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PART A

FOUNDATION INVESTIGATION REPORT

HIGH FILLS FOR CNR OVERHEAD
REHABILITATION OF HIGHWAY 7
FROM 0.4 KM WEST OF MIDDLESEX ROAD 50 TO 0.85 KM
EAST OF PERTH COUNTY LINE (18 KM)
GWP 361-98-00, AGREEMENT NO. 3006-E-0092
MINISTRY OF TRANSPORTATION, ONTARIO - WEST REGION
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1.0 INTRODUCTION

Golder Associates Ltd. (Golder Associates) has been retained by Delcan Corporation (Delcan) on behalf of the
Ministry of Transportation, Ontario (MTO) to carry out foundation investigations as part of the detailed design
work for GWP 361-98-00. The project involves the detailed design for the rehabilitation of Highway 7 from 0.4
kilometres west of Middlesex Road 50 to 0.85 kilometres east of Perth Line for a distance of 18 kilometres and
includes lane and shoulder widening.

This report addresses the high fills associated with the approaches for the Canadian National Railway (CNR)
Overhead structure (Site No. 19-454) located approximately 450 metres west of the intersection of Highway 7
with Cobble Hills Road and James Street. High fills, in excess of 4.5 metres, will be required along Highway 7
between approximately Stations 19+050 and 19+650 to widen the existing embankments. The high fills will
result in slopes up to approximately 10.5 metres in height.

The purpose of the detailed foundation investigation is to determine the subsurface conditions at the locations of
the proposed works by drilling boreholes and carrying out in situ testing and laboratory testing on selected
samples. The terms of reference for the scope of work are outlined in the MTO’s Request for Proposal and
Golder Associates’ proposal P71-3160-P03 dated August 7, 2008. The work was carried out in accordance with
our Quality Control Plan for Foundation Engineering dated December 15, 2008.

Delcan provided Golder Associates with preliminary drawings for this project in digital format. At the time of the
writing of this report, the detail design for the rehabilitation of Highway 7 was proceeding but the high fills at the
CNR Overhead had been deferred for a future project.
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2.0 SITE DESCRIPTION

The rehabilitation of Highway 7 to be undertaken as GWP 361-98-00 extends from 0.4 kilometres west of
Middlesex Road 50 to 0.85 kilometres east of Perth Line. The study area covered by this report includes the
CNR Overhead high fill embankment and extends from Station 19+000 (east of Cherry Hill Road) to Station
19+700 (west of the intersection of Cobbles Hill Road) along Highway 7. The Town of St. Marys is situated north
of intersection of Cobble Hills Road and Highway 7. Highway 7 in this area is the boundary between the County
of Middlesex to the south and the County of Perth to the north. The site location is shown on the Key Plan on
Figure 1 and on Drawing 1. Site photographs are presented in Appendix C.

High embankment fills exist at the CNR Overhead approaches and are to be widened along the highway
alignment. Based on the existing Highway 7 plan, profile and cross-sections, the high fills extend from
approximately Stations 19+050 to 19+650.

Highway 7 at the CNR Overhead currently consists of a secondary two-lane highway. The subject section of
roadway is constructed on embankments 2 to 11 metres high between approximately Stations 18+940 and
19+720. At the centreline of the CNR tracks, the elevation of the base of the rails is elevation 328.46 metres and
336.90 metres at the surface of Highway 7. A decommissioned roadbed for the detour used during construction
of the CNR/Highway 7 grade separation is north of Highway 7. The site is located in an area where the land use
is primarily rural residential and agricultural.

The topography of the lands adjacent to Highway 7 in the subject area can be described as undulating from
elevation 326 to 331 metres. Two areas, likely former aggregate extraction areas for the St. Marys cement plant
to the north, are located east and west of the CNR railway directly north of the Highway 7 CNR Overhead
structure.

Evidence of surficial failures or movement of the northern embankment slope was observed east of the CNR
Overhead structure during the initial site reconnaissance for this project. The slopes were noted to be locally
steeper than 2 horizontal to 1 vertical. Evidence of localized surficial failures/movement was also noted on the
northern slope west of the rail line and on the southern embankment slopes on each side of the railway.

2.1  Site Geology

The area of the proposed Highway 7 rehabilitation lies in the physiographic region of southern Ontario known as
the Stratford Till Plain'. The Stratford Till Plain is roughly wedge shaped and extends from London to Blyth with
a narrow projection towards Arthur. Its relatively uniform silty clays were deposited as a product of the Huron ice
lobe largely derived from the Lake Huron basin.

Based on the Ontario Department of Mines and Northern Affairs Map 1048 entitled “Pleistocene Geology of the
Lucan Area” as well as Map 918 entitled “Quaternary Geology of the St. Marys Area”, the majority of the section
of Highway 7 is underlain by sandy silt to silty sand till. The till is truncated by a narrow band of outwash

L. Chapman and D.F. Putnam: The Physiography of Southern Ontario, Third Edition. Ontario Geological Survey, Special Volume 2, 1984.
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material (alluvium) along the banks of the North Branch of the Thames River and immediately north of Wildwood
Lake. East of the river, there is a substantial deposit of stratified drift largely consisting of sand and gravel.
Smaller, localized pockets of clayey silt till are mapped throughout the study area. A deposit of lacustrine silt
and clay is located at the most eastern extent of the site.

The bedrock is reported to be microcrystalline limestone belonging to the Dundee and Lucas formation of Upper
Silurian Age (Geological Survey of Canada, Map 1263A entitled “Geology, Toronto-Windsor Area”, dated 1969).
The bedrock surface is at approximately elevation 310 metres in the region of the Highway 7 CNR overhead
according to Ontario Department of Mines Maps 291.
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3.0 INVESTIGATION PROCEDURES

The field work for this investigation was carried out on June 9 through 12, 16, 18 and 22, 2009 at which time
fourteen boreholes, numbered 301 through 314, were drilled to depths of 5.2 to 16.3 metres.

The investigation was carried out using an all-terrain vehicle mounted CME 55 power auger as well as truck
mounted B57 and CME 45 power augers supplied and operated by specialist drilling contractors. Samples of
the overburden were obtained at 0.75 and 1.5 metre intervals of depth using 50 millimetre outside diameter split
spoon sampling equipment in accordance with the standard penetration test (SPT) procedures. The samplers
used in the investigations limit the maximum particle size that can be sampled and tested to about 40
millimetres. Therefore, particles or objects that may exist within the soils that are larger than this dimension will
not be sampled or represented in the grain size distributions. Larger particle sizes, including cobbles and
boulders, are known to be present in the glacial till deposits as discussed in the text of this report. In situ field
vane shear testing was conducted in boreholes 301, 303, 307, 311 and 312 to provide additional strength data
for the cohesive soils and fills.

Groundwater conditions in the boreholes were observed throughout the drilling operations. Standpipes were
installed in boreholes 308 and 311 to monitor the groundwater conditions. The boreholes were backfilled in
accordance with current MTO procedures and Ontario Regulation 372/07.

The field work was supervised on a full-time basis by an experienced member of our engineering staff who
located the boreholes in the field, directed the drilling, sampling and in situ testing operations and logged the
boreholes. The samples were identified in the field, placed in labelled containers and transported to our London
laboratory for further examination and routine classification testing. Index and classification tests consisting of
water content determinations, grain size distribution analyses and Atterberg limits determinations were carried
out on selected samples. The results of the testing are shown on the Record of Borehole
sheets and in Appendix A.

The locations of the boreholes are shown on the Record of Borehole sheets and on Drawing 1. The table below
summarizes the borehole locations, ground surface elevations at the borehole locations and borehole depths.

Location (m) Ground S}Jrface Depth
Borehole Elevation
Northing Easting (m) (m)

301 4788 701 415 546 336.81 15.09
302 4 788 806 415 681 327.80 9.54
303 4788 734 415 594 336.78 13.87
304 4 788 837 415775 327.02 6.49
305 4 788 647 415 396 334.54 16.25
306 4 788 859 415 881 331.06 8.84
307 4 788 758 415 676 336.04 15.94
308 4 788 786 415 741 334.73 14.63
309 4 788 620 415 299 327.65 5.18

April 2010 Golder
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Location (m) Ground Surface
Borehole Elevation Depth
Northing Easting (m) (m)
310 4788 717 415 483 327.82 9.54
311 4 788 603 415 361 327.48 6.77
312 4 788 639 415 457 327.48 9.45
313 4788 816 415 842 326.12 6.55
314 4788 716 415 653 326.36 11.13

Borehole data from the current investigation was supplemented with information from boreholes 1 through 4,
inclusive, from Geocres Report No. 40P3-028 entitled "W.P. 20-60, Report to Department of Highways, Ontario
on Soil Conditions and Foundation, Proposed Canadian National Railway Crossing, Proposed Highway No. 7 -
Line 'A', St. Mary's, Ontario", dated September 30, 1966. The Records of Boreholes 1 to 4 (40P03-028) and the
results of the related laboratory testing are presented in Appendix B. The locations of the boreholes are shown
on Drawing 1. The following table summarizes the borehole locations, ground surface elevations at the
boreholes and boreholes depths:

Location (m) Ground Surface
Borehole Depth
Northing Easting Elevation
(m) (m)
1 4788 737 415 594 325.77 10.36
2 4788 712 415 587 326.01 6.55
3 4788 704 415 560 326.68 6.10
4 4788 726 415 568 326.50 4.88

The locations of the previous boreholes should be considered somewhat approximate since the locations were
originally referenced to imperial chainages and offsets rather than current metric MTM coordinates.
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4.0 SUBSURFACE CONDITIONS

4.1  Site Stratigraphy

The detailed subsurface soil and groundwater conditions encountered in the boreholes, together with the results
of the in situ testing and laboratory testing carried out on selected samples, are given on the attached Record of
Borehole sheets following the text of this report and in Appendices A and B. The stratigraphic boundaries shown
on the Record of Borehole sheets are inferred from non-continuous samples and observations of drilling
resistance and, therefore, may represent transitions between soil types rather than exact planes of geological
change. Further, the subsurface conditions will vary between and beyond the borehole locations.

The boreholes drilled at the site generally encountered surficial topsoil or fill over thin surficial layers of clayey
silt, silty clay, silty sand and/or sand which are underlain by strata of glacial tills consisting of predominately
clayey silt. The till at depth is underlain by silt and/or sand and gravel in some areas. The glacial till is
interlayered with silt, sand and clayey silt.

The locations and elevations of the boreholes, together with the interpreted stratigraphic profiles, are shown on
the attached Drawing 1 through 3. A detailed description of the subsurface conditions encountered in the
boreholes is provided on the Record of Borehole sheets and is summarized in the following sections.

41.1 Pavement Structure

Layers of asphalt underlain by concrete were encountered from surface in boreholes 301 and 303 on the
roadway. The asphalt was 300 and 340 millimetres thick and the concrete was 150 to 250 millimetres thick in
boreholes 301 and 303, respectively.

The asphalt and concrete layers in boreholes 301 and 303 were underlain by sand and gravel (pavement
granulars) from elevation 336.3 metres. Pavement granular materials were also encountered at ground surface
in boreholes 305 through 308 which were advanced through the shoulders. The pavement base (crushed sand
and gravel) was 120 to 370 millimetres at the borehole locations. The granular subbase (sand and gravel with
cobbles) was 150 to 730 millimetres thick. The sand and gravel fill in borehole 303 was compact with an N value
of 12 blows per 0.3 metres.

4.1.2 Topsoil

Layers of topsoil from 90 to 270 millimetres thick were encountered from ground surface in boreholes 302, 304
and 309 through 314. Layers of buried topsoil 130 to 300 millimetres thick were encountered from elevation
325.5 to 326.4 metres in boreholes 307, 308 and 1 to 4 (40P03-028). This is near the original ground surface
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elevation of 326 metres before the grade separation was constructed. The topsoil was very stiff with an N value
of 17 blows per 0.3 metres and water contents of 20 to 21 per cent.

Materials designated as topsoil in this report were classified solely based on visual and textural evidence.
Testing of organic content or for other nutrients was not carried out. Therefore, the use of materials classified as
topsoil cannot be relied upon for support and growth of landscaping vegetation.

