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1.0 INTRODUCTION

Golder Associates Litd. (Golder) has been retained by McCormick Rankin Corporation (MRC} on
behalf of the Ministry of Transportation, Ontario (MTQO) to provide foundation engineering
services for the detailed design of the Highway 401 widening from four to six lanes, from west of
Sydenham Road to west of Montreal Street in the City of Kingston, Ontario. Foundation
engineering services are required for the following components under W.P. 77-99-01:

s northward widening of the existing Division Street overpass structure;

» investigation of instability and settlement along a section of the Division Street
W-N/S Ramp;

» widening of high fill embankments in the vicinity of Little Cataraqui Creek, between
Sydenham Road and Sir John A. MacDonald Boulevard;

¢ overhead signs; and

» trenchless sewer installation.

This report addresses fourteen new trichord overhead or cantilever signs along Highway 401 and
one new overhead sign associated with the Wolfe Island ferry crossing, located adjacent to the
Kingston Harbour in the City of Kingston.

The terms of reference for the original scope of work are outlined in the MTO’s Request for

Proposal (RFP) dated January 2005, and in Section 6.8 of MRC’s Technical Proposal for this
project.

Golder Associates
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2.0 SITE DESCRIPTION

The proposed overhead signs are located as follows:

g
County Road 38 Highway 401 WBL, Station [8+015
OH-1 Highway 401 WBL., Station 20+677
OH-2 Highway 401 WBL, Station 21+100
OH-3 Highway 401 EBL, Station 21+499
OH-4 Highway 401 EBL, Station 22+059
OH-3 Highway 401 WBL, Station 22+504
OH-6 Highway 401 WBL, Station 22+944
OH-7 Highway 401 EBL, Station 23+150
OH-8 Highway 401 EBL, Station 23+536
OH-9 Highway 401 WBL, Station 234945
OH-10 Highway 401 WBL, Station 24+975
OH-11 Highway 401 EBL, Station 25+125
OH-12 Highway 401 EBL, Station 25+568
OH-13 Sir John A. MacDonald Boulevard, Station 0-+281
Wolfe Island Ferry Wolfe Island Ferry Area, East of Ontario Street

At the proposed sign locations, Highway 401 has typically been constructed on an embankment
that is typically 2 m to 4 m in height relative to the swrrounding natural or rock cut grade, except

at the following locations:

e (H-3, between Sydenham Road and Sir John A. MacDonald Boulevard, is located
within the high fill embankment area near Little Cataraqui Creek; the embankment at
this location is approximately 5 m to 6 m in height.

» OH-9, immediately west of Division Street, is located within the 6 m to 7.5 m high
approach embankment for this overpass structure.

» (OH-13, south of Highway 401 on Sir John A. MacDonald Boulevard, is in an area
with approximately 1.2 m to 1.4 m of fill.

Golder Associates
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3.0 INVESTIGATION PROCEDURES

The field work for this subsurface investigation was carried out in January, February and March 2007.
A total of twenty-eight boreholes (Boreholes 2, 07-2, 07-3, 07-5 to 07-21, 07-23 to 07-28, 07-WIF-1
and 07-WIF-2) were advanced using a CME-75 track-mounted drill rig, supplied and operated by
Marathon Drilling Company Lid. of Ottawa, Ontario. The boreholes were advanced at the locations
shown on Drawings 1to 7. .

The field work was supervised on a full-time basis by members of Golder’s staff, who located the
boreholes in the field, directed the drilling, sampling, and in situ testing operations, and logged the
boreholes. Soil samples were obtained at 0.75 m and 1.5 m intervals of depth, using a 50 mm outside
diameter split-spoon sampler driven by an automatic hammer in accordance with the Standard
Penetration Test (SPT) procedure. In situ vane testing, using an MTO “N”-size vane, was carried out
to measure the undrained shear strength where firm to stiff silty clay to clay was encountered. Where
bedrock was encountered in Boreholes 2, 07-5, 07-6, 07-15 to 07-20, 07-23 to 07-28, 07-WIF-1 and
07-WIF-2, bedrock coring was completed using NQ-size coring equipment. Following completion of
drilling, the boreholes were backfilled with bentonite, in accordance with the requirements of Ontario
Regulation 903.

The soil and bedrock samples were identified in the field, placed in labelled containers and transported
to Golder’s laboratories in Mississauga and Ottawa for further examination and laboratory testing,
Index and classification tests consisting of water content determinations, Atterberg limits testing and
grain size distribution analyses were carried out on selected soil samples, and point load index festing
was carried out on selected samples of bedrock core.

The borehole locations and ground surface elevations were determined by Golder personnel
relative to survey staking provided by J.D. Barnes Surveying Ltd.; the ground surface elevations
were also checked using the digital terrain model for the project. The borehole locations,
including MTM NAD83 northing and easting coordinates and ground surface elevations
referenced to geodetic datum, are summarized in the following table and are shown on the
borehole records and on Drawings 1 to 7.

ing{m tirler

4.905,053.9 2992297 110.6
07-2 4,904,092.3 301,679.7 100.9
07-3 4,904,076.9 301,678.2 101.2
07-5 4.904,013.2 302,097.6 95.6
07-6 4,904,003.4 302,095.1 95.4
07-7 4,903,856.8 302,463.6 85.5
07-8 4,903,864.5 302,465.0 85.7
07-9 4,903,644.7 302,984.8 86.3
07-10 4.903,606.6 302,993.3 87.0
07-11 4,903,329.6 303,242.1 80.8
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N 14 Fasting (m)
07-12 4,903,322.0 303,270.6
07-13 4,903,526,0 303,416.1
07-14 4,903,513.0 303,410.4
07-15 4,903,381.4 303,828.6
07-16 4,903,368 .4 303,825.7
07-17 4,903,308.3 304,024.7
07-18 4,903,318.5 304,025.6
07-19 4,903,268.0 304,401.8
07-20 4,903,282.6 304,410.2
07-21 4,903,260.3 304,822.3
07-23 4,903,478.5 305,775.2
07-24 4,903471.6 305,780.3
07-25 4,903,545.5 3059113
07-26 4,903,552.2 305,906.6
07-27 4,903,802.8 306,270.6
07-28 4.903,812.5 306,263.8

07-WIF-1 4,899, 164.0 306,5144
07-WIE-2 4,899,161.4 306,510.5

Golder Associates
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4.0 SITE GEOLOGY AND STRATIGRAPHY
4.1 Regional Geological Conditions

The site is located in the southern portion of the physiographic region of Southern Ontario known
as the Napanee Plain, as delineated in The Physiography of Southern Ontario’. The Napanee
Plain is flat to undulating, and is characterized by relatively shallow soil deposits overlying
bedrock. Geologic mapping” indicates that the bedrock within the Napanee Plain consists of grey
limestone/dolostone of the Gull River Formation (of the Trenton-Black River Group), which
contains some shale partings and seams. -

‘The overburden soils within the Napanee Plain generally consist of glacial till, although alluvium
is present in river and stream valleys and, in the southern portion of the Plain, low-lying areas are
typically covered with deposits of stratified clay. Well records indicate that the average depth to
bedrock within the Napanee Plain is approximately 2 m. However, in many areas, bedrock
outcrops exist at ground surface, while deeper soil deposits (on the order of 10 m} are present in
the northern and southern portion of the Plain, and within and adjacent to river valleys throughout
the Plain.

4.2 Site Stratigraphy

Twenty-eight boreholes were advanced as part of the geotechnical investigation for the overhead
sign locations. The borehole locations are shown on Drawings 1 to 7.

The detailed subsurface soil and groundwater conditions encountered in the boreholes and the results
of in situ and laboratory testing are given on the borehole records and Figures 1 to 9 following the text
of this report. The stratigraphic boundaries shown on the borchole records are inferred from
non-continuous sampling and, therefore, represent fransitions between soil types rather than exact
planes of geological change. The subsoil conditions will vary between and beyond the borehole

locations.

In summary, the subsoils at the site consist of variable fill materials (including rock fill) overlying
deposits of clayey silt to clay and glacial till, in furn underlain by limestone bedrock. A more
detailed description of the subsurface conditions encountered in the boreholes is provided in the

following sections.

! Chapman, L.J. and D.F. Putnam. The Physiography of Southern Ontario. Ontario Geological Survey
Special Volume 2, Third Edition, 1984. Accompanied by Map P.27135, Scale 1:600,600.
2 Map 2544, Ministry of Northern Development and Mines, 1991.

Golder Associates
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4.2.1 Fill

Fill was encountered in all of the boreholes, immediately below the existing ground surface or a
layer of asphalt. The variation in thickness and the surface and base elevations of the fill are
summarized in the following table:

County Road 38 1094 12
ot |2 s 26
ort2 ore ox 33
ons |0 R 2
OH-4 5)77:_190 222 ?1’;
ons o s 21
ors T 73 %
ot17 T 501 %
ons |0 e i
OH-9 07-21 80.4 75
own | 22 s x
OF-11 Tt 053 X
OiF-12 Tros s ¥;
onny |l s 2

Wolfe Island 07-WIF-1 N/A 3.0
Ferry 07-WIF-2 N/A 2.1

Typically, the upper portion of the fill is comprised of sandy gravel, to sand and gravel, to
gravelly sand, to sand containing some gravel; cobbles were observed within this fill in some of
the boreholes, as noted on the borehole records. The results of grain size distribution tests
conducted on seven samples of sand and gravel to sand fill are shown on Figure 1. The measured
SPT “N” values within the sandy gravel to sand fill ranged from 2 to 112 blows per 0.3 m of
penetration, indicative of a variable, very loose to very dense relative density.

Layers of finer cohesionless fills (silty sand, sand and silt or sandy silt), approximately 0.8 m to
22 m in thickness, were encountered below the sandy gravel to sand fill in Boreholes 07-13,
07-14, 07-16, 07-17 and 07-25. The results of grain size distribution tests conducted on two
samples of silty sand fill that contained zones of clayey silt are shown on Figure 2. The measured

Golder Associates
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SPT “N” values within the silty sand to sandy silt fill ranged from 4 to 28 blows per 0.3 m of
penetration, indicative of a very loose to compact relative density.

Clayey silt to silty clay fill was encountered below the sandy gravel to sand fill in Boreholes 07-2,
07-3, 07-5, 07-7, 079, 07-11, 07-14, 07-15, 07-17, 07-19, 07-21, 07-23 and 07-26. The clayey
silt to silty clay fill typically contains trace to some sand and trace gravel; the results of grain size
distribution tests on three selected samples of the cohesive fill are shown on Figure 3. Atterberg
limits testing was conducted on four samples of the cohesive fill, and measured plastic limits of
17 to 24 per cent, liquid limits of 35 to 48 per cent, and plasticity indices of 17 to 26 per cent;
these results, which are plotted on a plasticity chart on Figure 4, indicate that the tested cohesive

fill consists of silty clay of intermediate plasticity. The measured SPT “N” values within the
cohesive fill ranged from 3 to 19 blows per 0.3 m of penetration (but typically 5 to 10 blows per
0.3 m of penetration), indicative of a soft to very stiff (but typically firm to stiff) consistency.

