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CONSULTING ENGINEERS
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District 54, Sudbury, Ontario

Phase 2, Sta. 10+000 to 15+070 (Township of Bigwood)
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1. INTRODUCTION

This report summarizes the results of the foundation investigation carried out for the proposed
Supply Post Road Overpass Southbound on the realigned Highway 69 to be located in the
Township of Bigwood, about 66 km south of Sudbury. The investigation was conducted for

McCormick Rankin Corporation on behalf of the Ministry of Transportation of Ontario (MTO).

The proposed bridge will carry the new Highway 69 southbound lanes (SBL), between
approximate Sta. 11+994 and 12+029, over a nhew Highway 607 alignment approximately 170 m
south of the existing Highway 607 at-grade.

A previous preliminary foundation investigation was carried out by Peto MacCallum Ltd. (PML)
(Geocres No.: 411-178). The results from the preliminary foundation investigation carried out by
PML included two boreholes, H607-1 and H607-2.

In addition, four boreholes 202-48, 202-49, 202-51, and 202-54 and one dynamic cone
penetration test (DCPT) hole, 202-53, from previous investigation in swamp 202,
(Predraft PML Ref. No.: 06TF033B), are also included in the discussion.

This report provides subsurface information pertaining to the foundation of the proposed new
Highway 69 southbound overpass and approaches within about 20 m of the abutments, between
approximate Sta. 11+974 and 12+049.

All elevations reported are expressed in meters.

165 Cartwright Avenue, Toronto, Ontario M6A 1V5
Tel: (416) 785-5110 Fax: (416) 785-5120

E-mail: toronto@petomaccallum.com
BARRIE, HAMILTON, KITCHENER, TORONTO
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2. SITE DESCRIPTION AND GEOLOGY

The site is located approximately 10 km south of existing Highway 69 and Highway 64 intersection
and to about 65 m east of the existing Highway 69. Local land use includes farming and forestry.

Residences and farmhouses are located in the vicinity of the site.

The local topography is irregular and comprises wooded areas with open ground areas separated

by steep rock ridges.

The site is generally located within a structural subdivision of the Canadian Precambrian Shield
identified as the Grenville Province. In particular, the study area traverses the western portion of
the Central Gneiss Belt within the Grenville Province wherein pink and grey gneisses are

predominant.

3. INVESTIGATION PROCEDURES

The field work for the SBL overpass was carried out during the periods from March 10 to 25,

2009. The site photographs are shown in Appendix A.

The scope of the subsurface investigation comprised 8 boreholes, S1 to S8 and six probe holes,
AP1 to AP6, that were advanced through the soil cover, excluding borehole S2 and probe hole
AP3 where outcrop was encountered, to depths of 1.1 to 5.2 m, elevations ranging from 198.9 to
203.8, at the locations shown on Drawing 607-S, appended. Six of the boreholes, S2 to S4 at the
south abutment and S5 to S7 at the north abutment, were cored 3.1 to 3.4 m into the bedrock to
3.3 to 8.1 m depths, elevations 195.8 to 203.7.

In the previous investigations, boreholes H607-1 and H607-2 extended to 8.5 and 1.2 m depth
below ground surface, elevations 194.6 and 205.7, respectively and in boreholes 202-48, 202-49,
202-51, 202-54 and DCPT hole 202-54 the soil cover extended to 0.2 to 5.8 m depths,
elevations 198.0 to 208.7. Boreholes H607- and H607-2 were cored 3.2 and 3.1 m into the
bedrock from 8.5 and 1.2 m depths, elevations 194.6 and 205.7, and extended to 11.7 and 4.3 m
depths, elevations 191.4 and 202.6, respectively.
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Callon Dietz inc. staked the alignment of Highway 69 at the structure location. Peto MacCallum
Ltd. (PML) selected the positions of the boreholes along the staked alignment and determined the
ground surface elevations at the borehole locations. Callon Dietz Inc. provided the following
temporary benchmark (TBM) established on existing ground level at the working point of the

foundation units.

TBM DESCRIPTION ELEVATION (*)
W.P. No. 1 Coordinates N 5099391.2; E 335917.0 205.3

(*) Geodetic, metric; BH - Borehole

Probe hole AP3 was manually probed with a shovel. Boreholes S1 to S8 and the remaining probe
holes were advanced using continuous flight solid stem augers powered by a track mounted
D-50 bombardier rig , equipped for rotary core (NQ size) drilling, supplied and operated by a
specialist drilling contractor. The drilling crews worked under the full-time supervision of a member

of our engineering staff. Photographs of the rock cores are shown in Appendix B.

Representative samples of the soils encountered in the boreholes were recovered at 0.75 m depth
intervals. In the boreholes advanced with conventional drill rigs, soil samples were obtained using
a split spoon sampler in conjunction with standard penetration tests. Field vane testing and
penetrometer tests were carried out to estimate the consistency of the encountered soils. The
penetrometer tests results typically provide lower shear strength values than the actual values due
to sample disturbance. Where standard penetration tests were not carried out in soils containing
cobbles and boulders, the consistency/relatively density of the encountered soils was estimated

from manual examination or the rate (ease) of advances of the augers.

The boreholes were backfilled in accordance with the MTO guidelines and MOE regulation 903 for

borehole abandonment procedures using a bentonite/cement mixture grout.

The groundwater conditions at the borehole locations were assessed during drilling by visual
examination of the soil, the sampler and drill rods as the samples were retrieved and, when

appropriate, by measurement of the water level in the open boreholes.
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Soils were identified in the field in accordance with the MTO Soil Classification procedures.
Recovered soil samples were returned to our laboratory for detailed visual examination and soll

classification. The current laboratory test program comprised the following tests:

» Natural moisture content determinations (30)

 Grain size analyses (8)

Atterberg limits tests (8)

» Organic content (1)

The results of the laboratory natural moisture content determinations, grain size analyses, and
Atterberg limits are shown on the Record of Borehole sheets. The grain size distribution charts
are presented on Figures S-GS-1 to S-GS-3. The Atterberg limits are presented on
Figures S-PC-1 to S-PC-3. The Atterberg limits and corresponding sample natural water content

determinations are listed in the appended Table 1.

4. SUMMARIZED SUBSURFACE CONDITIONS

Reference is made to the appended Record of Borehole sheets for details of the subsurface
conditions including soil classifications, bedrock descriptions, inferred stratigraphy, boundary

elevations and groundwater observations. Site photographs are included in Appendix A.

The borehole locations, stratigraphic profile and cross-sections prepared from the borehole data

are presented on the foundation Drawing 607-S.

The depth of the soil cover revealed in the boreholes and probe holes varied from 0.2 to 8.5 m,
elevations ranging from 194.6 to 208.7, with the exceptions of borehole S2 and probe hole AP3
where bedrock outcrops were encountered. The soil stratigraphy at the borehole locations
generally comprised 100 to 300 mm surficial topsoil covering a deposit of stiff to very stiff 0.6 to
3.7 m thick silty clay overlying a discontinuous cohesive firm to very stiff 0.3 to 3.3 m thick clayey
silt layer, which in turn was underlain by very loose to dense cohesionless silty and sandy units.

The clayey and sandy units mantled the bedrock. Localized cobble and boulder zones, mixed
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with clayey units, about 0.3 to 0.4 m thick were encountered in boreholes S3, S6 and S7
immediately over the bedrock surface. Cobbles, mixed with clayey silt unit, were encountered at
4.2 and 3.9 m in probe holes AP1 and AP2.

41 FEill

A 600 mm thick probable surficial fill is encountered in DCPT hole 202-53, extending from 203.6
to 203.0. DCPT values ranged from 1 to 10.

4.2 Topsail

A 100 to 300 mm thick surficial layer of topsoil is present in all of the boreholes, excluding
borehole S2, and probe holes, excluding probe hole AP3, extending to 0.1 to 0.6 m depths,
elevations 202.8 to 208.7. A 300 mm thick ice was overlying the topsoil in borehole S5, extending
to 204.6. An organic content determination of a selected topsoil sample obtained 8.0%. Two

moisture content determinations obtained are 20 and 22%.

4.3 Clay

A discontinuous 1.1 and 1.9 m thick cohesive clay unit was encountered at 0.2 and 0.3 m depth
below topsoil layer in boreholes S1 and 202-51, respectively, elevations 205.0 and 204.7, and
below silty clay at 0.6 m depth, elevation 203.2, in borehole 202-48 and extended to 1.4 to 2.5 m
depths, elevations 201.3 to 203.6. The consistency of the clay was very stiff. One penetrometer

test obtained 188 kPa shear strength value. N values ranged from 13 to 25.

Grain size distribution chart of a selected clay sample is presented in Figure S-GS-1. The clay
comprised 67% clay, 31% silt and 2% sand sized materials. The plasticity chart of the tested clay
sample is presented in Figure S-PC-1. The Atterberg liquid and plastic limits obtained are 53 and

23, respectively, with plasticity index value of 30. Moisture contents ranged from 23 to 39%.
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4.4 Silty Clay

A cohesive silty clay layer of 0.6 to 3.7 m thickness was encountered surficially in
borehole 202-48, below silt layer at 0.5 m in borehole S4, below clay at 1.4 m in borehole 202-51,
below clayey silt at 0.6 m in probe hole AP4 and below the topsoil at 0.1 to 0.3 m in
boreholes/probe holes S3, S6, S7, H607-1, AP1, AP2, AP5 and AP6 and, and extended to 0.6 to
4.0 m depth below ground surface, elevations 199.1 to 203.3. Bedrock/probable bedrock was
encountered below the silty clay unit in boreholes/ probe holes S6, 202-51 and AP4 to AP6 at 1.4
to 4.0 m depth, elevations 199.9 to 203.3. Cobbles and boulders were encountered mixed with
silty clay in borehole S6 at 3.0 m depth, elevation 201.4 and extended to bedrock at

elevation 201.0.

The consistency of the silty clay ranged from stiff to very stiff. Penetrometer tests ranged from 62
to 163 kPa and one field vane test obtained 60 kPa with sensitivity of 10. N values ranged from 4
to 27.

Grain size distribution chart of a selected silty clay sample is presented in Figure S-GS-2. The
silty clay comprised 55% clay, 44% silt and 1% sand sized materials. The plasticity chart of the
silty clay sample is presented in Figure S-PC-2. The Atterberg liquid and plastic limits obtained
are 43 and 22, respectively, with plasticity index of 21. Moisture contents determination ranged
from about 20 to 38%.

45 Clayey Silt/Clayey Silt and Sand

Cohesive discontinuous clayey silt layer of 0.3 to 3.3 m thickness was encountered below clay at
2.5 m depth in borehole 202-48, below the topsoil layer at 0.3 to 0.6 m depth in boreholes S5, S8
and probe AP4, and below silty clay unit at 2.1 to 3.0 m depth in boreholes/ probe holes S3, S4,
S7, AP1 and AP2, and extended to 0.6 to 5.8 m depth below grade, elevations 198.0 to 203.8.
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Cobbles and boulders were encountered in the clayey silt matrix in borehole S7 at 4.4 m depth,
elevation 199.4 and extended to the bedrock surface found at 4.7 m depth, elevation 199.1.
Bedrock/probable bedrock was encountered below the clayey silt unit in boreholes/auger probe
holes S4, S5, S7, AP1, AP2 and 202-48 at 1.1 to 5.8, elevations 198.0 to 203.8.

The consistency of the clayey silt ranged from firm to very stiff. N values ranged from 4 to 17.
Penetrometer tests obtained ranged from 25 to 125 kPa and one field vane test obtained 76 kPa

with sensitivity 7 in borehole S7.

In DCPT hole 202-53, probable clayey silt layer was encountered below fill at 0.6 m depth,
elevation 203.0 and extended to 5.3 m depth, elevation 198.3, mantling probable bedrock. DCPT
values ranged from 5 to 120 blows for 15 cm penetration, where cone was refused on probable
bedrock.

Grain size distribution charts of selected four clayey silt samples are presented in Figure S-GS-3.
The clayey silt comprised 17 to 33% clay, 66 to 78% silt, 1 to 4% sand and O to 1% gravel sized
materials. The plasticity chart of the tested clayey silt samples is presented in Figure S-PC-3.
The Atterberg liquid and plastic limits ranged from 25 to 30 and 20 to 21, respectively, with
plasticity index ranging from 5 to 9. Moisture contents determination ranged from about 18 to
39%.

Local deposits of stiff to very stiff clayey silt and sand of 0.6 and 1.0 m thickness was encountered
in boreholes S3 and S8 at 2.9 and 3.0 m depth, elevation 202.0 and 201.2, below silty clay and
clayey silt units, and extended to 3.5 and 4.0 m depth, elevation 201.4 and 200.2, respectively,
where the clayey silt and sand unit mantled the bedrock/probable bedrock. Boulders mixed with
the clayey silt and sand matrix was encountered at 3.2 m, elevation 201.7, in borehole S3 and
extended to bedrock depth 3.5 m, elevation 201.4. N values obtained are 9 and 17 with one local

value of 20 blows for 5 cm penetration where the sampler met refusal on probable bedrock.

Grain size distribution charts of selected two clayey silt and sand samples are also presented in
Figure S-GS-3. The clayey silt and sand comprised 12 to 13% clay, 51% silt, 34% sand and 2 to

3% gravel sized materials. The plasticity chart of the tested clayey silt and sand samples is also
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presented in Figure S-PC-3. The Atterberg liquid and plastic limits ranged from 22 to 23 and 18,
respectively, with plasticity index ranging from 4 to 5. Two moisture contents determination
obtained are 18 and 23%.

46 Silt

A local deposit of 0.3 and 1.0 m thick silt unit was encountered at 0.2 and 4.0 m depth, elevation
203.8 and 199.1, respectively, in boreholes S4 and H607-1 and extended to 0.5 and 5.0 m
depths, elevations 203.5 and 198.1. The consistency of the silt was very loose. One N value

obtained is 4. One moisture content determination obtained 19%.

4.7 Silty Sand/Silt and Sand/Sand and Silt

A discontinuous layer of very loose silty sand was encountered in borehole H607-2 below the
topsoil at 0.1 m, elevation 206.8, and extended to 0.7 m, elevation 206.2. One N value of 1 was
obtained. A moisture content determined was about 45%. A localized dense deposit of
cohesionless sand and silt was encountered in borehole H607-2 below the silty sand at 0.7 m
depth, elevation 206.2 and extended to 1.2 m depth, elevation 205.7, mantling the bedrock
surface. One N value of 35 was obtained. A moisture content determination was about 18%.