4.1.3 Fill

Fill materials consisting of sand and gravel or silt was found at the surface of boreholes 1 to 4 (40P03-028). Fill
materials were encountered beneath the pavement granulars in boreholes 301, 303 and 305 through 308 from
elevation 330.5 to 336.1 metres and under topsoil in boreholes 302, 304, 310, 312 and 314 from elevation 326.1
to 327.7 metres. The fill ranged from 0.2 to 9.5 metres in thickness. The fill primarily consisted of clayey silt with
seams or layers of silt, topsoil, silty sand and sand.

The clayey silt fill was soft to hard based on N values of 3 to 64 blows per 0.3 metres and the silt fill was
compact based on a single N value of 12 blows per 0.3 metres. In situ shear vane tests conducted within the
softer zone in the clayey silt fill resulted in undisturbed shear strength values ranging from 93 to greater than 144
kilopascals indicating a stiff to very stiff consistency. The sensitivity ranged from 1.7 to 3.7. The clayey silt fill
had water contents of 8 to 24 per cent and is of low plasticity based on plastic limits of 12 to 17 per cent, liquid
limits of 23 to 30 per cent and plasticity indices of 11 to 14 per cent.

The results of the Atterberg limits determinations of fill material are shown on the Plasticity Chart, Figure A-9 and
grain size distribution curves for samples of clayey silt fill recovered from the standard penetration testing are
shown on Figures A-1 and A-2 of Appendix A.

The water content of the fill ranges from 8 to 24 per cent. A water content of 24 per cent was obtained on a
sample from borehole 302 that contained topsoil.

4.1.4 Clayey Silt

Layers of clayey silt were encountered in boreholes 301, 302, 305 and 310 underlying layers of fill from elevation
324.8 to 326.9 metres and in borehole 308 underlying topsoil from elevation 325.4 metres. In boreholes 311,
313 and 2 (40P03-028), the clayey silt till from elevation 324.9 and 320.9 metres was underlain by clayey silt
with silt or silty sand seams. The clayey silt layers ranged from 0.2 to 2.3 metres thick.

The clayey silt near elevation 325 metres was stiff to very stiff based on N values of 10 to 23 blows per 0.3
metres. The clayey silt below elevation 321 metres in boreholes 313 and 2 (40P03-028) was hard with N values
of 62 to 80 blows per 0.3 metres. Based on in situ vane testing conducted in softer zones, the undisturbed shear
strength values ranged from 95 to 102 kilopascals indicating stiff to very stiff consistency with a sensitivity of 1.5
and 1.9. The water content of the clayey silt varied between 12 and 22 per cent. The clayey silt was of low
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plasticity based on plastic limits of 13 to 14 per cent, liquid limits of 22 to 31 per cent and plasticity indices of 9 to
15 per cent.

The results of the Atterberg limits determinations and grain size analyses conducted on samples of clayey silt
are presented on Figure A-10 and Figure A-3, respectively.

4.1.5 Silt

A 0.7 metre thick layer of upper silt was encountered below the topsoil in borehole 309 from elevation 327.4
metres. The upper silt was compact with an N value of 11 blows per 0.3 metres and a water content of 17 per
cent.

The lower silt was encountered in boreholes 304, 307, 310, 311, 314 and 1 (40P03-028) below the upper clayey
silt till from elevation 320.4 to 322.9 metres and in borehole 308 beneath a layer of sand and gravel at elevation
320.4 metres. The lower silt was interlayered with clayey silt till in borehole 311 at elevation 325.7 metres. In
borehole 2 (40P03-028), the lower silt was encountered beneath clayey silt at elevation 320.4 metres.

The lower silt was very dense based on N values of 96 to greater than 100 blows per 0.3 metres. The water
content of the silt varied from 7 to 16 per cent.

The grain size distribution curve for a single silt sample is shown on Figure A-4.

4.1.6 Silty Clay

A silty clay deposit 1.7 metres thick was encountered below the fill at borehole 303 from elevation 325.8 metres.
Based on the standard penetration test, N values of 11 and 29 blows per 0.3 metres, the silty clay is stiff to very
stiff.

The water content of a single sample of silty clay was 23 per cent. The silty clay is of intermediate plasticity with
a plastic limit of 17 per cent, a liquid limit of 43 per cent and a plasticity index was 26 per cent.

The Atterberg limits test results for the silty clay are shown on the Plasticity Chart, Figure A-10 and a grain size
distribution curve for the silty clay is shown on Figure A-5.

4.1.7 Silty Sand

Layers of silty sand were encountered in borehole 304 beneath the fill from elevation 326.0 metres and in
boreholes 301 and 302 beneath clayey silt layers from elevation 325.1 and 324.5 metres, respectively. The 0.3
to 0.4 metre thick silty sand layers were loose to compact based on N values of 6 to 20 blows per 0.3 metres.
The water content of a sample of silty sand was about 24 per cent.
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Previous borehole 1 (40P03-028) was terminated in very dense silty sand after exploring it for some 0.6 metres
from elevation 316.0 metres. The silty sand had an N value of over 100 blows per 0.3 metres and a water
content of 13 per cent.

4.1.8  Clayey Silt Till

A stratum of clayey silt till was encountered in all of the boreholes advanced for the current investigation.
Materials described as silt till in boreholes 1 to 4, inclusive, of Geocres No. 40P03-028 were interpreted to be
clayey silt till on the basis of the results of the Atterberg limits determinations and grain size analyses. Although
not specifically encountered in all of the boreholes, cobbles and boulders should be expected throughout the
clayey silt till.

The clayey silt till was encountered between elevations 324.1 and 327.4 metres beneath the topsoil, fill and/or
surficial deposits of silty fine sand, silty sand, silty clay, clayey silt and silt in boreholes 301 to 314, inclusive. In
boreholes 1 to 4 (40P03-028), the clayey silt till was encountered beneath a layer of silty clay till from elevation
323.6 to 324.0 metres. The upper clayey silt till layers were 0.3 to 5.8 metres thick where fully penetrated.
Boreholes 302, 303, 305, 306, 309, 312 and 314 were terminated in the clayey silt till after exploring it for 1.2 to
8.9 metres. Borehole 303 was terminated at elevation 323.7 metres due to auger refusal, probably on a boulder.

The upper clayey silt till was stiff to hard with N values ranging from 9 to over 100 blows per 0.3 metres. A shear
strength of greater than 144 kilopascals was measured in a softer clayey silt till zone in borehole 312. Water
contents in the upper clayey silt till ranged from 9 to 24 per cent. The upper clayey silt till is of low plasticity
based on plastic limits of 12 to 16 per cent, liquid limits of 20 to 34 per cent and plasticity indices of 7 to 17 per
cent.

Lower layers of clayey silt till were encountered between elevations 319.4 and 320.4 metres beneath the silt in
boreholes 314 and 1 (40P03-028) and below the clayey silt in borehole 2 (40P03-028). Boreholes 314 and 1
(40P03-028) were terminated in the lower clayey silt till after exploring for 0.9 to 4.1 metres.

The lower clayey silt till was hard with N values ranging from 74 to over 100 blows per 0.3 metres. Water
contents in the lower clayey silt till ranged from 9 to 12 per cent. The lower clayey silt till is of low plasticity
based on plastic limits of 11 and 13 per cent, liquid limits of 24 and 25 per cent and plasticity indices of 12 and14
per cent.

The results of the Atterberg limits testing carried out on samples of the clayey silt till are shown on Figure A-10
and grain size distribution curves for samples of clayey silt till recovered from the standard penetration testing
are shown on Figures A-6 and A-7 and Figure 3 in Appendix B.

4.1.9  Silty Clay Till

The buried topsoil in boreholes 1 to 4 (40P03-028) was underlain by silty clay till from elevation 325.1 to 326.1
metres. The silty clay till layer was 1.5 to 2.1 metres thick.
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The silty clay till was firm to hard with N values ranging from 6 to 37 blows per 0.3 metres. Water contents in the
silty clay till varied from 19 to 22 per cent. A single sample of silty clay till had a plastic limit of 11 per cent, a
liquid limit of 23 per cent and plasticity index of 12 per cent.

Although not specifically encountered in the boreholes, the presence of cobbles and boulders in the silty clay till
should be anticipated.

4.1.10  Sandy Silt Till

An apparently localized layer of sandy silt till was encountered in borehole 301 from elevation 324.2 metres
below a layer of clayey silt till. Borehole 301 was terminated due to auger refusal on a possible boulder in sandy
silt till after exploring the layer for 2.4 metres. As such, cobbles and boulders should be expected in the sandy
silt till. The sandy silt till was very dense based on N values of greater than 100 blows per 0.3 metres.

4.1.11 Sand

A layer of sand 0.5 metres thick was encountered beneath clayey silt in borehole 311 from elevation 322.6
metres. The sand was compact based on a single N value of 16 blows per 0.3 metres. The results of grain size
testing on the sample of sand is shown on Figure A-8.

4.1.12 Sand and Gravel

A 1.2 metre thick layer of sand and gravel was encountered in borehole 308 from elevation 321.6 metres below
the upper clayey silt till. The sand and gravel was very dense based on a single N value of greater than 100
blows per 0.3 metres. The water content of the single sample of sand and gravel was about 10 per cent.

4.2 Groundwater Conditions

Groundwater conditions were observed during and upon completion of drilling. The observed groundwater
conditions are noted on the Record of Borehole sheets, on the profiles and sections on Drawings 1 to 3 and are
summarized in the following text and table.

Encountered
Ground Groundwater Level Measured Groundwater Level
Borehole Surface

Elevation Depth | Elevation Sept. 28, 1966 : Jun. 16, 2009 Aug. 12, 2009 Sept. 28, 2009
Depth Elevation | Depth Elevation | Depth | Elevation | Depth Elevation
(m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m)
301 336.81 11.7 325.1 - - - - - - - R
302 327.80 Dry Dry - - - - - - - R
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Encountered
Ground Groundwater Level Measured Groundwater Level
Borehole surface Sept. 28, 1966 J 16, 2009 A 12, 2009 Sept. 28, 2009
Elevation i €pL. <3, un. 16, ug. 12, ept. 28,
Depth Elevation Depth Elevation Depth Elevation Depth Elevation | Depth Elevation
303 336.78 Dry Dry - - - - - - - B
304 327.02 5.3 321.7 - - - - - - - -
305 334.54 Dry Dry - - - - - - - -
306 331.06 4.4 326.6 - - - - - - - -
307 336.04 Dry Dry - - - - - - - -
308 334.73 11.0 323.8 - - 14.45 320.28 10.29 324.44 14.45 324.15
309 327.65 Dry Dry - - - - - - B
310 327.82 Dry Dry - - - - - - B
311 327.48 4.9 322.6 - - 6.77 320.71 0.74 326.73 1.12 326.36
312 327.48 Dry Dry - - - - - - - B
313 326.12 Dry Dry - - - - - - - B
314 326.36 Dry Dry - - - - - - - B
Piezometer

1 (40P03- 1.58 324.19

028) 325.17 Standpipe 325.37
0.40

2 (40P03-
028) 326.01 - - 0.24 325.77 - - - - - -

3 (40P03-
028) 326.68 - - 0.73 325.95 - - - - - -

4 (40P03-
028) 326.50 - - 0.43 326.08 - - - - - -

Groundwater was not encountered during drilling in boreholes 302, 303, 305, 307, 309, 310 and 312 through
314. Standpipes were installed in boreholes 308 and 311. The most recent water level readings obtained on
September 28, 2009, indicated water levels of 324.2 and 326.4 metres at boreholes 308 and 311, respectively.
This is comparable with historic water levels measured in boreholes 1 to 4 (40P03-028) on September 28, 1966
which ranged from 324.2 to 326.1 metres. Based on colour changes in the native soils and the encountered
water levels, the groundwater level has been inferred to be between approximately elevation 325 metres east of
the CNR Overhead structure and elevation 327 metres to the west.