4.2.2 Rock Fill

Rock fill was encountered below the asphalt and sand and gravel fill in Boreholes 07-6, 07-8, 07-
20, 07-21 and 07-28. The rock fill encountered in the boreholes consists of 0.7 m to 4.0 m of
sandy gravel to gravel, some sand, containing cobbles and boulders. The results of grain size
distribution tests on the recovered rtock fill samples (excluding cobble- and boulder-sized
materials) from two of the boreholes are shown on Figure 5.

The measured SPT “N” value within the rock fill ranged from 5 to 113 blows per 0.3 m of
penetration, indicative of a loose to very dense relative density.

4.2.3 Clayey Silt to Clay

A deposit of silty clay to clay was encountered below the fill in Boreholes 07-2, 07-3, 07-7 to
07-14 and 07-21. Some of these boreholes were terminated within the silty clay to clay; however,
where fully penetrated, the deposit varies from 0.7 m to 4.3 m in thickness.

The silty clay to clay deposit contains trace sand and gravel; silt seams and interlayers were noted
within the deposit in samples recovered from Boreholes 07-10 and 07-13. The results of grain
size distribution tests completed on four selected samples of the silty clay to clay are shown on
Figure 6. Atterberg limits testing was completed on eleven samples of this cohesive deposit and
measured plastic limits of 20 to 31 per cent, liquid limits of 43 to 76 per cent, and plasticity
indices of 23 to 51 per cent; these results, which are plotted on a plasticity chart on Figure 7,
confirm that the deposit varies from silty clay of intermediate plasticity to high plasticity clay.

Golder Asscciates
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The measured SPT “N” values within this deposit ranged from 3 to 25 blows per 0.3 m of
penetration. In situ vane testing in the “softer” portions of the deposit (SPT “N” values of 3 and 4
blows per 0.3 m of penetration) measured undrained shear strengths of approximately 48 kPa to
85 kPa. These test results indicate that the silty clay to clay deposit has a firm to very stiff (but
typically stiff to very stiff) consistency. The deposit is sensitive, based on measured sensitivities
of 4.6 to 10.0.

4.2.4 Clayey Silt Till to Silty Sand Till

A glacial till deposit was encountered below the fill and/or silty clay to clay in Boreholes 07-2,
07-3, 07-11, 07-12, 07-15, 07-16 and 07-WIF-2. The surface of the till deposit was encountered
at a depth of between 4.4 m and 5.5 m at the locations of Overhead Signs OH-1 and OH-13
(Boreholes 07-2, 07-3, 07-11 and 07-12); the boreholes at these locations were terminated within
the till deposit. The surface of the till deposit was encountered at a depth of 2.1 m and 3.7 m in
Boreholes 07-15 and 07-16 at the location of Overhead Sign OH-6, and at a depth of 2.1 m in
Borehole 07-WIF-2 at the Wolfe Island ferry crossing site; the till is between (.5 m and 1.5 m in
thickness in these boreholes, and is underlain by bedrock.

The till deposit varies in composition from clayey silt with sand to trace sand and trace to some
gravel, to silty sand or sandy silt containing trace to some gravel and trace clay. The results of
grain size distribution tests completed on two selected samples of the till are shown on Figure 8.
Atterberg limits testing was conducted on one selected sample of the cohesive till, and measured
a plasticity index of 11 per cent, a liquid limit of 16 per cent, and a plasticity index of 5 per cent;
this result, which is plotted on a plasticity chart on Figure 9, confirms that the cohesive portion of
the till consists of low plasticity clayey silt.

The measured SPT “N” values within the clayey silt till ranged from 2 to greater than 30 blows
per 0.3 m of penetration, indicative of a soft to hard consistency. The measured SPT “N” values
within the silty sand to sandy silt till ranged from 1 to 15 blows per 0.3 m of penetration,
indicative of a very loose to compact relative density.

4.2.5 Limestone Bedrock

Limestone bedrock underlies the fill and native soils at the sites for the cantilever sign at
County Road 38, Overhead Signs OH-1, OH-2, OH-6 to OH-8, OH-10 to OH-12, and the
Wolfe Island ferry crossing. The following table summarizes the depth to the bedrock surface
and its elevation, as encountered in the boreholes; the bedrock was confirmed by coring for a
length of 2.3 m to 3.3 m in all of these boreholes, except Boreholes 07-2 and 07-3 where the
bedrock surface was inferred at the base of the borehole from refusal to anger and/or split-spoon

sampler advance.

Golder Associates
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County Road 38 23 12 1094
o : 2
o | E 3
v [k : o
0B AL 7 S0t
o o ;‘:f, o
v o s
ORIl 20 1053
T "

Wolfe Island 07-WIEF-1 3.0 N/A
Ferry 07-WIF2 36 N/A

A description of some of the terms used in the description of the bedrock samples from this site is
provided on the Lithological and Geotechnical Rock Description Terminology sheet which
precedes the Record of Borehole sheets included with this report.

The limestone bedrock at the site is a member of the Gull River Formation; it is slightly
weathered to fresh, thinly-bedded, grey, and medium strong to very strong. The Rock Quality
Designation (RQD) values measured on selected core samples generally ranged from about 25 to
85 per cent, indicating that the bedrock is generally of poor to good quality, however, some
fracturing/broken core was observed within the upper 1.2 m of the bedrock core recovered from
Borehole 2 (at the County Road 38 cantilever sign location) and in the upper 0.4 m of the bedrock
from Borehole 07-19 (at OH-8), with measured RQDs of 0 per cent over these intervals. The
discontinuities observed in the rock core are typically horizontal, associated with bedding planes
in this thinly-bedded rock.

Point load strength tests were performed on selected samples of the bedrock core. The point load
test results and the approximate unconfined compressive strength as obtained from correlation
with the diametral and axial point load strength tests are summarized in Table 1 following the fext
of this report. The point load index test results and correlated unconfined compressive strengths
confirm that the limestone is classified as a medium strong to very strong rock.

Golder Associates
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4.3 Groundwater Conditions

The majority of the boreholes were observed to be dry during and immediately following
completion of overburden drilling and prior to rock coring. In addition, the granular fill, which
ranges from in thickness from 1.5m to 5.9 m, was dry to moist at the time of the borehole
investigation. However, wet cohesionless (silty sand till) soil layers were observed at depth
(3.7 m and 5.2 m) in some of the boreholes, as noted on the borehole records.

The water levels measured in piezometers installed by Golder for other elements of this project
indicate that the stabilized groundwater level within the project limits is typically between 0 m
and 2 m below the natural ground surface and the roadway fill. The groundwater level is
expected to fluctuate seasonally, and is expected to rise during wet periods of the year.
Cohesionless interlayers within the silty clay to clay deposit, as well as silty sand till layers,
should be expected to be water-bearing; in addition, “perched” groundwater should be expected
near the base of cohesionless fills, on top of the underlying, less permeable silty clay to clay
deposit.

Golder Associates
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5.0 CLOSURE

This Foundation Investigation Report was prepared by Ms. Karyn Gallant and reviewed by Ms.
Lisa Coyne, P.Eng., an Associate and geotechnical engineer with Golder. Mr. Fin Heffernan,
P.Eng., a Designated MTO Contact for Golder, conducted an independent review of the report.

Lisa C. Coyne, P.Eng.™
Associate

Fintan J. Heffernan, P.Eng.
Designated MTO Contact

KG/LCC/FIH Ice
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6.0 ENGINEERING RECOMMENDATIONS
6.1 General

This section of the report provides geotechnical parameters and recommendations for the design
and construction of foundations for the proposed overhead and cantilever signs. The
recommendations are based on nterpretation of the factual data obtained from the boreholes
advanced during the subsurface investigation for these overhead signs. The interpretation and
recommendations provided are intended to provide the designers with sufficient information to
design the proposed sign foundations. Where comments are made on construction they are
provided in order to highlight those aspects which could affect the planning of the project, and for
which special provisions or operational constraints may be required during construction. Those
requiring information on aspects of construction should make their own interpretation of the
factual information provided as it may affect equipment selection, proposed construction
methods, scheduling and the like.

6.2 Overhead Sign Foundations

Table 2, following the text of this report, summarizes the feasible foundation options for each
sign support location, based on the soil conditions and the depth to bedrock as encountered in the
borehole drilled at each proposed sign support location.

Based on the subsurface information as presented on the borehole records and summarized in
Table 3 following the text of this report, the “standard” caisson design (i.e. caisson length equal
to frost depth plus 5 m) is expected to apply for the foundation supports for Overhead Signs OH-1
(South Support only), OH-3, OH-4, OH-5, OH-9 and OH-13. Discussion regarding the
“standard” caisson design is provided in Section 6.2.1. The standard design can be checked and
optimized by a structural designer, if desired, using the recommendations provided in Section
6.2.1 and the geotechnical parameters provided in Table 3 following the text of this report. It is
noted that the borehole depth at some of these sign support locations was only 6 m, in accordance
with the RFP terms of reference, and there is potential for bedrock to be encountered at these
locations below 6 m but above 6.5 m (i.e., within the standard caisson length). As discussed
further in Section 6.2.1, a site-specific design check could be carried out for these sign support
locations during design or construction (i.e., if bedrock is encountered), to determine if an overall
caisson length of 6 m is sufficient or if socketting of the caisson into rock will be required.

At all other locations, the depth to the bedrock surface is less than 5 m below the design frost
depth, and either caissons socketted into bedrock or foundations (caissons or footings) dowelled
to bedrock will be required. Recommendations for caissons socketted into bedrock are provided
in Section 6.2.2, and recommendations for foundations dowelled to bedrock are provided in
Section 6.2.3.
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6.2.1 Caisson Foundations in Soil

Caisson foundations for overhead sign supports should be designed in accordance with the
requirements in MTO’s Sign Support Manual. The Sign Support Manual includes a standard
caisson foundation design (Section 4 and Standard Drawings SS118-3, SS8118-4 and SS118-5), in
which a 1.2 m diameter caisson is extended 5 m below the design frost depth (i.e. a total length of
6.5 m below grade for this project), except where bedrock is encountered within this depth. The
standard design is based on the following minimum soil conditions:

s Case 1 (Cohesionless Soils): Sand with a friction angle of 28 degrees surrounding
the upper two-thirds of the portion of the caisson foundation below the frost depth,
and sand with a friction angle of 30 degrees surrounding the lower third of the
portion of the caisson below the design frost depth. '

e Case 2 (Cohesive Soils): Soft clay with an undrained shear strength of 25 kPa
surrcunding the upper two-thirds of the portion of the caisson foundation below the
frost depth, and “soft” clay with an undrained shear strength of 50 kPa surrounding
the lower third of the portion of the caisson below the design frost depth.