A localized 0.8 m thick deposit of cohesionless compact sand was encountered in
borehole H607-1 at 5.0 m depth, elevation 198.1, and extended to 5.8 m depth, elevation 197.3.
Below the sand unit, boulders in silty sand matrix was encountered at 5.8 m depth, elevation

197.3, extending to 8.5 m depth, elevation 194.6, mantling bedrock.

4.8 Bedrock

The presence and quality of the bedrock underlying the site was checked by extracting NQ-size

cores from the rock mass. Where rock cores were not obtained, the bedrock surface was inferred

by auger and/or split-spoon sampler refusal.
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A detailed description of the rock cores retrieved from boreholes S2, S3 and S4 at the south
abutment and S5, S6 and S7 at the north abutment is provided in Table 2 and summarized on the

record of borehole logs.

In the previous investigations, the bedrock/probable bedrock surface was encountered in
boreholes H607-1 and H607-2 at 8.5 and 1.2 m depth, respectively, elevation 194.6 and 205.7,
and at 0.2 to 5.8 m depth, elevation ranging from 198.0 to 208.7, in boreholes 202-48, 202-49,
202-51 and 202-54 and in DCPT hole 202-53. In boreholes H607-1 and H607-2, 3.2 and 3.1 m
lengths of rock cores retrieved had measured core recovery of 100% and were a high strength,
and ranged fair to excellent quality (RQD values of 77 and 100% in borehole H607-1; RQD values
of 63 and 98% in borehole H607-2) granitic gneiss.

At the south abutment and approach, the bedrock/probable bedrock surface was encountered at
0.0 (outcrop) to 5.2 m depth, elevations ranging from 198.9 to 207.4 in the boreholes S1 to S4 and
in probe holes AP1 to AP3. Where rock cores were not obtained, the bedrock surface was
inferred by auger and/or spoon refusal. The following table summarizes the depth of bedrock

surface encountered in each borehole.

ocaion | BOREHOLE | pepr(my | BEDROCC | Rock cone

South Approach S1 2.1 203.1 -

S2 0.0* 207.0 3.3

S3 3.5 201.4 3.1

South Abutment S4 5.0 199.0 3.1
AP1 5.2 198.9 -
AP2 4.4 199.7 -
AP3 0.0* 207.4 -

The bedrock surface was confirmed at the south abutment location by extracting three cores in
boreholes S2, S3 and S4 of lengths 3.3 and 3.1 m into the rock from a depth of 0.0 (outcrop) to
5.0 m, elevations 199.0 to 207.0, and extending to 3.3 to 8.1 m depths, elevations 195.9 to 203.7.

The bedrock surface elevations indicate a maximum bedrock surface relief of 8.5 m between
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borehole and probe hole locations. The slope of the bedrock surface descends from east to west
5.6 m at an angle of about 32" from borehole S2 to S3, elevation 207.0 to 201.4 and continues
dipping 2.4 m at an angle about 17" to borehole S4 from borehole S3. Photographs of the rock

cores taken from boreholes S2, S3 and S4 are shown on Photographs 1 to 3, Appendix B.

At the north abutment and approach embankment, the bedrock surface was encountered at 1.1 to
4.7 m depths, elevations 199.1 to 203.8. The table below summarizes the depth of bedrock
surface encountered in each borehole:

ocaion | BORENOLE | pepryym | BEDROCK | ROCK cons
S5 11 203.8 3.1
S6 3.4 201.0 3.4
North Abutment S7 4.7 199.1 3.3
AP4 4.0 199.9 -
AP5 1.8 202.8 -
AP6 14 203.3 -
North Approach S8 4.0 200.2 -

The bedrock surface was confirmed at the north abutment location by drilling three rock cores in
boreholes S5, S6 and S7 of 3.1, 3.4 and 3.3 m lengths, respectively. The rock was extracted from
a depth of 1.1 to 4.7 m, elevations 199.1 to 203.8, and extending to 4.2 to 8.0 m depths,
elevations 195.8 to 200.7. The bedrock surface elevations indicate a maximum bedrock surface

relief of 4.7 m between borehole and probe hole locations.

The slope of the bedrock surface between boreholes S5 and S6 dips downward east to west
2.8 m at an angle of about 18° and continues to slope downwards 1.9 m at about 13° to
borehole S7. Photographs of the rock cores taken from boreholes S5 to S7 are shown on

Photographs 4 to 6, Appendix B.

At the south abutment, the measured core recovery from the boreholes S2 to S4 was typically
higher than 98% with two local values of 88 and 45% in boreholes S2 and S3 where the last

pieces of cores of about 10 cm and 33 cm, respectively, could not be recovered from depths 2.5
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to 3.3 mand 6.0 to 6.6 m. The RQD determined from the rock cores is typically from 92 to 100%,
with one isolated value of 54% for the upper 0.7 m rock core length from 5.0 to 5.7 m depth in
borehole S4, indicating excellent quality rock with local fair quality rock. The bottom rock core
pieces recovered of 70 and 27 cm lengths from borehole S2 and S3, respectively, is of excellent

quality and showed no signs of poor recovery due to loss of weathered material.

In the north abutment boreholes, the measured core recovery was typically 100%, with one
isolated value of 95% in borehole S6 at 5.3 to 6.8 m depth, where a 7.5 cm length bottom rock
core piece could not be recovered. The RQD determined from the north abutment rock cores is
typically greater than 84%, with an isolated value of 38% in borehole S7, indicating good to

excellent quality rock with local upper 0.4 m poor quality rock (borehole S7).

49 Groundwater

In the previous investigations, groundwater was observed during augering in boreholes 202-48
and 202-51 at 3.6 and 2.4 m depths, elevations 200.2 and 202.6. Upon completion of augering,
the groundwater depths were established at 4.6 and 2.7 m depths, elevations 199.2 and 202.3,
respectively, in boreholes 202-48 and 202-51.

Groundwater was observed during augering in boreholes/ probe holes S1, S3, S4, S6, S7, AP1
and AP2 at 0.3 to 4.0 m depths, elevations 199.8 to 204.3. Upon completion of augering,
groundwater was observed in boreholes S1, S6 and S7 at 1.2 to 4.0 m depths below ground

surface, elevations 199.8 to 204.0.

The groundwater is subject to fluctuations at the site due to seasonal conditions and rainfall
patterns.
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5. CLOSURE

The field work was carried out under the supervision of Frank Portela, Senior Technician and
Mike Rapsey, Senior Technician, and direction of Mr. C. M. P. Nascimento, P.Eng., Senior Project
Engineer. Walker Drilling Co. Ltd. supplied the soil and rock drilling equipment.

The report was prepared by Mr.C. M. P. Nascimento, P.Eng. with the assistance of
Mr. N. Rahman, BASc and reviewed by Mr. B. R. Gray, MEng, P.Eng., MTO Designated Principal

Contact, carried out an independent review of the report.

Yours very truly,

Peto MacCallum Ltd.

C. M. P. Nascimento, P:Eng.,
Senior Project Engineer

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

CN/BRG/nr-miflnr
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TABLE 1
LIST OF ATTERBERG LIMITS
SOIL | BOREHOLE | SAMPLE | LIQUID | PLASTIC | PLASTICITY | MOISTURE
TYPE NO. NO. LIMIT | LIMIT INDEX | CONTENT (%)
Clay s1 2 53 23 30 39
Silty Clay S6 3 43 22 21 35
Clayey Silt S4 5 30 21 9 29
S4 6 25 20 5 27
s7 5 29 20 9 26
s8 4 30 21 9 30
Clayey Silt S3 5 22 18 4 24
and Sand S8 5 23 18 5 18

Table 1, Page 1 of 1




Highway 607 Overpass Southbound
Highway 69 Four-Laning, Phase 2 /7
Site No. 44-434/2, W.P. 5278-05-01, Index No.: 1705FIR (P—/Ml

PML Ref.: 06 TF032G, August 28. 2009

TABLE 2
ROCK CORE DESCRIPTIONS
CORE RECOVERY CORE DESCRIPTION
HOLE CORE DEPTH RECOVERY | RQD DEPTH
NG. NG m) (%) (%) m) DESCRIPTION
S2 1 0.0-1.0 100 100 | 0.0-3.3 | GRANITIC GNEISS/MIGMATITE: Pink and grey with dipping black biotite rich
2 1.0-25 100 100 layers, fine to medium grained, high strength, unweathered, moderate (locally
3 25_33 88 88 close) spaced dipping cross joints, generally associated with biotite layers,
R rough planar, tight to slightly altered with brown silt on some partings, excellent
quality.
Note: * Last piece of 10 cm core remained down hole.
S3 6 35-45 100 100 3.5-6.6 | GRANITIC GNEISS: Pink and grey with dipping black biotite rich layers, fine to
7 4.5 —6.0 98 92 medium grained, high strength, unweathered, moderate (locally close) spaced
8 6.0—6.6 45+ 45+ dipping cross joints, generally associated with biotite layers, rough planar, tight
) ) to slightly altered with brown silt on some partings, excellent quality.
Note: * Last piece of 33 cm core remained down hole.
S4 8 50-57 100 54 5.0 -8.1 | GRANITIC GNEISS: Pink and grey with dipping black biotite rich layers, fine to
9 57-73 100 100 medium grained, high strength, unweathered, close to moderate spaced
dipping cross joints, generally associated with biotite layers, rough planar,
10 73-81 100 100 tight, fair to excellent quality.
S5 2 1.1-23 100 84 1.1-4.2 | GRANITIC GNEISS/MIGMATITE: Black and white, changing to pink and grey
3 23-29 100 100 with slight banding, with dipping black biotite rich layers, trace pyrite,
4 29_42 100 92 garnetiferous, fine to medium grained, high strength, unweathered, close to
D moderate (locally very close) spaced flat to dipping cross joints, rough planar,
tight to slightly altered with scale on some partings, good to excellent quality.

Originated: FP and MR
Compiled: PML
Checked: CN
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Highway 607 Overpass Southbound
Highway 69 Four-Laning, Phase 2

Site No. 44-434/2, W.P. 5278-05-01, Index No.: 1705FIR
PML Ref.: 06TF032G, August 28. 2009

TABLE 2

ROCK CORE DESCRIPTIONS

CORE RECOVERY

CORE DESCRIPTION

HOLE CORE DEPTH RECOVERY | RQD DEPTH

NO. NO. (m) (%) (%) (m) DESCRIPTION

S6 7 3.4-43 100 100 3.4 -6.8 | GRANITIC GNEISS/BIOTITE GNEISS: Black and white, changing to pink and
) 43-53 100 100 grey with dipping bands, with dipping black biotite rich layers, fine to medium
9 53_68 95+ 95+ grained, high strength, unweathered, wide (locally close) spaced flat to dipping

DR cross joints, rough planar, tight to slightly altered with silt, excellent quality.
Note: * Last piece of 7.5 cm core remained down hole.

S7 7 47-5.1 100 38 4.7-8.0 | MIGMATITE/BIOTITE GNEISS: Black and white, banded, fine to medium
) 51-58 100 100 grained, high strength, unweathered, close (locally very close, becoming
9 58_73 100 100 ?Xiﬂwgttzlﬁlis'spaced flat to dipping cross joints, rough planar, tight, poor to
10 7.3-8.0 100 100

NOTE: RQD = Rock Quality Designation
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE IS THE NUMBER OF BLOWS REGQUIRED TO CAUSE A STANDARD Simm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED. AVE

RAGE N VALUE IS DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT ( Stmm O.D. 60° CONE ANGLE } DRIVEN 8Y 475 J
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION IS MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

I cy (kPa) 0-12 12 - 25 25-50 | 50-100 | 100 - 200 | >200
VERY SOFT| _SOFT FIRM srieF__|verr stiFe | Haro
ESS: COMESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y SPT N VALUES AS FOLLOWS:
[NTBrows/0.3m]] 0 -5 5-10 10-30 [ 30- 50 >50
VERY 100SE| LOOSE | COMPACT | DENSE _|veRr DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/OR STRENGTH.

RECOVER

MODIFIED RECOVERY:

[ RQD (%) 0-25 25-50 50-75 75 - 90 20 - 100
VERY POOR POOR. FAIR GOOv» EXCELLENT
JOINTING AND_BEDDING :
SPACING 50mm 50 - 300mm| 0.3m - 1m | Im - 3m >3m
JOINTING VERY CLOSE CLOSE MOD. CLOSE] wWiIDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK]

Y

SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

SUM OF THOSE INTACT CORE PIECES, 100mm<+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.

THE ROCK QUALITY DESIGNATION (R Q D}, FOR MODIFIED RECOVERY, 1S:

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF SOIL

$S SPUT SPOON T P THINWALL PISTON m, kpg™!

WS WASH SAMPLE OS OSTERBERG SAMPLE Ce !