Groundwater levels are expected to fluctuate with seasonal and climatic variation.
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5.0 MISCELLANEOUS

This investigation was carried out using equipment supplied and operated by Bud Environmental Inc. and
Aardvark Drilling Inc., who are Ontario Ministry of Environment licensed well contractors. The field operations
were supervised by Mr. Michael Arthur under the direction of Mr. David J. Mitchell. The laboratory testing was
carried out at Golder Associates' London laboratory under the direction of Mr. Chris M. Sewell. The laboratory is
an accredited participant in the MTO Soil and Aggregate Proficiency Program and is certified by the Canadian
Council of Independent Laboratories for testing Types C and D aggregates. This report was prepared by the
Project Engineer, Dirka U. Prout, P.Eng., and the Team Leader, Mr. Philip R. Bedell, P. Eng. This report was
reviewed by Mr. Fintan J. Heffernan, P. Eng., the Designated MTO Contact and Quality Control Auditor for this
assignment.
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Project Engineer Senior Consultant

ORIGINAL SIGNED

Fintan J. Heffernan, P.Eng.
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PART B

FOUNDATION DESIGN REPORT

HIGH FILLS FOR CNR OVERHEAD
REHABILITATION OF HIGHWAY 7
FROM 0.4 KM WEST OF MIDDLESEX ROAD 50 TO 0.85 KM
EAST OF PERTH COUNTY LINE (18 KM)
GWP 361-98-00, AGREEMENT NO. 3006-E-0092
MINISTRY OF TRANSPORTATION, ONTARIO - WEST REGION
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6.0 ENGINEERING RECOMMENDATIONS
6.1 General

This section of the report provides our recommendations on the foundation aspects of the design of the high fills
associated with the widening of Highway 7 for the CNR Overhead approaches. The recommendations are
based on our interpretation of the factual information obtained during the investigation. It should be noted that
the interpretation and recommendations are intended for use only by the design engineer. Where comments are
made on construction, they are provided only in order to highlight those aspects which could affect the design of
the project. Those requiring information on aspects of construction should make their own interpretation of the
factual information provided as it may affect equipment selection, proposed construction methods and
scheduling.

6.2 Proposed High Fills

High fill embankment widenings are to be constructed between approximately Stations 19+050 and 19+650.
The widenings will match the existing profile resulting in fill heights up to 11 metres.

6.2.1 West Approach Fill

This portion of Highway 7 was built on a fill embankment about 2 to 11 metres high. The existing centreline
profile of the highway in this section ranges from elevation 330.4 metres at Station 18+940 to elevation 336.8
metres at Station 19+300.

Boreholes 301, 305 and 309 through 312 were drilled along the west approach embankment. Boreholes 3 and 4
(40P03-028) were advanced previously in the vicinity of the west abutment and pier of the structure,
respectively. The existing fill along this section of Highway 7 is predominantly cohesive in nature with the
majority of the fill consisting of firm to very stiff clayey silt with discrete layers of silt. The embankment fills and
surficial topsoil overlie firm to very stiff clayey silt, compact silty sand and/or compact silt to elevation 324 to 327
metres. These deposits are underlain by extensive deposits of stiff to hard clayey silt till to silty clay till. In the
vicinity of borehole 311, the clayey silt till was interlayered with firm to very stiff clayey silt, compact silt and
compact sand. Layers of very dense silt were encountered in several boreholes below the clayey silt till from
about elevation 321 metres to the extent of the explorations. In borehole 301, the clayey silt till was underlain by
very dense sandy silt till for at least 2.4 metres. The groundwater level is inferred to be at approximately
elevation 327 metres.
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6.2.2 East Approach Fill

The portion of the highway constructed in this area was built on a fill embankment ranging from 2 to 11 metres
high. The existing centreline profile of Highway 7 varies from elevation 336.8 metres at Station 19+360 to
elevation 329.9 metres at Station 19+720.

Boreholes 302 through 304, 306 through 308, 313 and 314 were drilled along this section of Highway 7.
Previously, boreholes 1 and 2 (40P08-028) were drilled at the east abutment and east pier of the overhead
structure, respectively. The embankment fill generally consists of firm to hard clayey silt 0.3 to 9.2 metres thick
with thin seams and layers of silt, sand and silty sand. The native subsurface conditions encountered at the east
approach consist of surficial topsoil overlying stiff to very stiff clayey silt to silty clay and/or loose to compact silty
sand and compact silt to elevation 324 to 327 metres. In boreholes 313 and 307, the surficial topsoil was
underlain by clayey silt till. Stiff to hard clayey silt to silty clay till was encountered beneath the layers of topsoil,
fill, clayey silt, silty clay and/or silty sand. The clayey silt till is interlayered with a silt layer from elevation 320
metres to 323 metres that is 0.3 to 2.8 metres thick. In borehole 308, the clayey silt till was underlain by a very
dense layer of sand and gravel 1.2 metres thick followed by a layer of very dense silt. The groundwater level is
inferred to be at approximately elevation 325 metres.

6.3 Subgrade Preparation and Embankment Construction

All surficial topsoil, organic, loose, soft and/or otherwise deleterious materials should be stripped from areas of
proposed high fill construction. The exposed subgrade should be proofrolled prior to fill placement under the
direction of qualified geotechnical personnel. In addition, all surficial topsoil, organic, loose, soft and deleterious
materials should be removed from the existing road cross-section. It is not considered necessary to remove
topsoil buried under the existing roadway fills. Grading and fill construction should be conducted in accordance
with MTO Special Provision 206S03.

The roadway fill should consist of an approved earth borrow, an approved granular borrow such as Select
Subgrade Material (SSM) or Granular B, Type |. The existing embankment consists mainly of clayey silt with
occasional granular layers. Due to the previous problematic performance of the embankment as noted in
Section 6.5, inspections by qualified geotechnical personnel during construction will be required to ensure that
the placement of any clayey embankment fill does not result in adverse impacts on the drainage of the existing
fill materials. Should this occur, elevated porewater pressures could develop and adversely affect the stability of
the embankment side slopes. In areas where it is necessary to maintain the existing drainage of the cohesive fill
materials, Granular B, Type | material should be placed or french drains installed into the existing embankment
side slopes prior to placing any additional fill. In all areas where it is proposed to use cohesive fill material,
positive drainage should be provided beneath the embankment by means of a 0.5 metre thick layer of Granular
B Type lll to prevent the development of excess porewater pressures. Construction of the embankment
widening using cohesive fill should proceed during dry summer weather periods using material placed near the
optimum moisture content.

April 2010 Golder

Report No. 08-1132-159-0-2000-R03 14 L7 Associates



FOUNDATION INVESTIGATION AND DESIGN REPORT
HIGH FILLS - CNR OVERHEAD

Embankment fill materials should be placed in maximum 300 millimetre thick loose lifts and properly benched
into the existing embankments in accordance with Ontario Provincial Standard Drawing (OPSD) 208.010 and
compacted. If the embankment widenings are constructed using granular fills, the benches within the existing
clayey fill should be sloped away from the existing embankment to promote drainage. In order to enhance
stability, areas with oversteepened slopes should be flattened to 2 horizontal to 1 vertical prior to placement of
the granular fill.

Following final grading, the embankment side slopes should be sodded and seeded in accordance with Ontario
Provincial Standard Specifications (OPSS) 572 and current MTO procedures.

6.4 Settlement

6.4.1 Analyses

Settlements resulting from the new embankment construction were estimated through settlement analyses which
utilized information from the existing boreholes and the design information provided to date. The Aill
embankments were modelled as separate approaches using the existing dimensions of the Highway 7 road
cross-sections at the stations noted and extended to accommodate a 4 metre road widening in each direction.
Each overhead approach was modelled as a 400 metre long section having the dimensions of the proposed
widened embankment. The magnitude of the imposed load was based on our estimate of the amount of fill
required for the proposed widening. The calculated load was then applied directly to the native soils beneath the
existing embankments at the specified locations for the purposes of modelling.

The consolidation properties of the soils were inferred from index soil parameters using standard geotechnical
correlations.

The following table shows the estimated total settlements below the embankment at selected stations.

Station Settlement (mm)
West Approach 19+300 45
East Approach 19+400 40

Settlement due to compression of the existing and new embankment materials would be additional to the above
values. It is anticipated that, due to overconsolidation of the underlying native soils, approximately 60 per cent of
the settlement will occur during construction. The magnitude of post-construction settlements of both approach
embankments are expected to be within MTO guidelines. According to the Foundation Layout Drawing,
Department of Highways Ontario (DHO) Drawing No. D-6071-3 dated March 1967, each abutment of the CNR
Overhead structure was to be founded on two rows of 5 piles spaced 3.56 metres apart. The second and fourth
piles in each row were battered at 1 horizontal to 3 vertical and the remaining piles were installed vertically. The
abutment piles were nominal 324 millimetres outer diameter steel tube piles with a wall thickness of 6.3
millimetres. The reported design load and length per pile is 622 kilonewtons (70 tons) and 14.63 metres (48
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feet), respectively. Based on cut off elevation of 333.30 metres, the piles were founded at elevation 318.67
metres in hard clayey silt till.

Downdrag loads on the existing piles are expected to be less than 100 kilonewtons per pile. It is considered that
the existing piles have sufficient capacity to accommodate the additional downdrag generated by placement of
additional fill for the embankment widening; therefore, settlement of the existing CNR Overhead piled
foundations in the abutment areas is expected to be minimal.

6.5  Stability

6.5.1 Existing Embankments

Previous and Existing Slope Failures

The existing CNR Overhead structure and associated embankments were constructed in 1968. Areas of
distressed and/or locally oversteepened side slopes were noted along the high fills adjacent to the CNR
Overhead structure during the initial site reconnaissance for this project. Differential movements were noted in
the pavement surfaces in the vicinity of the abutments. On June 23, 2009, senior personnel from our office
visited the site and observed that old guiderail beams had been displaced to near the midpoint of the northern
side slope approximately 150 metres east of the structure (See Photograph 2). Surficial failures/slope
movements were noted within 30 metres east and west of the culvert at Station 19+472. The sideslopes in this
area were found to be locally inclined at 30 to 34 degrees. In the northwest quadrant, the sideslopes were
inclined at 26 to 28 degrees and exhibited localized surficial failures. Evidence of local surficial movements were
noted on the southern side slopes on both sides of the structure. The southern side slopes were inclined at 26
to 30 degrees. Distressed areas were observed on the western and eastern foreslopes during the bridge
inspection conducted for this structure as part of GWP 361-98-00 and reported under separate cover. Loose,
unvegetated granular soils were noted on both foreslopes and the top of the pile cap was exposed at the west
abutment. Photographs of these areas are presented in Appendix C, Photographs 3 to 6.

Information obtained from the Geocres files describe severe post construction settlement problems with the high
fills adjacent to the abutments, apparently as a result of an upper zone of inadequately compacted fill. An
inspection conducted by the MTO in May 1969 reported that settlement of the approach fills had created an
approximately 65 millimetre void below the approach slabs. The Principal Foundation Engineer at the time
concludes that water contents were elevated presumably associated with the placement of frozen fill materials.
The curb was noted to be pulling away from the slab. Tension cracks were noted at the end of the approach
slab. Boreholes advanced in the areas where the distresses occurred encountered 0.8 metres of granular
material underlain by 0.9 to 2.1 metres of soft clay fill with a plastic limit of 14 per cent, a liquid limit of 31 per
cent, a plasticity index of 16 per cent and a water content of 16 per cent. The reported water content and
Atterberg limits are within the ranges obtained from samples obtained from the current investigation. The fill
below this depth was described as firm to hard clayey silt.
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A memorandum from the MTO Bridge Section dated May 13, 1970 also documented the presence of settlement
related voids beneath both approach slabs. At that time, a longitudinal fissure up to 0.5 metres wide and 6.1
metres long in the westbound lane was patched. A recommendation was made an April 1970 inspection report
to pressure grout under the approach slabs. No Geocres information pertaining to remediation of the observed
distresses has been provided.

Subsurface Conditions In Approach Slab Areas

Boreholes 301 and 303 were advanced in the vicinity of the west and east approach slabs. At the west
approach, a 0.2 metre thick granular layer was encountered beneath the asphalt and concrete pavement,
respectively. The granular fill was underlain by firm to very stiff clayey silt fill with N values of 6 to 9 blows per
0.3 metres to approximately elevation 331 metres and N values of 16 to 29 blows per 0.3 metres from elevation
331 to 327 metres. Above elevation 331 metres, the clayey silt fill had in situ shear strengths of 106 and 121
kilopascals. The fill was underlain by stiff to very stiff clayey silt to elevation 325 metres, very stiff clayey silt till
to elevation 324 metres and very dense sandy silt till below elevation 324 metres. No voids were noted at
borehole 301.

At the east approach, the asphalt and concrete pavement was underlain by 1.0 metre of granular fill to elevation
336 metres. The granular fill was underlain by firm to hard clayey silt fill with N values of 4 blows per 0.3 metres
to approximately elevation 334 metres and N values of 13 to 38 blows per 0.3 metres from elevation 334 to 327
metres. Above elevation 331 metres, the clayey silt fill had in situ shear strengths of 93 and 109 kilopascals.
The clayey silt fill was underlain 0.5 metres of compact silt to elevation 326 metres, then stiff to very stiff silty clay
to elevation 325 metres. The silty clay was underlain by hard clayey silt till. No voids were noted at borehole
303.