The standard foundation design provided in MTO’s Sign Support Manual does not apply to sites
where extensive poor fill materials or materials softer than those of Case 2 are present; for such
subsurface conditions, a site-specific design is required.

As noted above, the subsurface soils at the locations for Overhead Signs OH-1, OH-3, OH-4,
OH-5, OH-9 and OH-13 have friction angles and/or undrained shear strengths that exceed the
input parameters used in the modeling of the standard caisson foundations. Therefore, the
standard caisson foundation design (i.e., a 6.5 m long caisson) is suitable for the supports at these
sign locations. However, as discussed above, there is potential for bedrock to be encountered
near the base of the foundations (below a depth of about 6 m but above 6.5 m) for three of the
sign supports near Sir John A. MacDonald Boulevard, as follows:

OH-4, South Support

OH-4, North Support 07-10
OH-5, North Support 07-13
OH-5, South Support 07-14
OH-13, West Support - 07-11
(OH-13, East Support 07-12

NOTE: Although Borehole 07-8 at OH-3, North Support is only 5.9 m deep, it
is not ineluded here based on subsurface information from the surrounding high
fill investigation, which shows that the bedrock is much deeper in this area.

A site-specific design check can be carried out for the above-noted sign support locations during
design or construction (i.e., should bedrock be encountered during construction), to determine if
an overall caisson length of 6 m is sufficient or if socketting into the bedrock (if present above a
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depth of 6.5 m) will be required. The standard design can be checked and optimized by the
structural designer using the recommendations provided below and the geotechnical parameters
provided in Table 3 following the text of this report.

A site-specific caisson design may be determined using the following equations to calculate the
unfactored passive lateral carth pressure, P, (kPa), distributed along the depth of the caisson
foundation; this earth pressure distribution is triangular with depth:

P, = K,vdy above the groundwater table, and
P, = K,ydy + Kyy'(d—dy)  below the groundwater table,

where K, is the passive earth pressure coefficient, as given in Table 3;

vy  is the bulk unit weight (kN/m?), as given in Table 3;

v’ is the effective unit weight below the groundwater level (kKN/m’);
d is the depth below the ground surface (m); and

d,, is the depth to the groundwater level (m), as given in Table 3.

The unfactored lateral resistance should be calculated assuming an equivalent pile width equal to
three times the caisson diameter. A resistance factor of 0.5 should be applied to the unfactored
lateral resistance to obtain the factored lateral geotechnical resistance at Ultimate Limit States
(ULS).

The undrained capacity of the caisson should also be checked to establish whether the drained or
the undrained case will govern. For the undrained case, the lateral resistance for the length of the
caisson within the cohesive soil should be calculated assuming an unfactored passive lateral
pressure distribution varying from 2 s, (undrained shear strength) at ground surface to 9 s, at and
below a depth equivalent to three pile diameters, acting over the actual width of the caisson. A
resistance factor of 0.5 should be applied to this calculated lateral resistance in order to obtained
the factored lateral geotechnical resistance at ULS.

For both the drained and undrained cases, the passive resistance in front of the caisson within the
upper 1.5 m below ground surface should be neglected in the design of the foundations to account
for frost action.

6.2.2 Caisson Foundations Socketted into Rock

In accordance with Standard Drawing SS118-3 of MTO’s Sign Support Manual, where bedrock is
encountered at a depth, z (in metres), of less than 5 m below the bottom of the frost layer, the

required depth (in metres) of the caisson foundation below the frost layer may be taken as:

z+{(5—2z}/2]
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Based on the above, the caissons at the overhead sign support locations will be socketted between
0.5 m and 2.5 m into the limestone bedrock, as summarized in the table below. It is noted that
these estimated caisson lengths and bedrock socket lengths assume that the ground surface
elevation at the borehole location is identical to that at the proposed sign support location.
Variations in the ground surface or bedrock surface could result in shorter socket lengths; in this
case, the socket length should be that calculated using the formula above or 0.3 m, whichever is

greater.

County Road 38 Single 2 1.2m Jm Sm
OH-1 North 07-2 5.6m 6,lm 0.5m
OH.2 North 07-5 i.5m 4.0m 25m

South 07-6 2.6m 4.5m 20m

OIL6 North 07-15 2.6m 4,5 m 2.0m
South 07-16 37m 51m 1.4m

OLL7 North 07-18 1.7m 4.1m 24m
South 07-17 43 m 5.4 m 1.1 m

OH-§ North 07-20 27m 4.6m 1.9m
OH-8 South 07-19 41 m 53 m 1.2m
OH-10 North 07-23 1.7m 4.1m 2.4m
South 07-24 20m 43m 23m

OI-11 North 07-26 20m 4.3 m 23m
South 07-25 22m 4.4m 22m

North 07-28 1.6m 4.1m 25m

Ol-12 South 07-27 13m 3.8m 2.5m
Wolfe Island North (Left) 07-WIF-1 3.0m 4.8m 1.8m
Ferry South (Right) 07-WIF-2 3.6m 5.1m 1.5m

The limestone bedrock at the site is medium strong to very strong, and coring or churn drilling
will be necessary to advance the socket into the bedrock. A socket length of up to 2.5 m would
be required in the rock for these sign support locations; therefore, consideration could also be
given to the use of foundations dowelled/anchored to the rock, to minimize coring in the medium
strong to very strong bedrock. Recommendations for the design of rock dowels are provided in
the following section.

6.2.3 Foundations Dowelled to Rock

Dowelling of concrete foundations (either spread footings or caissons) to the bedrock could be
considered where the depth to bedrock is less than 2 m to 3 m, to minimize the amount of bedrock
coring and/or churn drilling required for larger diameter caisson sockets. Powelled caissons may
also be considered for all other locations where bedrock will be encountered within the standard
foundation depth.

Where dowelled/anchored foundations are adopted, subexcavation of any loose, fractured
bedrock will be required prior to construction of the foundation on the bedrock surface. MTO’s
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Special Provision SP902501 should be included in the Contract Documents requiring inspection
and approval of the foundation area by the Quality Verification Engineer prior to footing
construction, to ensure that all loose and/or fractured rock has been removed from the foundation
areas prior to construction of the footings or caissons.

The horizontal resistance of the dowels is dependent on the strength of the bedrock, grout and
steel, The dowels may be designed based on a factored lateral resistance for the rock mass at
ULS of 5 MPa. The rock dowels should have a minimum embedded length within the bedrock of
1 m, except for the cantilever sign at County Road 38 where rock dowels should have a minimum
embedded length within the bedrock of 2 m, to extend below the zone of fractured bedrock
encountered in the borehole at this location. The structural strength of the dowel and the
compressive strength of the grout should not be exceeded.

For uplift of the dowels, a factored value of 700 kPa may be assumed for the grout-to-rock bond
stress for ULS design. The actual bond stress along the rock-grout interface may vary from the
design value given and it should, therefore, be verified in the field by pull-out testing. It is
recommended that, if this foundation type is selected, MTO’s Special Provision for supply,
installation and testing of dowels be included in the Contract Documents.

6.3 Construction Considerations

Tt is recommended that a Non-Standard Special Provision (NSSP) be included in the Contract
Documents to warn the Contractor of the following items which are expected to affect the
installation of the caisson foundations for the sign supports:

e Control of overburden soils and groundwater: FExcavations for the sign
foundations will be advanced through fill materials, cohesive and cohesionless soil
deposits.  Cohesionless soils should be expected to be unstable below the
groundwater level. Appropriate equipment and construction procedures (such as the
use of a temporary liner) will be required to construct the caissons where water-
bearing cohesionless soils are present.

¢ Rock fill: Rock fill was encountered at some of the sign support locations, as noted
on the borehole records and discussed in Section 4.2.2. Appropriate equipment and
procedures will be required to penetrate the rock fill as part of caisson installation for
the overhead sign supports.

« Bedrock strength: Some of the sign foundations will require sockets to be formed
within the bedrock, which is medium strong to very strong. Appropriate equipment
and construction procedures (such as rock coring or churn drilling techniques) will be
required to advance the caisson holes into the bedrock.
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Sample NSSPs to address the control of overburden soils and groundwater, foundation construction
through rock fill and bedrock strength are provided in Appendix A.
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‘ 7.0 CLOSURE

' I This Foundation Design Report was prepared by Ms. Karyn Gallant and reviewed by Ms. Lisa
Coyne, P.Eng., an Associate and geotechnical engineer with Golder. Mr. Fin Heffernan, P.Eng.,
} a Designated MTO Contact for Golder, conducted an independent review of the report.

GOLDER ASSOCIATES LTD.

Lisa C. Coyne, P.Endoi7,
Associate

' 1 Fintan J. Heffernan, P.Eng.
: Designated MTO Contact

NAACTIVEV2O05\ 111405-1111-031 MRC HWY 401 KINGSTON\G - REPORTS\FINALMIS-1111-G3 RPTO4 08AUG OVERHEAD SIGNS.H0C
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TABLE 1
SUMMARY OF POINT LOAD INDEX TEST RESULTS ON ROCK CORE SAMPLES

07-5 3.9 Diametral 12.3 10.8 249
07-5 4.2 Diametral 7.9 7.0 161
07-6 3.8 Diametral 6.3 5.7 120
07-6 5.6 Axial 6.6 6.4 148
07-15 3.8 Diametral 7.7 6.9 158
07-15 4.9 Diametral 4.1 3.7 84
07-15 5.3 Diametral 4.0 3.6 83
07-16 4.9 Diametral 7.2 - 6.4 147
07-16 5.5 Diametral 8.1 7.1 164
07-16 6.5 Diametral 6.5 59 135
07-17 4.6 Diametral 479 4.4 100
07-17 4.9 Diametral 49 4.6 105
07-17 73 Diametral 3.3 3.1 71
07-18 2.3 Diametral 4.8 44 93
07-18 3.0 Axial 54 5.1 108
07-18 4.0 Diametral 6.9 6.3 132
07-19 5.1 Diametral 52 4.8 110
07-19 7.0 Diametral 4.6 4.3 99
07-19 7.2 Diametral 4.5 4.1 95
07-20 3.3 Diametral 4.7 43 90
07-20 4.8 Axial 4.7 4.6 107
(07-23 2.2 Diametral 4.1 3.7 86
07-23 2.4 Diametral 4.2 3.9 89
07-23 3.6 Diametral 47 4.3 99
07-24 4.4 Diametral 49 4.5 104
07-24 4.6 Diametral 3.4 3.1 71
07-25 2.9 Diametral 5.1 47 107
07-25 3.1 Diametral 5.7 54 124
07-25 3.5 Diametral 4.3 3.9 90
07-26 3.0 Diametral 5.6 5.1 106
07-26 3.9 Axial 2.9 2.7 60
07-27 3.5 Diametral 0.5 04 10
07-28 2.4 Axial 3.6 3.6 33
07-28 3.6 Diametral 5.7 5.2 109
07-28 4.5 Diametral 0.6 0.5 11
07-WIE-1 3.5 Diametral 8.3 7.2 152
07-WIE-1 52 Axial 4.5 43 99
07-WIE-2 3.9 Diametral 6.9 6.3 132
07-WIF-2 4.9 Axial 9.0 8.2 181
Checked: K. Gallant Reviewed: L.C. Covne

# The UCS values have been approximated using Iss x 23, from ISRM (“Suggested Methods for Determining Point Load
Strength”, International Society for Rock Mechanics Commission on Testing Methods, Int. Journal Rock Mech, Min. Sci..
and Geomechanical Abstr,, Vol. 22, No. 2, 1985, pp. 51-60.