S T SLOTTED TUBE SAMPLE R C ROCK CORE Cs 1

8 S BLOCK SAMPLE P H T W ADVANCED HYDRAULICALLY € 1

€S CHUNK SAMPLE P M TW ADVANCED MANUALLY <y mi/y

T W THINWALL OPEN F S FOIL SAMPLE H m

FV FIELD VANE T, 1
STRESS AND STRAIN 1} %

v, kfo  PORE WATER PRESSURE ogyo kPa

3 1. “PORE PRESSURE RATIO 9 kpa

4 kpa TOTAL ‘NORMAL STRESS T, kpa

o’ “ ke EFFECTIVE NORMAL STRESS < kpa

T kpa SHEAR STRESS 3 -*

0, .00, kPa  PRINCIPAL STRESSES <y kea

€ % LINEAR STRAIN by =*

€ €, €, % PRINCIPAL STRAINS A kpa

E kpa MODULUS OF LINEAR DEFORMATION T, kPa

G kPa MODULUS OF SHEAR DEFORMATION s 1

n 1 COEFFICIENT OF FRICTION '

PHYSICAL PROPERTIES OF SOIL

£ kg/m° DENSITY OF SOLID PARTICLES n 1, %  POROSITY

75 kN/m® UNIT WEIGHT OF SOLID PARTICLES w 1,%  WATER CONTENT

9 kg/m’ DENSITY OF WATER S, % DEGREE OF SATURATION

Y,  kN/m’ UNIT WEIGHT OF WATER w % uouip umiT

P kg/m® DENSITY OF SOIL wp % PLASTIC LIMIT

Y  kN/m' UNIT WEIGHT OF SOIL wg % SHRINKAGE LIMIT

fé kg/m’ DENSITY OF DRY SOOIt Ip % PLASTICITY INDEX = W - Wp

Y, kn/m® UNIT WEIGHT OF DRY SOIL Wak.

d I 1 LIGUIDITY INDEX = —

Bqr kg/m’ DENSITY OF SATURATED SOW PwL —w

Yat kN/m® UNIT WEIGHT OF SATURATED SOIL - ! SONBINENEY HOEAS Ip

P kg/m® DENSITY OF SUBMERGED SOIL DTPL DRIER THAN PLASTIC LIMIT

Y’ kN/m® UNIT; WEIGHT OF SUBMERGED SOIL APL ABOUT PLASTIC LIMIT

e 1,% VOID RATIO WTPL WETTER THAN PLASTIC LIMIT

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH .
EFFECTIVE COHESION INTERCEPT
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH

REMOULDED SHEAR STRENGTH
[

SENSITIVITY = —%
Tr

€mox 1«%  VOID RATIO IN LOOSEST STATE
€min %  VOID RATIO IN oeéusesr seure
o ! DENSITY INDEX =~e-r'£§:—:e-r-n—i;
D mm  GRAIN DIAMETER

D, mm  n PERCENT - DIAMETER

¢y ! UNIFORMITY COEFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL
q  m%/s RATE OF DISCHARGE

v m/s  DISCHARGE VELOCITY

i l HYDRAULIC GRADIENT

k m/s  HYDRAULIC CONDUCTIVITY

j  kn/m® SEEPAGE FORCE



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No AP1 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 382.6 N; 335 909.3 E ORIGINATED BY M.R.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE March 25, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
i ol =2 RESISTANCE PLOT{ PLASTIC WATURAL — LiquiD £ REMARKS
Ez| 9 LM OISTURE  “liur| £ &
= » L8| o 20 40 60 80 100 CONTENT Z 9
=i g 2E|z ! . ! . . e w w | 34 | GRAINSIZE
ELEV &lald 2 2 5| 2 [SHEAR STRENGTH kPa —o——— = DISTRIBUTION
DEPTH DESCRIPTION g 2|z > 3 g < | O UNCONFINED + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
203_% Ground Surface w 20 40 60 80 100 20 40 60 kN/m* |GR SA SI CL
5040 Tgpsoil 1A 204
0.1 Silty clay, trace sand
Very stiff Brown Moist
to stiff
203
*
¥ 202
201.1
3.0[ Clayey silt, trace sand 201
Firm to Brown Moist
stiff to grey
- —— — — HH 200
cobbles (:(<
<l
H 7]
198.9 “H 199
5.2

End of auger probe
Refusal on probable bedrock

* 2009 03 25

Water level observed
= during drilling

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:02:17 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No AP2 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 385.5 N; 335 912.7 E ORIGINATED BY M.R.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE March 25, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | W |RESISTANGE PLOT = NATURAL _ | remarks
E n 6 PLASTIC MOISTURE LIQUID - T
5 o |23|5 20 40 60 80 100 [|UMT content UMT| 5 O &
o & g 2E|z ! . ! . . e w w | 54 | cransize
ELEV &lald 2 2 5| 2 [SHEAR STRENGTH kPa —o——— DISTRIBUTION
DEPTH DESCRIPTION T(3|*” S |3 8| < |O UNCONFINED  + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
208-11 Ground Surface w 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
5040 \opsoil 1A 204
0.1| Silty clay, trace sand
Very stiff Brown Moist
203
202.0 v
202
2.1| clayey silt, trace sand
Stiff Brown Moist
to grey
201
cobbles {R(_
] 200
199.7 4
4.4| End of auger probe

Refusal on probable bedrock

* 2009 03 25

Water level observed
= during drilling

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:02:17 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

yeredl
ntario Foundation Design
RECORD OF BOREHOLE No AP3 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 396.5 N; 335 921.0 E ORIGINATED BY M.R.
DIST 54 HWY 69 BOREHOLE TYPE Manual Probing COMPILED BY N.R.
DATUM _Geodetic DATE March 25, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
i 3 |FESISTANCERLOT = pLASTIC NATURAL ) 1quip £ REMARKS
E2|0G Y moisTuRe MQUIDI T A
= » L8| o 20 40 60 80 100 CONTENT Z 9
9 g w 132z L L L " w w | 5% | cransize
ELEV &lald 2 2 5| 2 [SHEAR STRENGTH kPa —o——— DISTRIBUTION
DEPTH DESCRIPTION (3|7 S |2 8| < | O UNCONFINED  + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
207.4| Ground Surface = | Y 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0| Bedrock at surface

* Borehole dry

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:02:18 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No AP4 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 408.8 N; 335 886.9 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE March 11, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W |RESITANCE PLOT
E ol 2 _ pLasTic MAURAL Liqui| | REMARKS
5 o | 23|53 20 40 60 80 100 [|UMT content UMT| 5O &
9k v |2Elz . . . . ! W w w | 54 | cransize
ELEV = |4|w| 3 |25|Q [SHEARSTRENGTH kPa
DESCRIPTION ElE & e zZ29| g —_—o— DISTRIBUTION
DEPTH T|3|F > 3 8| < |© UNCONFINED + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
203.9| Ground Surface * | Y 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
20:9_—8 Topsoil I~z
0.3 i
203:3 Clayey silt, trace sand _l
0.6[\stiff Brown Wet 1
Silty clay, trace sand 203
Very stiff Brown Moist
to stiff
202
201
199.9 200
4.0 End of borehole

Refusal on probable bedrock

* Borehole dry

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:02:18 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



Ministry of
Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

* Borehole dry

Refusal on probable bedrock

RECORD OF BOREHOLE No AP5 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 419.2 N; 335 899.0 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE March 10, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | w |RESSTANCEPLOT NATURAL REMARKS
Wl < PLASTIC LIQUID =
— 2z 9 LIMI MOISTURE = jurl 5 &
o ARz 20 40 60 80 100 CONTENT z 0

9 g w 132z L L L " w w | D% | GRANSIZE
ELEV &lald 2 2 5| 2 [SHEAR STRENGTH kPa —o——— = DISTRIBUTION
DEPTH DESCRIPTION T(3|*” S |2 8| < |0 UNCONFINED  + FIELD VANE Y )

5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
204.6| Ground Surface * | Y 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL

0.0] Topsoil __:’7
203.3 Silty clay, trace sand
Very stiff Brown Moist 204
to stiff
202.8 203
1.8| End of borehole

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:02:19 AM

+7 ,XS: Numbers refer to

Sensitivity

5 (%) STRAIN AT FAILURE
10



Ministry of
Transportation

Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No AP6 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 422.8 N; 335 898.6 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE March 10, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | uw |RESSTANGEPLOT ATURAL REMARKS
Wl < PLASTIC LIQUID =
— 2z 9 LIMI MOISTURE = jurl 5 &
o ARz 20 40 60 80 100 CONTENT z 0
9 g w 132z L L L " w w | D% | GRANSIZE
ELEV Ele g 2 2 5| 2 |SHEAR STRENGTH kPa —— = DISTRIBUTION
DEPTH DESCRIPTION 3|7 S |3 8| < |0 UNCONFINED  + FIELD VANE Y )
sl = Z |E©°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
204.7| Ground Surface * | Y 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
202_—2 Topsoil I~z
0.3| silty clay, trace sand
Stiff Brown Moist 204
203.3
1.4| End of borehole

* Borehole dry

Refusal on probable bedrock

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:02:19 AM

+7 ,XS: Numbers refer to

Sensitivity

5 (%) STRAIN AT FAILURE
10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No S1 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 374.3 N; 335 928.1 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE March 16, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | w |RES/STANCE PLOT
NATURAL REMARKS
2ol . PLASTIC moisTure HQUID1 £ A
5 o <5|o 20 40 60 80 100 CONTENT z Q9
9k v |2Elz . . . . ! W w w | 54 | cransize
o |qg| ¥ o 2 5| @ |SHEAR STRENGTH kPa
ELEV DESCRIPTION - 3 zo| g —o—— DISTRIBUTION
DEPTH <3| > 3 8| < |0 uNCONFINED + FIELD VANE Y %)
sl = Z |E°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
205.2| Ground Surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0] Topsoil ~ 205 2
203.2 Clay, trace sand /11 |ss 13
Stiff to Brown Moist
very stiff to dry 188
2 | SS 13 * ok F—e— 0 2 31 67
Y ¥ |204
3 |SS 25 o
203.1
2.1| End of borehole

Refusal on probable bedrock

* 2009 03 16

Y Water level observed
= during drilling
Y \Water level measured

after drilling

[ ] Penetrometer test

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:07:27 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

ontari
ntarto Foundation Design
RECORD OF BOREHOLE No S2 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 394.2 N; 335 923.0 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE Rotary Diamond Drilling COMPILED BY N.R.
DATUM _Geodetic DATE March 13, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
i 3 [RESISTANCEPLOT — pLASTIC NATURAL | 10yp £ REMARKS
E2|0 Y moisTuRe MQUIDI T A
5 » L8| o 20 40 60 80 100 CONTENT Z 9
9k v |2Elz . . . . ! W w w | 54 | cransize
ELEV &lald 2 2 5| 2 [SHEAR STRENGTH kPa —o——— DISTRIBUTION
DEPTH DESCRIPTION (3|7 S |2 8| < | O UNCONFINED  + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
207.0| Ground Surface * | Y 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0 grgnit;c Gneiss/Migmatite
edroe 1 |RE| REC RQD 100%
Unweathered NQ | 100%
High strength
¢ 9 206
Excellent quality
RC | REC
2 |R6 | foou RQD 100%
205
RC | REC
3 | NG | s8%** 204 RQD 88%**
203.7
3.3| End of borehole

* Borehole charged with
drilling water

*x Bottom 10cm core could
not be recovered.

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:07:28 AM
+7 ><5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



Ministry of

@ Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

RECORD OF BOREHOLE No S3 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 389.5 N; 335 915.1 E ORIGINATED BY M.R.
DIST 54 HWY 69 BOREHOLE TYPE _C.F.S.S.A. + Rotary Diamond Drilling COMPILED BY N.R.
DATUM _Geodetic DATE March 12, 2009 CHECKED BY C.N.
SOIL PROFILE SAMPLES |, | u |RESieD B oENETRATION
NATURAL = REMARKS
Tyl s PLASTIC yoicrupe HQUD| &
= ®» <3| 20 40 60 80 100 LIMIT  CONTENT Tz 0 &
9 g w 32|z L L L " w w | 5% | cransize
ELEV &lald 2 2 5| 2 [SHEAR STRENGTH kPa —o——— DISTRIBUTION
DEPTH DESCRIPTION (3|7 S |3 8| < |0 UNCONFINED  + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
208-2| Ground Surface w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
Jopsoil 1A
204.8
0.1| Silty clay, trace sand 1]ss 5 X g
Very stiff Brown Wet ¥
204
2 |SS 27 o
3 |SS 12 163 o
203
layers of silt 1%
4 | SS 10 [ ] o
202.0
202
2.9| clayey silt and sand
tra)éeygravel HH 5 1|SS 17 Ho 3 34 51 12
20%-‘% Very stiff Brown Wet 8%
’ oulders 201
iti i RC REC
Granitic Gneiss Bedrock 6 NG | 100% RQD 100%
Unweathered
High strength
Excellent quality 200
7 ﬁg REC 98% RQD 92%
199
8 ﬁ(Q: REC*:lS% RQD 45%**
198.3
6.6| End of borehole
* 2009 03 12
olel Bottom 33cm core could
not be recovered.
Y Water level observed
= during drilling
[ ] Penetrometer test
C.F.S.S.A. Denotes Flight
Solid Stem Augers
ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:07:29 AM 7 5 Numb ;
+ x> Numbers refer to 5 (%) STRAIN AT FAILURE

Sensitivity
10



Ministry of
Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

* 2009 03 11

K

during drilling

[ ] Penetrometer test

C.F.S.S.A. D
Augers

Water level observed

S enotes R
Continuous Flight Solid Stem

RECORD OF BOREHOLE No S4 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 384.8 N; 335 907.3 E ORIGINATED BY M.R.
DIST 54 HWY 69 BOREHOLE TYPE _C.F.S.S.A. + Rotary Diamond Drilling COMPILED BY N.R.
DATUM _Geodetic DATE March 11, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | w |RESSTANGEPLOT ATURAL REMARKS
T PLASTIC st LIQUID| =
= @ <3|3 20 40 60 80 100 |YMIT  conTENT Tz 0 &
9 g w 132z L L L " w w | 5% | cransize
ELEV &lald 2 2 5| 2 [SHEAR STRENGTH kPa —o——— DISTRIBUTION
DEPTH DESCRIPTION (3|7 S |2 8| < | O UNCONFINED  + FIELD VANE Y )
204.0 sl = Z |E°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
0.0| Ground Surface u 20 40 60 80 100 20 40 60 kN/m* |GR SA SI CL
203.8| Topsoil I~ |
9-2] sine I o Dl v q
203-51 trace clay, trace sand -1
0.5 2|ss| 10 o
ery loose Brown Wet
Silty clay, trace sand 203
Very stiff Brown Wet
to stiff 3 |SS 8 [] o}
layers of silt e 202
4 | 55 8 [ ] o
201.4
2.6| Clayey silt, trace sand
Firm to Brown Wet 5 |SS 6 201 4 0 1 66 33
stiff
trace gravel T
6 | SS 6 Ho 1 4 78 17
200
7 | SS 13 o
199.0
199
5.0 Granitic Gneiss Bedrock
g |RE| REC RQD 54%
Unweathered NG | 100% Q b
High strength
Fair to excellent quality 198
9|6 | o RQD 100%
197
0[RS | {55 RQD 100%
195.9 196
8.1| End of borehole

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:07:30 AM

+7 i ><5 . Numbers refer to

Sensitivity

10

5 (%) STRAIN AT FAILURE



Ministry of
Transportation

Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No S5 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 420.5 N; 335 900.5 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _C.F.S.S.A. + Rotary Diamond Drilling COMPILED BY N.R.
DATUM _Geodetic DATE March 12, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | W |RESISTANCE PLOT NATURAL REMARKS
W, | < PLASTIC yyietipe  LIQUID =
Ez|9 LMIT T E &
= » L8| o 20 40 60 80 100 CONTENT Z 9
=i g 2E|z ! . ! . . e w w | 54 | cransize
ELEV &lald 2 2 5| 2 [SHEAR STRENGTH kPa —o——— DISTRIBUTION
DEPTH DESCRIPTION g 3|z > 3 g < | O UNCONFINED + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
204.9| Top of Ice * w 20 40 60 80 100 20 40 60 kN/m®* |GR SA SI CL
0.0 —
20476 Ice and Snow N
209-3| Topsoil [~
0.6] Clayey silt, trace sand
203.8| Very stiff Brown Wet 1]ss 2 204 M
1.1| Granitic Gneiss/Migmatite
Bedrock
Unweathered 2 ﬁg {g%% RQD 84%
High strength 203
Good to excellent quality
RC REC
3 (No | 100% RQD 100%
202
RC REC
4 NG 100% RQD 92%
201
200.7
4.2] End of borehole

drilling water

C.F.S.S_A. denotes
Augers

* Borehole charged with

Penetrometer test

Continuous Flight Solid Stem

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:07:31 AM

+7 i ><5 . Numl_)gr_s refer to
Sensitivity

10

5 (%) STRAIN AT FAILURE



o®¥£yf Peto MacCallum Ltd
Foundation Design

RECORD OF BOREHOLE No S6 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 415.8 N; 335 892.7 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE C.F.S.S.A. + Rotary Diamond Drilling COMPILED BY N.R.
DATUM _Geodetic DATE March 12 and 15, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
x 4 RESBTANCEPLOT;;EEL__— pLasTic NATURAL | 010 - REMARKS
E2|0G Pie'C MoISTURE [ A
5 » L8| o 20 40 60 80 100 CONTENT Z 9
9k v |2Elz . ! . L : " w w | 54 | cransize
ELEV g |W|lwl 3 |25|& [SHEARSTRENGTHkPa
— DESCRIPTION s < Z2|E ——0—— DISTRIBUTION
DEPTH <3 z > 3 8| < |0 uNCONFINED + FIELD VANE Y %)
sl = Z |E°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
204.4| Ground Surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
2047 | Topsoil o lss| o q drg. 8.0%Top 0.3m
0.3| silty clay, trace sand 204 frozen
Stiff Brown Moist
to wet
2 |SS 12 o
203
3 |SS 9 [ ] F—o+ 0 1 44 55
layers of clayey silt
202
k4 ss 10 v v* o
sand layers L T
cobbles and boulders (}P\ 5 | SS [12/15cm o
201.0 6 | SS [15/15cm 201 L]
3.4 grgnit&c/ Biotite Gneiss
earoc RC | REC
7 RQD 100%
Unweathered NQ | 100%
High strength
¢ J _ 200
Excellent quality RC REC
8 I NG | 100% RQD 100%
199
RC REC
9 [ No | onie RQD 95%**
198
197.6
6.8| End of borehole

* 2009 03 12

*x Bottom 7.5cm core
could not be
recovered.