6.5.2 Proposed Widened Embankments

The drawings provided by Delcan show existing embankment side slope inclinations of approximately 2
horizontal to 1 vertical along the majority of existing roadway embankments for the overhead approaches. In
order to model the proposed Highway 7 improvements, the existing road cross sections were widened by 4
metres in both directions.

Based on the stability analyses, a factor of safety against instability of 1.3 is achievable for the proposed
widened embankment slopes between approximately Stations 18+940 and 19+300 (along the west approach) as
well as between Stations 19+360 and 19+720 (along the east approach).

In addition to the recommendations in Section 6.3, any loosened or disturbed materials should be removed and
recompacted within the areas where distresses have occurred or replaced with compacted granular fill. A 2
metre wide bench should be added at mid-height for slopes more than 8 metres in height.

Any loose granular material at the abutment foreslopes should be subexcavated along with the existing cohesive
embankment fill to the frost depth of 1.2 metres and replaced with granular fill placed at 2 horizontal to 1 vertical.
Care must be taken not to undermine the existing abutment foundations. The granular fill should be keyed into
the existing embankment fill in accordance with OPSD 208.010. Granular A or Granular B Type | containing a
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maximum of 5 per cent passing the 75 micron sieve may be used for construction. The abutment foreslopes
should be provided with erosion protection in accordance with current MTO standards and practices.

It is our understanding that the proposed improvements to Highway 7 have been deferred. As a result, the
recommendations provided in this report should be revisited when the project proceeds to detail design. In the
absence of rehabilitation to the areas of concern, continued slope instability should be expected (especially
during prolonged wet periods). As a result, a slope monitoring program may be considered to be warranted for
these areas. As a minimum, the slope monitoring program should include visual inspection on a regular basis.

6.6 Excavations and Temporary Cut Slopes

All excavations should be carried out in accordance with the guidelines outlined in the latest edition of the
Ontario Occupational Health and Safety Act and Regulations For Construction Projects. The fill materials at this
site would be classified as Type 3 soils as would any cohesionless materials below the groundwater level. The
native clayey materials, properly dewatered cohesionless materials and tills would be classified as Type 2 soils.
Excavations are not expected to extend below the groundwater table.
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7.0 CLOSURE

This report was prepared by the Project Engineer, Dirka U. Prout, P.Eng., and the Team Leader, Mr. Philip R.
Bedell, P. Eng. This report was reviewed by Mr. Fintan J. Heffernan, P.Eng., the Designated MTO Contact and
Quality Control Auditor for this assignment.
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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 1. SOIL DESCRIPTION

AS  Auger sample () Cohesionless Soils

BS Block sample

CS  Chunk sample Density Index N
SS Split-spoon (Relative Density) Blows/300 mm or Blows/ft.
DS  Denison type sample

FS Foil sample Very loose Oto 4
RC  Rock core Loose 4 to 10
SC  Soil core Compact 10 to 30
ST  Slotted tube Dense 30 to 50
TO  Thin-walled, open Very dense over 50

TP Thin-walled, piston
WS  Wash sample

(b) Cohesive Soils

1. PENETRATION RESISTANCE Consistency
CusSu
Standard Penetration Resistance (SPT), N: kPa psf
The number of blows by a 63.5kg. (1401b.) Very soft 0to 12 0to 250
hammer dropped 760 mm (30 in.) required to drive  Soft 12 to 25 250 to 500
a 50 mm (2 in.) split spoon sampler for a distance Firm 25 to 50 500 to 1,000
of 300 mm (12 in.) Stiff 50 to 100 1,000 to 2,000
Very stiff 100 to 200 2,000 to 4,000
Hard over 200 over 4,000
Dynamic Cone Penetration Resistance; Ng: V. SOIL TESTS
The number of blows by a 63.5kg (1401b.) w water content
hammer dropped 760 mm (30 in.) to drive uncased W, plastic limit
a 50 mm (2 in.) diameter, 60° cone attached to “A” w, liquid limit
size drill rods for a distance of 300 mm (12 in.). C consolidation (oedometer) test
CHEM  chemical analysis (refer to text)
PH: Sampler advanced by hydraulic pressure CID consolidated isotropically drained triaxial test!
PM: Sampler advanced by manual pressure Clu consolidated isotropically undrained triaxial test
WH: Sampler advanced by static weight of hammer with porewater pressure measurement®
WR: Sampler advanced by weight of sampler and rod Dr relative density (specific gravity, Gg)
DS direct shear test
Piezo-Cone Penetration Test (CPT) M sieve analysis for particle size
A electronic cone penetrometer with a 60° conical MH combined sieve and hydrometer (H) analysis
tip and a project end area of 10 cm? pushed through MPC Modified Proctor compaction test
ground at a penetration rate of 2cm/s. SPC Standard Proctor compaction test
Measurements of tip resistance (Q,), porewater OC organic content test
pressure (PWP) and friction along a sleeve are SO, concentration of water-soluble sulphates
recorded electronically at 25mm penetration UC unconfined compression test
intervals. uu unconsolidated undrained triaxial test
\Y field vane (LV-laboratory vane test)
Y unit weight

Note: 1  Tests which are anisotropically consolidated prior to
shear are shown as CAD, CAU.
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LIST OF SYMBOLS

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

L.

o
@)
=

General

3.1416 w

natural logarithm of x W

x or log x, logarithm of x to base 10 LA

acceleration due to gravity 1,

time W

factor of safety I

volume Ic

weight €max
Cmin

STRESS AND STRAIN Ip

shear strain

change in, e.g. in stress: A ¢ h

linear strain q

volumetric strain v

coefficient of viscosity i

poisson’s ratio k

total stress ]

effective stress (o’ = 6-u)

initial effective overburden stress

principal stress (major, intermediate, minor)

mean stress or octahedral stress C.

= (o1toyto3)/3 C,

shear stress C,

porewater pressure C,

modulus of deformation m,

shear modulus of deformation cy

bulk modulus of compressibility T,
U

SOIL PROPERTIES o'y

(a) Index Properties

bulk density (bulk unit weight*)

dry density (dry unit weight)

density (unit weight) of water

density (unit weight) of solid particles

unit weight of submerged soil (y' = y- yy)

relative density (specific gravity) of solid

particles (Dg = py/ py) (formerly Gy) CusSu

void ratio P

porosity P

degree of saturation q
qu
S

Notes:

o, F oo
<

(a) Index Properties (continued)

water content

liquid limit

plastic limit

plasticity index = (w; — W)
shrinkage limit

liquidity index = (w — w,)/I,
consistency index = (w; — w) /I,
void ratio in loosest state
void ratio in densest state
density index = (€yax — ©) / (€max - €min)
(formerly relative density)

(b) Hydraulic Properties
hydraulic head or potential
rate of flow
velocity of flow
hydraulic gradient
hydraulic conductivity (coefficient of permeability)
seepage force per unit volume

(c¢) Consolidation (one-dimensional)

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

coefficient of secondary consolidation
coefficient of volume change

coefficient of consolidation

time factor (vertical direction)

degree of consolidation

pre-consolidation pressure

over-consolidation ratio = 6',/c",,

(d) 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 (o) + 63)/2
mean effective stress (') + ¢'3)/2
(o1 +03)/2 0or (6" + 6'3)/2
compressive strength (o7 + o3)
sensitivity

t=c'+ o' tan ¢’

shear strength = (compressive strength)/2

density symbol is p. Unit weight symbol is y where
vy=pg (i.c. massdensity x acceleration due
to gravity)
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324.16 trace gravel v
12.65 Very stiff L7
Grey ﬂ,n: 324
SANDY SILT TILL, some gravel, R R
trace clay, with boulders 4.7
Very dense L1741
Grey EEdR
Ry 110/ 323
321 14| SS bsomn
174
CEAE
42] 322

Continued Next Page

+ 3, % 3: Numl.:ulerls refer to
Sensitivity

o
03% STRAIN AT FAILURE




LDN_MTO_01 08-1132-159-0.GPJ LDN_MTO.GDT 12/17/09

EGolde
@Associa{es

London, Ontario

PROJECT  08-1132-159-0 RECORD OF BOREHOLE No 301 2 OF 2 METRIC
W.P. 361-98-00 LOCATION N 4788701.3 E 415545.5 ORIGINATED BY MR
DIST HWY _7 BOREHOLE TYPE__POWER AUGER, HOLLOW STEM COMPILED BY LMK
DATUM _GEODETIC DATE June 9, 2009 CHECKED BY
DYNAMIC CONE PENETRATION
We | < — PLASTIC LiQuID E
£Ez| 9 Lmr - MOISTURE =yl = &
= o | <8 @ 20 40 60 80 100 CONTENT Z 9 &
=h K wil=g|l z . . e ! Wp w w, | 34 | crANSIZE
ELEV Sla| & | 3 |2a| & |SHEARSTRENGTHKPa .. 2 | DISTRIBUTION
DEPTH DESCRIPTION 13| £ | S|238| £ |o UNCONFINED  + FIELD VANE Y %)
=1z z |x©O| © [e quickTRIAXIAL X LABVANE | WATER CONTENT (%)
© w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
T7LT Y
324:88[ END OF BOREHOLE 15788 5q
Omm
Auger refusal at about elev. 321.7m
on possible boulder. 321

Groundwater encountered at about
elev. 325.1m during drilling on
June 9, 2009.

+ 3, % 3: Numbers refer to

o
o o 3% STRAIN AT FAILURE
Sensitivity



LDN_MTO_01 08-1132-159-0.GPJ LDN_MTO.GDT 12/17/09

EGolde
@Associa{es

London, Ontario

RECORD OF BOREHOLE No 302

1 OF 1

METRIC

PROJECT _ 08-1132-159-0
W.P. 361-98-00 LOCATION N 4788805.7 ;E 415680.7 ORIGINATED BY MA
DIST HWY _7 BOREHOLE TYPE__ POWER AUGER, HOLLOW STEM COMPILED BY LMK
DATUM _GEODETIC DATE June 9, 2009 CHECKED BY
DYNAMIC CONE PENETRATION
o) 8 { PLASTIC yoicrupe LQUD[ =
5 o |22 20 40 60 80 100 ["MT  oontent LUMT| 3O &
bl wil=g|l z . . e ! Wp w w, | 34 | crANSIZE
Tln| 8 | 2 |1258| 2 |SHEARSTRENGTHkPa =
ELEV DESCRIPTION =l s & < Z % = 0 DISTRIBUTION
DEPTH é S [ > 8 5 § O UNCONFINED + FIELD VANE . 7 (%)
=1z £ |£°| U [® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
327.80]  GROUND SURFACE “ 20 40 80 8 100 1020 3 kN/m® |GR SA Sl CL
0.00 TOPSOIL, silty E-Z
0.18 Brown
FILL, clayey silt, some sand, some
gravel
Very stiff to hard 327
Brown and grey 1 SS 28 Q
2 SS 32 326
325.67
2.13 FILL, silty topsoil, trace sand
325.30 Compact o
2.50 Grey 3 SS 10
FILL, clayey silt, some sand 325
324.75 Stiff
3.05 Grey N 9
3.26 CLAYEY SILT, some sand, trace 1. 4 SS 10
gravel R
et | &5
. Brown and grey mottled ] 100/ 324
SILTY SAND, with clayey silt layers pa 5 SS POOmmM 9 — 5 30 40 25
Compact EY
Brown P oy
CLAYEY SILT TILL, some sand, "
trace to some gravel, with cobbles ] 6 SS 43 323
Hard ¥
Brown to grey at about elev. b
323.5m Z9%>
/j 7| ss | 7 oy - 6 21 50 22
1. 322
A
4] s | ss | 85
1
3 321
¥ 9 | ss | 70 320
K
.Vv
58z
- 319
100/
318.26 SS b5omn
9.54 END OF BOREHOLE
Borehole dry during drilling on
June 9, 2009.

