)
Loose to compact
Brown
Moist a|ss| 8 218
5 SS 4 H 9 39 41 11
217
6 SS 29
216
7 SS 13 o 5 31 51 13
215
8 SS 29 214
213.3
7.2 CLAYEY SILT, with to some sand, L4 B
trace gravel (TILL) 4 ." 213
Very stiff K b
?(r]o;ﬂpnbecomlng grey at a depth of g :;.‘ 9 ss 2% °
A ] ot
Moist <
LA
atl 212
Z 8P ¢
(b
R
gnge
el
".’k 10| SS 27 211
144
1A
gy
4
LA
gygl
ol 210
%
’{ 1 SS 19 o—— 3 25 46 26
i
il 209
208.6 g
11.9 SHALE (BEDROCK) 1| rRC E%EOC RQD = 0%
A
208
REC -
2 RC 66% RQD = 13%
207
Bedrock cored from 11.9 mto 15.3
m
. REC — 7p0,
Refer to Record of Drillhole OR-7 3 RC 99% RQD = 76%
for rock coring details 206

Continued Next Page
+ 3’ 3. Numbers refer to

0y
I @] 3% STRAIN AT FAILURE
Sensitivity



éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 9/27/12

PROJECT  11-1111-0083 RECORD OF BOREHOLE No OR-7 SHEET 2 OF 2 METRIC
G.W.P.  2144-07-00 LOCATION N 4839726.3 :E 286495.1 ORIGINATED BY _MS
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 10, 2011 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w [RESISTANGE PLOT NATURAL REMARKS
Wol X & PLASTIC yieripe  Liaupf b
= n |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION < SRR EY < | O UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
—- CONTINUED FROM PREVIOUS PAGE -~ w 20 40 60 80 100 10 20 30 kN/m* |GR SA SI CL
2052 SHALE (BEDROCK) 3 | re RQD = 76%
15.3 END OF BOREHOLE

NOTE:

1. Borehole dry on completion of
overburden drilling.

+ 3’ 3. Numbers refer to

0y
I @] 3% STRAIN AT FAILURE
Sensitivity



PROJECT: 11-1111-0083

LOCATION: N 4839726.3 ;E 286495.1

RECORD OF DRILLHOLE: OR-7

DRILLING DATE: November 10, 2011
DRILL RIG: CME 55 Trackmount

SHEET 1 OF 1

DATUM: Geodetic

GTA-RCK 018 1111110083.GPJ GAL-MISS.GDT 9/27/12

INCLINATION: -90° AZIMUTH: - . .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
a wz| IN_ - Joint BD- Bedding PL - Planar MB - Mechanical Break
w ['4 [0) 3| ’JDC FLT - Fault FO- Foliation CU- Curved
} 8 o OF| sH - Shear CO- Contact UN- Undulating
g @ & — S O] VN -Vein OR- Orthogonal ST - Stepped abbreviations refer to list of
1714 4 S} z O | CJ - Conjugate CL - Cleavage IR - Irregular abbreviations & symbols. NOTES
T~ o DESCRIPTION 6 z
fw| =2 2 5 RECOVERY FRACT, DISCONTINUITY DATA
i} =13 2 = T | totaL | soup R'g'D' "EEEX DIP w.rt Ruvc
| b’ o o -Q
51z 5 3 |cmesfeomel 7 Laam 7| S MEAREIR [elefel o
o L | 3338|8898 | 889R | 022K | o828 | o888 -
GROUND SURFACE
[ 12 SHALE BEDROCK (GEORGIAN BAY _
L FORMATION) containing fossiliferous -
- LIMESTONE interbeds —| E
B Slightly to highly weathered ]
B Grey ]
B Laminated ]
L Medium strong ]
— 13 —
B . ]
B of<g ]
R 4] ]
glo
- Z|z || .
- z .
— 14 ]
[ (Axial) ]
— ]
- END OF DRILLHOLE T ] E
L 6 ]
— ]
I ]
L 19 ]
. ]
I ]
DEPTH SCALE LOGGED: MS
1:50 CHECKED:




éjé‘ ;Golde Foundation Design

F Golder
7 Associates

GTA-MTO 001 1111110083.GPJ GAL-GTA.GDT 9/27/12

PROJECT 1111110083 RECORD OF BOREHOLE NoOR-8  SHEET 1 OF 1 METRIC
G.W.P._ 2144-07-00 LOCATION N 4839738.6 ;E 286484.1 ORIGINATED BY _MsS
DIST Central HWY 410 BOREHOLE TYPE _ CME-55 Track-mount, 108 mm Inner Diameter Hollow Stem Augers COMPILED BY NK
DATUM  Geodetic DATE November 10, 2011 CHECKED BY LCC
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
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION < SRR EY < | O UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
219.4 GROUND SURFACE w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
0.0 Sandy silt, trace clay, trace gravel,
containing pockets of clayey silt, 1 Ss 9 q
containing organics (FILL) 219
Loose to compact
quwn
Moist 2 ss »
217.9 218
1.5 Clayey silt with sand, trace gravel,
containing pockets of silty sand a
FILD) 3 Ss 34
Hard
217.0 Brown
24 Moist 217
Sand and silt, some gravel, trace 4 Ss 14
clay, containing pockets of clayey
silt (FILL)
Compact
Brown 5| S8 25 216
Moist
6 SS 24 ol 27 30 31 12
215.0
4.4 Clayey silt, some sand, trace 215
gravel (FILL)
Firm 7| 8s| 6
Brown
Moist
213.8 214
5.6 CLAYEY SILT, some sand, trace L4 B
gravel (TILL) 4 ."
Very stiff to hard 11 by
Brown 4 4
Moist i 8 | ss | 20 213 b } 1 11 53 35
<P
LA
(M bt
<
Z 8P ¢
gugs
R 212
4 b
114
0 o | ss | 2 o i
211.2 114
8.2 END OF BOREHOLE
NOTE:
1. Borehole dry on completion of
drilling.

+ 3’ 3. Numbers refer to

0y
I @] 3% STRAIN AT FAILURE
Sensitivity



FOUNDATION INVESTIGATION REPORT - MEDIAN SEWER
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® Golder
.7 Associates



M NISTRY OF TRANSPORTATION AND COMMUNICATIONS=ONTARIO

ENGINEERING SERVICES BRANCH ~ GEOTE G NICAL OFFECE-SOIL MECHANICS "SEG:FIOi-\i'
. RECORD OF BOREHOLE N2 3 @gH-I3-%’

WP 36-74~04 LOCATION Co-ords. 15,851,638 N; 962,259 E. . 'ORI"GINAI;E
pIsT _ 6 HWY 403 BORING DATE December 5, 1975 ,cq&p|1fp BY

DATUM___Geodetic BOREHOLE TYPE QME M.V.EH.S. . __ CHECKED

DYNAMIC CONE PENETRATION  JLIQUID LIMT - Wi |

\ -3
SOIL PROFILE SAMPLES E g biASRe o
o1 o] 3 2040 s0 g0 o} WATER CONTENE _w
g af|w|2] @ [SHEAR STRENGTH e wo W
m ELEV 8| a | 5 . ) Ty
DEPTH DESCRIFTION 1= > [ $£{ 8 |[o unconrne + FIELD VANE { RN
_ {317 121 & |»ouick TRiaxiat  x 1aB vane | WATER CONTENT
i5i.20 a96.0 Ground Level 0 £ ELEy g 2020 2300
0-0lper. mix.of clayey d ': ..%. B
silt, sand & gravel ] o]
Glacial Till G 1 [ss | 20f 490 - 5
W
» Very Stiff to Hard ',/
1449 | 485 o p-if 2 | ss | 93 . -y
3%} 12.9| silty sand 105
1'16.2 479.5 Very Dense :- : ) g 65718" 480
§5.0§ 16.5] End of Berehole

20
1595 % STRAIN AT FAILURE
0 ;




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS ~ONTARIO |
ENGINEERING SERVICES BRANCH- GEOTECWMICAL OFFICE - SOIL MECHANICS SECTION
- RECORD OF BOREHOLE-Ne 4 BH—H% L{
wWe 36-74~04 LOCATION Co-ords. 15,831,769 N; 962,334 E.
e DIST 6 HwYy 403 BORING DATE December 5, 1975
DATUM Geodetic BOREHOLE TYPE CME M.V.H.S. _
& |OYNAMIC CONE PENETRATION EIQUID Lf{m’r
SOIL PROFILE SAMPLES £ |Resistance pior uID &
O N 20 40 s0
(m) ELEY E|lw|w| 3] g [SHEAR STRENGTH | _
DEPTH DESCR!PTION 5‘ ! = g 8 o unconrinen +FE vaNE | T
@l 217 171 & |eoquick TRiaxiat  x 1aB VANE § WAATE]
158 .% § 495.0 Ground Level w Z lgLEV '
¥V et .mix. of clayey [1¥] i
silt, sand & gravel & ‘. - 450
Glacial Till ) SR
bl [}
’ Very Stiff to Haxd y ..
' "i 1'_ 2, 483-0 N f 2 S8 &1 ..
3.3 . 12.0(8ilt to sandy silit
195.9 | 478.5] Very Dense 3 3 %

5.08 16.5 End of Borehole

0 .
15 9-5 % STRAIN AT FAILURE
10

- +.
T I P T Tr T v e AN L




MINISTRY OF TRANSPORIATION AND COMMUNICAT!ONS GNTARID

DESIGN SERVICES BRANCH . FOUNDATIONS®
) RECORD OF- BOREHOLE N° 3 . BH-2S-
Jda‘ 72-11166 - _ LOCanON____ Co-ords. ‘856,279 N; 95?,758 n PP
. 127.55-22 . BORING DATE — Fen,.20; 1573 : o
DATUM_ML._ BORE“OLE TYPE mwns_mt e c
it PROF T DYRAMC I‘EM?RM‘DDN QESIS\‘&NCE UOUID UMIT ——-—W:.., ) :
SOL OfiLe . SAMPIES.__ . W IBLOWS / FOOT PLASTIC UmuT Wy}
8l=] 181 % 20 k0. & Gﬁ 100 " | WATER CONTENT..W-
CM) BLEV.l - j8lgiwiz] & SHEAR STRENGTH P.SF.. S R w._ _g
‘ {5esm| - -pEScrirrion SIS > 1€ 5 o uncoamnes « reco vane | ol
T 2. g W Je QUEK TRIAKIAL X LAB VANE | WATER CONTENT%.,.
- 1%3.%4603.2 |  Oround Levex " sl = f _J.20 203007
"} 0.0  (Qactal Ta11) 2 T 1 Tt B A
o Het.mix.of clayey - [i%-]. S R T L
'pilt, scme $snd and Vo4 : ﬁnr <\ . ] {
: U | ecavel, A y : e ———
g;mm o #2341 |ss hoohion AW a o
182 0 1507.7 | SHies to Hava 1Sl = - :
. }o#] -5.5] End of Borehole - I00/6"
.- ] & ] Probable Bedrock o
_ s 5