Water level observed
during drilling

K

Y \Water level measured
= after drilling

[ ] Penetrometer test
C.F.H.S_A. denotes

Continuous Flight Hollow
Stem Augers

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:07:32 AM
+7 ><5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



Ministry of
Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

after drilling
[ ] Penetrometer test
C.F.H.S.A. denotes

Continuous Flight Hollow
Stem Augers

* 2009 03 11

VA
Water level observed
during drilling

¥y \Water level measured

RECORD OF BOREHOLE No S7 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 411.1 N; 335 884.9 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _C.F.S.S.A. + Rotary Diamond Drilling COMPILED BY N.R.
DATUM _Geodetic DATE March 11 and 16, 2009 CHECKED BY C.N.
SOIL PROFILE SAMPLES |, | u |RESieD B oENETRATION
@ 2 pLasTic NATURAL 100 = REMARKS
=210 v MOISTURE 1 =L 2
= 0 <5|o 20 40 60 80 100 CONTENT z Q9
9 g w 132z L L L " w w | 5% | cransize
| p| ¥ o 2 5| 9 |SHEAR STRENGTH kPa
ELEV DESCRIPTION El 2] g e zZ29| g ——o———i DISTRIBUTION
DEPTH 2|3 r > 3 8| < |© UNCONFINED + FIELD VANE v %)
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
203.8| Ground Surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
20:9.":'? Topsoil I~ 1 [SS [20/8cm Top 0.4m
0.3| silty clay, trace sand frozen
Very stiff Brown Wet
H 203
to stiff > | ss 8 - o
3 |SS 6 202 125
= 410
200.8 4 | SS 4 201
3.0[ Clayey silt, trace sand
Stiff to__ Brown Wet 5 |Ss 4 el 0 2 7325
very stiff 7
FV . _+|200 +
- Yy
layers of sand 6 | SS 17 o
cobbles and boulders §5<_
199.1
4.7] migmatite/Biotite Gnei RCT REC 199
Btle nljgcll( e/Biotite Gneiss 7 NG | 100% RQD 38%
Unweathered
RC REC
8 RQD 100%
High strength NQ | 100%
Poor to excellent quality 198
9|6 | 1ok RQD 100%
197
0[RS | {55 166 RQD 100%
195.8
8.0 End of borehole

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:07:34 AM

+7 i ><5 . Numbers refer to

Sensitivity

5 (%) STRAIN AT FAILURE
10



Ministry of
Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

RECORD OF BOREHOLE No S8 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 431.0 N; 335 879.7 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE March 16, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | w |RESSTANGE PLOT ATURAL | rewarks
w o < PLASTIC MOISTURE LIQUID - T
= <z|3 20 40 60 8 100 |UM UM 5 5 &
[} o %] CONTENT z =
9 g w 132z L L L " w w | 5% | cransize
ELEV a8 |¥| 3 |25|8 [SHEARSTRENGTHKPa o OISTRIBUTION
DEPTH DESCRIPTION 3|7 S |2 8| < | O UNCONFINED  + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
204.2| Ground Surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0 i ~
203.9| Topsoil s | 2 204
0.3| clayey silt, trace sand
Ver¥_stiff Brown Wet
to mrm
2 |SS 11 203 [ q
3|ss| s 125 o
202
4 |ss 5 . — 1 2 71 26
201.2 * %
3.0[ Clayey silt and sand ° | Ty 201
trace gravel | [¢
o ol 5 | SS 9 H 2 34 51 13
Stiff Grey Wet ot s
200.2 ‘|6 [ S5 [2075¢cm
4.0 End of borehole

Refusal on probable bedrock

Sample 6: Sampler bouncing

* 2009 03 16

Y Water level observed
= during drilling
Yy \Water level measured

after drilling

[ ] Penetrometer test

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:07:35 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 202-48 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Hwy 69 (New), Sta. 11+975, o/s 36.0m Lt. CL Med. ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE Continuous Flight Solid Stem Augers COMPILED BY N.S.B.
DATUM _Geodetic DATE September 13, 2007 CHECKED BY G.D.
SOIL PROFILE SAMPLES |, | u |RESiyeD B GENETRATION
& 2 pLasTic NATURAL o - REMARKS
E2|0 PLASTIC moisTure MQUID| - T A
= » L8| o 20 40 60 80 100 CONTENT Z 9
9 g w 32|z L L L " w w | 5% | cransize
o |gp| ¥ o 2 5| @ |SHEAR STRENGTH kPa
ELEV. DESCRIPTION Els| & < Z2|E ——0—— DISTRIBUTION
DEPTH <3 z > 3 8| < |0 uNCONFINED + FIELD VANE Y %)
sl = Z |E©°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
203.8| Ground Surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0[ silty_clay with peat layers %
organics 1 |ss 6
208-% Firm Grey Moist
: Clay, trace sand 203
Stiff Brown Moist 2 | SS 10 138 F—e—+—— 0 2 32 66
3 |SS 8 202
201.3
2.5| clayey silt, trace sand
Stiff Brown Moist 201
to wet
4 |ss 4 | 0 3 64 33
2*
layers of silt FV 200 .'.6
Grey
!*
5 |SS 4 199
FV +11
198.0 198
5.8| End of borehole

Refusal on probable bedrock

* 2007 09 13

Y Water level observed
= during drilling
Y \Water level measured

after drilling

[ ] Penetrometer test

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:13:16 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 202-49 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Hwy 69 (New), Sta. 11+975 CL ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Manual Probing COMPILED BY N.S.B.
DATUM _Geodetic DATE July 25, 2007 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | w |RESSTANCEPLOT ATURAL REMARKS
w g, < PLASTIC \Gisture LIQUID| =
2z 9 LIMIT vt E G &
= ) 5|2 20 40 60 80 100 CONTENT z =2
9 g w 132z L L L " w w | 5% | cransize
ELEV a|8|w| 2 |25|8& [SHEARSTRENGTHkPa
— DESCRIPTION Els| & < Z2|E ——o0— DISTRIBUTION
DEPTH <|3 z > 3 6| < | O UNCONFINED + FIELD VANE Y %)
sl = Z |E°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
208 Ground Surface * | Y 20 40 60 80 100 20 40 60 kN/m* [GR SA SI CL

&

9
0.0] Topsoil
Zog-; End of borehole

Refusal on probable bedrock

* Borehole dry

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:13:17 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



Ministry of
Transportation

Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 202-51 1 1 METRIC
W.P. 5278-05-01 LOCATION Hwy 69 (New), Sta. 12+000, o/s 18.8m Lt. CL Med. ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.S.B.
DATUM _Geodetic DATE September 13, 2007 CHECKED BY G.D.
SOIL PROFILE SAMPLES |, | u |RESieD B oENETRATION
@ 2 pLasTic NATURAL 100 = REMARKS
E2|0 MOISTURE - T
5 0w |<5]|5 20 40 60 80 100 ["MT content LMTI 3 © &
9k v |2Elz . . . . ! W w w | 54 | cransize
| p| ¥ o 2 5| 9 |SHEAR STRENGTH kPa
ELEV DESCRIPTION £l 2] g e zZ29| g ——o———i DISTRIBUTION
DEPTH 2|3 z > 3 8| < |© UNCONFINED + FIELD VANE v %)
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
205.0| Ground Surface u 20 40 60 80 100 40 60 kN/m® [GR SA SI CL
0.0 i ~
2047 Topsoil I~Z 1l ss 17
0.3| clay, trace sand
Stiff to__ Brown Moist
very stiff
2[ss| 36 204 Foe—— 0 1 30 69
203.6
1.4| silty clay, trace sand
Stiff Brown Moist 3 |SS 13 [ ] 0 2 48 50
203
N — LA 7
thin layers of sand and
silty sand v
Wet 202
- 0 hnalss 8
thin layers of sand 1
201.2
3.8] End of borehole

Refusal on probable bedrock

* 2007 09 13

Y  \Water level observed
= during drilling
¥y Water level measured

after drilling

[ ] Penetrometer test

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:13:17 AM

+7 ,XS: Numbers refer to

Sensitivity

5 (%) STRAIN AT FAILURE
10



@ on Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF PENETRATION TEST No 202-53 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Hwy 69 (New), Sta. 12+025, o/s 36.6m Lt. CL Med. ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _Dynamic Cone Penetration Test COMPILED BY N.S.B.
DATUM Geodetic DATE September 12, 2007 CHECKED BY G.D.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w | RESISTANGE PLOT
NATURAL REMARKS
ol g e PLASTIC i disTuRe  LIQUD| £ A
= n <35 » 20 40 60 80 100 CONTENT Z 9
9 g w (32| z L L L " w w | D% | GRANSIZE
a|lgp|¥ o 25 O [SHEAR STRENGTH kPa 2
ELEV. DESCRIPTION ElsS| s < ZZ| E —o—— DISTRIBUTION
DEPTH g3 T > 38| < |© UNCONFINED + FIELD VANE v )
5 z z x ©| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
203.6| Ground Surface u 20 40 60 80 100 20 40 60 kN/m* [GR SA SI CL
0.0
Probable fill S;ij
06 203
Probable clayey silt
Firm to
very stiff
202
201
200
199
198.3
5-3] End of dynamic cone 120/15cm

penetration test

Refusal on probable
bedrock

MOT_DCPT R2004 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:23:22 AM
+7 ><5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 202-54 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Hwy 69 (New), Sta. 12+025 CL ORIGINATED BY _F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Manual Probing COMPILED BY N.S.B.
DATUM _Geodetic DATE July 25, 2007 CHECKED BY G.D.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | w |RESSTANCEPLOT ATURAL REMARKS
w g, < PLASTIC \SieTire  LIQUID =
= <z|3 20 40 60 8 100  [MT il £ 5 &
%] o|w CONTENT z =
9 g w 132z L L L " w w | 5% | cransize
.|| @ o 2 5| @ [SHEAR STRENGTH kPa
ELEV DESCRIPTION R 2 zo| g —_——— DISTRIBUTION
DEPTH 2| 3| F > 3 6| < | O UNCONFINED  + FIELD VANE Y %)
sl = Z |E°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
206.5| Ground Surface x| 20 40 60 80 100 20 40 60 kN/m° |GR SA SI CL

&

5
0.0] Topsoil
208-3 End of borehole

Refusal on probable bedrock

* Borehole dry

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:13:18 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



Ministry of
Transportation

Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No H607-1 1 of METRIC
Highway 607 Underpass
W.P. 5278-05-01 LOCATION Co-ords. 5 099 389 N; 335 888 E ORIGINATED BY _ M.R.
DIST 54 HWY 69 BOREHOLE TYPE _C.F.H.S.A. & NQ Rock Coring COMPILED BY M.R.
DATUM _Geodetic DATE May 26, 2004 CHECKED BY D.W.K.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
[P = PLASTIC yyietipe  LIQUID =
Ez|9 LIMI T E &
= » L8| o 20 40 60 80 100 CONTENT Z 9
215 5 ZE|z . L v L L We w | 54 | cransize
ELEV &lald 2 2 5| 2 [SHEAR STRENGTH kPa —o——— DISTRIBUTION
DEPTH DESCRIPTION g % z > 8 % < | O UNCONFINED + FIELD VANE Y %)
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
203.1| Ground Surface * | Y 20 40 60 80 100 20 60 kN/m® [GR SA SI CL
209:8| Topsoil o o 203
= 1 (SS| WH o
0.3[ silty clay, trace sand
blueish grey fissures
Soft_ Brown WTPL
to firm 202
2 |SS 7 o
201
Numerous layers of grey silt T
200
3 |SS 4 o
199.1
4.0| silt, trace clay 199
Compact Grey Wet
198.1 4 | SS 11 o
5.0| sand, fine to coarse_ o 198
with gravel, trace silt .9
Compact Gre Wet o o
197.3 P Y
5.8| Boulders in silty sand R8%
matrix . 0 197
Compact Grey Wet E; .
a3
44 5 ﬁg RCH 196
Gy
.-/j
f:/‘ y 195
194.6 10
8.5 Bedrock
Granitic Gneiss
RC REC 194
High strength 6 [ Ng | 100% RQD 100%
Good to excellent quality
193
RC REC
7 ING | 100% RQD  77%
192
191.4
11.7| End of borehole
* Borehole charged with
drilling water
WH** Refers to penetration
under weight of rods
and hammer
RC*** Rock core attempted
after refusal on
suspect bedrock

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:13:19 AM

+7 i ><5 . Numbers refer to

20
Sensitivity 15 <:> 5

10

(%) STRAIN AT FAILURE



Ministry of
Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

RECORD OF BOREHOLE No H607-2 1 of

Highway 607 Underpass

METRIC

* Borehol
drilling water

e charged with

W.P. 5278-05-01 LOCATION Co-ords. 5 099 417 N; 335 920 E ORIGINATED BY M.R.
DIST 54 HWY 69 BOREHOLE TYPE _C.F.H.S.A. & NQ Rock Coring COMPILED BY M.R.
DATUM _Geodetic DATE May 25, 2004 CHECKED BY D.W.K.
SOIL PROFILE SAMPLES |, | u |RESieD B oENETRATION ATURAL REMARKS
w < PLASTIC LIQUID =
=210 LMt MOISTURE 1 =L 2
5 o <5|o 20 40 60 80 100 CONTENT z Q9
2lElu] ¥ |2E|3 e — W w w | 54 | cransize
ELEV DESCRIPTION Sl8|g| 2 |25|2 [SHEARSTRENGTHKPa o DISTRIBUTION
DEPTH 2|3 T > 3 8| < |© UNCONFINED + FIELD VANE Y )
sl = Z |E°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
208:8 Ground Surface * w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
Jopsoil
206.8 o
0.1| silty sand 1ss 1 °
206.2| Ve Rust Wet
0.7 Iogge bro%n | 206
Sand and silt, 2SS 35 o
202-; trace clay
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1. DRAWING 607—S SHOULD BE READ IN CONJUNCTION WITH THE TEXT AND RECORD OF BOREHOLE LOGS.