+ 3, % 3: Numbers refer to

Sensitivity

o
03% STRAIN AT FAILURE




LDN_MTO_01 08-1132-159-0.GPJ LDN_MTO.GDT 12/17/09

EGolde
@Associa{es

London, Ontario

PROJECT 0511321500 RECORD OF BOREHOLE No 303 10F2  METRIC
W.P. 361-98-00 LOCATION N 4788733.6 ;E 415594.0 ORIGINATED BY MA
DIST HWY _7 BOREHOLE TYPE__ POWER AUGER, HOLLOW STEM COMPILED BY LMK
DATUM _GEODETIC DATE June 10, 2009 CHECKED BY
DYNAMIC CONE PENETRATION
o) 5 { PLASTIC \iGisTure  HlQUID| =
5 9 |£8] 3 20 40 60 80 100 ["MT  oontent LUMT| 3O &
bl g E|l z . . e ! Wp w w, | 34 | crANSIZE
ELEV tln| | 2 [258| @ [SHEARSTRENGTH kPa =
DESCRIPTION =l s & < zZ = = 0 DISTRIBUTION
DEPTH é S [ > 8 e} ; O UNCONFINED + FIELD VANE 7 (%)
=1z £ |£°| U [® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
336.78|  PAVEMENT SURFACE “ 20 40 80 8 100 1020 3 kN/m® |GR SA Sl CL
0.00 ASPHALT
336.44
034 CONCRETE L
0.49 FILL, sand and gravel, crushed,
0.64 trace silt 336
Brown 1 SS 12
335.41 FILL, sand and gravel, trace silt,
137 cobbles
: \Compact
Brown 2 ) 4 335 } | 0 20 48 32
FILL, clayey silt, some sand, trace
gravel
Firm to hard 1.9
Brown and grey +
1.7
334 +
3 | SS 4
333
4 | 8S 13
5| ss | 14 332 } } 7 24 41 28
6 [ SS 16
331
7| Ss 19 o
330
8 | SS 15
9| ss | 38 329 5
10 | SS 18 328
11| SS 16 o
327
12| SS 15
326.26
10.52 FILL, silt, trace sand, trace gravel,
trace clay 326
325.81 Compact 13| sS 12
10.97 Grey
SILTY CLAY, some sand, with silty
sand layers, trace roots
Stiff to very stiff 14 | SS 11 395 | 0 11 48 41
Brown and grey mottled o 43
15| SS 29
324.13
12.65 CLAYEY SILT TILL, trace sand, h 324
trace gravel S4p
Hard 9
Brown -
A
1, -
322.91 AT 15T SS T o0 323
13.87 END OF BOREHOLE Omm
Auger refusal at about elev. 322.9m
on possible boulder.
Borehole dry during drilling on

Continued Next Page

+ 3, % 3: Numbers refer to

Sensitivity

o
03% STRAIN AT FAILURE




LDN_MTO_01 08-1132-159-0.GPJ LDN_MTO.GDT 12/17/09

EGolde
@Associa{es

London, Ontario

PROJECT  08-1132-159-0 RECORD OF BOREHOLE No 303 2 OF 2 METRIC
W.P. 361-98-00 LOCATION N 4788733.6 E 415594.0 ORIGINATED BY MA
DIST HWY _7 BOREHOLE TYPE__ POWER AUGER, HOLLOW STEM COMPILED BY LMK
DATUM _GEODETIC DATE June 10, 2009 CHECKED BY
DYNAMIC CONE PENETRATION
Wey| % { PLASTIC ylicrioe  Liaup| b
5 o |22 20 40 60 80 100 ["MT  oontent LUMT| 3O &
bl wil=g|l z . . e ! Wp w w, | 34 | crANSIZE
alm| ¥ | 2 |25| S [SHEARSTRENGTHkPa =
ELEV DESCRIPTION Sl & 2|22 E —o——— DISTRIBUTION
DEPTH S[3] £ | 3 |38]| £ |o UNCONFINED  + FIELD VANE Y %)
=1z z |x©O| © [e quickTRIAXIAL X LABVANE | WATER CONTENT (%)
© w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL

June 10, 2009.

+ 3, % 3: Numbers refer to

Sensitivity

o
03% STRAIN AT FAILURE




EGolde
@Associa{es

London, Ontario

RECORD OF BOREHOLE No 304

1 OF 1

METRIC

LDN_MTO_01 08-1132-159-0.GPJ LDN_MTO.GDT 12/17/09

Groundwater encountered at about
elev. 321.7m during drilling on
June 10, 2009.

PROJECT _ 08-1132-159-0
W.P. 361-98-00 LOCATION N 4788837.0 ;E 415775.1 ORIGINATED BY MA
DIST HWY _7 BOREHOLE TYPE__ POWER AUGER, SOLID STEM COMPILED BY LMK
DATUM _GEODETIC DATE June 10, 2009 CHECKED BY
SOIL PROFILE SAMPLES | o w o [BYNAMIC CONE FENETRATION TR REMARKS
o) g { PLASTIC yoicrupe LQUD[ =
5 o |22 20 40 60 80 100 ["MT  oontent LUMT| 3O &
bl wil=g|l z . . e ! Wp w w, | 34 | crANSIZE
ELEV Llm| ¥ | 2 |25| S |SHEARSTRENGTHkPa =
DESCRIPTION =l s & < |2z = 00— DISTRIBUTION
DEPTH é S [ > 8 5 § O UNCONFINED + FIELD VANE 7 (%)
=1z £ |£°| U [® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
327.02]  GROUND SURFACE “ 20 40 60 80 100 020 3% kN/m® |GR SA Sl CL
Q.00 TOPSOIL, silty s
012 Brown
FILL, clayey silt, some sand, trace
gravel, trace topsoil
Firm °
325.95 Brown < 1 SS 6 326
1.07 SILTY SAND, with clayey silt layers
137 Loose
. Brown 1
CLAYEY SILT TILL, some sand, w41 2 | ss 10 o
trace to some gravel, with silt k%) 325
partings By >
Stiff to hard L
Eggv\‘/tnmtogreyataboutelem 7 3 ss 23 4 iy 4 38 39 19
9593
Z9% 324
Jd
[£14. 4 | 8S 29
A
L] 5 | ss | e8 323 °
1 6 | SS 77
321.99 322
5.03 SILT, some sand, trace gravel, with
silty sand, sandy silt and sand Z
layers 7 | ss [ 100/ o 4 15 71 10
Very dense Omn}
Grey
321
100/
320.53 8 | S5 bsomn
6.49 END OF BOREHOLE

+ 3, % 3: Numbers refer to

Sensitivity

o
03% STRAIN AT FAILURE




LDN_MTO_01 08-1132-159-0.GPJ LDN_MTO.GDT 12/17/09

EGolde
@Associa{es

London, Ontario

PROJECT 0511321500 RECORD OF BOREHOLE No 305 10F2  METRIC
W.P. 361-98-00 LOCATION N 4788646.7 ;E 415396.3 ORIGINATED BY MA
DIST HWY _7 BOREHOLE TYPE__ POWER AUGER, SOLID STEM COMPILED BY LMK
DATUM _GEODETIC DATE June 11, 2009 CHECKED BY
DYNAMIC CONE PENETRATION
o) g { PLASTIC \iGisTure  HlQUID| =
5 o |22 20 40 60 80 100 ["MT  oontent LUMT| 3O &
bl wil=g|l z . . e ! Wp w w, | 34 | crANSIZE
ELEV ilg| g 2 |28 2 [SHEARSTRENGTHkPa .. 2 | DISTRIBUTION
DEPTH DESCRIPTION S|3| % | S|338| g |o unconrmed  + FiELDVANE Y %)
=1z £ |£°| U [® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
334.54]  GROUND SURFACE “ 20 40 80 8 100 1020 3 kN/m® |GR SA Sl CL
0.00 FILL, sand and gravel, trace silt,
crushed
0.30 Brown i 334
0.55 FILL, sand and gravel, trace silt,
cobbles
Brown 1 AS 9
FILL, clayey silt, some sand, trace
gravel, with silt layers
Stiff to very stiff 333
Brown and grey 2 | ss 12 D
3 | SS 15 332
4 | 8S 16
331
5 | SS 13 ol e | 9 27 40 24
330
6 [ SS 13
7| 8s | 18 329
8 | SS 12 P— 12 24 38 26
327.83 328
6.71 FILL, clayey silt, trace to some
sand, trace gravel, trace topsoil
Firm to very stiff 9 SS 17
Brown and grey
327
10 | SS 5 o
326.31
8.23 CLAYEY SILT, rootlets
Stiff 326
Brown and grey mottled 1| ss 10 <°
325.55
8.99 CLAYEY SILT TILL, some sand, 4
t | A
Stiff to hard ] 12| Ss | 2 9 | 3 25 42 30
Brown to grey at about elev. ..V‘ 325
324.5m n
a
24
Rk 324
-
4] 13| SS 11 o
./‘
AR 323
/n
EdE
5
)
11 14| SS 13 q
I 322
j 321
15 _ss_[ 100/
K N50m
)
5% 320

Continued Next Page

+ 3, % 3: Numl.:ulerls refer to
Sensitivity

o
03% STRAIN AT FAILURE




LDN_MTO_01 08-1132-159-0.GPJ LDN_MTO.GDT 12/17/09

EGolde
@Associa{es

London, Ontario

PROJECT  061152-150:0 RECORD OF BOREHOLE No 305 20F2  METRIC
W.P. 361-98-00 LOCATION N 4788646.7 ;E 415396.3 ORIGINATED BY MA
DIST HWY _7 BOREHOLE TYPE__POWER AUGER, SOLID STEM COMPILED BY __ LMK
DATUM _GEODETIC DATE June 11, 2009 CHECKED BY
DYNAMIC CONE PENETRATION
ol 3 PLASTIC ylicrioe  Liaup| b
= o 28] @ 20 40 60 80 100 UMIT — content  HMTl S © &
=h K wil=g|l z . . e ! Wp w w, | 34 | crANSIZE
alm| ¥ | 2 |25| S [SHEARSTRENGTHkPa =
ELEV DESCRIPTION > = - < z = 00— DISTRIBUTION
DEPTH é S i > 8 % § O UNCONFINED + FIELD VANE ’Y (%)
=1z £ |£°| U [® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
CLAYEY SILT TILL, some sand, 14,
trace gravel SAP
Stiff to hard AW, 31
Brown to grey at about elev. 14
324.5m ¥% ?‘
] 106/
318.29 k] 16| SS bsomn ©
16.25 END OF BOREHOLE

Borehole dry during drilling on
June 11, 2009.

+ 3, % 3: Numbers refer to

Sensitivity

o
03% STRAIN AT FAILURE




LDN_MTO_01 08-1132-159-0.GPJ LDN_MTO.GDT 12/17/09

EGolde
@Associa{es

London, Ontario

PROJECT 0511321500 RECORD OF BOREHOLE No 306 101 METRIC
W.P. 361-98-00 LOCATION N 4788859.1 ;E 415880.7 ORIGINATED BY MA
DIST HWY _7 BOREHOLE TYPE__ POWER AUGER, SOLID STEM COMPILED BY LMK
DATUM _GEODETIC DATE June 11, 2009 CHECKED BY
SOIL PROFILE SAMPLES | o W (B R SENETRATION
_ NATURAL = REMARKS
o) 5 PLASTIC oicrope HQuDl
= o 28] @ 20 40 60 80 100 UMIT — content  HMTl S © &
=h K wil=g|l z . . e ! Wp w w, | 34 | crANSIZE
ELEV ilg| g 2 |28 2 [SHEARSTRENGTHkPa .. 2 | DISTRIBUTION
DEPTH DESCRIPTION S|3| % | S|338| g |o unconrmed  + FiELDVANE Y %)
=1z £ |£°| U [® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
331.06]  GROUND SURFACE “ 20 40 80 8 100 1020 3 kN/m® |GR SA Sl CL
0.00 FILL, sand and gravel, trace silt,
330.69 crushed
037 Brown
0.52 FILL, sand and gravel, trace silt,
cobbles
Brown 1 SS 7 330 0
FILL, clayey silt, some sand, trace
gravel, with silt and silty sand
seams
Soft to stiff 2 ) 3
Brown and grey
329
3 | SS 10 +— 2 17 49 32
328
4 | 8S 14
327.04 o
4.02 FILL, clayey silt, some sand, trace 5 SS 8 327 lo
326.64 gravel, with topsoil and rootlets V4
442\ Stiff 4 -
Grey &40
CLAYEY SILT TILL, some sand, 4] 6 | SS | M
trace gravel 14 26
Stiff to hard o 326
Brown to grey at about elev. 1
324.1m o
Zy
29%y 325
5] 7 | ss | 30 ——1 5 35 38 22
A1
Eerk 324
5 24
LA 100/
g 8 | SS bsomn
5 323
9 | SS 68
322.22
8.84 END OF BOREHOLE
Groundwater encountered at about
elev. 326.6m during drilling on
June 11, 2009.