Golder Associates



August 2008 05-1111-031-4

TABLE 2
SUMMARY OF FEASIBLE FOUNDATION OPTIONS
OVERHEAD SIGN SUPPORT STRUCTURES

HIGHWAY 401 WIDENING FROM WEST OF SYDENHAM ROAD
TO WEST OF MONTREAL STREET, KINGSTON, ONTARIO

W.P. 77-99-01
County Rd 38 Single 2 12 7 X X
N Souwn 075 [~ 66 | X :
e S R —
OH3 S [ or7 T x
OH-4 Isqglig 0077_-190 - §
Ot Sout o7t | X
iy Souh | o7ie |37 X X
Ok Souh | 0|43 X x
T e T
OH-9 Single 07-21 - X
OO S o7 |20 X X
|0 | —
S S 1 A X x
O 13 - X
Wolfe Island North (Ieft) 07-WIF-1 3.0 X X
Ferry South (Right) 07-WIF-2 3.6 X X
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TABLE 3
GEOTECHNICAL DESIGN PARAMETERS FOR TRICHORD OVERHEAD SIGN FOUNDATIONS
HIGHWAY 401 WIDENING FROM WEST OF SYDENHAM ROAD TO WEST OF MONTREAL STREET
KINGSTON, ONTARIO — W.P. 77-99-01

County Road 38 5 Compact gravel fill Above 1.2 Above 109.4 N/A - 30 20 10 | 3.0
Single Support Limestone bedrock Below 1.2 Below 109.4 - - - - -
Compact sand and gravel fill Above 1.4 Above 99.5 - 30 20 10 | 3.0
OH-1 Firm to stiff clayey silt fill 14-37 99.5-972 50 28 19 9 2.8
North Support 072 Very stiff silty clay 37-44 97.2-96.5 96.5 100 | 30 19 9 3.0
Very stiff to hard clayey silt till 44-56 96.5-95.3 - 32 21 11 33
Probable limestone bedrock Below 5.6 Below 95.3 - - - - -
Compact to very dense sand and
gravel fill Above 1.7 Above 99.5 - 30 20 10 | 3.0
OH-1 07-3 Firm to stiff silty clay fill/silty clay/ 96.5
South Support clayey silt till 1.7-59 99.5-95.3 ' 50 28 19 9 2.8
Soft to firm silty clay/clayey silt till
Stiff clayey silt till Below 5.9 Below 95.3 100 30 21 11 3.0
OH-2 Loose to compact sand and gravel
North Support 07-5 fill / Stiff clayey silt fill Above 1.5 Above 94.1 92.0 - 30 20 10 | 3.0
Limestone bedrock Below 1.5 Below 94.1 - - - - -
OH-2 Very dense sand and gravel fill/rock
South Support 07-6 fill Above 2.6 Above 92.8 92.0 - 30 19 9 30
Limestone bedrock Relow 2.6 Below 92.8 - - - - -
OH-3 07-8 Loose to compact sandy gravel fill Above 5.0 Above 80.7 80.0 - 30 20 10 | 3.0
North Support Stiff silty clay to clay Below 5.0 Below 80.7 ) 75 28 19 9 2.8
OH-3 07-7 Loose to dense sandy gravel fill Above 5.2 Above 80.3 30.0 - 30 20 10 1 3.0
South Support Stiff clayey silt fill/clay Below 5.2 Below 80.3 ) 75 28 19 9 2.8
OH-4 07-10 Compact to dense sand and gravel fill Above 1.8 Above 85.2 81.0 - 30 20 10 | 3.0
North Support Firm to very stiff silty clay to clay Below 1.8 Below 85.2 ) 75 28 19 9 2.8

NOTES: 1. Depths are given for the borehole location; the ground surface elevation at the borehole location should be compared to the ground surface elevation
at the actual sign support location, and the depths of the soil strata and depth to bedrock adjusted accordingly.
2. Design parameters: ¢, = undrained shear strength (kPa) o' = effective friction angle (degrees)

y = bulk unit weight (XN/m’) y' = effective unit weight below the groundwater level (KN/m®)
K, = passive earth pressure coefficient

3. Although the passive resistance in the upper 1.5 m is neglected to account for frost action, ¢y, ¢’ and K, parameters are given in the event
that the ground surface elevation varies significantly between the borehole and sign support locations.
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TABLE 3 (Continued)
GEOTECHNICAL DESIGN PARAMETERS FOR TRICHORD OVERHEAD SIGN FOUNDATIONS
HIGHWAY 401 WIDENING FROM WEST OF SYDENHAM ROAD TO WEST OF MONTREAL STREET
KINGSTON, ONTARIO — W.P. 77-99-01

- 07-9 Above 1.1 Above 852 81.0 - 30 20 10 3.0
South Support Stiff to very stiff silty clay fill/silty clay Below 1.1 Below 85.2 ’ 100 28 19 9 2.8
Compact sand and gravel fill/Loose
OH-5 07-13 silty sand fill Above 2.1 Above 86.6 23.0 - 28 20 10 | 2.8
North Support Stiff to very stiff silty clay to clay 21-58 86.6-82.9 ) - 30 19 9 3.0
Firm silty clay Below 5.8 Below 82.9 50 28 19 9 2.8
Compact sand to silty sand fill Above 2.1 Above 86.7 ' - 30 20 10 | 3.0
OH-5 Soft to firm clayey silt fill 2.1-29 86.7—85.9 _ 25 28 18 9 2.8
South Support 07-14 Compact sandy silt 29-37 85.5-85.1 83.0 - 30 19 ] 3.0
Very stiff silty clay to clay 37-6.0 8§5.1-82.8 100 | 30 19 9 3.0
Stiff silty clay to clay Below 6.0 Below 82.8 50 28 19 9 2.8
Compact sand and gravel fill Above 1.4 Above §8.8 - 30 20 10 | 3.0
OH-6 07-15 Very stiff clayey silt fill 14-2.1 88.8 - 88.1 86.0 - 28 19 9 2.8
North Support Compact silty sand till 21-246 88.1-87.6 ' - 30 21 11 3.0
Limestone bedrock Below 2.6 Below 87.6 - - - - -
Loose to compact sand and gravel to
OH-6 07-16 sandy silt fill Above 3.7 Above 87.5 86.0 - 28 20 10 | 2.8
South Support Compact silty sand tiil 37-44 87.5-86.8 ’ - 30 21 11 3.0
Limestone bedrock Below 4.4 Below 86.8 - - - - -
OH-7 07-18 Compact sand and gravel fil} Above 1.7 Above 90.1 7.0 - 30 20 10 | 3.0
North Support Limestone bedrock Below 1.7 Below 90.1 ) - - - - -
NOTES: 1. Depths are given for the borehole location; the ground surface elevation at the borehole location should be compared to the ground surface elevation
at the actual sign support location, and the depths of the soil strata and depth to bedrock adjusted accordingly.
2. Design parameters: ¢, = undrained shear strength (kPa) @' = effective friction angle (degrees)
v = bulk unit weight (kN/m®) v = effective unit weight below the groundwater level (KN/m?)
K, = passive earth pressure coefficient
3. Although the passive resistance in the upper 1.5 m is neglected to account for frost action, ¢,, ¢ and K parameters are given in the event

that the ground surface elevation varies significantly between the borehole and sign support locations.

Golder Associates



- . U — SU—— [IR— O P - i

Avgust 2008 05-1111-031-4

TABLE 3 (Continued)
GEOTECHNICAL DESIGN PARAMETERS FOR TRICHORD OVERHEAD SIGN FOUNDATIONS
HIGHWAY 401 WIDENING FROM WEST OF SYDENHAM ROAD TO WEST OF MONTREAL STREET
KINGSTON, ONTARIO — W.P. 77-99-01

Compact sand and gravel fill Above 1.4 Above 90.6 - 30 | 20 10 | 3.0
OH-7 07-17 Stiff clayey silt fill/Compact sandy silt 27.0
South Support fill 14-43 90.6 - 8§7.7 ’ - 28 19 9 2.8
Limestone bedrock Below 4.3 Below 87.7 - - - - -
OH-§ 07-20 Compact to dense sand fill/rock fill Above 2.7 Above 88.2 86.0 - 30 20 10 | 3.0
North Support Limestone bedrock Below 2.7 Below 88.2 ) - - - - -
OH-8 Compact sand and gravel fill Above 2.1 Above 88.7 - 30 20 10 | 3.0
South Support 07-19 Stiff clayey silt fill 2.1-4.1 88.7-86.7 36.0 50 28 19 9 2.8
PP Limestone bedrock Belowd4.l | Below86.7 - - -
Compact sand and gravel fill Above 2.1 Above 85.8 - 30 20 10 | 3.0
OH.9 07-21 Loose to dense rock fill 2.1-6.0 85.8-81.9 80.0 - 32 19 9 3.3
Stiff to very stiff clayey silt fill/Stiff Below 6.0 Below §1.9 ’ - 28 19 9 2.8
silty clay
OH-10 07-23 Sand and gravel fill/Stiff clayey silt fill Above 1.7 Above 108.8 103.0 - 28 20 10 | 2.8
North Support Limestone bedrock Below 1.7 Below 108.8 ) - - - - -
OH-10 Very loose to dense gravelly sand to
South Support 0724 sand and gravel fill Above 2.0 Above 108.7 108.0 - 30 20 10 | 3.0
Limestone bedrock Below 2.0 Below 108.7 - - - - -
Dense to very dense sand and gravel
OH-11 07-26 fill Above 1.4 Above 109.9 108.0 - 30 20 10 | 3.0
North Support Stiff clayey silt fill 1.4-2.0 109.9-109.3 ’ - 28 19 9 2.8
Limestone bedrock Below 2.0 Below 109.3 - - - - -
OH-11 Loose to very dense sand to sandy silt
South Support 07-25 . fill Above 2.2 Above 107.8 108.0 - 28 20 10 | 2.8
Limestone bedrock Below 2.2 Below 107.8 - - - - -
NOTES: 1. Depths are given for the borehole location; the ground surface elevation at the borehole location should be compared to the ground surface elevation
at the actual sign support location, and the depths of the soil strata and depth to bedrock adjusted accordingly.
2. Design parameters: ¢, =undrained shear strength (kPa) ¢ = effective friction angle (degrees)
v = bulk unit weight (kN/m?) y* = effective unit weight below the groundwater level (kN/m®)