2. THIS DRAWING IS FOR SUBSURFACE INFORMATION ONLY. SURFACE DETAILS AND FEATURES ARE FOR
CONCEPTUAL ILLUSTRATION.

3. BOREHOLES H607—1 AND H607-2 WERE DRILLED FOR THE PRELIMINARY INVESTIGATION IN 2004

(GEOCRES No. 41|—178) AND 202-48, 202—-49, 202-51, 202-53 AND 202-54 WERE DRILLED FOR

SWAMP 202 (PML REFERENCE O6TFO33B).

4, COORDINATES OF BOREHOLES WERE PROVIDED BY MRC IN REFERENCED GA DRAWING.

5. DIMENSIONS ARE IN METRES AND/OR MILLIMETRES UNLESS OTHERWISE SHOWN. STATIONS ARE IN
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Highway 607 Overpass Southbound

Highway 69 Four-Laning, Phase 2

Site No. 44-434/2, W.P. 5278-05-01, Index No.: 1705FIR
PML Ref.: 06TF032G, August 28. 2009
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Highway 607 Overpass Southbound

Site No. 44-434/2, W.P. 5278-05-01, Index No.: 1705FIR
PML Ref.: 06 TF032G, August 2009

Highway 69 Four-Laning, Phase 2 L@B

Existing Highway 69 %
=

ot T a G T N ) N
Photograph 1: Looking west from the south abutment, Station 11+994. Existing Highway 69 in the
background of the photograph. Note W.P. #1 stake on the ground at the toe of the slope at the centre
of the photograph.

Photograph 2: Looking eat from the south abutmet, Station 11+994. Outcrob injcﬁe freground and
wooded areas in the background of the photograph.

Appendix A, Page 1 of 2



Highway 607 Overpass Southbound
Highway 69 Four-Laning, Phase 2 /7
Site No. 44-434/2, W.P. 5278-05-01, Index No.: 1705FIR L,yl

PML Ref.: 06 TF032G, August 2009

SR O - Existing Highway 69 [ ¢

1 g
5

=

Photograph 3: Looking west from the north abutment, Station 12+029. Viewing farm houses and
existing Highway 69 in the background of the photograph. Note W.P.# 2 stake on the ground at the
centre of th photograph.

hotogrph 4: Looking east from the north abutment, Station 12+029. Sparse woodland with open
areas is in view at the background of the photograph. Note W.P. #2 stake on the gentle sloping ground
at the centre of the photograph.

Appendix A, Page 2 of 2



Highway 607 Overpass Southbound

Highway 69 Four-Laning, Phase 2

Site No. 44-434/2, W.P. 5278-05-01, Index No.: 1705FIR
PML Ref.: 06TF032G, August 28. 2009

APPENDIX B

Rock Core Photographs



Highway 607 Overpass Southbound
Highway 69 Four-Laning, Phase 2

Site No. 44-434/2, W.P. 5278-05-01, Index No.: 1705FIR (@B

PML Ref.: 06TF032G, August 2009
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Phtograph 1: Cores retrifr Borehole S2. Runs 1 to 3 from depth 0.0 to 3.3 m depth. Last
piece of 10 cm core remained down hole. RQD ranged from 88 (last run) to 100%. Rock quality
is excellent.

¥ - -
R it .,.J».a H%‘.k s

Photograp 2, Cores retrieved from Borehole S3 Runs 6 to 8 from depth 35 to 6 6 m depth
Last piece of 33 cm core could not be recovered. RQD ranged from 45 (last run) to 100%. Rock
quality is excellent.

Photograph 3: Cores rrier Borehole S4. Runs 8 to 10 from 5.0 to 8.1 m depth. RQD
ranged from 54 to 100%. Upper 0.7 m rock, from 5.0 to 5.7 m depth, is fair quality, remainder
excellent quality.

Y CCF SEL. . ELER
RuNs 1= S‘S

Photograph 4: Cores retrlevedfrom Borehole ;85 Runs'2 to 4from 1. 1‘to4 2m depth.
ranged from 84 to 100%. Rock quality ranged from good to excellent.

Appendix B, Page 1 of 1



Highway 607 Overpass Southbound
Highway 69 Four-Laning, Phase 2

Site No. 44-434/2, W.P. 5278-05-01, Index No.: 1705FIR (@B

PML Ref.: 06TF032G, August 2009

Photograph 5: Cores retrieved from Borehole S6. Runs 7 to 9 from dep
cm rock piece remained down hole. RQD ranged from 95 to 100%, excellent quality.

— 2 2 n 2058 L 2 r e 3{3 kil enk - { :, = e
Photograph 6: Cores retrieved from Borehole S7. Runs 7 to 10 from depth 4.7 to 8.0 m. RQD
ranged from 38 to 100%. Upper 0.4 m rock exhibited poor quality, remainder excellent quality.

Appendix B, Page 2 of 2



Highway 607 Overpass Southbound
Highway 69 Four-Laning, Phase 2

Site No. 44-434/2, W.P. 5278-05-01, Index No.: 1705FIR

PML Ref.: 06 TF032G, August 28, 2009

A

TABLE 1
LIST OF ATTERBERG LIMITS
SOIL | BOREHOLE | SAMPLE | LIQUID | PLASTIC | PLASTICITY | MOISTURE
TYPE NO. NO. LIMIT | LIMIT INDEX | CONTENT (%)
Clay s1 2 53 23 30 39
Silty Clay S6 3 43 22 21 35
Clayey Silt S4 5 30 21 9 29
S4 6 25 20 5 27
s7 5 29 20 9 26
s8 4 30 21 9 30
Clayey Silt S3 5 22 18 4 24
and Sand S8 5 23 18 5 18

Table 1, Page 1 of 1




Highway 607 Overpass Southbound
Highway 69 Four-Laning, Phase 2 /7
Site No. 44-434/2, W.P. 5278-05-01, Index No.: 1705FIR (P—/Ml

PML Ref.: 06 TF032G, August 28. 2009

TABLE 2
ROCK CORE DESCRIPTIONS
CORE RECOVERY CORE DESCRIPTION
HOLE CORE DEPTH RECOVERY | RQD DEPTH
NG. NG m) (%) (%) m) DESCRIPTION
S2 1 0.0-1.0 100 100 | 0.0-3.3 | GRANITIC GNEISS/MIGMATITE: Pink and grey with dipping black biotite rich
2 1.0-25 100 100 layers, fine to medium grained, high strength, unweathered, moderate (locally
3 25_33 88 88 close) spaced dipping cross joints, generally associated with biotite layers,
R rough planar, tight to slightly altered with brown silt on some partings, excellent
quality.
Note: * Last piece of 10 cm core remained down hole.
S3 6 35-45 100 100 3.5-6.6 | GRANITIC GNEISS: Pink and grey with dipping black biotite rich layers, fine to
7 4.5 —6.0 98 92 medium grained, high strength, unweathered, moderate (locally close) spaced
8 6.0—6.6 45+ 45+ dipping cross joints, generally associated with biotite layers, rough planar, tight
) ) to slightly altered with brown silt on some partings, excellent quality.
Note: * Last piece of 33 cm core remained down hole.
S4 8 50-57 100 54 5.0 -8.1 | GRANITIC GNEISS: Pink and grey with dipping black biotite rich layers, fine to
9 57-73 100 100 medium grained, high strength, unweathered, close to moderate spaced
dipping cross joints, generally associated with biotite layers, rough planar,
10 73-81 100 100 tight, fair to excellent quality.
S5 2 1.1-23 100 84 1.1-4.2 | GRANITIC GNEISS/MIGMATITE: Black and white, changing to pink and grey
3 23-29 100 100 with slight banding, with dipping black biotite rich layers, trace pyrite,
4 29_42 100 92 garnetiferous, fine to medium grained, high strength, unweathered, close to
D moderate (locally very close) spaced flat to dipping cross joints, rough planar,
tight to slightly altered with scale on some partings, good to excellent quality.

Originated: FP and MR
Compiled: PML
Checked: CN

Table 2, Page 1 of 2



Highway 607 Overpass Southbound
Highway 69 Four-Laning, Phase 2

Site No. 44-434/2, W.P. 5278-05-01, Index No.: 1705FIR
PML Ref.: 06TF032G, August 28. 2009

TABLE 2

ROCK CORE DESCRIPTIONS

CORE RECOVERY

CORE DESCRIPTION

HOLE CORE DEPTH RECOVERY | RQD DEPTH

NO. NO. (m) (%) (%) (m) DESCRIPTION

S6 7 3.4-43 100 100 3.4 -6.8 | GRANITIC GNEISS/BIOTITE GNEISS: Black and white, changing to pink and
) 43-53 100 100 grey with dipping bands, with dipping black biotite rich layers, fine to medium
9 53_68 95+ 95+ grained, high strength, unweathered, wide (locally close) spaced flat to dipping

DR cross joints, rough planar, tight to slightly altered with silt, excellent quality.
Note: * Last piece of 7.5 cm core remained down hole.

S7 7 47-5.1 100 38 4.7-8.0 | MIGMATITE/BIOTITE GNEISS: Black and white, banded, fine to medium
) 51-58 100 100 grained, high strength, unweathered, close (locally very close, becoming
9 58_73 100 100 ?Xiﬂwgttzlﬁlis'spaced flat to dipping cross joints, rough planar, tight, poor to
10 7.3-8.0 100 100

NOTE: RQD = Rock Quality Designation

Table 2, Page 2 of 2

Originated:
Compiled:
Checked:

FP and MR

PML

CN
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE IS THE NUMBER OF BLOWS REGQUIRED TO CAUSE A STANDARD Simm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED. AVE

RAGE N VALUE IS DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT ( Stmm O.D. 60° CONE ANGLE } DRIVEN 8Y 475 J
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION IS MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

I cy (kPa) 0-12 12 - 25 25-50 | 50-100 | 100 - 200 | >200
VERY SOFT| _SOFT FIRM srieF__|verr stiFe | Haro
ESS: COMESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y SPT N VALUES AS FOLLOWS:
[NTBrows/0.3m]] 0 -5 5-10 10-30 [ 30- 50 >50
VERY 100SE| LOOSE | COMPACT | DENSE _|veRr DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/OR STRENGTH.

RECOVER

MODIFIED RECOVERY:

[ RQD (%) 0-25 25-50 50-75 75 - 90 20 - 100
VERY POOR POOR. FAIR GOOv» EXCELLENT
JOINTING AND_BEDDING :
SPACING 50mm 50 - 300mm| 0.3m - 1m | Im - 3m >3m
JOINTING VERY CLOSE CLOSE MOD. CLOSE] wWiIDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK]

Y

SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

SUM OF THOSE INTACT CORE PIECES, 100mm<+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.

THE ROCK QUALITY DESIGNATION (R Q D}, FOR MODIFIED RECOVERY, 1S:

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF SOIL

$S SPUT SPOON T P THINWALL PISTON m, kpg™!

WS WASH SAMPLE OS OSTERBERG SAMPLE Ce !

S T SLOTTED TUBE SAMPLE R C ROCK CORE Cs 1

8 S BLOCK SAMPLE P H T W ADVANCED HYDRAULICALLY € 1

€S CHUNK SAMPLE P M TW ADVANCED MANUALLY <y mi/y

T W THINWALL OPEN F S FOIL SAMPLE H m

FV FIELD VANE T, 1
STRESS AND STRAIN 1} %

v, kfo  PORE WATER PRESSURE ogyo kPa

3 1. “PORE PRESSURE RATIO 9 kpa

4 kpa TOTAL ‘NORMAL STRESS T, kpa

o’ “ ke EFFECTIVE NORMAL STRESS < kpa

T kpa SHEAR STRESS 3 -*

0, .00, kPa  PRINCIPAL STRESSES <y kea

€ % LINEAR STRAIN by =*

€ €, €, % PRINCIPAL STRAINS A kpa

E kpa MODULUS OF LINEAR DEFORMATION T, kPa

G kPa MODULUS OF SHEAR DEFORMATION s 1

n 1 COEFFICIENT OF FRICTION '

PHYSICAL PROPERTIES OF SOIL

£ kg/m° DENSITY OF SOLID PARTICLES n 1, %  POROSITY

75 kN/m® UNIT WEIGHT OF SOLID PARTICLES w 1,%  WATER CONTENT

9 kg/m’ DENSITY OF WATER S, % DEGREE OF SATURATION

Y,  kN/m’ UNIT WEIGHT OF WATER w % uouip umiT

P kg/m® DENSITY OF SOIL wp % PLASTIC LIMIT

Y  kN/m' UNIT WEIGHT OF SOIL wg % SHRINKAGE LIMIT

fé kg/m’ DENSITY OF DRY SOOIt Ip % PLASTICITY INDEX = W - Wp

Y, kn/m® UNIT WEIGHT OF DRY SOIL Wak.

d I 1 LIGUIDITY INDEX = —

Bqr kg/m’ DENSITY OF SATURATED SOW PwL —w

Yat kN/m® UNIT WEIGHT OF SATURATED SOIL - ! SONBINENEY HOEAS Ip

P kg/m® DENSITY OF SUBMERGED SOIL DTPL DRIER THAN PLASTIC LIMIT

Y’ kN/m® UNIT; WEIGHT OF SUBMERGED SOIL APL ABOUT PLASTIC LIMIT

e 1,% VOID RATIO WTPL WETTER THAN PLASTIC LIMIT

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH .
EFFECTIVE COHESION INTERCEPT
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH

REMOULDED SHEAR STRENGTH
[

SENSITIVITY = —%
Tr

€mox 1«%  VOID RATIO IN LOOSEST STATE
€min %  VOID RATIO IN oeéusesr seure
o ! DENSITY INDEX =~e-r'£§:—:e-r-n—i;
D mm  GRAIN DIAMETER

D, mm  n PERCENT - DIAMETER

¢y ! UNIFORMITY COEFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL
q  m%/s RATE OF DISCHARGE

v m/s  DISCHARGE VELOCITY

i l HYDRAULIC GRADIENT

k m/s  HYDRAULIC CONDUCTIVITY

j  kn/m® SEEPAGE FORCE



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No AP1 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 382.6 N; 335 909.3 E ORIGINATED BY M.R.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE March 25, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
i ol =2 RESISTANCE PLOT{ PLASTIC WATURAL — LiquiD £ REMARKS
Ez| 9 LM OISTURE  “liur| £ &
= » L8| o 20 40 60 80 100 CONTENT Z 9
=i g 2E|z ! . ! . . e w w | 34 | GRAINSIZE
ELEV &lald 2 2 5| 2 [SHEAR STRENGTH kPa —o——— = DISTRIBUTION
DEPTH DESCRIPTION g 2|z > 3 g < | O UNCONFINED + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
203_% Ground Surface w 20 40 60 80 100 20 40 60 kN/m* |GR SA SI CL
5040 Tgpsoil 1A 204
0.1 Silty clay, trace sand
Very stiff Brown Moist
to stiff
203
*
¥ 202
201.1
3.0[ Clayey silt, trace sand 201
Firm to Brown Moist
stiff to grey
- —— — — HH 200
cobbles (:(<
<l
H 7]
198.9 “H 199
5.2

End of auger probe
Refusal on probable bedrock

* 2009 03 25

Water level observed
= during drilling

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:02:17 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No AP2 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 385.5 N; 335 912.7 E ORIGINATED BY M.R.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE March 25, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | W |RESISTANGE PLOT = NATURAL _ | remarks
E n 6 PLASTIC MOISTURE LIQUID - T
5 o |23|5 20 40 60 80 100 [|UMT content UMT| 5 O &
o & g 2E|z ! . ! . . e w w | 54 | cransize
ELEV &lald 2 2 5| 2 [SHEAR STRENGTH kPa —o——— DISTRIBUTION
DEPTH DESCRIPTION T(3|*” S |3 8| < |O UNCONFINED  + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
208-11 Ground Surface w 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
5040 \opsoil 1A 204
0.1| Silty clay, trace sand
Very stiff Brown Moist
203
202.0 v
202
2.1| clayey silt, trace sand
Stiff Brown Moist
to grey
201
cobbles {R(_
] 200
199.7 4
4.4| End of auger probe

Refusal on probable bedrock

* 2009 03 25

Water level observed
= during drilling

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:02:17 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

yeredl
ntario Foundation Design
RECORD OF BOREHOLE No AP3 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 396.5 N; 335 921.0 E ORIGINATED BY M.R.
DIST 54 HWY 69 BOREHOLE TYPE Manual Probing COMPILED BY N.R.
DATUM _Geodetic DATE March 25, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
i 3 |FESISTANCERLOT = pLASTIC NATURAL ) 1quip £ REMARKS
E2|0G Y moisTuRe MQUIDI T A
= » L8| o 20 40 60 80 100 CONTENT Z 9
9 g w 132z L L L " w w | 5% | cransize
ELEV &lald 2 2 5| 2 [SHEAR STRENGTH kPa —o——— DISTRIBUTION
DEPTH DESCRIPTION (3|7 S |2 8| < | O UNCONFINED  + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
207.4| Ground Surface = | Y 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0| Bedrock at surface

* Borehole dry

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:02:18 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No AP4 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 408.8 N; 335 886.9 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE March 11, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W |RESITANCE PLOT
E ol 2 _ pLasTic MAURAL Liqui| | REMARKS
5 o | 23|53 20 40 60 80 100 [|UMT content UMT| 5O &
9k v |2Elz . . . . ! W w w | 54 | cransize
ELEV = |4|w| 3 |25|Q [SHEARSTRENGTH kPa
DESCRIPTION ElE & e zZ29| g —_—o— DISTRIBUTION
DEPTH T|3|F > 3 8| < |© UNCONFINED + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
203.9| Ground Surface * | Y 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
20:9_—8 Topsoil I~z
0.3 i
203:3 Clayey silt, trace sand _l
0.6[\stiff Brown Wet 1
Silty clay, trace sand 203
Very stiff Brown Moist
to stiff
202
201
199.9 200
4.0 End of borehole

Refusal on probable bedrock

* Borehole dry

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:02:18 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



Ministry of
Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

* Borehole dry

Refusal on probable bedrock

RECORD OF BOREHOLE No AP5 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 419.2 N; 335 899.0 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE March 10, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | w |RESSTANCEPLOT NATURAL REMARKS
Wl < PLASTIC LIQUID =
— 2z 9 LIMI MOISTURE = jurl 5 &
o ARz 20 40 60 80 100 CONTENT z 0

9 g w 132z L L L " w w | D% | GRANSIZE
ELEV &lald 2 2 5| 2 [SHEAR STRENGTH kPa —o——— = DISTRIBUTION
DEPTH DESCRIPTION T(3|*” S |2 8| < |0 UNCONFINED  + FIELD VANE Y )

5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
204.6| Ground Surface * | Y 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL

0.0] Topsoil __:’7
203.3 Silty clay, trace sand
Very stiff Brown Moist 204
to stiff
202.8 203
1.8| End of borehole

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:02:19 AM

+7 ,XS: Numbers refer to

Sensitivity

5 (%) STRAIN AT FAILURE
10



Ministry of
Transportation

Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No AP6 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 422.8 N; 335 898.6 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE March 10, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | uw |RESSTANGEPLOT ATURAL REMARKS
Wl < PLASTIC LIQUID =
— 2z 9 LIMI MOISTURE = jurl 5 &
o ARz 20 40 60 80 100 CONTENT z 0
9 g w 132z L L L " w w | D% | GRANSIZE
ELEV Ele g 2 2 5| 2 |SHEAR STRENGTH kPa —— = DISTRIBUTION
DEPTH DESCRIPTION 3|7 S |3 8| < |0 UNCONFINED  + FIELD VANE Y )
sl = Z |E©°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
204.7| Ground Surface * | Y 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
202_—2 Topsoil I~z
0.3| silty clay, trace sand
Stiff Brown Moist 204
203.3
1.4| End of borehole

* Borehole dry

Refusal on probable bedrock

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:02:19 AM

+7 ,XS: Numbers refer to

Sensitivity

5 (%) STRAIN AT FAILURE
10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No S1 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 374.3 N; 335 928.1 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE March 16, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | w |RES/STANCE PLOT
NATURAL REMARKS
2ol . PLASTIC moisTure HQUID1 £ A
5 o <5|o 20 40 60 80 100 CONTENT z Q9
9k v |2Elz . . . . ! W w w | 54 | cransize
o |qg| ¥ o 2 5| @ |SHEAR STRENGTH kPa
ELEV DESCRIPTION - 3 zo| g —o—— DISTRIBUTION
DEPTH <3| > 3 8| < |0 uNCONFINED + FIELD VANE Y %)
sl = Z |E°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
205.2| Ground Surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0] Topsoil ~ 205 2
203.2 Clay, trace sand /11 |ss 13
Stiff to Brown Moist
very stiff to dry 188
2 | SS 13 * ok F—e— 0 2 31 67
Y ¥ |204
3 |SS 25 o
203.1
2.1| End of borehole

Refusal on probable bedrock

* 2009 03 16

Y Water level observed
= during drilling
Y \Water level measured

after drilling

[ ] Penetrometer test

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:07:27 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

ontari
ntarto Foundation Design
RECORD OF BOREHOLE No S2 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 394.2 N; 335 923.0 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE Rotary Diamond Drilling COMPILED BY N.R.
DATUM _Geodetic DATE March 13, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
i 3 [RESISTANCEPLOT — pLASTIC NATURAL | 10yp £ REMARKS
E2|0 Y moisTuRe MQUIDI T A
5 » L8| o 20 40 60 80 100 CONTENT Z 9
9k v |2Elz . . . . ! W w w | 54 | cransize
ELEV &lald 2 2 5| 2 [SHEAR STRENGTH kPa —o——— DISTRIBUTION
DEPTH DESCRIPTION (3|7 S |2 8| < | O UNCONFINED  + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
207.0| Ground Surface * | Y 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0 grgnit;c Gneiss/Migmatite
edroe 1 |RE| REC RQD 100%
Unweathered NQ | 100%
High strength
¢ 9 206
Excellent quality
RC | REC
2 |R6 | foou RQD 100%
205
RC | REC
3 | NG | s8%** 204 RQD 88%**
203.7
3.3| End of borehole

* Borehole charged with
drilling water

*x Bottom 10cm core could
not be recovered.

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:07:28 AM
+7 ><5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



Ministry of

@ Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

RECORD OF BOREHOLE No S3 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 389.5 N; 335 915.1 E ORIGINATED BY M.R.
DIST 54 HWY 69 BOREHOLE TYPE _C.F.S.S.A. + Rotary Diamond Drilling COMPILED BY N.R.
DATUM _Geodetic DATE March 12, 2009 CHECKED BY C.N.
SOIL PROFILE SAMPLES |, | u |RESieD B oENETRATION
NATURAL = REMARKS
Tyl s PLASTIC yoicrupe HQUD| &
= ®» <3| 20 40 60 80 100 LIMIT  CONTENT Tz 0 &
9 g w 32|z L L L " w w | 5% | cransize
ELEV &lald 2 2 5| 2 [SHEAR STRENGTH kPa —o——— DISTRIBUTION
DEPTH DESCRIPTION (3|7 S |3 8| < |0 UNCONFINED  + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
208-2| Ground Surface w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
Jopsoil 1A
204.8
0.1| Silty clay, trace sand 1]ss 5 X g
Very stiff Brown Wet ¥
204
2 |SS 27 o
3 |SS 12 163 o
203
layers of silt 1%
4 | SS 10 [ ] o
202.0
202
2.9| clayey silt and sand
tra)éeygravel HH 5 1|SS 17 Ho 3 34 51 12
20%-‘% Very stiff Brown Wet 8%
’ oulders 201
iti i RC REC
Granitic Gneiss Bedrock 6 NG | 100% RQD 100%
Unweathered
High strength
Excellent quality 200
7 ﬁg REC 98% RQD 92%
199
8 ﬁ(Q: REC*:lS% RQD 45%**
198.3
6.6| End of borehole
* 2009 03 12
olel Bottom 33cm core could
not be recovered.
Y Water level observed
= during drilling
[ ] Penetrometer test
C.F.S.S.A. Denotes Flight
Solid Stem Augers
ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:07:29 AM 7 5 Numb ;
+ x> Numbers refer to 5 (%) STRAIN AT FAILURE

Sensitivity
10



Ministry of
Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

* 2009 03 11

K

during drilling

[ ] Penetrometer test

C.F.S.S.A. D
Augers

Water level observed

S enotes R
Continuous Flight Solid Stem

RECORD OF BOREHOLE No S4 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 384.8 N; 335 907.3 E ORIGINATED BY M.R.
DIST 54 HWY 69 BOREHOLE TYPE _C.F.S.S.A. + Rotary Diamond Drilling COMPILED BY N.R.
DATUM _Geodetic DATE March 11, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | w |RESSTANGEPLOT ATURAL REMARKS
T PLASTIC st LIQUID| =
= @ <3|3 20 40 60 80 100 |YMIT  conTENT Tz 0 &
9 g w 132z L L L " w w | 5% | cransize
ELEV &lald 2 2 5| 2 [SHEAR STRENGTH kPa —o——— DISTRIBUTION
DEPTH DESCRIPTION (3|7 S |2 8| < | O UNCONFINED  + FIELD VANE Y )
204.0 sl = Z |E°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
0.0| Ground Surface u 20 40 60 80 100 20 40 60 kN/m* |GR SA SI CL
203.8| Topsoil I~ |
9-2] sine I o Dl v q
203-51 trace clay, trace sand -1
0.5 2|ss| 10 o
ery loose Brown Wet
Silty clay, trace sand 203
Very stiff Brown Wet
to stiff 3 |SS 8 [] o}
layers of silt e 202
4 | 55 8 [ ] o
201.4
2.6| Clayey silt, trace sand
Firm to Brown Wet 5 |SS 6 201 4 0 1 66 33
stiff
trace gravel T
6 | SS 6 Ho 1 4 78 17
200
7 | SS 13 o
199.0
199
5.0 Granitic Gneiss Bedrock
g |RE| REC RQD 54%
Unweathered NG | 100% Q b
High strength
Fair to excellent quality 198
9|6 | o RQD 100%
197
0[RS | {55 RQD 100%
195.9 196
8.1| End of borehole

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:07:30 AM

+7 i ><5 . Numbers refer to

Sensitivity

10

5 (%) STRAIN AT FAILURE



Ministry of
Transportation

Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No S5 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 420.5 N; 335 900.5 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _C.F.S.S.A. + Rotary Diamond Drilling COMPILED BY N.R.
DATUM _Geodetic DATE March 12, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | W |RESISTANCE PLOT NATURAL REMARKS
W, | < PLASTIC yyietipe  LIQUID =
Ez|9 LMIT T E &
= » L8| o 20 40 60 80 100 CONTENT Z 9
=i g 2E|z ! . ! . . e w w | 54 | cransize
ELEV &lald 2 2 5| 2 [SHEAR STRENGTH kPa —o——— DISTRIBUTION
DEPTH DESCRIPTION g 3|z > 3 g < | O UNCONFINED + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
204.9| Top of Ice * w 20 40 60 80 100 20 40 60 kN/m®* |GR SA SI CL
0.0 —
20476 Ice and Snow N
209-3| Topsoil [~
0.6] Clayey silt, trace sand
203.8| Very stiff Brown Wet 1]ss 2 204 M
1.1| Granitic Gneiss/Migmatite
Bedrock
Unweathered 2 ﬁg {g%% RQD 84%
High strength 203
Good to excellent quality
RC REC
3 (No | 100% RQD 100%
202
RC REC
4 NG 100% RQD 92%
201
200.7
4.2] End of borehole

drilling water

C.F.S.S_A. denotes
Augers

* Borehole charged with

Penetrometer test

Continuous Flight Solid Stem

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:07:31 AM

+7 i ><5 . Numl_)gr_s refer to
Sensitivity

10

5 (%) STRAIN AT FAILURE



o®¥£yf Peto MacCallum Ltd
Foundation Design

RECORD OF BOREHOLE No S6 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 415.8 N; 335 892.7 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE C.F.S.S.A. + Rotary Diamond Drilling COMPILED BY N.R.
DATUM _Geodetic DATE March 12 and 15, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
x 4 RESBTANCEPLOT;;EEL__— pLasTic NATURAL | 010 - REMARKS
E2|0G Pie'C MoISTURE [ A
5 » L8| o 20 40 60 80 100 CONTENT Z 9
9k v |2Elz . ! . L : " w w | 54 | cransize
ELEV g |W|lwl 3 |25|& [SHEARSTRENGTHkPa
— DESCRIPTION s < Z2|E ——0—— DISTRIBUTION
DEPTH <3 z > 3 8| < |0 uNCONFINED + FIELD VANE Y %)
sl = Z |E°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
204.4| Ground Surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
2047 | Topsoil o lss| o q drg. 8.0%Top 0.3m
0.3| silty clay, trace sand 204 frozen
Stiff Brown Moist
to wet
2 |SS 12 o
203
3 |SS 9 [ ] F—o+ 0 1 44 55
layers of clayey silt
202
k4 ss 10 v v* o
sand layers L T
cobbles and boulders (}P\ 5 | SS [12/15cm o
201.0 6 | SS [15/15cm 201 L]
3.4 grgnit&c/ Biotite Gneiss
earoc RC | REC
7 RQD 100%
Unweathered NQ | 100%
High strength
¢ J _ 200
Excellent quality RC REC
8 I NG | 100% RQD 100%
199
RC REC
9 [ No | onie RQD 95%**
198
197.6
6.8| End of borehole

* 2009 03 12

*x Bottom 7.5cm core
could not be
recovered.