OFFICE ‘REPOR

20
154-5 % STRAIN AT FAILURE
10



mmsrav OF ramsromnou AND comuumcmons‘"iom Amo

lOCM’lON
BORING DATE Feb. 2Q. 19?3

BOREHOI.E TYFE ., .' ‘8

Rt

STRAT, PIOT
'aidwsi'fébt

20 0 - _
159°5 % STRAIN AT FAILURE
0t



mmsm oF rmuspoarmon AND’ commumcmons—onmam
"DESIGN SERVICES BRANCH ST FQUNDAT;QNS OFE
S RECORD OF BOREHOLE N°5 "BHfri‘Sl‘-"‘
. 1ios_72-11286 . LOCATION____ Co-ords. 856,230 ¥j 957,6142 B L
. WP 1‘27-66-22 ' BORING DATE. Feb. 20, 3573 ‘ Lol "t’oﬁ" L
SR omrum ceggue - BOREHOLE rvpe Bollok sm A_nger, Gono Test & an. Rock Cd:-e

SOH. PROHLE . SAMPLES 1 DYPIAMIC: ?ENE‘N!A?KJM RESlSTA!\CE UQUD H‘M!T -—-“&‘

BLOWS/ FOOT ’ )
26 ko & 30 1°° JWeTER CONTENT W
SHEAR STRENGTH BSF.~ 4 W ' e W
!-—-—.-o'—i

‘19 UNCONPINED - + FIELD VANE .
L] ouncn TRIAXAL  x.ia8 vane - WATER CONTENI’.-,

L 30720, 30

rifte"v. séAl_:

STRAT, PLOT
NUMBER -
CTYPE

"~ |8tows/roor

13
-

D

* et.mix.of clayey . .
11t, ‘some sand &

tiffto?eryStiﬁ‘ S04 b T~ e—
-Sba.‘le . 2&301 :
' i thered | - |

—-—s-— [ o s e S S

T

. N2

d
'y,

By
(]

A3
L

[

&

~
t)

.z"_OFF."C.E;ZRE?GRt'f-sqw»exg_u.pm'-sou“ T a e

13"5.3 576. -r* _ .
+}30.8) End of Borehale .

- snsh—

20
159-5 % STRAIN AT FAILURE
10



" MINISTRY OF TRANSPORTAT!ON AND commumcanous -ONTARIO
DES!GN senwces BRANCH '

5 o .
s -RECORD .O'F BOREHOLE N 6 .'.BH.‘-,?-QST
1 08 ‘72;'-'11166 LOCATION Co-crds. 896,151 ;. 95",719 E B
. | we: '-127-’56.-‘-22 | BORING DATE _Feb. 20, 1973
. am'um v Géodefic _ ‘BOREHOLE TYPE Ho_lw Sten Auger and Gona Tat o

‘PROFY . 5 DYNAMIC PENE?!AI’ION QESQSTANCS UQUID HMIT .,..__..W( -
sou RO TS | ‘SAMPLES mm”&gr | s
‘5 80 1°° JWATER' comem__
SHEAR snmsm PSE e %

O UNCONFINED. + AR VANE ’
. ouncx rmxm X 18 vms WATER CON]‘ENT %

10 20 30
et R O I

osse |

o DESCRIPTlON

TYPE
_EvL'EV._ sc_n;e

o A
185.3 J607.8 | Ground Level
T ,jﬁ.g “{Glacial N11)
"1 Pet.mdix.of olayey
St:lff to. uax-d B
oy &:dotBorehole > I B s o

‘| strar. POt
NUMBER
‘ _éic_iws'/saor _

<
3

*

8w

a,;'
~r
=
¥

o o N
e -] no"

\J

.’*59"&’4-’E)_(;Eupmr-:qu. WU

"™ OFFICE REPORT,

20
159-5 % STRAIN AT FAILURE
10



MlNISTRY OF TRANSPORTATION AND COMMUNILAT!ONS*ONT RO -

DESIGN SERVICES BRANCH

-JOB___72-11167
| wep__127-¢6-20
DATUM _ Geodebic

LOCATION
B8ORING DATE

BOREHOLE TYPE Hollow Stem Auger and Oone Test

" FOUND.

o
RECORD OF BOREHOLE N 3 BH'/)»Q’S

Co-ords, 856 608 N 957,32h B.
Feb.. 19, 1973 -

SOH. PROFU.E

' S-\MPLES

: DYNAMIC PENE‘IRATION RES!STANCE UQUID UMIT

' ; :'b"ESé‘RlPTléN

G'round Level

‘TYPE

 PPLASTIC, EIMIE.
WATER CONTENT__.

: BtowS/ FOOT
E 30 30 100

SHEAR STRENGTH .P.S.F: .
je umcommeo AR FIELD :vANE
X oulcx mmxuu. 3

_E_g'é}j/".'}sc‘ALE

[pome sand' gravel

"} Stiff tc Hard

’Het.mix of clayey s11 ’

K f.é‘rkk\t.-,mor.?

&L.OWSJf.FOOT

g |

20
159-5 % STRAIN AT FAILURE
50




_ MINISTRY OF TRANSPORTATION AND commumtanows onmmo
DESIGN SERVICES BRANCH

'RECORD. OF BOREHOLE N° 4
. “JOB,_, 331;67" LOCANON. | Co-nrds. 856, ss0 ¥ 957,3& E, .
. - l WP ‘127—65-20 ) - BOR!NG DATE  Feb. 22, 1973 : - s

S DATLM t‘eudetie . BOREHOLE rypg Hunow S'hun Auger, Oone Teaf. & BI lbck Gore

—  joynamc m:mvm Resmm:e
OIL PROHLE — SAM?I.ES BLows IFEOT
SHEAR Sh\fNG‘rH 7 SE.

O UNCONOINED: . + FIEID-VANE.
¢ GQuICK- rmxw. % 143 vanE

" :.( ) , ELev. ©: DESCRIPTION

STRAT, PLOT
NUMBER
TYPE
BLOWS/FOOT|
ELEV, s’cms

B3 R LT . -
ilt,some samianﬂ 2 S R
smorgea - Al || | f T
(eetal mn) - T T (] | \
vy svase o e (551 1

-~

e
-t
@
b

T 70 GO e s |

' Shale '5.95‘

5na:-1:ca~ew

2
" Bédrock - m?
Y
5
6

) weathered

——...—.———-—-.—._-»

LIEC0)
&E & .i‘éfllg.}

seol

~y
R

o .'.,Inta'bedded shale and% T - 585 —
-_:1i.nestone | 8- BX 281 .

580

: :: 57& 0; PR _ho | = |100d 57 1 .
30.7 :M".’!Bdrehole_ R & RS R BT A P R

20
159-5 % STRAIN AT FAWURE
10



MINtSTRY OF TRANSPORTATION AND COMMUNICATIONS GNTAR;IO

JOB ’?’3—‘1’107& LocATION__ Gomords' 18 855,596 LN 958,711.
127-66-21: . BORNG DATE Sept. 15, 1973 . -

oesnsn seawcr:s 'BRANCH
RECORD OF BOREHOLE?,N"IL

Geosletic BOREHOLE TYPE Anger and cora 'Hith CME 750

DYNAMIC PENETRATION ; ES!STANCE

SAM PLES

SHEAR STRENGTH: P._-,S

1 NUMBER
TYPE

(=t
R
Sl '-°w

I: &)

o
C (A
N

20
154-5 % STRAIN AT FAILURE
19



MINISTRY. OF TRANSPORTATION AND COMMUNICATIONS ONTARF‘

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE. N°17

JOB____73-11014 LOCATION Co-oxds, 15,857,2LSN & 956, BThE
W.P.__ 107-66-1 BORING DATE ¥ay 16, 1973
. DATUM Geodetic BOREHOLE TYPE _Auger and BXL Rock Core
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE ;
: =1 Y [BLOWS/FOOT. PLASTIC, LlMﬂ‘ z
o) 8l & | WATER CONTENT
(‘M\ ELEV alulwial & SHEAR STRENGTH P.S.F.- v
| |5EPTH BESERIFTION 21 3| 2 | 8] > |ounconmeo  + mE0 vane | LT
#1217 | 3] & [ ouick TRiaxiaL  x 148 vang |\
%38 | 500.0! oround level o ) @ 5
0.0| Heterogenaous mixturgsis;
of clayey silt, sand .71
anéd gravel 6'0"
EEW T PP {Glacial ti11) =4 %L R3% ]
Interoedded - tﬂm . . o
it6. 4 _5‘1% 2| and shale, weatha:_-_ed o on 2 580# -
34 [ :11.3| BEDROGK - SHALE 2 | pa £ . : :
. Occa.s:to?al limestone
layers (up to 7¥ in BXL fioo
thickness? 3 lae Rec%
Dark Sound BAL iO0% 570
123§ 47,9 i 4 | re Rec

OFFICE REPOR. SOIL" EXPLORATION’

6.7

* 22.5{ Bnd of Borehole

560

20 )
1595 % STRAIN AT FARURE
10




MINISTRY OF TRANSPORTATION AMD COMMUNICATIONS—ONTARIO

JOB 73-1101}

DESIGN SERVICES BRANCH

W.P.__ 127-66-34

RECORD OF BOREHOLE N218 i 09618

LOCATION _Co-ords,

15,857,388 & 956,61LE

FOUNDATIONS OFFICE . 1

ORIGINATED BY JLJ)..._

BORING DATE Mav 1), 1973

‘ } DATUM Geodetic

COMPILED BY__ ¢ 150

BOREHOLE TYPE _Auger and B, Rock Core

s, _
cmcxen BY 5*‘?- ;'"

SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE .HQUID LIMIY ——.W R B
. - E W EBLOWS/ FOOT PLASTIC UMIY e f 2} 0 0 0T
B N S _ 5l ¢ o \MAI_ER_LQNL"_N[_W_ =al - o ok
(\m)' evev. | b | glwlw €] @ [SHEAR STRENGTR P.SF. v _w w35 REMARKS «f
' \Deprri|  DESCRIPTION S12| > 9] > lounconemer .+ mEwD vAne T A |
Rl B B @ 1 e g L ] e quick TriaxiaL  x taB vANE | WATER CONTENT % | S
- |3 g‘?ﬁ‘i&ﬁrwn& 1avel il - - 0 20 0 |P.C.F
0.0[¢ t.eroaemo\.s nmctu GRS . j . IS
S 0 clay s Sand p2* 4
I:F"'-3 581, 6| and gravelf(}lacﬁ ey ﬂg%—-‘lpe?-f " ——
—— A a0 _;;I;EE - 2155 [ ool 580 g =
s ) |Weatherea b | e ln
g oK. Weathere . R (0]
s 1AUS ;‘.E%Lg._‘_.__... _______ | Ee T
e n‘LQ_ 27| BRDROCK — SHALE. am s
a0 I Ocecasional weathered g%— %
i ) ‘Zones 7 RC | Re ]
S i s Ocecasional lz_mesbona : L 100!4
Q. " -layers (up to 6" in 8 20| Re
L | [[ravers: ‘ 1 Reo| 249
L - | thicknéss)
S 1 o | x| 100K
o ? | RG | Rec
g 10 | B 73%
O RC C
Y9 . el 5o
LM = ) " & —
- 17 | BEL|83%
I I A " | RC | Rec]
" |Dark: grey ‘
= 1 BXL] 96%
12" e | Rec| 5kO
. | x93
5 I 3 RC | Rec .
| End of Borehole .
TR of Toreh 530}
s

20
159-5 % STRAIN AT FAILURE
10 B ’
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OFFICE REPORY C.Oll. EXPLORATION

R e o 0 B ometia Ny W

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHMICAL OFFICE - SO MECHANICS SECTION