K, = passive earth pressure coefficient
3. Although the passive resistance in the upper 1.5 m is neglected to account for frost action, ¢,, ¢’ and K, parameters are given in the event
that the ground surface elevation varies significantly between the borehole and sign support locations.
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GEOTECHNICAL DESIGN PARAMETERS FOR TRICHORD OVERHEAD SIGN FOUNDATIONS
HIGHWAY 401 WIDENING FROM WEST OF SYDENHAM ROAD TO WEST OF MONTREAL STREET
KINGSTON, ONTARIO - W.P. 77-99-01

e

OH-12 Dense to very dense sand and gravel/
North Support 07-28 rock fill Above 1.6 Above 111.5 110.0 - 30 20 10 | 3.0
Limestone bedrock Below 1.6 Below 111.5 - - - - -
OH-12 07-27 Compact sand and gravel fill Above 1.3 Above 111.2 110.0 - 30 20 10 | 3.0
South Support Limestone bedrock Below 1.3 Below 111.2 ) - - - - -
OH-13 Stiff silty clay_ fill/silty clay to clay Above 3.8 Above 77.0 75 28 19 9 2.8
West Support 07-11 Firm to stiff silty clay to clay 3.8-55 77.0-753 77.0 50 28 19 9 2.8
Very loose silty sand till Below 5.5 Below 75.3 - 28 2] 11 2.8
Loose sand and gravel fill Above 1.4 Above 79.2 - 28 20 10 | 2.8
OH-13 07-12 Very stiff silty clay to clay 1.4-4.1 792 -76.5 :7’7 0 - 30 | 19 9 | 3.0
East Support Stiff silty clay to clay 4.1-53 76.5-75.3 ’ 65 28 19 9 2.8
Loose sandy silt Below 5.3 Below 75.3 - 28 21 11 2.8
Compact to very loose sand and gravel
N‘Zgﬁﬁﬁ?gggg | orwiE | Above3o | Tobe onobe - |28 | 20 | 10 | 28
Limestone bedrock Below 3.0 - - -
Compact to dense sand and gravel fill Above 2.1 - 30 20 10 | 3.0
sgﬁtﬁf(ﬁﬁﬁiﬁdsi‘}ﬁ | 07-WiF-2 | Loose to compact silty sand tll 2.1-36 L e - 130 |21 ] 1130
Limestone bedrock Below 3.6 - - -
NOTES: 1. Depths are given for the borehole location; the ground surface elevation at the borehole location should be compared to the ground surface elevation

at the actual sign support location, and the depths of the soil strata and depth to bedrock adjusted accordingly.
o' = effective friction angle (degrees);
v = effective unit weight below the groundwater level (kN/m®); and

2. Design parameters:

¢, = undrained shear strength (kPa);
v  =bulk unit weight (kKN/m®);
K, =passive earth pressure coefficient.

3. Although the passive resistance in the upper 1.5 m is neglected to account for frost action, ¢,, ¢’ and K, parameters are given in the event

that the ground surface elevation varies significantly between the borehole and sign support locations.
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LIST OF ABBREVIATIONS

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

1. SAMPLE TYPE IIL SOIL DESCRIPTION

- AS Auger sample {a) Cohiesionless Soils
BS  Block sample
CSs Chunk sample Density Index N
S8 Split-spoon . (Relative Density) Blows/300 mm or Blows/ft.

. DS Denison type sample

- F§ Foil sample Very loose 0to 4
RC  Rockcore Loose 4 to 10
SC  Soil core Compact 10 to 30
ST Slotted tube Dense 30 to 50
TO  Thin-walled, open ’ Very dense over 50

TP Thin-walled, piston
WS Wash sample

(b}  Cohesive Soils

II. PENETRATION RESISTANCE Consistency
’ CysSy ’
Standard Penetration Resistance (SPT), N; kPa psf
The number of blows by a 63.5kg. (1401b) Very soft Oto 12 0tc 250
hammer dropped 760 mm (30 in.) required to drive  Soft 12 to 25 250 to 500
a 50 mm (2 in.) drive open sampler for a distance of Firm 25 to 50 500 to 1,000
300 mm (12 in.} Stiff 50 to 100 1,000 to 2,000
Very stiff 100 to 200 2,000 to 4,000
Hard aover 200 over 4,000
Dynamic Cone Penetration Resistance; Ny: Iv. SOIL TESTS
The number of blows by a 63.5kg (I1401b) w . water content
hammer dropped 760 mm (30 in.) to drive uncased w, plastic limit
a 50 mm (2 in.) diametef, 60° cone attached to “A” w; ~ liquid limit
size drill rads for a distance of 300 mm (12 in.}. C consolidation {(oedometer) test -
‘ CHEM  chemical analysis (refer to text)
PH: Sampler advanced by hydraulic pressure CIb consolidated isotropically drained triaxiaf test'
PM: Sampler advanced by manual pressure CIuU * consolidated isotropically undrained triaxjal test
WH: Sampler advanced by static weight of hammer with porewater pressure measurement’ :
WR: Samgpler advanced by weight of sampler and rod Dy relative density (specific gravity, G;)
DS direct shear test
Piezo-Cone Penetration Test (CPT) ' M sieve analysis for particle size
A electronic cone penetrometer with a 60° conical MH combined sieve and hydrometer (H) analysis
tip and a project end area of 10 cm® pushed through MPC Modified Proctor compaction test
ground at a penetration rate . of 2ecmfs, SPC Standard Proctor compaction test .
Measurements of tip resistance (Qp), porewater OC organic content test
pressure (PWP) and friction along a sleeve are SOy concentration of water-soluble sulphates
recorded clectronically at 25 mm  penetration UC uncenfined compression test . )
intervals. ’ : Uu uncensolidated undrained triaxial test
' A% field vane (L V-laboratory vane test}
¥ unit weight

Note: I Tests which are anisothpicaIly consolidated prior to
shear are shown as CAD, CAU.

SAFRIALDATABBREVZOGCOLGFA-DOO.XOC
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LIST OF SYMBOLS

Unless olherwise stated. the symbols employed in the report are as follows:

Ty, 02,03

Toct

AOme A

General

3.1416

natural logarithm of x

x or log x, logarithm of x to base 10
acceleration due 1o gravity

time

factor of safety

volume

weight

STRESS AND STRAIN

shear strain

change in, e.g. instress: A ¢
linear strain

volumetric strain

coefficient of viscosity.
Poisson’s ratio

total stress

effective stress (o’ =.o-u} )
initial effective overburden stress
principal-stress (major, intermediate,
miner)

mean siress or ociahedral stress
={0+oyt0;)/3

shear stress

porewaler pressure

modulus of deformation

shear modulus of deformation
bulk modulus of compressibility

SOIL PROPERTIES

{a) Index Properties

bulk density (bulk unit weight*)

dry density (dry unit weight)

density (unit weight) of water

density (unit weight) of solid particles

unit weight of submerged soil (v = y- 1.,))
relative density (specific gravity) of solid
particles (Dy = p/ py) (formerly G}

~ void ratio

porosity
degree of saturation

Density symbol is p. Unit weight symbol is

t where ¥ = pg (i.e. mass density x
acceleration due to gravity)

g e g oy =

POOD

o

Notes:

1
2

(a)} Index Properties (continued)

walter conient

liquid timit

plastic Hmit

plasticity index = (w — w,)
shrinkage limit

liquidity index = (w —w, )1,
consistency index = {w; —w) /I
void ratio in loosest state

void ratio in densest state
density index = (€mx — €) / (€ - Erin)
(formerly relative density)

(b) Hydraulic Properties
hydraulic head or potential
rate of flow
velocity of flow
hydraudic gradient

hydraulic conductivity (coefficient of permeability)

seepage force per unit volume

(¢) Consolidation {(one-dimensional)

compression-index {(normally consolidated range)
recompression index {over-consolidated range}

swelling index

coefficient of secondary consolidation
coefficient of volume change
coefficient of consolidation

time factor {vertical direction)

degree of consolidation
pre-consolidation pressure
over-consolidation ratio = ¢’ /o’y

(d) Shear Strength

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

undrained shear strength (¢ = 0 analysis)
mean total stress (o, + a3)/2
mean effective stress {(o'y + o'3)/2
(o) + 63)/2 or (6’ + &'5)/2
compressive strength (&, + a,)
sensitivity

1=c¢'+ ¢ tan ¢’
Shear strength = (Compressive strength)/2

Golder Associates
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&

it

5

“Thinly bedded

LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY

WEATHERING STATE

Fresh: no visible sign of weathering.

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

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

Moderately weathered: weathering extends throughout
the rock mass but the rock material is not friable.

Highly weathered; weathering extends throughout rock
mass and the rock material is partly {riable.

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

BEDDING THICKNESS
Bedding Plane

Description Spacing
Very thickly bedded >2m
Thickly bedded 0.6 m to 2m

0.2mto 0.6 m
60 mmto 0.2 m
20 mm to 60 mm

Medium bedded

Very thinly bedded

Laminated 6 mm to 20 mm
Thinly laminated < 6 mm
JOINT OR FOLIATION SPACING

Description Sp;acing
Very wide >3m
Wide [-3Im
Moderately close 03-1m
Close 50 - 300 mm
Very close < 50 mm
GRAIN SIZE

Term Size*
Very Coarse Grained > 60 mm
Coarse Grained 2 - 60 mm

Medium Grained 60 microns - 2 mm

Fine Grained 2 - 60 microns
Very Fine Grained < 2 microns

Note: * Grains > 60 microns diameter are visible to the
naked eye.

CORE CONDITION

Total Core Recovery

The percentage of solid drill core recovered regardless of
quality or length, measured relative to the length of the
total care run.

Solid Core Recovery (SCR}

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

Rock Quality Designation (RQD)

The percentage of solid drill core, greater than [00 mm
length, recovered at full diameter, measured relative to
the length of the total core run. RQD varies from 0% for
completely broken core to 100% for core in solid sticks.