Water level observed
during drilling

K

Y \Water level measured
= after drilling

[ ] Penetrometer test
C.F.H.S_A. denotes

Continuous Flight Hollow
Stem Augers

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:07:32 AM
+7 ><5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



Ministry of
Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

after drilling
[ ] Penetrometer test
C.F.H.S.A. denotes

Continuous Flight Hollow
Stem Augers

* 2009 03 11

VA
Water level observed
during drilling

¥y \Water level measured

RECORD OF BOREHOLE No S7 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 411.1 N; 335 884.9 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _C.F.S.S.A. + Rotary Diamond Drilling COMPILED BY N.R.
DATUM _Geodetic DATE March 11 and 16, 2009 CHECKED BY C.N.
SOIL PROFILE SAMPLES |, | u |RESieD B oENETRATION
@ 2 pLasTic NATURAL 100 = REMARKS
=210 v MOISTURE 1 =L 2
= 0 <5|o 20 40 60 80 100 CONTENT z Q9
9 g w 132z L L L " w w | 5% | cransize
| p| ¥ o 2 5| 9 |SHEAR STRENGTH kPa
ELEV DESCRIPTION El 2] g e zZ29| g ——o———i DISTRIBUTION
DEPTH 2|3 r > 3 8| < |© UNCONFINED + FIELD VANE v %)
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
203.8| Ground Surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
20:9.":'? Topsoil I~ 1 [SS [20/8cm Top 0.4m
0.3| silty clay, trace sand frozen
Very stiff Brown Wet
H 203
to stiff > | ss 8 - o
3 |SS 6 202 125
= 410
200.8 4 | SS 4 201
3.0[ Clayey silt, trace sand
Stiff to__ Brown Wet 5 |Ss 4 el 0 2 7325
very stiff 7
FV . _+|200 +
- Yy
layers of sand 6 | SS 17 o
cobbles and boulders §5<_
199.1
4.7] migmatite/Biotite Gnei RCT REC 199
Btle nljgcll( e/Biotite Gneiss 7 NG | 100% RQD 38%
Unweathered
RC REC
8 RQD 100%
High strength NQ | 100%
Poor to excellent quality 198
9|6 | 1ok RQD 100%
197
0[RS | {55 166 RQD 100%
195.8
8.0 End of borehole

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:07:34 AM

+7 i ><5 . Numbers refer to

Sensitivity

5 (%) STRAIN AT FAILURE
10



Ministry of
Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

RECORD OF BOREHOLE No S8 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Co-ords.: 5 099 431.0 N; 335 879.7 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE March 16, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | w |RESSTANGE PLOT ATURAL | rewarks
w o < PLASTIC MOISTURE LIQUID - T
= <z|3 20 40 60 8 100 |UM UM 5 5 &
[} o %] CONTENT z =
9 g w 132z L L L " w w | 5% | cransize
ELEV a8 |¥| 3 |25|8 [SHEARSTRENGTHKPa o OISTRIBUTION
DEPTH DESCRIPTION 3|7 S |2 8| < | O UNCONFINED  + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
204.2| Ground Surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0 i ~
203.9| Topsoil s | 2 204
0.3| clayey silt, trace sand
Ver¥_stiff Brown Wet
to mrm
2 |SS 11 203 [ q
3|ss| s 125 o
202
4 |ss 5 . — 1 2 71 26
201.2 * %
3.0[ Clayey silt and sand ° | Ty 201
trace gravel | [¢
o ol 5 | SS 9 H 2 34 51 13
Stiff Grey Wet ot s
200.2 ‘|6 [ S5 [2075¢cm
4.0 End of borehole

Refusal on probable bedrock

Sample 6: Sampler bouncing

* 2009 03 16

Y Water level observed
= during drilling
Yy \Water level measured

after drilling

[ ] Penetrometer test

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:07:35 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 202-48 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Hwy 69 (New), Sta. 11+975, o/s 36.0m Lt. CL Med. ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE Continuous Flight Solid Stem Augers COMPILED BY N.S.B.
DATUM _Geodetic DATE September 13, 2007 CHECKED BY G.D.
SOIL PROFILE SAMPLES |, | u |RESiyeD B GENETRATION
& 2 pLasTic NATURAL o - REMARKS
E2|0 PLASTIC moisTure MQUID| - T A
= » L8| o 20 40 60 80 100 CONTENT Z 9
9 g w 32|z L L L " w w | 5% | cransize
o |gp| ¥ o 2 5| @ |SHEAR STRENGTH kPa
ELEV. DESCRIPTION Els| & < Z2|E ——0—— DISTRIBUTION
DEPTH <3 z > 3 8| < |0 uNCONFINED + FIELD VANE Y %)
sl = Z |E©°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
203.8| Ground Surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0[ silty_clay with peat layers %
organics 1 |ss 6
208-% Firm Grey Moist
: Clay, trace sand 203
Stiff Brown Moist 2 | SS 10 138 F—e—+—— 0 2 32 66
3 |SS 8 202
201.3
2.5| clayey silt, trace sand
Stiff Brown Moist 201
to wet
4 |ss 4 | 0 3 64 33
2*
layers of silt FV 200 .'.6
Grey
!*
5 |SS 4 199
FV +11
198.0 198
5.8| End of borehole

Refusal on probable bedrock

* 2007 09 13

Y Water level observed
= during drilling
Y \Water level measured

after drilling

[ ] Penetrometer test

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:13:16 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 202-49 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Hwy 69 (New), Sta. 11+975 CL ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Manual Probing COMPILED BY N.S.B.
DATUM _Geodetic DATE July 25, 2007 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | w |RESSTANCEPLOT ATURAL REMARKS
w g, < PLASTIC \Gisture LIQUID| =
2z 9 LIMIT vt E G &
= ) 5|2 20 40 60 80 100 CONTENT z =2
9 g w 132z L L L " w w | 5% | cransize
ELEV a|8|w| 2 |25|8& [SHEARSTRENGTHkPa
— DESCRIPTION Els| & < Z2|E ——o0— DISTRIBUTION
DEPTH <|3 z > 3 6| < | O UNCONFINED + FIELD VANE Y %)
sl = Z |E°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
208 Ground Surface * | Y 20 40 60 80 100 20 40 60 kN/m* [GR SA SI CL

&

9
0.0] Topsoil
Zog-; End of borehole

Refusal on probable bedrock

* Borehole dry

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:13:17 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



Ministry of
Transportation

Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 202-51 1 1 METRIC
W.P. 5278-05-01 LOCATION Hwy 69 (New), Sta. 12+000, o/s 18.8m Lt. CL Med. ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.S.B.
DATUM _Geodetic DATE September 13, 2007 CHECKED BY G.D.
SOIL PROFILE SAMPLES |, | u |RESieD B oENETRATION
@ 2 pLasTic NATURAL 100 = REMARKS
E2|0 MOISTURE - T
5 0w |<5]|5 20 40 60 80 100 ["MT content LMTI 3 © &
9k v |2Elz . . . . ! W w w | 54 | cransize
| p| ¥ o 2 5| 9 |SHEAR STRENGTH kPa
ELEV DESCRIPTION £l 2] g e zZ29| g ——o———i DISTRIBUTION
DEPTH 2|3 z > 3 8| < |© UNCONFINED + FIELD VANE v %)
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
205.0| Ground Surface u 20 40 60 80 100 40 60 kN/m® [GR SA SI CL
0.0 i ~
2047 Topsoil I~Z 1l ss 17
0.3| clay, trace sand
Stiff to__ Brown Moist
very stiff
2[ss| 36 204 Foe—— 0 1 30 69
203.6
1.4| silty clay, trace sand
Stiff Brown Moist 3 |SS 13 [ ] 0 2 48 50
203
N — LA 7
thin layers of sand and
silty sand v
Wet 202
- 0 hnalss 8
thin layers of sand 1
201.2
3.8] End of borehole

Refusal on probable bedrock

* 2007 09 13

Y  \Water level observed
= during drilling
¥y Water level measured

after drilling

[ ] Penetrometer test

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:13:17 AM

+7 ,XS: Numbers refer to

Sensitivity

5 (%) STRAIN AT FAILURE
10



@ on Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF PENETRATION TEST No 202-53 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Hwy 69 (New), Sta. 12+025, o/s 36.6m Lt. CL Med. ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _Dynamic Cone Penetration Test COMPILED BY N.S.B.
DATUM Geodetic DATE September 12, 2007 CHECKED BY G.D.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w | RESISTANGE PLOT
NATURAL REMARKS
ol g e PLASTIC i disTuRe  LIQUD| £ A
= n <35 » 20 40 60 80 100 CONTENT Z 9
9 g w (32| z L L L " w w | D% | GRANSIZE
a|lgp|¥ o 25 O [SHEAR STRENGTH kPa 2
ELEV. DESCRIPTION ElsS| s < ZZ| E —o—— DISTRIBUTION
DEPTH g3 T > 38| < |© UNCONFINED + FIELD VANE v )
5 z z x ©| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
203.6| Ground Surface u 20 40 60 80 100 20 40 60 kN/m* [GR SA SI CL
0.0
Probable fill S;ij
06 203
Probable clayey silt
Firm to
very stiff
202
201
200
199
198.3
5-3] End of dynamic cone 120/15cm

penetration test

Refusal on probable
bedrock

MOT_DCPT R2004 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:23:22 AM
+7 ><5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 202-54 1 of 1 METRIC
W.P. 5278-05-01 LOCATION Hwy 69 (New), Sta. 12+025 CL ORIGINATED BY _F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Manual Probing COMPILED BY N.S.B.
DATUM _Geodetic DATE July 25, 2007 CHECKED BY G.D.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | w |RESSTANCEPLOT ATURAL REMARKS
w g, < PLASTIC \SieTire  LIQUID =
= <z|3 20 40 60 8 100  [MT il £ 5 &
%] o|w CONTENT z =
9 g w 132z L L L " w w | 5% | cransize
.|| @ o 2 5| @ [SHEAR STRENGTH kPa
ELEV DESCRIPTION R 2 zo| g —_——— DISTRIBUTION
DEPTH 2| 3| F > 3 6| < | O UNCONFINED  + FIELD VANE Y %)
sl = Z |E°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
206.5| Ground Surface x| 20 40 60 80 100 20 40 60 kN/m° |GR SA SI CL

&

5
0.0] Topsoil
208-3 End of borehole

Refusal on probable bedrock

* Borehole dry

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:13:18 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



Ministry of
Transportation

Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No H607-1 1 of METRIC
Highway 607 Underpass
W.P. 5278-05-01 LOCATION Co-ords. 5 099 389 N; 335 888 E ORIGINATED BY _ M.R.
DIST 54 HWY 69 BOREHOLE TYPE _C.F.H.S.A. & NQ Rock Coring COMPILED BY M.R.
DATUM _Geodetic DATE May 26, 2004 CHECKED BY D.W.K.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
[P = PLASTIC yyietipe  LIQUID =
Ez|9 LIMI T E &
= » L8| o 20 40 60 80 100 CONTENT Z 9
215 5 ZE|z . L v L L We w | 54 | cransize
ELEV &lald 2 2 5| 2 [SHEAR STRENGTH kPa —o——— DISTRIBUTION
DEPTH DESCRIPTION g % z > 8 % < | O UNCONFINED + FIELD VANE Y %)
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
203.1| Ground Surface * | Y 20 40 60 80 100 20 60 kN/m® [GR SA SI CL
209:8| Topsoil o o 203
= 1 (SS| WH o
0.3[ silty clay, trace sand
blueish grey fissures
Soft_ Brown WTPL
to firm 202
2 |SS 7 o
201
Numerous layers of grey silt T
200
3 |SS 4 o
199.1
4.0| silt, trace clay 199
Compact Grey Wet
198.1 4 | SS 11 o
5.0| sand, fine to coarse_ o 198
with gravel, trace silt .9
Compact Gre Wet o o
197.3 P Y
5.8| Boulders in silty sand R8%
matrix . 0 197
Compact Grey Wet E; .
a3
44 5 ﬁg RCH 196
Gy
.-/j
f:/‘ y 195
194.6 10
8.5 Bedrock
Granitic Gneiss
RC REC 194
High strength 6 [ Ng | 100% RQD 100%
Good to excellent quality
193
RC REC
7 ING | 100% RQD  77%
192
191.4
11.7| End of borehole
* Borehole charged with
drilling water
WH** Refers to penetration
under weight of rods
and hammer
RC*** Rock core attempted
after refusal on
suspect bedrock