RECORD OF BOREHOLE N25  gn-115-5

wp_ 36-74-02/03 LOCATION Co-ords. 15,853,174 N3 960,970 E. ) ORIGINATED 8y VK
DIST 6 Hwy _403 BORING DATE _ December 1, 19753 : compiLEp BY YK
DATUM___Geodstic BOREHOLE TYPE GME (5.1) M.V.H.§. cHeckep sy __ L7
" s FOYNAMIC CONE PENETRATION LIGUID LIMIT W, ke
SOIL PROFILE ‘ SAMPLES 5 |RerANcE b T | =
5l & al 3 2o Ao, _ 0 80 300  JWATER CONTENTW | £
ELEY afjwiw (21 9 JSHEAR STRENGTH wp W W 2 | ReMARKS
BEPTH DESCRIPTION H ELRRE § O UNCONFINED + FELD VANE y
N 121 ™ [7] 8 |oouick maxa x 148 vane |WATER CONTENT % "
164.% |540.4 Ground Level w Z %v : 3 10 30 =2 5A §1 €L
Topsoil § —
0.5 1.9
Weathered LI
'16‘“_1-339.:.‘«——.—-—-#—‘_* s "“ ). L"Sao
3.0} 10.0 7% Ree
_— A BXL | 1007
Ree
5 4 | B |[80%
Shale Bedrock 7% 520
vith limestone band (/}\/ Rec
N4 5 | sxLjsoz
Rea

155.6 | 510.4

EX

30.0

6 | mxu|osg]
End of Borehole o mz‘%”#""—"’f‘—-“__’

20 '
1545 % STRAIN AT FAILURE
)0



W AR WO WY Wil BT LA BRSLY

e ot S8 4 ned hamre b tr o ik e e o Dbt an Boaeremenig A BT Man et l 8 A S IR T g Y e i K aeng b rae Tl N AR Ot 0B b s o e e a gauen e ) e D

MINISTRY OFf TRANSPORTATION AND COMMUNICATIONS~ONTARIQ

ENGINEERING SERVICES BRANCH -~ GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N26  BH-115-6

1.5

WP 36-74-02/03 LOCATION Co-ogds, 15,853,030 N; 960,930 E, OLIGINATED BY VK
. pisT__ 6 Hwy 403 BORING DATE __ December 1, 1975 COMPILED BY inﬂ
DATUM Geodetic BOREHOLE TYPE CME (5.1) M,.V.H.S. CHECKED BY__Z.I_L..
4 TOYNAMIC CONE PEMETRATION LIQUID LIMIT Wy b
SO PROFILE SAMPLES g RESISTANCE PLOT PLASTIC LIMIT :5
61 « al B 200 80,80, 80 300, ] WATER CONTENT..W | Z 5 ‘
. £Le Elwl w3 SHEAR STRENGTH we w " 2 | REMARKS
5148 : < O UNGONFINED '+ FIELD VANE
(M) bEprR|  DESCRIPTION s =:7 £l § o QUICK TRIAXIAL x LA8 VANE - | WATER CONTENT %| 7 “
165.2)542.0| _Ground Lever - 2 |eev GR $A 51 CL
Top&o T 540
051 l.5lgesthered Shale
1633 {837,0] - o
5.0 End of Borshola

530

20
W95 % STRAIN AT FAILURE
10




e

OFFICE REPORT ON SOIL EXPLORATION

PSS

[EPPYR]

Minkryof
Traragoristion .
@ g -183-F
RECORD OF BOREMOLE No 7 BH - ‘gﬂ_*_ETRlC
We . 988211 LOCATION . Cueopds, N 8 833 016,22 X 301 8970, . ... . CRIGINATED BV _ DT __
4 8 Hwy. 10501 BOMEMOLE YYPE., Soiid Stem Auger, 3Q Nock Core compiten gy, X8
DATUM . Geodetis paTE 8410 01 CHECKED WI
SOM, PROFILE SAMPLES | &, | B JCLuAMic CONE PINETIATION
53 § T, ggﬂun g u_-g REMARKS
P 40 e 89 %0 H-2
- g = E Wp wW. W 4
_ HES gg :n:m smom - o GRAIN \g‘ltz,i
I UNCON * DISTRIBU
Tls |80 § ® GUCK TRAGAL % LAS vang |WATER WWWWH 4 (%)
£ o e #% SA 81 CL
i ] ] 1
. s2C| PODf  Weathering
4 . Highly h
1] il PP zul T j N .
] . ! ;
- with Limestone layers o1 4 Slghtly -
4 o 20 cm thick RBC to
80 Jro0x mﬂ
Unvant hered
Be £70-11007| 25%]
16. .
3.3 . Bnd of Borshole
* Fota: Water laval
not obtained
. . . . 3 .Numbmnhno
o ANIRET R L U L e e bt ATl ot R ey e T e ', lil’l!l.y - ﬂ t' t‘MSTIAIN n ’A..URE At "-"—“ Mﬁ M.wbﬁ'}



H

OFFICE REPORT ON SOIL EXPLORATION

-

*

190~ |

Onttna
RECORD OF BOREHOLE No 11 METRIC
WP 34-82-20 LOCATION Co—ords. N & 833 148; E 291 738 ORIGINATED 8V D
DIST__6___wwy_%01/410 __ aopenole typg S:S. duger, 3 Gore comeien sy, P
DATUM Geodseic DATE 84 10 04 CHECKED WE
o o DYNAMIC Csﬁﬁ PEEIFENON
AP Ol B P40 P 80 WP Tw w w|Ss :
y 2|8 | w) 2|25 | & [snEar strenctn ot | % | cRAIN $12¢
L DESCRIPTION = § =S 3§ % |o unconmned e FiewD vane y [DISTRIBUTION
g 3 | €° % o cwex tmaxiL x s vang |WATER cc"“"”"w (%]
& Surface £ i GR SA $1 CL
S1lry Clay (CL) 1] e8| 14 »o
*vl.thlm sand 173
7 | %6
o Heathersd
Unwena theyed _
3| pe l.n‘!nc! 172
Bedrock
Shale
with limestone layers m
4| ze m

170.4

0 e

* gome/trace gravel
atiff to hard

or elavation

not datermined

+3, x5 ; Numbars refer to
Sensitivivy

0
1545 (%) STRAIN AT FAILURE
10




P R L .. - o

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ ONTARIO
ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE -~ SOIL MECHANICS SECTION
- : RECORD OF BOREHOLE N2 1 RW-130-1

. WA 103-69=-00 LOCATION _Co-ords. 861,012 N; 953,060 E. ORIGINATED 8Y VK
DIST___6 Hwy, 410 BORING DATE __ June 30, July 3, 1975 COMPILED BY oY
DATUM _Gecdetie BOREHOLE TYPE Hollow Stem Augar & BX Casing _ CHECKED BY ;Z,

o DYNAMIC CONE PENETRATION LIQUID LIMIT W, b=
SOIL PROFILE SAMPLES | & [DYNAmC cONE be ) -
- 5] « al 3 %40 6o o warer cONTENT_w | 2 & :
(“") ELEV HA IR E HEAR STRENGT e w 3 | REMARKS
DEPTH DESCRIPTION A EIERE: © UNCONFINED + FIELD VANE y
) Z{Z| " || 8 |eauck RiaxiaL x LAB VANE WATER CONTENT % "
isfémm i £ 1eey P_ZG_L GR.5A.51.CL]
0.0 ’: AN
ief ¢
KH mwmmm B < s H— 4 26 42 28
s ad \
k. T p—t
—S S neady 2 85 ] 43]Y
Grly ;:i. -
Het. mixture of e 600
clayey silt, sand & :'..- 2188116 =Tt 7 48 34 11
gravel °.-:_.
Glacial g
(Glacial Til11) “.‘. WD

3 il -

. Wt

5 ;g"-'F (S5 (178|590 0 b _ 7 30 46 17

o -

2 33 -

g 55 (140

> "

w :‘.l
e g Vary stiff to Hard {".'#WW ol

; 1360 {5775 e o 580 5 27 44 24

Z 3e V4 37,5

o 3511:—2_5;&1 2 “ q el

rs- 23] 40.5 TPy

i

u KA 570

. i

- '.‘I:

:

{301 560.0 o ‘o
6. 81 55.0|Bedrock 00%
169.7.] 555, 0|Sound Shale 9 |BXL | REC

i2.3| 60.0{End of Borehole

20
15<4-5 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

Fy ¥

ENGINEERING SERVICES BRANCH - GEGTECHNICAL OFFICE - SOIL MECHANICS SECTION

- RECORD OF BOREHOLE N@ 2  BW-110-24
. WP__103-69-00 ______ LOCATION_Co-grds. 864,490 N: 949,700 E, ORIGINATED BY . VK___
DIST 6 HwY. __410 BORING DATE _June 30, 1975 COMPILED BY QE
DATUM _Geodetic BOREHOLE TYPE Hellow Stem Auger & BX Casing CHECKED BY —iss2
' OYNAMIC CONE FENETRATION — JLIOUD UMIT —W] =]
SOIL_PROFILE SAMPLES | 8 laesistance. pioT PLASTIC LIMIT coueep | = &
8] « al * o 4o _s0 80 ) WATER CONTENT—W | £& { -
(m) 2lwlw] g SHEAR STRENGTH we W ™ 2 | REMARKS
DESCRIPTION 212 = < O UNCONFINED + FIELD VANE y ;
o 2| 5 & |e ouick TRIAXIAL  x 1AB VANE | WATER CONTENT % U o
i%6.5 (2 . .5A.51.CLE
1%65] 611.8]_Ground Lovel = ELEY, 020,30 GR.$a.5L.CLY
Het. mixture of M [
clayey silt, sand [*:a 37 o -— 19 53 37
and gravel PN
(Glacial Till) %14 |2 S5 >
V. Stiff co Hard |33 SE(6
WWE e d H— 4 29 49 14
[ 7L
N LN
et 1 E B AR E
. ey :
180.4 Pl R
6\ 5l — . 11 36 40 1%
g ’ 8ilty sand with 8
2 16t £
2 :t]:;ﬂ race o 5 145
[
9
& 9] 88 109 o | 17 36 42 5
['7]
=4
5(. 10 | 56 | 91
3 Very Dense °
et Bl {ss[¢ 3 15 36 42 5
& 9
o ,
w ;qz_l,m Bedrock Shale 12 |sxL |REC
3 4.3 End of Borehole
T
[T
o

20
159-5 % STRAIN AT FAILURE
1]




*

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS - ONTARIO

" ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - 501 MECHANICS SECTION

\ ;
- RECORD OF BOREHOLE N2 3 3\‘\f1’.LO"3 &
. W.P.___103-69-00 LOCATION __Co~ords. 561,"259 Ni 946,983 E. ORIGINATED BY YR [
X DIST 6 HwY. __4l0 BORING DATE June 26, 1975 COMPILED 8Y  OY :
DATUM__ Geodetic BOREHOLE TYPE _Hollow Stem Auger & BX Casing CHECKED BY — :
b
DYNAMIC CONE PENETRATION LIQUID LIMIT ——W | - = i
SOIL PROFILE SAMPLES E RESISTANCE PLOT BLASTIC LIMIT iy ':.'?9: ;
51 o nl 3 [ 2o_ds_¢ warer CONTENT—w | 25
(’w‘) ELEV £jw|w | 3] 2 [SHEAR STRENGTH We y " Z | REMARKS |
DESCRIPTION ;‘ | > g O UNCONFINED + FIELD VANE y
DEFTH gt2| " |- ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT % “ .
113-4 | 634.3 Ground Level A £ | ELEv. 10 20 3p | lorsasiCrl
0.0 Het. mixture of s
clayey sile, sand b \
and gravel 3_:-,: Pt W YL 630 =
oWR_ v, ¥ X
Grey |15 <
“Aen h
w218 -11.004 6" o s
ls‘z% fiard -.} N ﬁzo
188.2 ..513:?.&“.“33’:’.‘.‘_‘1_ I 3/88 | 6' e bt P
5.2] 17.0 Sound 902
i 8¢. s ) Shale Bedrock 4 b |aec
.91 22.9 End of Borehole

OFfFICE REPORT ON SO1L EXPLORATION

20
15 ¢-5 % STRAIN AT FAILURE

10



i
i.
-
3
!