DISCONTINUITY DATA

Fracture Index

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

Dip with Respect to (W.R.T.} Core Axis

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

Description and Notes

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

Abbreviations

B - Bedding P - Polished
FO - Foliation/Schistosity S - Slickensided
CL - Cleavage SM - Smooth
SH - Shear Plane/Zone R - Ridged/Rough
VN - Vein ST - Stepped

F - Fault PL - Planar
CO - Contact FL - Flexured

J - Joint UE - Uneven
FR - Fracture W - Wavy
MF - Mechanical Fracture C - Curved

I - Parailel To
H_. - Perpendicular To

Golder Associates
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PROJECT 0214142 RECORD OF BOREHOLE No2 10F t METRIC
WP, 769901 LOCATION N 4905053.9 :F 289229.7 ORIGINATED 8Y _PKS
DIST LX) HWY _am BOREHOLE TYPE_ 108mm ID Hollow Stem Auger COMPILED BY __ JFC
DATUM Geodelic DATE September 27, 2002 CHECKED BY LCC
SOIL PROFILE SAMPLES | uy  [EYNAMIC CONE PERETRATION
Y pLastic [ PARRAL nim ks REMARKS
[ g I mostore MOedl = T &
x w5 @ 20 40 80 80 100 |UMT commnt T 0
915 wWiEg) = : : : : L We w w | 34 | erRamsiZE
ELEV Erhl g d]25| 2 [SHEARSTRENGTHKPa ;. 2 | psrriurion
BERTH DESCRIPTION 13| F | 2{38]| & [o unconrmen  + FELDVANE ¥ o
b= Z |EC| @ | QUOKTRIAXIAL X REMOULDED) WATER CONTENT (%)
1106  GROUND SURFAGE u 20 40 60 80 100 25 50 75 k/m® |GR SA Sl CL
[iRk] Silly Sand, traca clay i clayey silt
wilh sand, some gravel, some g 1|85 |13
styrofoam pisces (FILL} 110
Compact/Stiff 2
100.4|  Grushed fimestona gravel (FILLY q2 |88 |
1.2 Compact
Limestena/Dslostone {(BEDRCCK) 109
For bedrock coring detaits, refer o
Record of Drillhole 2.
108
107
106.3 4
431 notE:
Barehole dry an completion of
overburden drilling.
[=:]
o
w
ol
&
=
[a]
<
o
2]
=
Py
<L
&
-
o
Q
(3]
S
&
(=]
S
2
o
=
=
o}
s
+3,x3; WNumberspoferlo 3% graa At FAILURE
Sensitivity




MIS-RCK 001 1142-ROCK.GPS GAL-MISS.GDT 5/26/08 JFC

PROJECT: O2f-t142
LOCATION: N 4905053.9 ;€ 299229.7

RECORD OF DRILLHOLE: 2

DRILLING DATE:  September 27, 2002
DRILL RIG: CME-55 Bombardier

SHEET 1 OF 1
DATUM: Geodstic

INCLINATION: -80° AZIMUTH: —
PRILLING CONTRACTOR: Marathon
[ w 1o fZ| FRFX-FRACTURE FFAULT SM-SMOOTH  FLFLEXUREC  BC-BRGKEN CORE
w £ g g Ol CLOLEAVAGE  J-JOINT RAOUGH UEUNEVEN MB-MECH. BREAK -
gul - g [z |gY| sHsHEAR PPOLISHED — STSTEPPED  W-wavY B-BEDDING g‘%:’f NOTES
o | & DESCRIPTION 9 | EEv. Z 2 Eic] vnvem S-SLICKENSIDED PLPLANAR _ C-CURVED E;_‘§ WATER LEVELS
Ewi ¢ 2 IoepTH| 5 E £ RECOVERY | oo | FRACT. DISCONTINUITY DATA HYORAULIC | 2z | INSTRUMENTATION
W= 3 Elm Tl |5 [om T som ] T | M0 o conpucTviEY | 52
a = o 5 |5 { core® | corex PERO3 |eopeaxs| TYPEANDSURFACE | ,, X emiseq, -
& [l A= I on oo - o DESCRIPTICN ocbbb
8378 |889R|88%3]w220] 883 = == Nwa
Refer fo Previous Page
B Limestone/Doloslone {(Bedrock) wilh 1.24 Broken Cora 3
K shale seams 1
[, Sfightly wealhered to fresh E
L Medium sirong fo strang N
- Grey ]
- 2 . L LA Broken Cor ]
- & Broken Core n
- wl2 E
| = Broker Cora ]
L 2|5 ;]
- E1 4
- HE J
s o5 4
[ I ]
. I E] 4
- 3|22 | .
- e ]
- o & =
- E .
3 8 ]
N z |o1| 8 ]
[ 4 -
X | E
[ 330 ]
.. END OF BOREHOLE p
5 .
[_ & J
_— 2
N 3
[, ]
L 10 J
1 _-
DEPTH SCALE ] r LOGGED: PKS
1:50 CHECKED: LCC




MISMTO 001 054111031.GPJ GAL-MISS.GDT 2/8/08

Fogie:
. 'Associates

Foundation Design

Auger Relusal
Noles:

1. Waler encountered at 5.2 m
depth during drilling.

- F 1
PROJECT 05111101 RECORD OF BOREHOLE No 07-2 1 0F 1 METRIC
wW.P, 77-99-0% LOCATION N 4904092.3 ;E 2016797 ORIGINATED BY DM
DIsT Easiern HWY 401 BOREHOLE TYPE__ Track-Mounted C.M.E. 75, 200mm Q.D. Holiow Slam Augers COMPILED BY KG
DATUM  Geodetic DATE January 23, 2007 CHECKED BY LCC
SOIL PROFILE SAMPLES | o w [RYNAMIC CONE PENETRATION HEMARKS
Wl % prastic FATURAL i =
= 5] MOISTURE + I
= o |25] @ 20 40 60 80 1o JUMT et UMTl S 0 &
Bl wl=g|l z e ey W w w | B | cramsizE
& lal ¥ 3 19/1 & |SHEAR STRENGTH kPa =
ELEY DESCRIPTION =811 |28l & —o—— DISTRIBUTION
DEFTH 5|3 [ - 2 5 £ | O UNCONFINED  + FIELD VANE ¥ )
== z [£0]| @ | quckTRIwGAL X Remoulper] WATER CONTENT ()
100.9|  GROUND SURFACE u 23 49 60 80 - 100 25 50 75 kNim® [GR sA SI Ct
0.0 Sand and grave! {FiLL)
Lompact
Grey
Maisl
1 88 18 100
99.5
1.4 (C!ayey sill, trace sand and gravel
FiEL)
Firm to sUiff 288 |4 oa °©
Brown <]
Moist
8.3 38 @
TOPSOIL S
2.7 Clayey silt, containing sand seams . 98
{Possible FILL} %
Firm 3 4 | 88 ¥ o
Brown 3
947.2 Moisl »
37 SILTY CLAY, traca sand
Vary siiff 5[ss| 15 97
Brown
96.5 Muoist
4.4 CLAYEY SiLT with sand, some !
gravel {TILL) " 6t 88 20 oH 27 42 49 12
Very stiff lo hard q M 96
Browen ok
Wel bl AV
1]
895.3 H 7 55 3070, 13
58 End ef Borshole

Sensitivity

+3,x3; Numbersreferlo 3% groun AT FAILURE



@(‘-ﬁ Foundalion Design
EGolder
s Associnies

- 1 OF 1
PROJECT 051111031 RECORD OF BOREHOLE No 07-3 METRIC
WP 779901 LOCATION N 4804076.9 ;E 301678.2 ORIGINATEDBY DM
DIST Easlern HWY 401 BOREHOLE TYPE_ Track-Mouated C.M.E, 75, 200mm O.0. Hollow Stem Augers COMPILEDBY __KG
DATUM _Geodetic DATE February 27, 2007 CHECKEDBY____wCC |
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES = W |RESISTANCE PLOT = asnic MATURAL oo v | REMARKS
Fal & PLASTIC yoisture ] = T A
5 o |£5] @ 20 40 60 80 190 |MMT coymen z9
Sl w=E1 2 L L1 i we w w, | 3L | GRAINSIZE
a8 w | 3 |og] 2 [SHEARSTRENGTH kPa 2
ELEV 5 o — a. < z 0 = e — DISTRIBUTION
DEPTH DESCRIPTION S|12] £ | 5 [38]| T |0 UNCONFINED  + FIELOVANE ] ¥ %)
A z|g° i | @ QUICKTRIAXIAL X REMOULDEL] WATER CONTENT (%)
10%.2 GROUND SURFACE w 20 40 60 80 100 25 50 75 xNimy? |GR SA s8I CL
0.0 ASPHALT 101
0.3 Sand and gravel {FILL)
Compacl lo very dense
Brown
Moist
+ 1 88 | 112 o
00,
99.5
"""" 1.7 Silly clay, some sand and gravel, 2 58 13
: containing organics (FILL}
Firm to stiff 99
Brown to grey ¥
Ioist o
N q 3| ss 5 Ko
>
K%K:
el 4 | S8 1 6 98
97.7 s
a5 SILTY CLAY, irace sand, conlaining % %
organics %
1G4
Grey-brown # 5|85 | 10 97 he— 0 3 57 40
96,8 Maist
4.4 SILTY CLAY, some sand, frace
gravel 1 6 | SS 4
Firm %
ggg Brown ¥
' Maist / 8 96
CLAYEY SILT wih sand, some §7gd
gravet {TILL) 4 7 | 8S 2
Soft 1o sliff A
Brown heh
Waet g
k1 8 | s5 | 14 95 o
84.7 ika

6.6 End of Borshole
Auger and Split Spoon Sampler
Refusal

Noles:

1. Borehole dry upon complelion of
drilitng.

MIS-MTQ 001 051111031.GPJ GAL-MISS,GDT 2/8/08

\
£3,x3,; MNumbersreferto 3% orpan AT FAILURE
Sensitlvily




Foundation Design
EGolder
’ Associates

- 1 0OF 1
PROJECT  05-4111-031 RECORD OF BOREHOLE No 07-5 METRIC
W 77-99-01 LOCATION N 4904013.2 ;€ 302097.6 ORIGINATED BY DM
DIST Easfern HWY _401 BOREHOLE TYPE_ Track-Mounted C.M.E. 75, 200mm ©.D. Hollow Stem Augers COMPILED BY __KG
DATUM _Geodetic DATE January 28, 2007 CHECKED BY Lce
DYNAMIC CONE PENETRATION .
SOIL PROFILE SAMPLES x ﬁ RESISTANCE PLOT = pLasne MATURAL o - REMARKS
@0 MOISTURE B X
. w |22 @ 20 40 60 B0 100 [UMT coqpe  UMT) 5 O &
= g | =8| = e we w w | 38 | cramsizE
1B ¥ | 3 |28] B |SHEARSTRENGTHKPa =
ELEY DESCRIBTION = e | 2 z28] E —— DISTRIBUTION
DEPTH <131 75 | 5 |38| < |0 UNCONRINED  + FIELD VANE ¥ e
ez Z {§C| @ |e QUCKTRIAXIAL X REMOULDED WATER CONTENT (%}
956! GROUND SURFACE w 20 40 B0 80 100 . %% 80 75 kNim® |GR SA SI CL
0.0 Sand and gravel {FilL)
Loose io compact
Grey
Moist 95
94,7
0.9 Clayey silt, trace sand and gravel ! 88 8
{FILL)
SH
94, 2 55 [5/0.15
Brown
15 \Moisi / 94
LIMESTQNE {BEDRGOCK)
;c{::éamlng shale seams 3 | re §5Eq% ROD = 23%
Grey
Medium strong lo very strong 93
Thinly bedded
Bedrock cored from 1.5 mio 4.2 m
depth. For bedrack coring details,
refer 1o Record of Drilthale 07-5 s | mc gg;_n: - 0D =61%
91.4