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:13:19 AM

+7 i ><5 . Numbers refer to

20
Sensitivity 15 <:> 5

10

(%) STRAIN AT FAILURE



Ministry of
Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

RECORD OF BOREHOLE No H607-2 1 of

Highway 607 Underpass

METRIC

* Borehol
drilling water

e charged with

W.P. 5278-05-01 LOCATION Co-ords. 5 099 417 N; 335 920 E ORIGINATED BY M.R.
DIST 54 HWY 69 BOREHOLE TYPE _C.F.H.S.A. & NQ Rock Coring COMPILED BY M.R.
DATUM _Geodetic DATE May 25, 2004 CHECKED BY D.W.K.
SOIL PROFILE SAMPLES |, | u |RESieD B oENETRATION ATURAL REMARKS
w < PLASTIC LIQUID =
=210 LMt MOISTURE 1 =L 2
5 o <5|o 20 40 60 80 100 CONTENT z Q9
2lElu] ¥ |2E|3 e — W w w | 54 | cransize
ELEV DESCRIPTION Sl8|g| 2 |25|2 [SHEARSTRENGTHKPa o DISTRIBUTION
DEPTH 2|3 T > 3 8| < |© UNCONFINED + FIELD VANE Y )
sl = Z |E°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
208:8 Ground Surface * w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
Jopsoil
206.8 o
0.1| silty sand 1ss 1 °
206.2| Ve Rust Wet
0.7 Iogge bro%n | 206
Sand and silt, 2SS 35 o
202-; trace clay
ense Brown Dry
Bedrock
Jiti H RC REC 205
Granitic Gneiss 3 NG | 100% RQD 63%
High strength
Excellent quality
204
RC REC
4 | NG| 100% RQD 98%
203
202.6
4.3] End of borehole

ON_MOT VER 3A 06TF032G.GPJ ON_MOT.GDT 8/20/2009 9:13:20 AM

+7 ,XS: Numbers refer to

Sensitivity

10

5 (%) STRAIN AT FAILURE



G HIGHWAY 69 SBL ¢ MEDIAN
(NEW) | lHwy 69
Elev. AP1 ., AP2 s2 (NEW)E‘eV‘
(m) (m)
" PROPOSED "' " ",'k "
212 GRADE \ 212
208 — eS| X 208
V Stiff to Stiff - 5 S 100%
204 ey >t o=t [ N TOP:SIL—l Unweotheredl‘gg,"‘ GRANITIC 04
CLAYEY SILT—~ = GNEISS/MIGMATITE
TRACE SAND X BEDROCK
H00_Firm to_Stiff il 200
COBBLES jrai %m " COBBLES
PROBABLE BEDROCK
196 BEDROCK 196
SECTION A—A
G HIGHWAY 69 SBL ¢ MEDIAN
NEW. i HWYi 69
Elev (NEW) (NEW) I
: S4 S3 AP3 V.
(m PROPOSED - L 4 -+ 3 4 (m)
912 GRADE ‘ DRY 510
208 208
S CLar TOPSOIL BEDROCK
204 — OQUTCROP 204
B Unweathered 00
Very stiff_to St _|_GRANITIC GNEISS
BEDROCK
198 TRACE GRAVEL 196
G HIGHWAY ?‘9 SBL MEDIAN
(NEW) | THWY 69
Elev. AP4 S6 AP5, , S5 (NEW)..,
™ ¢ 1 e ™
212 DRY DRY| | * 212
SILTY CLAY |' ICE AND SNOW
TRACE SAND| TOPSOIL
208 ery SHFE[|N] [T 208
CLAYEY SILT TOPSOIL [to Stiff CLAYEY SILT
504 _TRACE_SAND o TRACE SAND 50,
St 0%
PROBA
200 SILTY CLAY ) R BEDROCK 200
TRACE SAND RKKLRR Unweathered GRANITIC GNE'SS/
Very Stiff PROBABLE GRANITIC MIGMATITE
196 to” Stiff BEDROCK BIOTITE GNéSS BEDROCK 196
BEDROCK
SECTION C-C
G HIGHWAY 69 SBL G MEDIAN
Flev. (NEW) | HwY[69 e,
(m) ‘87 _I_S ¢AP6 (NEW) (m)
212 DRY 212
SILTY CLAY
o TRACE S@?‘P_\ TOPSOIL e
e |
o fo SHiff TOPSOIL — — s
e ) AT F
_TRACE SAND_ _ \} ! !ﬁ PRdB).\B%éE SILTY CLAY
200 Stiff_to Very Stiffy haai B3 BEDROCK  TRACE SAND 500
= O Unweathered Stiff
105 GRANITIC/BIOTITE 105
GNEISS BEDROCK GNEISS BEDROCK
SECTION D-D
NOTES: 5 0 5 10m
e e —

1. DRAWING 607—S SHOULD BE READ IN CONJUNCTION WITH THE TEXT AND RECORD OF BOREHOLE LOGS.

2. THIS DRAWING IS FOR SUBSURFACE INFORMATION ONLY. SURFACE DETAILS AND FEATURES ARE FOR
CONCEPTUAL ILLUSTRATION.

3. BOREHOLES H607—1 AND H607-2 WERE DRILLED FOR THE PRELIMINARY INVESTIGATION IN 2004

(GEOCRES No. 41|—178) AND 202-48, 202—-49, 202-51, 202-53 AND 202-54 WERE DRILLED FOR

SWAMP 202 (PML REFERENCE O6TFO33B).

4, COORDINATES OF BOREHOLES WERE PROVIDED BY MRC IN REFERENCED GA DRAWING.

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

C HIGHWAY 607 (NEW)

(Legend Continues)

o &
66 qﬁ D @V
%& %g) ‘fs@ @00)
Y % S EONS
PUE A CoNSTRUCTIN
|7
'
202-48 / HWYj 607 @0
'¢' Sl
0
M T .
204
N —
s TO PARRY/SOUND AP1
<5 &
AP2 9+975 \{}5
&
205 : S8 °
S1 we 2] # From Sudbury
- STA 1Tk892.360 || 11T T “Tw =
P EL| 211.025 | E | |T/P EL. 211142
! P5( I )
T T ; IAP6 Z 04
K - L ¢ HIGHWAY 69 SBL (NEW)
~—] — S5
— ! — i
LANE | LANE [SHLD _
— | 5 Y
B — — f D| T
S —] | — 3
203 _z —] — C z \
_ _¢_ _ _ = 3 __{o+00 I _ T 205
202-49 — 7 202-54 ™~
20— —|" |H607-2 \ L
209 )
66\% \Qt) » &"if
93 o3 SQO
© S §@ %]
N PLAN
¢ MEDIAN HIGHWAY 69 (NEW) SorLE
5 0 5 10m
e e e—
HIGHWAY 607
B L (NEW) CLAYEY SILT
_‘_51 _¢_S3 _‘_202 51 | _¢_SS TRACE SAND ’_58
SILTY CLAY Very Stiff to Firm
TRACE SAND o/s ~ PROPOSED
Flev. o/s 2.5m Very Stiff 3/55 R S / GRADE 3/55 Elev.
WEST s.|aBuT.| [2.5m r N. ABUT.  / .5m
(m) €S | hRes WEST Stiff to / STRUCTURE WEST B & / ORIGINAL west (™)
212 Very Stiff / ,/ 212
r |
Jos fj;C)UTHr ik §§ ; ; NORTH 208
TOPSOIL AN TOPSOIL  SILTY CLAY inz4
-.’-‘,T-I————;L—W— i o i,.{.‘lﬁ.a,l; _____ TRACE SAND o TOPSOIL ] .
204 13 Z 4% Stiff 1 —_— % ' 204
KKIKKLKL A1 i T 9 A
PROBABLE SO _ COBBLES AND BOULDERS :
200 Unweathered | %, PROBABLEC g1 Ty GLAY Unweathered  froox 3 S =
cLay — GRANITIC =" BEDROCK  Yoice SAND GRANITIC GNEISS L% 7 BEDROCK
196 TRACE SAND GNEISS BEDROC] 2 Stiff BEDROCK — 196
. - n ~
SHft o Very CSIEII;EY SILT AND SAND S RQD VALUES™  CLAYEY SILT AND SAND-
TRACE GRAVEL PROFILE ¢ HWY 69 SBL (NEW) ™P) TRACSEC_;RAVEL
Very Stiff SCALE :
5 o] 5 10m
e e —
(Legend Continued) (Legend Continued)
BH No | ELEVATION Blcwggg we | °7° CL VED BH No | ELEVATION NORT?I?JG%RDINAELESS'I'INGS
202-48 203.8 114975 36.0m Lt. AP4 203.9 5 099 40B.8| 335 886.9
202-49 208.9 114975 cL APS 204.6 5 099 419.2| 335 899.0
202-51 205.0 124000 18.8m Lt. AP6 204.7 5 099 422.8| 335 898.6
202-53 203.6 124025 36.6m Lt. HB07-1 203.1 5 099 389.0| 335 888.0
202-54 206.5 124025 CL H607-2 206.9 5 099 417.0| 335 920.0

REF No. MRC Drawings: H6454xb02 contours zone 12.dwg;

S6454—-325—-001GA.dwg Modified March 2009

CONT No &
WP No 5278-05-01
HIGHWAY 607 OVERPASS SBL SHEET
HIGHWAY 69
BOREHOLE LOCATIONS AND SOIL STRATA

o

ENGINEE

Peto MacCallum Ltd

CONSULTING

RS

COX LMITOF
_Twp PROJECT [ \
~..

Estaire

DELAMERE
TWP

| Co French
i 1 Rg “Ourse River
: | Village
| #g
i ]
MS@{) f 2
Cx 8
e, > MOWAT
p"gf{ o ¥ Twe
g e
KEY PLAN
SCALE
2 0 2 4 6km
LEGEND

Borehole

Head

Encountered

1 PIEZOMETER

Borehole & Cone

ARTESIAN WATER

Dynamic Cone Penetration Test (Cone)

N Blows/0.3m (Std. Pen Test, 475 J/blow)

Blows/0.3m (60°Cone, 475 J/blow)

W L at time of investigation Mar 2009;
200 Series April and Sept 2007;
H607 Series May 2004

* Water level not established

BH No | ELEVATION NORT(:I?l\E;oSRDINAEATESSTIN s
s1 2052 | 5 099 374.3| 335 928.1
s2 207.0 | 5 099 394.2| 335 923.0
s3 2049 | 5 099 389.5| 335 915.1
s4 2040 | 5 099 384.8| 335 907.3
s5 2049 | 5 099 4205| 335 900.5
S6 2044 | 5 099 415.8| 335 8927
s7 2038 | 5 099 411.1| 335 ssa9
s8 2042 | 5 099 431.0| 335 8797
AP1 204.1 | 5 099 382.6| 335 928.1
AP2 204.1 | 5 099 385.5| 335 912.7
AP3 207.4 | 5 099 396.5| 335 921.0

(Legend Continues)

— NOTE -

only at Borehole locations.
boundaries are assumed from geological evidence.

The boundaries between soil strata have been established

Between Boreholes the

[72]

z

-]

[72]
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Highway 607 Overpass Southbound

Highway 69 Four-Laning, Phase 2

Site No. 44-434/2, W.P. 5278-05-01, Index No.: 1705FIR
PML Ref.: 06TF032G, August 28. 2009

APPENDIX A

Site Photographs



Highway 607 Overpass Southbound

Site No. 44-434/2, W.P. 5278-05-01, Index No.: 1705FIR
PML Ref.: 06 TF032G, August 2009

Highway 69 Four-Laning, Phase 2 L@B

Existing Highway 69 %
=

ot T a G T N ) N
Photograph 1: Looking west from the south abutment, Station 11+994. Existing Highway 69 in the
background of the photograph. Note W.P. #1 stake on the ground at the toe of the slope at the centre
of the photograph.

Photograph 2: Looking eat from the south abutmet, Station 11+994. Outcrob injcﬁe freground and
wooded areas in the background of the photograph.

Appendix A, Page 1 of 2



Highway 607 Overpass Southbound
Highway 69 Four-Laning, Phase 2 /7
Site No. 44-434/2, W.P. 5278-05-01, Index No.: 1705FIR L,yl

PML Ref.: 06 TF032G, August 2009

SR O - Existing Highway 69 [ ¢

1 g
5

=

Photograph 3: Looking west from the north abutment, Station 12+029. Viewing farm houses and
existing Highway 69 in the background of the photograph. Note W.P.# 2 stake on the ground at the
centre of th photograph.

hotogrph 4: Looking east from the north abutment, Station 12+029. Sparse woodland with open
areas is in view at the background of the photograph. Note W.P. #2 stake on the gentle sloping ground
at the centre of the photograph.

Appendix A, Page 2 of 2



Highway 607 Overpass Southbound

Highway 69 Four-Laning, Phase 2

Site No. 44-434/2, W.P. 5278-05-01, Index No.: 1705FIR
PML Ref.: 06TF032G, August 28. 2009

APPENDIX B

Rock Core Photographs



Highway 607 Overpass Southbound
Highway 69 Four-Laning, Phase 2

Site No. 44-434/2, W.P. 5278-05-01, Index No.: 1705FIR (@B

PML Ref.: 06TF032G, August 2009

VLD Gl
H\«/‘/QO?-S’Z SBL S PER
EUNS TSz & e
ARt S P e

Phtograph 1: Cores retrifr Borehole S2. Runs 1 to 3 from depth 0.0 to 3.3 m depth. Last
piece of 10 cm core remained down hole. RQD ranged from 88 (last run) to 100%. Rock quality
is excellent.

¥ - -
R it .,.J».a H%‘.k s

Photograp 2, Cores retrieved from Borehole S3 Runs 6 to 8 from depth 35 to 6 6 m depth
Last piece of 33 cm core could not be recovered. RQD ranged from 45 (last run) to 100%. Rock
quality is excellent.

Photograph 3: Cores rrier Borehole S4. Runs 8 to 10 from 5.0 to 8.1 m depth. RQD
ranged from 54 to 100%. Upper 0.7 m rock, from 5.0 to 5.7 m depth, is fair quality, remainder
excellent quality.
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Photograph 4: Cores retrlevedfrom Borehole ;85 Runs'2 to 4from 1. 1‘to4 2m depth.
ranged from 84 to 100%. Rock quality ranged from good to excellent.
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Highway 607 Overpass Southbound
Highway 69 Four-Laning, Phase 2

Site No. 44-434/2, W.P. 5278-05-01, Index No.: 1705FIR (@B

PML Ref.: 06TF032G, August 2009

Photograph 5: Cores retrieved from Borehole S6. Runs 7 to 9 from dep
cm rock piece remained down hole. RQD ranged from 95 to 100%, excellent quality.
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Photograph 6: Cores retrieved from Borehole S7. Runs 7 to 10 from depth 4.7 to 8.0 m. RQD
ranged from 38 to 100%. Upper 0.4 m rock exhibited poor quality, remainder excellent quality.
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