ST TR

@)

ara ey oy

)

PN S i

I e

S @

R R

WP

103-69-08

DIST_6

HwY 410

DATUM

Geodetic

LOCATION

BORING DATE

Co—ords. N'15, 865 017 E 949 ‘335

July 28, 1976

BOREHOLE TYPE

~ SQIL PROFILE

SAMPLES

CJELEV
| DEPTH]
605. 91"

- DESCRIPTION

'STRAT. PLOT

184.4]

0:0

{Het. mix. of c‘lﬁye’f
silt, sand sand gravel y

“Ground Level -

(Clacial E 0 S

réry Stif to hard

End. of Bogehole; |

20
15 &5
10

% STRAIN AT FAILURE




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO '.'_‘:‘_

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS sE'c‘fi'OhEi
- RECORD OF BOREHOLE N2 1(2) (cuvert 1)
& wp__ 103-69-08 LOCATION _ Co—ords. N 15,864,997 E 948,213
. DIST___ 6 Hwy __410 BORING DATE July 27, 1976
: DATUM____Geodetic BOREHOLE TYPE _ C.M.E. 5.1 (1) M.V.H.S.
) | i & |DYNAMIC CONE PENETRATION LIQUIDLINIT -
SOIL PROFILE SAMPLES 1 & |Resistance piov -fRLASTIC iy
C 6l « ot = 0 40 60 80
™) eey glwlw i3] g [SHEAR STRENGTH _
, BEPTH DESCRIPTION 2121 =1 g § O UNCOMNFINED + FIELD VANE | -
25 & !z |- S |® Quick TRIAXIAL x LAB VANE |WATER. CONTEN
1850 606,58 | cround Level » Zleev) ' 20
0.0 Fqa
*|A
;J 1]88 [ 28]
. 18 —— R
Brown F./ Ziss g7} 59° ———— ~of
----- lét- eq/9" |
Grey 1137185 1105 '
Bet. mix. of clayey {1+
silt,sand and gravel f; 4158 160 %
(Glacial Till) “Y—2 1SS TI8779" 590
b #A
i i
. ~— Very sciff to hard _’;{ 51T S5 TI0UA6" i
- X a0
2 - /’
= . a1
w2 116.6 |579.3 sy 580
B 3.4 | 27-5 | Ead of Borehole '
‘T
o
o)
Lo
O J
ot

OFFICE" REPGR

2 l':
15$-5 % STRAIN AT FAILURE N
10



ON SOt EXPLORATION;

-

Of FICE ' REPORT

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

wWp__ 103-69-08 Locantony Co—oxrds. N 15,866,682 E 947,725
DIST 6 HWY 410 BORING DATE  July 23, 1976
DATUM Geodetic B8OREHOLE TYPE C.M.E, 5,1 (1) M.V.H.S.
% JDYNAMIC CONE PENETRATION uo‘uiu,“umr g
=Gl PROFILE S MPLES E RESISTANCE PLOT PLASTIC LHRAIT —)
_ &l & o) = 20 40 __e0, 80 100} WATER CONTENT—
(m) ELEV alwlw |3l g JSHEAR STRENGTH wWo  w W
DEPTH DESCRIPTION 121> | S| 8 |o unconene + FIELD VANE R )
, | el 217 | G | @ QUICK TRIAXIAL % LAB VANE ‘| WATER- CONTEN
184.2.1620.6 | _Ground Level m Z |ELEy 1p 20 3
0.0 7 520 :
) Y 7\
' : %‘ \_.__H_H
2] 8§ (132 O ]
Browm 1 .
bl 3185 1118} 610 ©°
Het. mix. of clayey [4a - o
silt,sand and gravel j.i-, sl 50 11 6
(Glacial Till) JesTSsToode”
- Very stiff to hard . B} 6"600
V8L %) 5061 21-s5-l1sden
+.57| 24.5| End of borehole

20
1545 % STRAIN AT FAILURE
10




»

OF FICE "REPORT  ON SO EXPLORAT SN,

|

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS ~ ONTARIO ]

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOIL MECHANICS ssc’né,.-f:,'.l_",'_ -
RECORD OF BOREHOLE N2 2(2) (gul‘,er{._%?’) BH'I’L;Z

we 103-69-08 LOCATION Co-ords. N 15,866,670 E 947,592
DIST 6 HWY 410 BORING DATE July 23, 1976
DATUM  Geodetic BOREHOLE TYPE C.M.E., 5.1 {1} M.V.H.S.
£ JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E RESISTANCE PLOT
Cw\) ol o at 3 204080 80 100
TeLev afwlw |31 2 ISHEAR STRENGTH
SEPTH DESCR{PTION 212> 1 <1 8 o unconmmen +RED VANE | T o
, |PEPTH 2l 217 |71 & [eouick tRiaxiaL  x 1AB yANE | WATER CONTENF %
i84.% f622.3| cround Leve: @ Z |etev ' 30 22030
0.0 Al 620 '
A ilss o) _ ‘
Brown || 2[8S | 43 + w04/3" | o
Grey @ 13785 [ w4 N
Het. mix. of clayey a 610 :
eilt,sand and gravel ¢f,[f—3*|-88 [144 )
(Glacial Ti1l) R
|8Ll\0 603-5 Stiff to hard :'3: 51 ge _i1nndqr . 0
18.8 | End of Borehole . -

5%

20
159-5 % STRAIN AT FAILURE
10




OFFICE REPORT QN SOIL EXPLORATION

&)

....... uy o1
Transportat:gn ang
Cemmumecatons

Oniare HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - 30IL MECHANICS SECTION
'RECORD OF BOREHOLE No 3 RH-135-3
we 103~69-13 LCCATION ___Coords. N B61 122: E 952 943 ORIGINATED BY _B.L.
DIST 6 HWY 410 BOREHOLE TYPE 3" Hollow Stem Augers COMPILED BY _B.L.
DATUM Geodetic DATE October 12, 1978 - CHECKED 8Y _Zdé__ .
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | %, | & |resistance pior NATURAL 1.
D—z s} FLASTIC yopsuxe  LHGQUiR [ od . REMARKS
= ELIR 20 40 60 a0 o |47 cowvent wmT f SO '
g = b o;- = " i 1 I 1 Wp w LA 2w ! & R
(m) ELEV ESERIE ~l3| &1 2188 | § [sHEArR STRENGTH e Qe 2 1 crain SIze-f Hf:
|DEPTR o TION 1512|3138 § |oUncONFNED  + FEWD wNE| y [|DISTRIBUTIONT .41
6 2z 3 | &9 @ |oouck Triaxiat  x 1ag vang {WATER CONTENT(R)L 5 f ~ qep | 7
186 611.5]| Ground Surface n = - 10 20 30 . JGR-SA SI €L
0.0 Heterogeneous Mixture |4}/ 610 EE T b
of Clayey S11t, Sand V-
and Gravel /]
(Glactal T111) : LS8 prT"
4 "!-=.-'
Browm Yexry Stiff 3 ’
Teay — to Hard [ fASiL3S 00
Stiff to ’./: 13 S5 | 25
Very Stiff |14
— /._...
% O T KT 7
o 550
Hazrd 5] §5]97
¢
4l 580
" . 61 Ss|60 |
:l. 570
12 g {Probable Bedrock)
112.3 {567.0] shale Fragments * ~85{ 90/ |3 9t
44.5{ End of Boxehole

i3.6

.3. x5 : Numbers refer 1o
Sensitivity

20
1545 (%) STRAIN AT FAHURE




OFFICE REPORT &N SOIL’ EXPLORATION

HGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE-501L MECHANICS SECTION

RECORD - OF BOREHOLE No 4

gH-136 -4

ORIGINATED. BY B:L. |

w p__ 103-69-13 LOCATION __Coords. N 861 102; E 952 962
piIsT__6 HWY. §1Q BOREMOLE TYPE 3% Hollow Stem Augers COMPILED B’{ B.Ll..
DATUM Geodetic DATE October 12, 1978 CHECKED BY 4./ g
w |DYNAMIC CONE PENETRATION T )
SO PROFILE SAMPLES | =, | 3 | Risisrancs “or T R
<2t U MY coEe umr ] S0
= w [20) » 20 40 60 80 1o CONTENT zZs0
Olea wi - 1 1 ) L 1 w w Wi 290
(W\) ELEV DESEHEION |8l w1 2195| 8 [swear srrencTH e | 3
bertr MEINAR 8;23 ; O UNCONFINED  + RO VANEL o o oo o] 7
1901 giz 5 | &V | © |ocuck TraxaL  x 1as vane |W NTENT {%) K
851 Je11.5) Ground Surfa e 2 : . 10 20 30
0.0} Heterogeneous Mixture )’_s 610 -
of Clayey S{lt, Sand [ ] )
and Gravel i T 351356
(Glacial T111) 4 y
‘I !
:—re'; —_—— ::;1 2 Ssi27 = & I -
Baxd /_i
- P4 ERNEER o
SELEf to Veryl] ==
—SefE{r]
L8 55170
A 590 2
Hard >1.
3. 0s 7
. L/
Ria 13510 ad IS T T .
4.3 § 30.5] End of Borehole
20