+ 3, % 3: Numl.:ulerls refer to
Sensitivity

o
03% STRAIN AT FAILURE




LDN_MTO_01 08-1132-159-0.GPJ LDN_MTO.GDT 12/17/09

EGolde
@Associa{es

London, Ontario

PROJECT  08.1152-150:0 RECORD OF BOREHOLE No 307 10F2  METRIC
W.P. 361-98-00 LOCATION N 4788758.1 ;E 415676.3 ORIGINATED BY MA
DIST HWY _7 BOREHOLE TYPE__ POWER AUGER, SOLID STEM COMPILED BY LMK
DATUM _GEODETIC DATE June 12, 2009 CHECKED BY
SOIL PROFILE SAMPLES | o W (B R SENETRATION
W z = pLasTic WIS uaup| | & REMARKS
5 o |22 20 40 60 80 100 ["MT  oontent LUMT| 3O &
bl wil=g|l z . . e ! Wp w w, | 34 | crANSIZE
ELEV Llm| ¥ | 2 |25| S |SHEARSTRENGTHkPa =
DESCRIPTION > = & < zZZ = 00— DISTRIBUTION
DEPTH é S - > 8 e} § O UNCONFINED + FIELD VANE ’Y (%)
=1z £ |£°| U [® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
336.04]  GROUND SURFACE “ 20 40 8 8 100 020 % kN/m® |GR SA Sl CL
8%‘3 FILL, sand and gravel, trace silt
. Brown
335.43 FILL, coarse sand and fine gravel,
trace silt
0.61
Brown
FILL, clayey silt, some sand, trace 1 SS 11 335
gravel, with silt, silty sand and sand
seams and layers
Stiff to hard
Brown to grey 2 ) 10
334
3 SS 17 o
333
4 SS 17
5| ss | 8 332 o i 4 21 49 28
>144
331
6 SS 42
330
7 SS 23 o
8| ss | 12 329
9| ss | 17 le—+— 1 19 48 32
328
10 | SS 12
327
11 SS 17 ]
326.29
9.75 FILL, clayey silt, some sand, trace
325.95 gravel, trace topsoil 326 0
10.09 Very stiff S§S | 17 °
Grey
10.36
TOPSOIL, silty, trace sand 3
Very stiff %
Grey 1 13| Ss 21 = ] 7 23 45 25
CLAYEY SILT TILL, some sand, P2y, 325
trace gravel L
Very stiff to hard R
Brown ~
e
299y 324
1K
1€ 14 | ss | 52
A4
322.93 Lhk 323
13.11 SILT, trace sand, trace gravel, trace
clay
Very dense
Grey
15| ss | 100/ o
[175mmn] 322

Continued Next Page

+ 3, % 3: Numbers refer to

Sensitivity

o
03% STRAIN AT FAILURE




EGolde
@Associa{es

London, Ontario

Borehole dry during drilling on
June 12, 2009.

LDN_MTO_01 08-1132-159-0.GPJ LDN_MTO.GDT 12/17/09

PROJECT  08.4132450:0 RECORD OF BOREHOLE No 307 20r2  METRIC
W.P. 361-98-00 LOCATION N 4788758.1 ;E 415676.3 ORIGINATED BY MA
DIST HWY 7 BOREHOLE TYPE__POWER AUGER, SOLID STEM COMPILED BY __ LMK
DATUM _GEODETIC DATE June 12, 2009 CHECKED BY
DYNAMIC CONE PENETRATION
We | < — PLASTIC LiQuID E
£Ez| 9 Lmr - MOISTURE =yl = & &
5 o |<E| @ 20 40 60 80 100 CONTENT z 9
bl wil=g|l z . . e ! Wp w w, | 34 | crANSIZE
alm| ¥ | 2 |25| S [SHEARSTRENGTHkPa =
ELEV DESCRIPTION > = - < z = 00— DISTRIBUTION
DEPTH é =) i > 8 % ; O UNCONFINED + FIELD VANE ’Y (%)
=1z £ |£°| U [® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
SILT, trace sand, trace gravel, trace
clay
Very dense
Grey
320.10 16 | SS 100/
15.94 END OF BOREHOLE A

+ 3, % 3: Numbers refer to

Sensitivity

o
03% STRAIN AT FAILURE




LDN_MTO_01 08-1132-159-0.GPJ LDN_MTO.GDT 12/17/09

EGolde
@Associa{es

London, Ontario

PROJECT 0511321500 RECORD OF BOREHOLE No 308 10F2  METRIC
W.P. 361-98-00 LOCATION N 4788786.4 ;E 415741.3 ORIGINATED BY MA
DIST HWY _7 BOREHOLE TYPE__ POWER AUGER, SOLID STEM COMPILED BY LMK
DATUM _GEODETIC DATE June 16, 2009 CHECKED BY
DYNAMIC CONE PENETRATION
o) 8 { PLASTIC \iGisTure  HlQUID| =
5 o |22 20 40 60 80 100 ["MT  oontent LUMT| 3O &
2lE5l L8 [ZE| 2 ! ! . : . We w wo [ 54 | crANSsIZE
ELEV & @ | 2 23 g SHEAR STRENGTH kPa ' Y, S— DISTRIBUTION
DEPTH DESCRIPTION S|3| % | S|338| g |o unconrmed  + FiELDVANE Y %)
=1z z |E°| U [® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
334.73]  GROUND SURFACE “ 20 40 80 8 100 1020 3 kN/m® |GR SA Sl CL
0.00 FILL, sand and gravel, trace silt,
0.21 crushed
334.21 Brown
0.52 FILL, sand and gravel, trace silt
\Brown 334
FILL, clayey silt, some sand, trace 1 SS 12 o
gravel
Stiff to hard
Brown to grey
2| ss | 64 333 ©
3 | SS 18
332
4 | 8S 20 > F—— 1 12 52 35
331.07
3.66 FILL, clayey silt, some sand, trace 331
gravel, with silt and silty sand
seams and layers 5 SS 20
Sttiff to very stff
Brown and grey
6| ss | 22 330 G
7| Ss 23
329
8 | SS 10 ob—r— 2 30 45 23
328
9 | SS 26
10 | SS 21 327 q
11| SS 20
326
325.59
914 TOPSOIL, silty, trace sand = D
9.27 Very stiff 12| 8s | 15 o
Brown -
CLAYEY SILT, some sand, trace 325
324.67 gravel
10.06 Very stiff ER
Brown 24
CLAYEY SILT TILL, some sand, y R
trace gravel - 324
Hard 13| ss | 31
Brown to grey at about elev. Y]
323.3m x4
o]
295 323
T
: A 14 | ss | 59 o —— 3 20 51 26
- 322
321.62
13.11 SAND AND GRAVEL, some silt
Very dense
Grey
SS_| 100/ 321 q
N75m
|.320.40
. SILT, trace sand, trace gravel A
: 3%6?8 Very dense | SS_| 100/ (<)
14.63 Grey N50m

Continued Next Page

+ 3, % 3: Numl.:ulerls refer to
Sensitivity

o
03% STRAIN AT FAILURE




LDN_MTO_01 08-1132-159-0.GPJ LDN_MTO.GDT 12/17/09

EGolde
@Associa{es

London, Ontario

PROJECT  08-1132-159-0 RECORD OF BOREHOLE No 308 2 OF 2 METRIC
W.P. 361-98-00 LOCATION N 4788786.4 ;E 415741.3 ORIGINATED BY MA
DIST HWY _7 BOREHOLE TYPE__ POWER AUGER, SOLID STEM COMPILED BY LMK
DATUM _GEODETIC DATE June 16, 2009 CHECKED BY
DYNAMIC CONE PENETRATION
Wey| % { PLASTIC ylicrioe  Liaup| b
5 o |22 20 40 60 80 100 ["MT  oontent LUMT| 3O &
Sy w (=g z ! ! ! ! I Wo w w, | 5T | crANSIZE
alm| ¥ | 2 |25| S [SHEARSTRENGTHkPa =
ELEV DESCRIPTION e[Sl & | 2|22 & —o——— DISTRIBUTION
DEPTH S[3] £ | 3 |38]| £ |o UNCONFINED  + FIELD VANE Y %)
=1z z |x©O| © [e quickTRIAXIAL X LABVANE | WATER CONTENT (%)
© w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL

END OF BOREHOLE

elev. 323.8m during drilling on
June 16, 2009.

at elev. 324.44m on
August 12, 2009.

at elev. 324.15m on
September 28, 2009.

Groundwater encountered at about

Water level measured in standpipe
at elev. 320.28m on June 16, 2009.

Water level measured in standpipe

Water level measured in standpipe

+ 3, % 3: Numbers refer to

Sensitivity

o
03% STRAIN AT FAILURE




LDN_MTO_01 08-1132-159-0.GPJ LDN_MTO.GDT 12/17/09

EGolde
@Associa{es

London, Ontario

Borehole dry during drilling on
June 16, 2009.

PROJECT  08-1132-159-0 RECORD OF BOREHOLE No 309 1 OF 1 METRIC
W.P. 361-98-00 LOCATION N 4788619.5 :E 415299.3 ORIGINATED BY MA
DIST HWY _7 BOREHOLE TYPE__POWER AUGER, SOLID STEM COMPILED BY LMK
DATUM _GEODETIC DATE June 16, 2009 CHECKED BY
DYNAMIC CONE PENETRATION
Uyl 3 { PLASTIC ylicrioe  Liaup| b
5 o |22 20 40 60 80 100 ["MT  oontent LUMT| 3O &
bl wil=g|l z . . e ! Wp w w, | 34 | crANSIZE
Tlm| ¥ | 3 |2a| S [SHEARSTRENGTH kPa =
ELEV DESCRIPTION |12l e | 2(z28] E —o——— DISTRIBUTION
DEPTH S|3| F| > [38| < |o UNCONFINED  + FIELD VANE Y %)
=1z £ |£°| U [® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
327.65|  GROUND SURFACE u 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 TOPSOIL, sitly E==
Brown
027 SILT, trace sand, trace clay
Compact 327
326.65|  Brown | ss | 11 o
1.00]  CLAYEY SILT TILL, some sand, ER o
trace gravel, with silt, silty sand and -
sand seams and layers 21
Stiff to very stiff £4 326
Brown to grey at about elev. 441 2 | SS 15
325.2m v
a
“ri] 3 | ss | 15 I 2 14 35 49
2% 325 d
41
A
4741 4 | ss | 1
A 324
£
] 5| SS | 14 o
323
6| ss | 15
322.47 §
5.18 END OF BOREHOLE

+ 3, % 3: Numbers refer to

Sensitivity

o
03% STRAIN AT FAILURE




LDN_MTO_01 08-1132-159-0.GPJ LDN_MTO.GDT 12/17/09

EGolde
@Associa{es

London, Ontario

PROJECT 0511321500 RECORD OF BOREHOLE No 310 101 METRIC
W.P. 361-98-00 LOCATION N 4788716.7 ;E 415483.3 ORIGINATED BY MA
DIST HWY 7 BOREHOLE TYPE__ POWER AUGER, SOLID STEM COMPILED BY __ LMK
DATUM _GEODETIC DATE June 18, 2009 CHECKED BY
SOIL PROFILE SAMPLES | o W (B R SENETRATION
W z = pLASTIC MATURAL - Liquip - REMARKS
5 o |22 20 40 60 80 100 ["MT  oontent LUMT| 3O &
bl wil=g|l z . . e ! Wp w w, | 34 | crANSIZE
ELEV alm| ¥ | 2 258| @ |SHEARSTRENGTH kPa B3
DESCRIPTION > = & < zZZ = 00— DISTRIBUTION
DEPTH é S - > 8 e} § O UNCONFINED + FIELD VANE 7 (%)
=1z £ |£°| U [® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
327.82|  GROUND SURFACE u 20 40 60 & 100 10 20 30 kN/m® |GR SA SI CL
TOPSOIL, silty
0.09 Brown
FILL, clayey silt, some sand, trace
gravel
Stiff 327 o
326.75 Brown 1 SS 10
1.07 CLAYEY SILT, some topsoil ©
137 Stiff 5
: Brown ."
CLAYEY SILT TILL, trace to some ",; 2 SS 19 326
sand and gravel k%)
Very stiff to hard By
Brown to grey at about elev. L
822.8m ] 3 | ss | 26 of | 0 7 53 40
Zal 325
IH
CETA, 4 SS 30
.'/
11t 324
1141 5 | ss | 18 o
(731 6 | ss | 19 323
LF A
b1 7 | ss | a1 o—H 12 21 46 21
322
K] o
EdE
111 8 | ss | 84
2 5
%
£ 321
W%
320.66 1
7.16 SILT, trace sand, trace gravel
Very dense
Grey
9| ss | 9 320 >
319
100/
318.28 101 SS psomny
9.54 END OF BOREHOLE
Borehole dry during drilling on
June 18, 2009.