3 5. Numbers rafar to ee D R



OFFICE REPORY ON SOR EXPLORATION

® Gfoundwater level
not established

O‘:En{ Communieatmng BH—— \qs_ o.q. ‘
RECORD OF BOREHOLE No 7 METRIC
wp_ 1036915 LOCATION . Co-ords, & 835 502.5 N; 289 456 E, ORIGINATED BY IW
oIST 6 HWY 410 BOREHOLE TYPEHollow Stem Aupers . COMPILED By _ABL
DATUM. Ceodetic DATE 1983 12 06 CHECKED BY "A, ‘é_
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES [ B, | 2 I Eeostance “ho7 e M
Eg Y vt Sgwnme HARl =6 REMARKS
= w |3 20 40 60 8D 100 e F-4 &
Q « w Q; . 1 1 L Wp w Wl. - uF
e DESCRIPTION RHEIE zg § [svear stenicrn ot | % DTRIBUTION
DEPTH Fodll B % |o unconmnep + FIELD VANE
: 3 2" e gu Q ® QUICK TRIARIAL % LAB vang |WATER CONTENT (%) L4 {%)
187,0 | Ground Leval o | £ o GR SA S CL
o -~ 187
hBB.S Topsodil ~e! 11 58] 5 *
0.5 I3
( :/. 2188 |23 186
Very ‘stiff /./ | 51 ss ho
— — A g 185
Hazd .
Heterogencous mixeure [ [} 4 |88 |40
of silty clay, sand &
gravel 184
{Glacirl Ti11)
183
Brown
Grey
182
181
‘Kh
I 180
.y 17
| ;./ 'pr 1] 179
I
s :‘L 178
12 .4 L:ﬁ 9 58 s
9.6 | End of Borehole

e

20




: -
OFFICE REPORT ON S50iL EXPLORATION

I3

oy = BH-1a3 —0%
RECORD OF BOREHOLE No 8 METRIC
WP 103-69-15 LOCATION __Co-oxds. 4 B35S 522.5 N3 289 437.5 B, ORIGINATED BY _IW
DIST N3 HWY _._ 410 BOREHOLE TYPE .. Holiow Stem Augera: BX Rook Cove — COMPILED BY
DATUM . Ceodetie DATE _..__1985 12 06-09 CHECKED BY i/
L P e« | w |DINAMIC CONE FENETRATION
SOIL PROFILE SAMPLES B 1y 2 | RESISTANCE PLOT - o mm‘ - ._'i Rsmas
= §% 9 0 40 60 B8O 10 UMY Conreny MMIT | = (O
SLEY DESCRIPTION 218 ¢ | 2185| 8 [sEar sraenon S 2 | cran sizt
DEPTH EEIET) EIREE 35 S |0 UNCONRINED  + FifD vane . y  |DISTRIBUTION
gz 3 |EV | & |eouck TRAxAL  x LaB vang WATER CONTENT %] (%}
186.6 Ground Jevel hid v w 20 40 64 GR $A 51 CL
v u bt o
R g -l 1lesis
| 186
Very stiff ¥
N 2] ss |28 @
Hard / "' 185
Heterogeneous mixtursl |} 3| 8§ |45 ©
of ailty ¢lay, sand .{°,
& gravel ,/
<4 4| 85 |68 184 0 T
(Glucial T411) .
o4 5] 88 [e4 = 533 44 18
f_/-i 183
g
el '
seown |1/ -
G .
ey / | 67 S5 (74 5]
5/ 181
160/
TR TATE o
%
/ 180
o
] 179 :
{ ‘/ 8lss |75 ° 73 3% &
4] 178
* oM
"} 9{ss [83 >0
% 177
7
4 11
/_/" 176
1110 [ 52 |70 °
A
il
/‘}‘ 178
74.3 (|
1303 ‘ L1
Shale badrock
174
Weathered
Dark Gray 173
12 [BC sy
- il o RQD
g% e 258
71, 4 L3 [RC Hgom i EEed oz
15.2 End af Ravehale '




OFFICE REFORT ON $SOIL EXPLORATION

@ . BH-204-Y

12
RECORD OF BOREMOLE No 4 METRIC
WP 103:69=19 LOCATION Co-prde, N & 834 453.9; £ 290 470,3 ORIGINATED §v _ TS
ISt 6wy 410 BOREHOLE Type _Solid Stem Auger comentn sy T3
DATUM ___ Geodetie DATE 87 12 a3 CHECKED sv_. :@«:
W | BYNAMG GONE PENETRATION
SOIL PROFILE SAMPLES [, § RESSTANCE pLOT nasve S8 vowwl % | pemanss
= 5 340 60 80 g (UM cowrmr lwit SO
i Ofa 4] d= 1 2 1 Wp w W, gw 3
S oesensmon | T|E| B2 g § [Wean strenr bt | B Saan size
H [ - E |ounconsne & FmD vane IBUTION
q é § " 2 §° g ® GUICK TRAKIAL  x LaD vane | WATER CONYENT %) ’ {%)
86, - Oro v faea 2 s W 2 30 GR SA SI CL
0.0| Heterogencous Mixcure p
aof Bllcy Clay s
s:ud and cu:c;. d
- (Glaeial TL1l :
Very Seied 1193 180 ) g T 329 82 16
to Hard ¢
Brovn_ N =]
Grey (MmN
) 1&:’*
. L8 L7 By § 3243 20
Seiff
ALY .
5{ 88 1110 t
6] 58 (100 |
17 .
¥
A 41158 [103

11.1 Etd of Borshole

- . 20
3. «% . Numbers refor to
% Sentitity 15 3’-3 (™I STRAIN AT FAILURE




CFFICE REFORY ON SOIL EXPLOSATION

Wagipy 3
Trimdanaien snd
o

Ontishy

BH-204-5

13

WP o 103-65-19

RECORD OF BOREHOLE No §

LOCATION

Co~ords. ¥ & 833 446,61 K 290 481.%

METRIC

ORIGINATED By IS

Probable Bedrock

DIST b Hwy_ 810 BOREMOLE typg Solid Stewm Augar, Cons Tast compiep ey TS
DATUM Geogurts DAt 87 12 03 CHECKED Y @
SO PROFILE SAMPLES | w | DYNAMIC CONE PENETRATI -
gm § RESISTANCE #MOT _ nm‘c :;m. t W " 5 REMARKS
Ola § 5 P48 %8 0 % tw ‘°";""M £3 &
. {3
% DESCRIPTION Elgl w2 a§ 5 SHEAR STRENGTH :=..===.°............, ‘; GRAIN $1ZE
1 - § I §g $ [ousconmmned o meo el . y [oistRiByTion
; y |GV g ® GUICK TRIAKIAL  x LAS vane |WATER CONTENT (%} (%)
nd Surface d . 1 2 30 GR S4 51 €L
0¥ Haterogeneons Hixture P, 18
of Silty Clay \
meussacey ~—
Glacial ti 158 "
0 (== )
¥, @m— b
| Brovn_ .
brey F BT Pt 52747 31
o Boxd RTINS 194
ikl ys ] 29 ety b 2B 42 26
" —— T
3788 [ 25 ‘
T 6 2y | 1
Yory Stift .
4 7 ing
gt 38 |
| o
Hard 15 eu - 42366 7
) 174,
7101 58 TI00M18 en
173, MR, TR
12,y Eud of Borehole i

o3, «3; Numburs refer ro
Sensitivity

0
5 -‘tl {%] STRAIN AT FARLURE



OFFICE REFORT OMN SOIL EXPLORATION

Minaty of
@ Teansooiradn g
Ortshe y

gH-2o41-6

Probable Badrock

14
RECORD OF BOREHOLE No 6 METRIC
WP 103-69+19 LOCATION Covords, N & 836 433.6; E 290 448.2 ORIGINATED BY TS
oISt nwy  AL0 BOREHOLE Typ  Solld Stew Auger, Cone Test comenen sy _ T8
o W | CYNAMIS GONE PENETRATION
SON PROPILE SAMPLES 13,1 2 |wesstance piot < Y B - REmates
§5 = ~ jusit gonrenr (Wt | =9
™ 0 < 20 l'ﬂ &0 IP 190 z: &
Clx =4 Wp w Wi ]
Ll pescumon HE ; gg & [sMEaR STRENGTH 1 IR
% |0 unconmNED + FIHD VANE
£ § - 3 g“' é o QUCK TRABAL  x LaD vang |WATER CONTENT(w) ¥ (%}
187.00  Ground Sueface G F W . 10 20 30 [ew/w® {GM SA S CL
0.0 Reterogenaous Mixeurs b
of Silty tlay 185 [y
Sand and Graval . |
(Glactal Till) 1:88 | 53 T P — 23.1 |12 23 41 24
B
¥ —~
| Brown 1
Geay Jaxd, 2158 150
388 1 24
a1 68 | 29 " ! 0 bt 23.6 | 8 32 44 16
{5158 [ 30
Yary Sti N -2
{
Eot AN 1805
e | /% ! 13 40 32 25
7 9183 | 10 "ﬁ
sute 3457 B
WIETE] | .
Hard , ‘
Aq11l 38 [100)15 em
: ) 174k
13, End of Borvehole

+3, «5 ; Numbers refer 1o
Senstivity

0
15 45 ("4} STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS— ONTARIO

OFFICE REPORT ON SO“XP!.ORAHON

. ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOt MECHANICS SECTION )
. RECORD OF BOREHOLE N¢ 4  BW- 110-4 b
WP __103-69-00 LOCATION ords. 868,935 M; 946,010 E. ORIGINATED BY MK I}
DIST__6  Hwy._410  BORING DATE Jung 25, 1974% COMPILED BY__0Y ]
DATUM___ Geodetic BOREHOLE TYPE __ Hollow Stem Auger & BX Casing .. CHECKED BY ,,4...42._: '
DYNAMIC CONE PENETRATION LIQUID LIMIT ——aWi =
SOIL PROFILE SAMPLES B oM S oy L T —we | = 3
51 o al 3 To_ o g0 1B | WATER CONTENT—w | Zib
ELEV AEIRRE SHEAR STRENGTH W w W = | REMARKS
o'ﬁﬂfl DESCRIPTION 2l 2| > g O UNCONFINED + FIELD VANE y
- & -'i’ - & e OUICK TRIANIAL X LAB VANE WATER CONTENT % "’
180} 61570 cround Tevel % Z eiev. 1020 30 GR.5A.51,CL
0.0|Silty sand with - |.".
gravel, trace of clay, -,
l:ompact: o e
185 1,609, el 1188 14 ]y 610 o 38 24 28 10
3| 6.0[Het. mix; of prowp 33! ke
y ¥ § 24. -"'.p:
184.51 605.2 Shara Grey |8:d - .
3.2 L [Weakhered . - - o <
11.5{ Sound sed oz
Shale ock 3 |BXL 10
§ ol AP

182 599,2
6.5

5,01 X End of Borehole

20
15 _¢_~5 *% STRAIN AT FAILURE



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—~ONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SO MECHANICS « SECTION
RECORD OF BO2EHOLE N2

1 BH-UF-0f

wp__ 103-69-09 LOCATION Co—ords. 15,869,046 N; 945,989 E. ORIGINATE
OIST 6 Hwy 410 BORING DATE April 30, 1976 COMPILED, BeY
. DATUM Geodetic BOREHOLE TYPE Hollow Stem Auger BX Casing:RXI, Rock Core & - CHECKED BY
Gone Test I
% IDYNAWIC CONE PENETRATION LIQUID LIMIT ——W,
SQIL PROFILE SAMPLES E RESISTANCE PLOT PLASTIC LiwiT — i
ol o ol K 20 4o 60 do o | WATER CONTENT_w'
) afw| w |2 8 JISHEAR STRENGTH Wy wow
( ) g—é%%’ﬁ DESCRIPTION 5 1S E 3 |o unconrmep + FIELD VANE | T
m el 217 | 7| & | quick TRIAXIAL  x 1aB vaNE | WATER GONTENT ¥
i \85‘% €13.0 Ground Lavel 1) Z L ELEY . 10 243 30, ¢
] V.U Clayey Silt With sand | ; - j T
185.9 610.0 & gravel. (Glac.Till) [ : " !
185.3 |608.0 K 8¥cor elay. Conpsabphl - o5 |1 e | °
: 1.5 5.0 “Gound ——- 2 BXL| 65 100/2"
Bedrock 3 !Bxl 80
Grey shale with ecc.
layers of limestome. 4 | Bxy |00 600
182.0 s97.2 ,,
H.8l 15.8 | Bnd of Borehole