+ 3, % 3: Numbers refer to

Sensitivity

o
03% STRAIN AT FAILURE




EGolde
@Associa{es

London, Ontario

LDN_MTO_01 08-1132-159-0.GPJ LDN_MTO.GDT 12/17/09

END OF BOREHOLE

Groundwater encountered at about
elev. 322.6m during drilling on
June 18, 2009.

Water level measured in standpipe
at elev. 320.71m on June 18, 2009.

Water level measured in standpipe
at elev. 326.73m on
August 12, 2009.

Water level measured in standpipe
at elev. 326.36m on
September 28, 2009.

PROJECT 0511321500 RECORD OF BOREHOLE No 311 101 METRIC
W.P. 361-98-00 LOCATION N 4788603.0 ;E 415361.2 ORIGINATED BY MA
DIST HWY _7 BOREHOLE TYPE__ POWER AUGER, SOLID STEM COMPILED BY LMK
DATUM _GEODETIC DATE June 18, 2009 CHECKED BY
SOIL PROFILE SAMPLES | o W (B R SENETRATION
_ NATURAL = REMARKS
o) g PLASTIC oicrope HQuDl
5 o |22 20 40 60 80 100 ["MT  oontent LUMT| 3O &
9| x ua |22 z 1 L L 1 1 we w w | P U GRAIN SIZE
Llm| ¥ | 2 |25| S |SHEARSTRENGTHkPa E
ELEV DESCRIPTION = g & < Z % = 00— DISTRIBUTION
DEPTH é S [ > 8 5 § O UNCONFINED + FIELD VANE 7 (%)
=1z z |E°| U [® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
327.48]  GROUND SURFACE “ 20 40 80 8 100 1020 3 kN/m® |GR SA Sl CL
TOPSOIL, silty 5
0.09 Brown ./.
CLAYEY SILT TILL, trace to some Y 327
sand, trace gravel with silt seams 3
Stiff to very stiff 4] 1 | ss 20 )
Brown ¥
x4
1l 2 | Ss 14 326
325.65 /
1.83 SILT, some sand, with clayey silt
seams and layers 0
325.19 Compact 3| SS 12 o
2.29 Brown 325
259 CLAYEY SILT TILL, trace to some
sand, trace gravel
Stiff 4 | SS 7 | ] 0 1 57 42
Brown
CLAYEY SILT, trace sand, with silty 324
sand seams
Firm 5| SS 4
Grey
1.5
323 H—s
32260 it
4.88 SAND, fine to medium, trace silt
C t
32200 Grey ss | 16 > 08 6 6
539 T CLAYEY SILT TILL, trace sand, 322 e
trace gravel
Hard
Grey #1417 | SS 60
N
321.08
6.40 SILT, with sand, trace gravel, trace 321
320.71 clay 8 ss | 100/ o
6.77 Very dense 00m
Grey

+ 3, % 3: Numbers refer to

Sensitivity

o
03% STRAIN AT FAILURE




EGolde
@Associa{es

London, Ontario

LDN_MTO_01 08-1132-159-0.GPJ LDN_MTO.GDT 12/17/09

PROJECT  061152-150:0 RECORD OF BOREHOLE No 312 10rF 1 METRIC
W.P. 361-98-00 LOCATION N 4788639.0 ;E 415456.8 ORIGINATED BY MA
DIST HWY _7 BOREHOLE TYPE__ POWER AUGER, SOLID STEM COMPILED BY LMK
DATUM _GEODETIC DATE June 18, 2009 CHECKED BY
DYNAMIC CONE PENETRATION
i < { PLASTIC LiQuUID E
2| 9 LT MOISTURE - “hyrl £ &
5 o |<E| @ 20 40 60 80 100 CONTENT zQ
bl wil=g|l z . . e ! Wp w w, | 34 | crANSIZE
ELEV alm| ¥ | 2 258| @ |SHEARSTRENGTH kPa B3
DESCRIPTION > = & < zZZ = 00— DISTRIBUTION
DEPTH é S - > 8 e} § O UNCONFINED + FIELD VANE . ’Y (%)
=1z £ |£°| U [® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
327.48]  GROUND SURFACE u 20 40 60 & 100 10 20 30 kN/m® |GR SA SI CL
0.00[  TOPSOIL, silty E==
027 Brown
- FILL, clayey silt, trace sand, trace 327
0.52 gravel, trace topsoil A
Brown AP
CLAYEY SILT TILL, trace to some q 1| Ss | 17
sand, trace gravel, with silt seams ,~'V'
Stiff to hard A1 326
Brown to grey at about elev. £d
323.8m A1 2 | ss | 24 °
g50%
414 3 | ss | 24 325
E5%)
276"
¥ 4 | ss | 10 I | 0 7 58 35
IRy 324
A
29%» I SS 9
AN
VF 2
£5%% 323 144
VTt P 4
M1
.V
n
] 6 SS 80 322 [
A
17 [ ss | 100/
ESk 00mmj
y 321
P
.
A4
£ 320
A1 8 | ss | 100/ o | 6 26 44 24
1§ ] 50mmy
xe
pEaL
VF A 319
Pack
1141 o | ss | 66
318.03
9.45 END OF BOREHOLE
Borehole dry during drilling on
June 18, 2009.

+ 3, % 3: Numbers refer to

Sensitivity

o
03% STRAIN AT FAILURE
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EGolde
@Associa{es

London, Ontario

Borehole dry during drilling on
June 22, 2009.

PROJECT  061152-150:0 RECORD OF BOREHOLE No 313 10rF 1 METRIC
W.P. 361-98-00 LOCATION N 4788816.4 ;E 415842.0 ORIGINATED BY MA
DIST HWY _7 BOREHOLE TYPE__POWER AUGER, SOLID STEM COMPILED BY LMK
DATUM _GEODETIC DATE June 22, 2009 CHECKED BY
DYNAMIC CONE PENETRATION
U'_J %) g PLASTIC MOISTURE LIQUID — T
5 o |22 20 40 60 80 100 ["MT  oontent LUMT| 3O &
bl wil=g|l z . . e ! Wp w w, | 34 | crANSIZE
Tlm| ¥ | 3 |2a| S [SHEARSTRENGTH kPa =
ELEV DESCRIPTION |12l e | 2(z28] E —o—— DISTRIBUTION
DEPTH S|S| F | >[38]| < |© UNCONFINED  + FIELD VANE Y %)
=1z £ |£°| U [® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
326.12]  GROUND SURFACE u 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 TOPSOIL, silty, trace sand 326
024 Brown
CLAYEY SILT TILL, some sand, B4
trace to some gravel, with silt 21
partings Y
Very stiff to hard 1] 1 SS 24 = o
Brown to grey at about elev. ”y 325
323.2m Iy
Wl 2 | ss | 18
g5k
628 324
13| ss | 30 o
Edl 323
; 4| ss | 73
2590
4
4] 5 | ss | 35 o
VF V- 322
a0
IRES
] 6 | ss | 69
4
320.94 3 321
5.18 CLAYEY SILT, some sand, trace
I, with silt |
P i stitlavers 7| ss | 62 4+—H 2 17 57 24
Grey
320
8| ss | 8o
319.57
6.55 END OF BOREHOLE

+ 3, % 3: Numbers refer to

Sensitivity

o
03% STRAIN AT FAILURE




LDN_MTO_01 08-1132-159-0.GPJ LDN_MTO.GDT 12/17/09

EGolde
@Associa{es

London, Ontario

PROJECT 0611521500 RECORD OF BOREHOLE No 314 1oF1  METRIC
W.P. 361-98-00 LOCATION N 4788716.4 ;E 415653.3 ORIGINATED BY MA
DIST HWY 7 BOREHOLE TYPE__ POWER AUGER, SOLID STEM COMPILED BY __ LMK
DATUM _GEODETIC DATE June 22, 2009 CHECKED BY
DYNAMIC CONE PENETRATION
ol 3 { PLASTIC yCcrure  Haup| b
= o 28] @ 20 40 60 80 100 UMIT — content  HMTl S © &
=h K wil=g|l z . . e ! Wp w w, | 34 | crANSIZE
ELEV & m E :(l % o S SHEAR STRENGTH kPa ' o ' ; DISTRIBUTION
DEPTH DESCRIPTION S|3| % | S|338| g |o unconrmed  + FiELDVANE Y %)
=1z £ |£°| U [® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
326.36]  GROUND SURFACE “ 20 40 80 8 100 1020 3 kN/m® |GR SA Sl CL
0.00 TOPSOIL, silty E==
Brown
0.24 -
325.81 FILL, clayey silt, with topsoil 326
0.55 Brown 2845
CLAYEY SILT TILL, some sand, Bay
trace gravel, with silt and silty sand "y 1| SS 12 o
seams and layers 17
Stiff to hard 2y 325
Brown to grey at about elev. 4
323.5m 22| ss | 17
1] 324
Vit 3 | SS 26 o
AT
PL%k
vy 4 SS 31 323
id
5| ss | 36 Jd 5 23 46 26
LETA. 322
1A 6 | ss | 68
Fazh
hd 321
Frit] 7 SS 28 o
32042 7
5.94 SILT, trace sand, with clayey silt
layers
Very dense 8 SS 100 320
Grey
319.35
7.01 CLAYEY SILT TILL, some sand, A
trace gravel - o
Hard " 319
Grey 14
18] o | ss | 100 +—— 4 27 44 25
%
[ ¥] 318
A7
M
b
A1 10| ss | 74 317
(A
.2"
Vi’ 316
] 11| ss | 101 9
315.23 Y-
11.13 END OF BOREHOLE
Borehole dry during drilling on
June 22, 2009.

+ 3, % 3: Numbers refer to

Sensitivity

o
03% STRAIN AT FAILURE
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PLOT DATE: Morch 29, 2010

DIMENSIONSAA/Ré_I{;:AFE/TgS AND/OR CO NT N 0.

MILLIMETRES UNLESS OTHERWISE SHOWN.