=B e AN Ry
e el -

20
1549-5 % STRAIN AT FAILURE
10




OFFICE REPORT ON 501l EXPLORATION

Ministry of 195' 1
@ Transportatan ano
Commymrationg

Ontang

RECORD OF BOREHOLE No 1 METRIC
WP 1036909 LOCATION CO~QBHS. N.4 B36 885.,2: E 28§_d337.5 ORIGINATED 8Y _V.K,
DiIsST 6 Hwy, 410 BOREHOLE TYPE Hollow Stem Auger, BY Caming. BXL Rock Core and COMPILED BY V.K.
Cone Test
DATUM __ Geodetic DATE 76 04 30 CHECKED BY :
DYNAMIC CONE PENETRATION
SOI PROFILE SAMPLES | &, g RESISTANCE PLOT asric AT ‘_'g REMARKS
= - gé & 20 40 60 80 g0 VM7 contenr umit | =0 A
9 & b = ) A 1 i 1 Wp w WL pg
ELEV gl w295 & [Snear STRenGTH A S GRAIN S1ZE
BEPTH DESCRIPTION w221 E ‘”g % o unconmnes  + miE vane J oy |DISTRIBUTION
18| " Q g WATER CONTENT {*%) (%)
iz B gu i e QUICK TRIAXIAL  x LAB VANE *
186.8| Ground Level A : i 10 20 0 GR 5A §1 ClL
0.0} 81lty Clay with Sand w‘ ,
and Gravel ,;. ~4-
o1 B
(Glacial Ti11) .
185.9 ¢ 186 o]
0.9 Gravel with Silty Sand o3 o K1 28 (11)
and trace Clay LAl 1l sel 19
185.3] Compact o [
1.3 _ _weathered j REC 185 B
2|BXL | &% 100/5 e
184
REC
Bedrock 3IBXL | 8
Grey Shale with oce.
layers of Limestone 183
REC
41 BYL | 100
Sound
82,0
4.8 End of Borehole

20
+3, x5 ; Numbers refer to 1 (00 1w rpain AT FAILURE
Sin!mvn‘y 10



jrlee
Text Box
195-1


OFFICE REPORT ON SOIL EXPLORATION

i3

Mifstry of 195_4
@ Trangportdtion ahe
Commumnit ahong

Ontaes
RECORD OF BOREHOLE No 4 METRIC
W P 103+69+09 LOCATION CO-ORDS., N 4 836 911.4: E 288 331.7 : ORIGINATED BY _V.K.
DisT .6 MWy _410 BOREHOLE TYPE Hollow Stem Auger, BX Ca COMPILED BY
PATUM __Geodetic DATE 76 03 04 CHECKED 8Y !
SCHL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION —
ﬁ‘ﬁ T [RessTancE POT nastic Mrib g B vouo | - T | rEmARKS
e w | 2Q ] P 20 40 0 80 100 CONTENT z= &
Ofu o =l z L ; ) ; L Wp w W, :;
ELEV ElEgl g2 %g 8 [SHEAR STRENGTH A SE— GRAIN SIZE
SR DESCRIPTION IELE IS 132] S [ounconrmnes  + fiko vane warer contentwy| ¥ |PSTRIBUTION
é z 5 | &Y § ® QUICK TRIAXIAL % LAB VAME * (%)
186.3 | Ground Level v “ * w GR SA 51 CL
0.0 Gravel with Shale X i
fragments a 186
185.5
0.8
BEDROCK REC
Ol ex {1007 165
Grey Shale with
occasional layers of
Limestone
184
REC
2{BXL |100%
Sound .
183
182.6
3.7} End of Borehole

20
+3, %% Numbers rafer 1oy \s w1 sTRAIN AT FAILURE
Sensitivity 19


jrlee
Text Box
195-4


U aeme o

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS - ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE Ne 5  gH-110-S
. WP 103-69=00 LOCATION __Cozords, 1 944,07 ORIGINATED BY VK.,
piIST__ 6 Hwy, 410 BORING DATE __June 3. 1975 COMPILED BY
DATUM_ Geodetie BOREHOLE TYPE _Hollow Stem Auper & BX Casing CHECKED avj:
DYNAMIC CONE PENETRATION LIQUID LimIT — =
SOIL_PROFILE SAMPLES 1 T |gesisrance_pior PLASTIC LIMIT —ws | = 5
5 al 3 704 % 55| water cONTENT—w | 2
(m) ELEV slujwi2 SHEAR STRENGTH w o ow " 3 | REMARKS
BEFTH DESCRIPTION H ERES -] © UNGONFINED + FIELD VANE y
1217 [ 2] 8 o ouck rmaxa xuas VANE | WATER CONTENT % "
1933 | 6474l cround Level n £ lerev 0.2 GR.SA.51.CLY
0.0 &
A
LY
o M T © 12 25 53 10}
E:‘:q?; 640
Brown _ _WITT IS
Crey S"_..
Met. Mixture of il
Clayey Sile, Sand [ f—-t-25 60
and Gravel 4 630
dal Ti1l Py
(Glacial TILL) o g5 | %9 —t 19 29 40 12
e
= Hard e N 120)
& e 620
Y ¥, 8 et 1
P~ -4
w )
ﬁ.igfgi 612.4 .3 .
: T 339 eathered 610
6 85006060l et =es=ﬂﬁﬂn
E 23| 40.5) sound |9
g !3-3.‘3 o Shale Badrock 9 |BXI. [REC |98%
w 14.8] 46.0{ End of Borehole
b4
1™
o

20
159-5 % STRAIN AT FAILURE




i

OrFiE  KEFORS UN SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIOD °
ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION,;

RECORD OF BOREHOLE N2 3{1) ccuvere 3

Wp_ 103-69-08 LOCATION  Co-ords. N 15,870,340 E 945,576
DIST___ 6 Hwy __ 410 BORING DATE July 21, 1976
DATUM Geodetic BOREHQLE TYPE C.M.E. 5.1 (1) M,V.H.S5.
() , ——
r 2| 1 % |DYNAMIC CONE PENETRATION LIQUID-LIMIT. =
501l PROFILE SAMPLES E RESISTANCE PLOT ; PLASTIC HM!
5l « wmy 2 2020 80 BD 100 -~
ELEV cjw w31 ¢ ISHEAR STRENGTH
SePTh DESCRIPTION 2121 > 2§ 8 |o unconane + FIELD VANE '
< 237 |71 & |o QuUICK TRIAXIAL X LAB VANE -
14L-3]632.2 | Growma Lever & Z ey
0-0 . 630 ™
i 1(ss | 34 &
) \\___\
Brown 88 1 70 lo\m"
Grey gsImme” '

3
4188 1115 6‘%(' !

Het. mix. of clayey
filt,sand and gravel

{Glacial Till) 5188 {115
= Bard BB 1 7546" | R
510 . .. - -.'- .:'- il
7 Ss—1-7046"
'83‘5 602.1 glee | apfyn K
9.2} 30.1] End of Borehole [

[Ty

PRI TR Y TR PO

20
159-5 % STRAIN AT FAILURE
1

n



ENGINEERING SERVICES BRANCH-GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION .
',
'R
. RECORD OF BOREHOQLE N@ 3(2]) (cutvert -]
- wp_ 103-69-08 LOCATION  Co-ords. N 15,870,376; E 945,660 e
N DIST__6 _ ___ Hwy _410 BORING DATE July 22, 1976
DATUM ___ Geodetic BOREHOLE TYPE C...E. 5.1 (1) M.V.H.8.
! P DYNAMIC CONE PENETRATION LIQUID LIRIT -~y
SOIL PROFILE SAMPLES g i Juiaun Lmar ——
ol o o 20 40 60 do 100
-~ VEtey Elw|w!3) 8 [SHEAR STRENGTH
(m\ DEPTH DESCRIPTION 12> | 2] 3 [o unconmnep + FELD VANE ] .
el 2|5 171 & |eaquick rRiaxaL  x 1aB vang- | WATER CONTENT
1929630.0 | cround revel - £ |elev 36 2p 4D
0.0 sk R
A1 1|88 143
' Brown . ] T ——
Grey A Z|ss 79
. 6
Hei; mixtﬁe of a 2 3158 120 %20
clayey silt, san
and gravel: 4 4185 120
L[]
(Glscial Till) —=
- Betd s Toofk 510
|33ﬁ 603.5 7 {55 1160 ] o L. .f
Q.§§726.5 | End of Borehole i -_i-

OF FICE 'REPORY” ON ‘soiL EXPLORATION:

N
a -

159-5 % STRAIN AT FANWURE

=



MINISTRY OF TRANSPORTATION AND COMMUMC.ANONS-ONTAR}Q__3\"\:“:?,2.
ENGINEERING SERVICES BRANCH=-GEOTECHMICAL OFFICE - SOIL MECHANICS s’éa:‘bﬁ"

g RECORD OF BOREHOLE N2 4{1) (Cutvert 4)

"" WP_ 103-69-08 LOCATION _ Co-ords. K 15,871,122; E 945,418
. DIST__6 HWY __410 BORING DATE _ July 20, 1976
' DATUM Geodetic BOREHOLE TYPE C.M.B. 5.1 (1) M.V.H.S. .
P = |DYNAMIC CONE PENETRATION L’ldijiD'tiMl‘f
20 FROFIDE SSWIPLES & IRESISTANCE PiOT FPLASTIC LiMIT
6! ul = z0__40 60 80 100 .} WATER CONTENT:
(m\ S &{w|w |2 g [SHEAR STRENGTH 1% w
. DEPTH DESCRIPTION 12 -1 S 3 {o uNCONFINED +FEWDVANE | - T T
P 21 & [e ouick TRIAXIAL % 1B VANE | WATE
[191.5]628.4 | Ground Lever 1; Z | eev ‘
".
0.0 1
peX S§ 117 -
¢ <18
Brown 1 W2 S8 |67 + ~_ 1 | :
—é.r-e_y—m;'. Fa—tss— G{,,,qu . B ki RN RS F
:, .
Het. mix. of clayey [ls] S 145
silt,sand and P AT 5 188 HD0
] gravel -’.,‘ 610
—-— (Glacial Till) [V
(6 S5 1105/B"
; S i v w1171 <
[ Very Stiff to hard AlK 600
|8240| 597.6 ) lg-e—res s0a"

‘LH ' 30,81 Fnd of Borehole

20
159-5 % STRAIN AT FAILURE
10




= - 31-1-;?:1’

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS - ONTARLO

i wp 103-65-08 LOCATION Co—ords. N 15,871,165; E 945,314
. DIST___6 HWY 410 BORING DATE _ July 20, 1976
L DATUM Geodetic BOREHOLE TYPE _ C.M.E. 5.1 (1) M.V, HaS'- o
& JDYNAMIC cone PENETRATION l.‘-[dUlﬁin it
SOIL PROFILE SAMPLES B |esistance hor _Jriastic i
. = wi= 20__4D0 %0 o, 0 ]
(_,,.) ELEV alwlw |3 g SHEAR sr"ﬁch;rH' —.
. DEPTH DESCRIPTION Q121 > | £ O’ UNCONFINED + FIELD VANE. .
EfZ| " || & |oquick thiaxiat x Lag VANE | {INA)
194,61 698. 5] Ground Level * Z | ELev :
0.0 Als
L
J_i] 8812
* &)
Brom Ll 2155 55 1Y
Grey i o o o 13 7 b .
Het. mixture of ". 4SS TITOA9"
clayey silt, sand 14
. and gravel ] _5 166
D (Glacial Ti11l) 194 610
; 61881100k "
.‘!I'...-—' o O'f '
By &
o L 2 7] s5 |85 o0
1 82.Y 597.5 [5tiff to hard 4 Jon
9.4| 30.7 End of Borehole ' '
4