STATIONS IN KILOMETRES + METRES. WP NO. 361 _9 8_00

COUNTY OF PERTH
SOUTH BOUNDARY CONCESSION TOWNSHIP OF BLANSHARD

HIGH FILLS — CNR OVERHEAD SHEET

——
A
REHABILITATION OF HIGHWAY 7
BOREHOLE LOCATIONS & SOIL STRATA
31 WF
o o _¢_ (=] o
o o o (@)
g 309 T i ¥ . Golder Associates Ltd.
(o) 3 "
(9} 9 2 o ; 9 L0 MIO SERVIGE R LONDON, ONTARIO, CANADA
0 206
SBGR
, Pa03—HIGHWAY 7 o—= — ' * - G
.’. S
301 3ps ; , Y,
; - I " Mwﬁaﬂmch "
@ ALind Pt .
& fET L SITE
R 4
LOT 36 D’ / CONCESSION 7 )
(e} .
Uniond
CONCESSION 7 . TOWNSHIP OF WEST NISSOURI . 7 couNTY OF v
%, COUNTY OF MIDDLESEX ) b S FORD
" ‘ Wellburn
8 8 8 8 8 8 8 8 A KEY PLAN SCALE IN KILOVMETRES
S - I i) CNR < g e} ~ 0 2 4
+ + + + ‘ + + + + o ™ = e I
2 2 2 2 2 2 o 2
FILL,sand and gravel,
. |
CLAYEY SILT, trace sand, with 301 3%93 5.3m _crushed, cobbles, clayey LEGEND
\ - silt, Soft to stiff, with silt
silty sand seams, rootlets FILL.sand and gravel West of 307 and silty sand seams Borehole — Current Investigation
’ : J C/L Profile -*-0/5 5.4m . . ' -
Flmé to vetry stiff 305 crushed, cobbles, ASPHALT East of 308 CLAYEY SILT, some ) topsoil and rootlets
rown to grey * 0/ 5.1m Compcuct claye C/L Profile '*'0/3 sem | Sand, trace gravel Brown to grey Borehole (Geocres #40P03-028)
West of ] i > = E’J/SI:( F?:ofil Stiff to very stiff 0/S 5.0m N Standard Penetration Test Value
335 Pro and SC!nd seams and % CONCRETE 1 §\L Brown to grey geit Pof . 16 Blows/0.3m unless otherwise stated
layers, trace topsoil, TOPSOIL 10 SILTY SAND, with / :5;’0'6‘3 (Std. Pen. Test, 475 j/blow)
. i 9 ; ’ 17 12 clayey silt layers Seal
TOPSOLL, silty, firm o hord silty, sandysitis Kio/s sesm oo L635e—Brown -
Brown e arey 7 SUFT Brown s KX West of 18 /S 27.2m —TOPSOIL, Sittys—trace sand Stondpipe
TOPSOIL, silty, 0/S 34.3m C/L Profile 20 ost of v G B \ oRr  Borehole dry during drilling
309 311 3128"0W” 33/03 54 16 Ec;elit Ig:ofile 42 20 c/L meg ery st rown 5 X WL encountered during drilling
330 -*— - 22
'*T)/s 19.2m -*- E/'5t 26.3m West of R 314 23 23 313 3 X Measured WL
st of : O/L Profile O/L Profilg] > - 10 0/S 18.6m 10
= SILT.trace to~\y{ |NC/L Profile N N I 2 '*'Ec,st of 14 = o | ELEvaTON CO—ORDINATES (MTM_ZONE_10)
£ some sand, ., mEng 17 28 21 —" C/L Profile A8 £ ) NORTHING EASTING
¢ trace clay, 3 ez 0 17 K] 32 20 6 N 7o € 301 336.81 4 788 701.3 415 545.5
~ with clayey PN aps Py 10 15 1o WEITHALE & = 302 327.80 4 788 B0S.7 415 680.7
z 9%t seams 11 / 10 KA {30 [ 325 303 336.78 4 788 733.6 415 594.0
g and layers : s, {6100 N 31 - : y Y = 304 327.02 i ;gg g%‘g ﬂg ;;2;
< 5 9% il 5 ’ . < 305 334.54 . .
> o+ o+ 7 B2 -] 100/250mm =
Compact 43 Ak ; : {. AL 306 331.06 4 788 B59.1 415 880.7
é BlPown orr T FL 1001 7orki AL PEELF 5o 1 Al [ e [t o 307 336.04 4 788 758.1 415 676.3
3%8” as Mt et 308 334,73 4 788 786.4 415 741.3
| ol e ™ o ol 5mm‘ HTL oysaomr CLAYEY SILT TILL, some sand, 308 | 33473 4 788 7864 415 7413
320 s Ay 100 L100/200mm [44F  Sio0/1 SO o trace to some gravel,, with 310 327.82 4 788 716.7 415 483.3
SAND, fine to 7yt % | B s AR ' SAND AND GRAVEL, | cobbles, with silt and “Silty 32 | 3948 4 788 2390 P
medium, trace silt 1 108 /250mm, {14 100F “+100/p50mm some silt partings, seams and layers 313 | 32612 4 788 816.4 415 842.0
Compact  Grey DRY o B DRY ery dense Grey Stiff to hard 314 326.36 4 788 716.4 415 653.3
) SILT,trace sund (474 K SILTY SAND, wuth Brown to gre (Geocres | #40P03-028
SILT,with sand, trace gravel 2 I clayey silt layers CLAYEY SILT, some sand, trace 1 325.77 4 788 737.1 415 593.6
trace gravel, Very dense Grey 101)¢) Compact Brown ravel, with silt layers 2 326.01 4 788 712.0 415 586.8
315 ioce lay WCLAYEY SILT, sorne topsail, 5||_TY SANDWY R aard Grey 4 315 3 326.68 4 788 704.2 415 559.8
trace aravel SILT,trace sand, trace 4 326.50 4 788 725.6 415 568.0
Very dense trace to some sand, g Lt | th SILT,trace to some sand,
Grey trace gravel CLAYEY SILT TILL, Very dense Grey gravel, trace ciay, wi trace gravel, with silt NOTES
Stiff t tiff some ngVeI, Clayey silt IOyerS g L Y This drawing is far subsurface information only. Surface details and
CLAYEY SILT TILL, trace to ! o very st R V d G SGnd, Scmdy Sllt, ClClyEy features are for conceptual illustration.
Brown and grey with sandy layers ery dense rey )
some sond, trace grovel, Hard Grey silt and sand |0Ye"3 The boundaries between soil strata have been established only at
Wlth Silt, Sllty SGnd Gr'ld SILTY FINE SAND CLAYEY S'LT, trace ngveI, CLAYEY S'L](-j T”_L, \/ery denge Grey Ez;e‘gg\ceo‘\o;\itdizgie Between Boreholes the boundaries are assumed from
sand seams and layers Compact  Brown with layers of silt some sand, :
Stiff to hard Hard Brown trace ngVeI Please refer to Record of Boreholes and Sections for further detail.
Brown to grey SANDY SILT TILL~ LsiLTy cLAY TILL, Hard  Grey
some gravel, trace trace to some gravel, with
clay, with sand layers layers of sand and clayey silt
Very dense  Grey  Firm to hard PROFILE ALONG CENTRELINE HIGHWAY 7 S 0 T
Geocres No.  40P3-50
;‘ngONg\L SCA'éES 2\5/ERTICA[|5 SCALE 5 REFERENCE HWY. 7 [PROJECT NO. 08—1132-159—0 [oIST.
e m E m Base plans provided in digital format by DELCAN. SUBM'D. DUP CHKD. DATE: Dec. 8/09 [SITE:
DRAWN: _DMB/LMK]cHKoD. APPD. oWe. 1
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ELEVATION IN METRES
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336
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328
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ELEVATION IN METRES

322

320

318

316

310
TOPSOIL,  silty 9/S 53.5m
Brown East of Section Line
N
[
CLAYEY SILT, 10
Stiff F1o [F7
Brown and grey A 06 [HLK
Frigso i
T 18 1
%0% REN2
181
5 ETEE
SILT, trace sand,
trace gravel o6 [T 4Lt
Very dense ‘ ‘ ‘ J TT
Grey
100/250m
DRY
TOPSOIL,  silty
Brown
N
CLAYEY SILT, X
Stiff IEY,

Brown and grey:

CLAYEY SILT TILL

trace to some sand, Y
trace gravel 7
Stiff to hard

Brown to grey

9
f'LT‘ trace ffﬂﬂb | ‘SILT‘Y CLAY TILL
race rave
Very dense LLioo/2s0mm  SHiff to hard
Grey Brown

Hard
Grey

FILL, sand and gravel
trace silt, cobbles
Brown

312

0/S 2.0m
Vést of Section Line

TOPSOIL,

/Brown
IN

silty

>

305 |
0/S 54.3m
est of Section Line ¢
HIGHWAY 7
GROUND SURFACE AT
BOREHOLE LOCATION
N
9
12
18
" ; FILL;
13 clayey silt trace to
13 kxsome sand, trace grave
18 Stiff to very stiff
12 gBrown and grey
17
5
4] ‘ | 10
] 21
A PR ETRE CLAYEY SILT TILL:
; s ace to some sa
A p ftrace gravelp
' 7ikStiff to hard¥
#1Brown to greyf
A 10071 A VAP
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DRY ALt
SECTION A—A’ STA. 194200
HORIZONTAL SCALE VERTICAL SCALE
4 0 4 m 2 0 2 m
= =
ASPHALT
CONCRETE
FILL, sand and gravel
trace silt
Brown

GROUND SURFACE

AT BOREHOLE

LOCATION (1966)

310

)
e

24y

CLAYEY SILT TILL

S8
LR
LLRLRRKS
KXclayey silt trace tog
/‘/‘::‘ some sand, trace 9I’C|VE|

LE8ssiFirm to very stif

100000
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17
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Very dense Grey

SECTION B-B’

HORIZONTAL SCALE
4 0 4 m
== =]

STA.

some gravel, trace clay

DRY

Stiff to very stiff

Brown and grey
_'\SILTY FINE SAND,
Compact Brown

CLAYEY SILT TILL,

Verystiff Grey
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VERTICAL SCALE
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METRIC

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

336
334
332
330
328

326

ELEVATION IN METRES

324

322

320

318

316

336

334

332

330

328

326

ELEVATION IN METRES

324

322

320

318

316

CONT No.

WP No. 361-98-00

HIGH FILLS — CNR OVERHEAD SHEET
REHABILITATION OF HIGHWAY 7
SOIL STRATA
Golder Associates Ltd.

LONDON, ONTARIO, CANADA

o,
M '
Rannoch " < -
’\’\/\H‘ @ £Lind A .
SETE ST
v , Uniond
\ , COUNTY OF
| 3 OXFORD
‘ Wel_l‘l_)urn
K EY P LAN 0 SCALE IN KZ\LOMI:—I'RES
o ™ o ™ e I |
LEGEND

Borehole — Current Investigation

Borehole (Geocres #40P03—028)
Standard Penetration Test Value

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

Seal
Standpipe
DRY  Borehole dry during drilling
X WL upon completion of drilling
X Measured WL
No. ELEVATION CO—ORDINATES (MTM ZONE 10)
NORTHING EASTING
301 336.81 4 788 701.3 415 545.5
305 334.54 4 788 646.7 415 396.3
310 327.82 4 788 716.7 415 483.3
312 327.48 4 788 639.0 415 456.8
(Geocres #40P03—028)
4 326.50 4 788 725.6 415 568.0
NOTES

This drawing is for subsurface information only. Surface details and
features are for conceptual illustration

The boundaries between soil strata have been established only at
borehole lacations.
geological evidence.

Please refer to Record of Boreholes and Sections for further detail.

Between Boreholes the boundaries are assumed fram

REFERENCE

Base plans provided in digital format by DELCAN.

NO. DATE BY REVISION
Geocres No.  40P3-50

HWY. 7 |PRO\JECT NO. 08—1132-159—0 [DIST.
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ELEVATION IN METRES
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ELEVATION IN METRES
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Eu/st_ of 1303

Section Line
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Borehole — Current Investigation

Borehole (Geocres #40P03—028)
Standard Penetration Test Value

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

Seal

Standpipe

DRY  Borehole dry during drilling

X WL encountered during drilling

X Measured WL

No. ELEVATION CO—ORDINATES (MTM ZONE 10)

NORTHING EASTING
303 336.78 4 788 733.8 415 594.0
304 327.02 4 788 837.0 415 7751
308 33473 4 788 786.4 415 741.3
314 326.36 4 788 716.4 415 659.3
(Geocres #40P03—028)
1 325.77 4 788 737.1 415 593.6
2 326.01 4 788 712.0 415 586.8
NOTES

This drawing is for subsurface information only. Surface details and
features are for conceptual illustration

The boundaries between soil strata have been established only at

borehole lacations. Between Boreholes the boundaries are assumed fram

geological evidence.

Please refer to Record of Boreholes and Sections for further detail.
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Site Photographs
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APPENDIX C
PHOTOGRAPHS

Photograph 1: West approach of CNR Overhead looking east along Highway 7 near
Station 19+000.

Photograph 2: Guide-rail approximately at mid-point of north side slope approximately 150
metres east of CNR Overhead.

April 2010 E Golder
Project No. 08-1132-159-0-2000-R03 1/3 L7 Associates



APPENDIX C
PHOTOGRAPHS

Photograph 3: Loose fill at foreslope of west abutment.

Photograph 4: Area of loose fill at foreslope of west abutment; view from south elevation.

April 2010 E Golder
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APPENDIX C
PHOTOGRAPHS

Photograph 5: East abutment foreslope. Loose granular fill is exposed at surface.

Photograph 6: East abutment. Close up of loose fill on foreslope.
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appendix ¢ - site photographs.docx
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At Golder Associates we strive to be the most respected global group of
companies specializing in ground engineering and environmental services.
Employee owned since our formation in 1960, we have created a unique
culture with pride in ownership, resulting in long-term organizational stability.
Golder professionals take the time to build an understanding of client needs

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

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

solutions@golder.com
www.golder.com

Golder Associates Ltd.
309 Exeter Road, Unit #1
London, Ontario, N6L 1C1
Canada

T: +1 (519) 652 0099
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