GFFice REPGRI ON SO ERrian

20
159-5 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS— ONTARIO

§

OF FICE "REPORT"ON SOIL EXPLORATION:

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION T
RECORD OF BOREHOLE N2 5(1) cutvers 5 122-5(1) =
wp_ 103-69-08 LocaTion Co-ords. N 15,872,360; E 944,915 ORIG!NATED g?y VR
DIST___6 HwY __410 BORING DATE _ July 15, 1976 COMPILED BY | VK . -
DATUM __ Geodetic BOREHOLE TYPE C.M.E. 5.1 (1) M.V.H.S. CCHECKED BY:
IL PROFILE MP s DYNAMIC CONE PENETRATION LIQUID LIMIT WE
SOIL PROFIL SAMPLES E RESISTANCE PLOT PLASTIC LIMIT wpl = F
o1 « i zo__do _co o 100 JWATER CONTENT_w | Z 4
ELEV E{w | w |21 2 [SHEAR STRENGTH we w  owolT3
SEFTR DESCRIPTION gts! > | <] 8 |o unconmned + FIELD VANE S
¢ = A I I S | ® QUICK TRIAXIAL X LAB vANE | WATER CONTENT %l
631.1 | Ground Level @ £ {ELEY 1020 30 P
0.0 T 63 SN
;.°; 18§ g1 \\ o#—««‘
AT TEs rooret S~ O ppt
TR w5410 o | iy
gy, 620 :
Brown |-EETSSTIESE"
Grey ° g
Het., mixture of b
clayey silt, sand el
and gravel a%l 610 .
(Clacial Till) Yl rss—zok” o
'*;f; ,
€04.2 | Stiff to hard S5 S . S
26.9 | End of Borehole
J
|
j
} i
20

15 9-5 % STRAIN AT FAJILURE


jrlee
Text Box
122-5(1)


¥

OFFICE "REPORY’ ON SOIL EXPLORAT IONt

MINISTRY OF TRAMSPORTATION AND COMMUNICATIONS—-ONTARIO

ENGINEERING SERVICES BRANCH-GEOTECHNICAL OFFICE - SOIL MECHANICS SECT!O!‘&J
RECORD OF BOREHOLE N2 5{2) (culvert s
i

12“’2-5(2)

wp_ 103-69-08 tOCATION  Co-ords. N 15,872,368 E 944,803 ORIGINATED. BY L VR
DIST__6 HWY __410 BORING DATE _ July 15, 1976 COMPILED BY VK _
DATUM Geodetic BOREHCLE TYPE _C.M.E. 5.1 (1) M.V,H.S. CHECKEDIBY' S
SOIL PROFILE SAMPLES & IDYNAMIC CONE PENETRATION LIQUID LIMIT Wi e ]
= IRESISTANCE piOT PLASTIC LIMIT oW L o8
Bl o Tl B Zo_do_ 6o do 16  JWATER CONTENT_w ! 25| = o
ELEV B & | w 3| 2 [SHEAR STRENGTH we w W T REMARK!
. e e . b5 5
SEPTh DESCRIPTION SEE] > | £ 8 o unconmmep + FIELD VANE e f
{3710 & |® QuUICK TRIAXIAL X LAB VANE |WATER CONTENT %[
631.6 Ground Level 0 Z leley 10 20 3p
0.0 11 630 ' ~
e X
Fol T sS 1201 \ 0
e —
ol 2] ssl97 1«
Brown * 1t
_G;e?-_ e ] ERN RN ¢} | e |
& 620 :
Het. mixture of . 4S5 8U7%"
clayey silt, sand g
& gravel S RIS 756"
(Glacial Till) P
’ 6 857891 10 ' o) i
&
4 r—rt—ssirmoke
- i)
601,6 | Very stiff to hard s ToSsIrue”
30.0 | End of Borehole

20
1505 % STRAIN AT FAILURE
10



jrlee
Text Box
122-5(2)


te oy

REFORT ON SOIL EXPLORATION

OFFICE

v

ervnery of BH’\Q'}—S

TMMIMIM
Permd Commumettors
RECORD OF BOREHOQLE No 3 METRIC
wE 21-79«18 LOCATION Cowords, N 4 838 21‘.55 'E 287 746.8 ORIGINATED BY A
DIST 5 mwy 410 BOREHOLE Typg  Hollow Stem Auger, Washboring Come Test COMPILED BY JA
DATUM Gendaric DATE & 08 07 cHecken oy A5
SOIL PROFILE SAMPLES E‘m w !.)EV:SA#‘I'C'CECO:.EO:ENETRAHON o -
= 35 § 26 40 &0 30 100 faer ' Sonrem Ut g‘?’. .
o -~ ) fh () ] i w w nr
ey I 2lE w 3 25| & [swear staencTH e | 22 | cran iz
h NEIRAE §§ ¥ [0 UNCONPINES  + RIED vAne y |DISTRIBUTION
§ 2 . |8 5 o cuck rmaxaL  x Lag vane WATER CONTENT (%) (%}
n H w L 0 30 GR 5A Si CL
!
M 19%
HNijs| s
»
A 194
‘11 2| ss | 27
ol N
Hard 1 3{ss| 22 | T~
1007 zsj
. M 4] s8] 64 | 12 30 &1 17
. Beow 194
Grey 8
*1] 5| ss | 42
e 193
d 6) 88 | 72
7] 85 | 82 192 3] 23 30 34 13
8| 55 |28
191
g i _33‘410«:
. 18em
b T 13enf 139
188, ’ " 8
9.3 fEod of Borslnle i
* ¥.L. not }
established L 1
- I -
i
1
i
‘ .
I
. P

20
+3, x5 Numbers rafer o5 40 o (o) STRAIN AT FANURE
Sensitivity 0



b

OFFICE " REPORT ON SOIL EXPLORATION

My ot
Tramponston ang
Ontano

BH-18% - 4

RECORD OF BOREHOLE No 4

METRIC

1 t

we 21u79=]8 LOCATION Co-orda. N 4 838 214.3; E 287 693.0 omenaten sy A
DIST 6 HWY,. 410 BOREMOLE Typg  Hollow Stem Auger, Washboring, Cone Tast COMPILED BY JA
DATUM Goodetic DATE 84 08 08 cueckes oy 5
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES :‘,5 S | REsierance hor masme .
s " 30 g 20 40 50 ag 100 [VHT comTewr wwrg 3O 'E'"m&
o W et L i i oL WP W Sw
2 § g3 Eg & [snear sTREnGTH e 7% | cram 5128
> - OISTRIBUTION
- =] > o O UNCONFINED  + FIELD VANE BU
E -4 2 gu g ® QUICK TRIAXIAL  x LAB VANE WATER CONTENT (%} 14 (%)
= [ 10 20 130 GR SA 51 CL
*
TR
! \
A
196
Ci 1] ss fa0 \\
g "~ ]100/)28 cof
A2 | ss |67 195
(¢
trove, [ 3] 3881 : -
Gemy ol 19
=/
fJsfs|7s
# 193
Il s | 38 | 13228 en q 93348 10
% 6| ss 136 19z
5
7 | 551100415 em Of o 28 26 33 13
v E— 191
e -
&
A 1%
139.§ 9 100415 en
7.9 End of Bovehoie
* ¥.5. not
asathblished
; |
} )
H 1
H

+3, x5 : Numbers ref
Sensitivity

o o

20
18 %5 (%) STRAIN AT FAILURE
10



OFFICE REPORT ON SOIL EXPLORATION

e s S mea - »
.

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 6 Br-110-6

. WP 103-69-00 LOCATION ds. 875,402 942,048 ORIGINATED BY VR
bist.___6 HwY. __410 BORING DATE _July 1, 1975 COMPILED BY___OY .
DATUM_Geodetic BOREHOLE TYPE Hollow Stem Auger & BX Casicg, CHECKED BY —ucilcl

DYNAMIC CONE PENETRATION LIQUID LIMIT ——W | =
SOl PROFILE SAMPLES g e o sououmr —2 1. 2
8] « wl 3 > 40 éo 80 1 WATER CONTENT-w | Z
( ELEV ajuiw|3 SHEAR STRENGTH w_ w % 2 | REMARKS
W\) — DESCRIPTION :‘-' F| > ; O UNCONFINED + MNELD VANE y
DEPTH & =2 B ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT % ”
2614 560, 6 cround.Leval. w Z |ELEV. - 10 20 30 jersast.cLl
0.0 % 660
0.0] Het. mixture of ) _
clayay eilt, sand & -_._"‘
graval o ) 0 —ri 625 50 19
(Clacial TH11) S e e b 2 .
$tiff to Hard o
198.2 { es0.3 o 0o 450
3.2 | 0.5]Veathered  ____[
Ps«;md Shale
1a5.9 Bedrock - 3 |sx1. | REC] 100X
\ » 2.5
5.6 ] 18.3|End of Borehole

20
1845 % STRAIN AT FAILURE
wn




DYNAMIC CONE PENETRATION LIQUID UMIT ——W =
SOIL PROFILE SAMPLES g PESISTANCE PLOT LATTIC LT we ':5
ol R 20 40 80 WATER CONTENT—w | Z i
CYV‘) ELEV a g E 3 E SHEAR TRENGTH WL_‘J—_—-:‘L E4 REMARKS
DEPTH DESCRIPTION “12| = < § © UNCONFINED + FIELD VANE y
- 2| " & |e ouick TRIAXIAL % LAB VANE WATER CONTENT % “
Z08.3 1 683,31 Ground Level i Z |eew 1 —H— GR.§A.S1.CLY
0.0 Het. mixture of o
layey ailt, sand & ['¢! 680
vavel (Glacisl TL11)}i:Y N\ '
. _sm X ._:n 1 = X [ - ° 121 56 22
205 .\ rd Ley e .
3.3 10.5
* Weathered
) iuciuipa R 670
Sound
3 | BXL }EBG #03
902.5 s g | Sbele Bedrock
5.8 19,0 { End of Borehole

OEFFICE REPORT ON ' EXPLORATION

PRI

&

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

-~

WP, _ 103-69-00

DATUM ___Geodetdc

DIST_. 6 HWY. _410 BORING DATE
BOREHOLE TYPE __Hollow Stem.Auger &BX Ca8ing e ——e—-

ENGINEERING SERVICES BRANCH- GEOTECH
RECORD OF BOREHOLE N2 7

LOCATION Co-grda. 876 710 N 940,790E.

NICAL OFFICE - SOIL MECHANICS SECTION
gr-110-F

ORIGINATED BY _ VK ___ §

July 1,.1975

COMPILED Bvi
CHECKED BY it

20
1595 % STRAIN AT FAILURE
10



e a w il d

MINISTRY OF TﬁANSPORTATION AND COMMUNICATIONS-ONTARIO
ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOWL MECHANICS SECTION

RECORD OF BOREHOLE N2 8  gu-110-%

. We__ 103-69-00  _____ LOCATION Co~ords. B77,610 N3 939,892 X, ORIGINATED BY YK
DIST__6 HWY. __410 BORING DATE _ July 2, 1973 COMPILED BY___ 0¥,
DATUM __Geodatic BOREHOLE 1YPE Hollow Stem Auger & BX Casing CHECKED BY .5
& DYNAMIC CONE PENETRATION LIQUID LIMIT —W, b=
SOIL PROFILE SAMPLES T e g T My ':5
el sl § % a5 do o0 | WATER CONTENT.v | Z &
C ' ELEV = g E 3 SHEAR STRENGTH \VL—_%—_:I,_ 2 REMARKS
W‘) 5EFTH DESCRIPTION I EAR R O UNCONFINED + FIELD VANE i y
2l 21" | ] & |[o ouvick TRAKAL X LAB VANE WATER CONTENT % “
214, 2] 702.6! Ground Level * L ELEX,_J\ 20 3 GR.SA.S1.CL)
0.0{ Het. mixture of ":-;‘.’ -
clayey sile, sand & ,-;-2 700 L
1 )
%rc;;:m Ti11) et | 0 H—i 317 55 25
.':i'f: \}"‘—-.
a 2 {85 |4
.,l!.r.evz_n_-..g:;'- X 690
Grey 2
209,0 | ¢gs,6| Very Stiff to Hard -’0";_" 3158 171 t 355537
5.2 ] 17.0 sﬂmﬂf -------
. [+1
20°%.5 | gs0.6| Shale Bedrock 4 | BXL REC |73%

&.F 1 22.0|Bnd of Borehole

QFFICE REPORT -ON .’“EKPLORATION

20
1545 % STRAIN AT FAILURE
10




*

OEFiCs”

i

REFORY UN S EXPLORATION

MINISTRY OF TRANSPORTATIOM AND COMMUMNICATIONS- ONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE -

RECORD OF BOREHOLE N2 6(1) ccutvert G,BFI..'

SOIL MECHANICS SECTION . -

wp__ 103-69-08 Locarion  Co-ords. N 15,878,285; E 939,085
DIST__6 Hwy _ 410 BORING DATE __ July 14, 1976
DATUM Geodetic BOREHOLE TYPE C.M.E. 5.1 (1)} M.V.H.S.-Core with BXL BTt
& |DYNAMIC CONE PENETRATION LIQUJD umn‘ .
SOIL PRC?FH.E SAMPLES E RESISTANCE PLOT PLASTIC UMIT -
ol « al 2 70 co__do 180 ] WATER cenrewr
Zfpw| w2 2 JSHEAR STRENGTH T we. ",
’Cw‘\ SES;IH DESCRIPTION ] g5 § 3 |o unconkned + FELDVANE] L
— |l Z "7 | S |® QUICK TRIAXIAL x 1AB.vanNE | WATER CON
2115 1694.0 | Ground Level G Z JELEV
0.0 o .
Brown PY/|4_1]85 | 513690 Do
. rown . =
Gray / . 1
Het.mix. of clayey siEL L0 100/3"
gllt,sand & gravel .
208.00 gy 5 | (glacial £i11) hard S5 1100
. 11,
i ’ Bedrock 4 gcxx. %{ggﬁ 680
R06.% {g78.5 | Sound Shale
5,6 | 16.5 | ind of Borehole

20
159-5 % SIRAIN AT FAILURE
10




OFFICE aEsgpr ON SOIL EXPLORATION

H4A- L

IRSPOMAIGN s

i@
I

9
RECORD OF BOREMOLE No 2 METRIC
WP __21-79-0% LOCATION , Co-ords N _4 8 ; E 286 2830 ORIGINATED BY __ HS..
pisT___ 8 Hwy___ 410 BOREHOLE TYPE 11d Stem v COMPILED BY _T.J.K.
DATUM _fsodetic DATE 1981 12 o8 CHECKED w_ﬂ ‘
$OIL PROFILE SAMPLES | & | 2 [orserance hlof e o | narim = K
hs § vt Doumme ST | i | REMARKS
5le| |8]32 _4p sp s o [0 comen Ber] 291 T ;
|| wl|2]25| & [snear strencma 3 oram size|
|geRn  oescuenon E ] E zg % [o unconrne  « miEwD vane y [DSTRIBUTION
iz 5 gu g ® OUICK TRIAXIAL  x (4B vang | WATER CONTENT (%)} {%i
X & £ 4 10 3 GR $A St CL|
o.ﬂ b
{giacial TiV1) 212
Siity Clay ()7 R -1
some sand
trece of gravel / 2 . B 15 47 29
112 | 88 18 * 21
SLIff to Herd - M) )
431 | ss | 33
. 210
Detached siubs |14
and weathered Jds |ss | 7 12 13 SY 2k
¥raguents of shale (
208.8] and 1imestone N 209
7 S5 5 em
4,0
Shale (weathered) 513 on
o1 Bedrock soft 208
207,
5.1] End of Borehole L e

L ; Numbars refer to L
o Sansitivity 18 3’ {°%) STRAIN AT FAILURE




OFFICE mEpQRT YN SOIL SXPLORATION

iHIA-T3

Warvatey of
Teandporiation
o Commumncations
RECORD OF BOREHOLE No 3 METRIC 0
WP 21-79-03 LOCANON __ Co-ords N 839 677.h; E 286 39,1 ORIGINATED BY __H.5.
oISt __ 6 Hwy___ k10 BOREHOLE TYPE _Solld Stem Auger & Rock Core COMPILED BY X
Datum Seodetic DATE 198112 08 wnd 09 CHECKED 8Y .
SOiL PROFILE _ SAMPIES | = a %g;ﬂ&cgoa!a 'rtummnon T s
Gle] |8 §§' 2 4p 6o sp wed [P U UL EE | e
LEV el w3128 5 SHEAR STRENGTH i Z | GRAIN SIZE
{ DESCRIPTION - § zZi s g B o unconmne  + P vane y |DISTRIBUTION
8 » |8 g © GUICK TRIAZIAL % LAS VANE |WATER CONTENT (%} {%)
212,5]  Ground Sur i o 0 29 39 GR $A 81 CL}
olo "
(Glacia) TiT1) 212
1 A1l ss{ 0 *
Silty Clay o
some w;d + -
trace of gravel
’ 4.] ss| 26 ey o & 7 25
Vary Stiff to
Hard
M3t ss] 2 2o
Detached sTabs M7’
and weathered
fragments of shala 51T S5 300V15 cml 54
and 1imeastone ¥
208.4 R4
b _ ,
Interbedded s34\ 13 em 20
soft shales
ond
very hard
dolomitic N ;J 207
1imestone [3 rel| o
REC
6,1
6.4 End of Borehole

s B e =

* Borehola water
level after
24 hours

o3, 8 ; Numbers refer ta
Sensitivity

20
1595 (%] STRAIN AT FALURE
n




[ 4

OFFICE REPQ".ON SOOI EXPLORATION

iH9B - |

RECORD OF BOREHOLE No 1 METRIC 22
we___ 20-79-03 LOCATION to-ords. N & B9 738; E 286 378 ORIGINATED oY _V.K,
(V133 [] HWY 410 BOREHOLE TYPE _ Auger & Sample with C.M.E, ~ 55 COMPILED 37.....5:2;_“
DATUM Geodetie DATE 74,03 16 CHECKED BY . mif?
e ——
ODYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, 2 |resistanice sior narie ol & REMARKS
- !S 9 2 4y e 0 10 LMt coNTRNT UMY ig Fy
g ® ] = A L Wp w W, :;
" alwj212 5 SHEAR STRENGTH e ot GRAIN SIZE
[2RE  oescuenion NEEIE Sg § [ounconmes o o e y |msmmuTion
ElE p | &V | & |oouck rmaxaL  x 1ap vane WATER CONTENT (%) (%}
212.7’6‘:&114 Level 2 £ i 12 30 GR $A 51 CL
. ¥ y, Traces of
Sand and Cravel 212
211.2 F111 Material, Stiff or
{ 1.5{Het. Hixture of Siity
Clay, Sand and Gravel J
tlacial 7411 2o ot 13 27 43 17
Hard
208.3 o 19 28 29 14
5.4
Limestone Bedrock b
12071
5.6[End of Borenaie

%0
o3, x5 Numbars cofer 10 |, S (%)STRAIN AT FALURE
0

Sensitivity

e e ey e e




H9B-2

RECORD OF BOREHOLE No 2

METRIC 23

217903 LOCATION __ fineppila, R & B30 607: £ 286 232 ORIGINATED BY _v.x,
HWwY 410 BOREHOLE TYPE___ Auger & Smuple with CME. = §5 COMPILED 8BY . .5.q.
Ceodatic. DATE 24 03 03 CHECKED BY B0
DYNAMIC CONE PENETRATION
S0IL PROFILE Samples | = “§.‘ F T naome M el % |
gg 2 e UMT conrmr T | SO EMARKS
5 /-3 m E zl i lo w, w w‘ glu &
El8|lw|2|25| & [sHear staeno iy | 3 | GRAN SiZE
DESCRIPTION w S| B8 ]32] 2 [0 iconmmms o mep wane warer contaar o] ¥ [PTRBUTION
g z 5 | &Y § ® GUICK TRIAKIAL X LAB VANE (%) %)
2.0/6roupd Level L - 10..20.39 CR SA 51 C
C.0[Bet, Mixture of Silty [4',
Clay, Sand and Cravel 7 210 _ n
Olactal Tid1 abul sel z0f a2 ¢ *
el2) 881 18 zi"u o 8265 8

IIOT

OFFICE REPCRT ON SOt EXPLORATION

Ead of Borehole

+3, u5 : Numbers rafer to'

20
Sensitivity s -‘%-S {%) STRAIN A.'l’ FAILURE

Sid




OFFICE REfbRT ON SDIL EXPLORATION

U9 B-3

RECORD OF BOREHOLE No 3

METRIC 24

3.5/End of Borehoie

:
§:

2

we 21-79-03 LOCATION Co-ords. N 4 839 712: E 286 275 ORIGINATED 8Y _Y.X.
DIST & _Hwy___3l0 BOREHO(E TYPE _Avsar & Sample with C.M.E, - 55 COMPILED &Y __5.0.
DATUM Geodetic DATE 74,08 .08 CHECKED MY __L70
w OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5§ § RESSTANCE POt e S8, oo ::’E -
sl 1 o _so wp o [0 o Bl 2 N
o —— R e sl i T
™
o B|E] 75|88 B (oo, ;v et hren commnrru| 7 [
211 .5l 0zound Leval " z o 10 2p 3g GR SA 51 CL)
DOjHet, uLe o ey o7
Clay, Sand and Gravel P[>
Clacfal T51) 1{ss | 100]s ca 3
Hard zmr .
2188 | 148 o ol 30 13 37 20

20
+3, x¥ ; Numbers refer 1o 1545 (%) STRAIN AT FAILURE .
0

Sensitivity

i a—r— S——————— e+ =




OFFICE REPQRT ‘DN SOIt EXPLORATION

144 8-Y

@) ot

oy, Comemmcohans
RECORD OF BOREHOLE No 4 METRIC 25
we 21-19-03 LOCATION . Co-orda. X & 839 746; E 286,234 ORIGINATED 8Y _V.K. .
) S HWY___410 GOREHOLE YYPE _angar & Sesple with C.ME. o 85 COMPILED BY __S-0:
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At Golder Associates we strive to be the most respected global group of
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culture with pride in ownership, resulting in long-term organizational stability.
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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.
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