4.2 End of Borehote
MNoles:

1. Borehole dry prior to star of rack
caring operations.

MIS-MTO 001 051111031.GPJ GAL-MISS.GDT 2/8/08

43,53, Nombersreferto 3% grpan AT EALURE
Sensilivity




PROJECT: 051111031 RECORD OF DRILLHOLE: 07-5 SHEET 1 OF 1
LOCATION: N 4904013.2 E 302097.6 DRILLING DATE: January 29, 2007 DATUM: Geodetic
DRILL RiG: CME-7%
INCLINATION: -00° AZIMUTH: -~ -
DRILLING CONTRACTOR: Maralkon Delling id,
= o § gz N -Jeint BD- Badding PL - Planar PG- Polished BR - Broken Rock
w © © = ElE| AT Faul FO- Foliation CU- Curved X - Slickenshied HOTE:For addiionsl
4 I+ Is} = SHR- Shear €O- Conlact UN-Unddaling  SM- Smooth abbveviatons fafer lo 53
Fmi ] 5 |z [l v -vain OR- Orthoganal ST - Stepped Ro- Rough ot abereviadans § NOTES
mg [Fs DESCRIETION g ELEV. | 2 g E{Cle] CJ - Conjugate CL -Cleavage IR - Inegptar MB- Mechanical Break  syrbols. WATERLEVELS
Ll e o |oerTH| 3 [ E RECOVERY FRACT] CISCONTINUITY DATA HVDRANIC | Oamena INSTRUMENTATION
o= = =1 m) o fy & | rora | souo ? %D ":-[él;x Sangte | one %;TW Pﬂ;‘ﬁel-gad o
= > Z r 3 TYPE ANG SURFACE A
° |2 G I B B o I el el g PR S
Conlinuad from Record of Berehele 07-5 o508
- LIMESTONE (BEDROCK]) containing 152 R
- shale seams N
B Fresh 7]
I Grey ]
B Medium strong to vesy sirong 4
|- Thinly bedded 3 E
B B E
L 8 -
| £ i
[ o i
" £ m ]
L 8 -1
- 3% -]
[ 5 ]
3
....... [ 3 ]
[ o ]
[ z ]
[ 4 ]
[ . ]
X A a1z il | - ]
i End of Drilhole 1.24 1
[ |
N -
[ - ]
[ & ]
L i
. .
[:+] [ -
_Q_ I~ -
1] o -
- 10 -]
-F |
ol ]
al _
ol i
151 N i
=L ]
?':l = -]
& - 4
af- 11 ]
(D' - .
<l i
(3]
(=] of =
=} ]
o ]
L]
=+
L=
o
x
g DEPTH SCALE LOGGED: DM
i I Golder _
= : PAssociates CHECKED: LCC




@Gﬁ Foundation Design
tder
Associates
- 1 OF 1
PROJECT 051411031 RECORD OF BOREHOLE No 07-6 METRIC
w.p. 77.99-01 LOCATION 1 4904003.4 ;E 302095.1 ORIGINATEDBY DM
DIST Easlern HWY _401 BOREHOLE TYPE_ Track-Mounled C.M.E. 75, 200mm 0,0, Hollow Slem Augers COMPILEDBY __ K& |
DATUM _Geodslic DATE February 27, 2007 CHECKEDBY___ Lcc
DYNAMIC CONE PEMNETRATION
: SOIL PROFILE SAMPLES © Y IRESISTANCE PLOT poasnc NATURRL oo — REMARKS
Hal g MOISTURE LI
= n 25| @ 20 48 60 80 100 UMY content UM S O &
SR - - ! : L ! ! wp w w, | O W | GRAINSIE
BiWI W D |95] @ |SHEARSTRENGTHKPa 2
ELEV DESCRIPTION - e | 215a] 2 D DISTRIBUTION
DEFTH < 21| = 3 5 T |© UNCONFINED ~ + FIELD VANE ' %)
sz 2 [E°| & [e quckTRAxAL x ReEmouLDED| WATER CONTENT ()
5.4 GROUND SURFACE w 20 40 60 8 100 25 50 75 kNim® {GR SA Sf CL
0.0 ASPHALY
3 0.3 Sand and gravel, Irace silt and clay, 95|
conlaining cobbles {FIL1.)
% Very dense
! 94.5 Gr?{, 11 55 hom.14
0.9 Moist /
Graval and cobbles, some sand
(ROCK FILL) 94
......... Very danse
. Groy 2185 | 113 3952 7 2
Dry
azg 3| 88 Ftoag 93 4
| 26 LIMESTONE (BEDROCK} 4 [ rc {REC RQD = 37%
: containing shale seams 100%
Fresh
Grey
Medium slrong to very slrong 92
Thinly bedded 5 | re 1%%% ROD = 84%
Badrock cored from 2.6 mio 5.8 m
dapth. For bedrock coring details,
refer lo Racord of Drilihole 67-6 91
REC =
51 RC ¥ s00% RQD = 62%
90
89.6
5.8 End cf Borehele
Notes:;
1. Borehaole dry prior to start of reck
coring cperalions.
5
8
%
o
&
o
9]
@
=
-
=
O
-
o
9
&
=]
b
[=]
‘ S
i [}
J =
=
41
=
i 43, %3, Numbersreferlo 3% grpay AT FAILURE
1 Sensilivity
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PROJECT: 05-1111.031
LOCATION: N 4304003.4 ;E 3020951

RECORD OF DRILLHOLE: 07-6 SHEET 1 OF 1

DRILLING DATE: February 27, 2007

DATUM: Geodetic

DRILL RIG: CME-75

MIS-RCK 004 051111031.GPJ GAL-MISS.GDT 2/8/08

IMCLINATION: -80° AZIMUTH: — -~
DRILLING CONTRACTOR: Marathon Brilling Lid.
[] 1 z J - Joinl Eg—gedcﬁng PL-?ianaeL PO- Polished ER . B:oken Rock
[ia o FLT -Fault - Fotiation CU- Cusvs K - Slickensxled , -
! 8] 0 % [5]R] sHR-Shear €O Contact UN-Unduatig  5M. Smoath o 55t
i | G = & |z =t vs - vein OR- Orihogonat ST - Stepped Ro- Rough ot ahtresiations & NOTES
ag | & DESCRIPTION 9 | FLeV. | 2 JQ EfSlaf O Coniugate G- Cleavage IR -imegdar W8 Mechanical Break _symboks WATER LEVELS
Im| @ O foertn| 5 |3 € RECOVERY FRACT DISCONTINUITY DATA HYDRAUC | Dometa INSTRUMENTATION
= @ 7= 0D |NpEX - CONDUCTMTY {Point Load R
&E 5 = (m} w | & {rom | soun | % | TeER | nange Lz Komtsee | tndox |p
o | & & @ [ 5 Jeorew|coren 03m SR |rresosuneace | Ll o 5y oo | o8 i
a b | @ |geenisnsa|sssn|.2ea] 0535 ) nan =3=]=g=] A
Continued from Ragord of Borehole 07-6 0278
- LIMESTONE {BEDRCCK) conlaining 282 o E
- shale seams 4 2 -
- a Fresh M r 1 -
| Grey R
- Medium strong to very sirong 4
- Thinly bedded E
[ 5 g i
[ 4 ]
- 5 -
2 R g ]
X 89.59 H ] ]
- £nd of Drilihole 581 N
= ]
7 ]
— & ]
— 9 p—
- 10 ]
. ]
- —
DEPTH SCALE GOI d@]f LOGGED: DM
1:50 Associates CHECKED: LCC




@GO Foundation Design
EGolder
'Associates
. 1 0F 1 METRIC
PROJECT 055111031 RECORD OF BOREHOLE No 07-7 M
wW.R. 77-99-01 LOCATION N 4803856.8 :E 302463.6 CRIGINATED BY DM
’ DIST Easlern  HWY _401 BOREHOLE TYPE_ Track-Mountad C.M.E. 75, 200mm O.D. Hollow StemAugers ~__~ COMPILEDBY __ K6
DATUM _Geodelic DATE January 11, 2007 CHECKEDBY__ tcc
C CONE PENETRATION
| SOIL PROFILE SAMPLES | o w [ O e —— REMARKS
| Mgl % _ elasTic SOt Loum] &
e n |£2] & 20 40 63 80 100 [UMT  comens UMT 5O &
Qi w|= b > 1 1 X E $ W, w W, ] UgJ GRAIN SIZE
- ELEV ala| W | 298] @ |SHEARSTRENGTHEKPa —— DISTRIBUTION
DESCRIPTION 12| 2 | 21521 £ {0 UNCONFINED  + FIELD VANE o
DEPTH #i2]F |7 lagl g CONTENT (% Y el
Eie Z J£°} @ |e QUOKTRIAXIAL X REMOULDED WATER (%)
855 GROUND SURFACE " 20 40 60 B> 100 25 &0 75 kN’ [GR SA Sl CL
0.0 Sand and gravel (FILL} E
' 85.0 Grey s 85
i 0.5 Clayey sill (FILL) ¥
i Very stiff o%e
' Sgg Grey-brown A 1| 55 | 28
’ \Moist / ‘
Sandy gravel, trace silt, containing
cobhbles {FiLL) a4
- Loose to dense 2| 8% 13 o
] Grey-brown
Moist
3 55 16 83 68 27 (5)
4 55 [ 0
82|
5 58 5
81
4] §5 30
£0.3
5.2 Ciayey sill, trace sand ard grave!
{FILL) 7|88 ]| 8 80
Stiff
Brown
ng Maist
CLAY, irace sand o
Sl ] 85 12 5
79.0 Brown 79
6.6 \Moisl /

£nd of Barehole
Notes:

1. Borehole dry upon completion of
drilling.

MIS-MTO 001 051111031.GPJ GAL-MISS.GDT 2/8/08

43,3, Numbersreferto 3% groam AT FAILURE
Seansitivily




58 End of Borehele

@Gﬂ Faundation Dasign
FGolder
JASSOCIAtES
PROJECT 054115051 RECORD OF BOREHOLE No 07-8 10F 1 METRIC
W.P. 77-99-01 LOCATION N 4903864.5 ;E 3024650 ORIGINATED BY DM
DIST Eastern __ HWY _404 BOREHOLE TYPE_ Track-Mounled C.M.E, 75, 200mm O.D. Hollow Siem Augers COMPILED BY ___XG
DATUM _Geodetlic DATE February 28, 2067 CHECKED BY LCC
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES | o & |RESISTANGE PLOT e M el & | memasxs
Bal § ) moisrre MRl = X 2
= o |23| @ 20 46 60 80 100 |PMT  congent M1 z0
=1l 4 w2E) z e o We w w | 54 | cransezEe
ELEV & gl w J(gg] 2 SHEAR STRENGTH kPa — o > | pistriuTion
DEPTH DESCRIPTION S151 2| 5|28 5 |o unconrmen  + FiELD vANE ] ¥ %)
= Z |EC| i |e QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
867 GROUND SURFACE ur 20 40 60 80 100 28 50 75 kNim® |GR SA SI CL
0.0 ASPHALT
85.3
0.4 Sand and gravel (FILL)
Brown "
85
84.7 Dry ¢
1.0 Sandy gravel, Irace silt, condaining 3
cobbles/boulders (ROCK FILL) ]
i Grey-brown %
e i IE)c:;)selocompacE E 1 ss 9 a4
i 2
3
3
2| 88| 17 p 68 26 (5
a3 (5)
3| ss 5 P
i 82
q 4| ss5| 8
ds5)ss| s 81
BO.7 %
5.0 SILTY CLAY lo CLAY, trace sand #;
Stiff pris
Brown % A 1
I Moist 6| 88 11 80 | ot
% 79.8
B

Notes:

1. Borehele dry upon complelion of
drilling.

R

MIS-MTO 001 051111031.GPJ GAL-MISS.GDT 2/8/08

i + 3' w3, Numbers refer to

%
E Sensitivity O~ STRAIN AT FAILURE




@G{) Foundalion Design
Ider
Associates
PROJECT  06.1111.031 RECORD OF BOREHOLE No 07-9 1 0F 1 METRIC
WP 77-99-01 LOCATION N 4903644.7 ;E 302984.8 * ORIGINATED BY _DM
DIST Eastern  HWY _401 BOREHOLE TYPE _ Track-Mounied C.M.E. 75, 200mm O.D. Hollow Slem Augers COMPILED BY __KG
DATUM _Geodelis DATE January 29, 2007 CHECKED BY LCC
DYNAMIC CONE PENETRATION
4 SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURRL - REMARKS
el & PLASTIC yioierupe LGV,
- o |Z2E2| 8 20 40 60 8% 100 pUMT oogeyr  UMT F O &
I g |2z z 1 L : 1 1 Ve w w | 5@ | GransizE
| ELEYV Llp] 3 25| 2 |SHEAR STRENGTH kPa N o R DISTRIBUTION
DEPTH DESCRIPHON S13| £ | 5|28 £ |o unconrmep  + FELDVANE ] ¥ %)
£z z [£C| @ | cUCKTRIAXAL X REMOULDED) WATER CONTENT (%)
863  GROUND SURFACE '“ 2 40 &0 80 100 25 50 75 kNim® |GR SA SE CL
0.0 Sand and gravel {FILL) 5
E Compact : 86/
! Grey 4
i Moaist
852 1|ss | 25 o
1.4 Silty clay, lrace to some sand, irace
grave!, containing organics (FILL} 85
Stiff to very sliff
Brown o grey-brown 2| ss 19
! Muoist
3[s8s | 10 84 © 0 4 44 42
4tss| o
83
[ 82,6
7 SILTY CLAY, trace sand and gravet
SHiff o very stiff i 5 ] ss | 13 °
Brown ta grey-brown 505
Moist a7 82
11
e | ss | t6
|
} 81
|
7| ss | 16 He—1
80,2

6.1 End of Borehole
MNotes:

1. Borehole dry upen compietion of
driliing.

R

MIS-MTO 001 051111031.GPJ GAL-MISS.GDT 2/8/08

STRAIN AT FAILURE

+ 3. w3 Numl?_er§ refer lo o 3%
Sensilivity




MIS-MTO 001 051111031.GPJ GAL-MISS.GDT 2/8/08

Grovue,

Foundation Desiga

Sensitivily

PROJECT 05111031 RECORD OF BOREHOLE No 07-10 1 0F 1 METRIC
W.P. 77-89-01 LOCATION N 4803666.6 ;E 302093.3 ORIGINATEDBY OM
DIST Easlern HWY 401 BOREHOCLE TYPE_ Track-Mounted C.M.E. 75, 260mm O.D. Holiow Stem Augers COMPILED BY __KG
DATUM _Geodelic DATE March 1, 2007 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W IRESISTANCE PLOT NATURAL REMARKS
w < PLASTIC Liauin [=
[} % (4} Lt MOISTURE ] £ E &
5 o [28] & 2 40 B0 80 100 T conrent zZQ
o | ul=g| z ! - L i We w w, | & | GraNszE
ELEYV i) § | 3 |295| © |sHEAR STRENGTHKPa ; o . = | GsTREUTION
DESCRIPTION il 2|35z
DEPTH SIS F | >|38| = |0 UNCONFINED  + FIELD vANE ¥ %)
=z Z ]GO @ [e quckTRIAXIAL x ReMouLDer] WATER CONTENT (%)
B7.0 GROUND SURFACE w 20 40 80 20 100 25 50 75 kNim® |GR 584 SI CL
0.0 ASPHALT
86.6
0.4 Sand and gravet, conlaining clayey
silt pockets (FK.L)
Compact 1o dense
Brown 86
Moist 188 ]38
86,2 2] 88 9 o
1.8 SILTY CLAY to CLAY, trace fo a5 0 8 239 52
some sand, trace gravel, containing
sill seams and layers
Firm to very stiff
Gray-brown 3 85 5
Moisl
84
(i) 4 | ss | 12 o
//
5 S5 17 83
6|ss| o o—rH
82
"2
] 7 | ss 8
81.1
59 End of Borehole
Notes:
1. Borehole dry upon complelion of
drilling.
+3.X 3: Numbers refer to o ¥% STRAIN AT FAILURE



} @Gﬂ Foundalion Design
Ider
| Associates

PROJECT  05.4111.631 RECORD OF BOREHOLE No 07-11 1 oF 1 METRIC
W.P. 77.99-01 LOCATION N 4903329.6 ;E 303242.1 ORIGINATED BY DM
DIST Easlern HWY _401 BOREHOLE TYPE_ Track-Mounted C.M.E. 75, 200mm C.0, Hollow Stem Augers COMPILED BY _ KG
DATUM _Geodetic DATE January 16, 2007 CHECKED BY LCC
DYNAMIC CONE PENETRATION
W 3 TS st UQUID[ b
5 w |81 & 20 48 60 B0 100 |“MF ooy UMT[ S 3 &
SlEl L | %)2E] 2 T IR I ws w wo} 5O | cransEE
ElLEV DESCRIPTION & g o J 18 g g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH é 5 ﬁ > 8 o ;: O UNCONFINED + FIELD VANE 7 (%}
51 Z [EC]| @ |® QUCKTRIAXIAL X REMOULDEE) WATER GONTENT (%)
80.8 GROUND SURFACE w 20 40 60 80 100 25 50 5 kNim® |GR SA sI CL
8? ASPHALT
; Gravel, trace to some sand (FILL}
Campact
Grey
£0.0 Moisl 1] ss 10 a0
40.6 Silly clay, trace sand (FiLL}
: Stiff %
1.2 Brown 77
Moisl b
.......... i SILTY CLAY & CLAY, frace sand (2 ss| 8 79 o
Sl %
Brown
Moist
3 58 3
78
10.
%% +4.7
77.0 % ¥
3.8f  SILTY GLAY ta CLAY 7 77
g{rg;lo st 4 85 | PM I I 0 0 44 56
Moist to wel
f +5Ei
i 76 4;
+
75.3
750 SILTY SAND, Irace to some gravel, FAYH 51 S8 1 e
% - frace clay (TILL) 2
i 5.8 Very loose
Grey
Wet
End of Borehote
E{ Notes:
i 1. Water encountered al 3.7 m
deplh during drilling.
i
!
{
{ ©
<
o
1 ™
5
Q
. o
i 2]
{ =
z
' L3
-
o
Q
| =&
i =
] =
I
o
l o
o
g
=
Y
=
% +3.X 3. Numbers refer 1o o 3% STRAIN AT FAILURE

% Sensilivily



@Gﬂ Foundalion Dasign
Ider
'ASSOCiates

PROJECT 054111051 RECORD OF BOREHOLE No 07-12 10fF 1 METRIC
{ WP, 77.8901 LOCATION N 4903322.0 :F 303270.8 ORIGINATED BY DM
v DiIST Eastern HWY _40% BOREHOLE TYPE__ Track-Mounted C.M.E. 75, 200mm O.D. Hollow Stern Augers COMPILED BY KG
. DATUM _Geodetic DATE January 16, 2007 CHECKED BY LCC
l DYNAMIC CONE PENETRATICN
f. SOIL PROFILE SAMPLES v W IRESISTANGE pLOTa— NATURAL - REMARKS
(o] 5 PLASTIC |oerpe UQUDL
& m |25] B 20 40 60 8 100 |UMT eoyewr  UMIT[ 5 O &
dlE w (== 2z ! t . : L We w w | 5% | cransze
ELEV alwiw | 3 [aF]{ & [SHEARSTRENGTH%Pa £
E DESCRIPTION =1 = > < Z 3z [ G DISTRIBUTION
DEPTH é 5 [ > 8 o ; O UNCONFINED + FIELD VANE 'Y {%)
E1F Z [£°] @ | e QUCKTRIAXIAL X REMOULDED WATER CONTENT (%}
B06|  GROUND SURFACE w 20 40 &0 60 100 » 50 75 khim* |GR SA &) CL
0.0 Sand and gravel, some sill, lrace
| clay (FHLL)
i {oose
} Brown 80
Moist " 58 8
: 79.2
{ 1.4 SILTY CLAY %o CLAY, {race sand 79
and gravel
SHtf {o very stiff % 288 | e
Brown
Moist ’/:
. \ Becoming grey-brown at 3.8 m ] 3 55 13
B depth 78
i
4 SS 8 o
o 77
| +
% 5 88 4 F—o—1 0 0 45 &85
1
L4 76 il
5 s +
! 7 +5.1
75.3 Becoming grey at 5.2 m depth vk
53 SANDY SILT, Irace gravel and clay %1 5 | ss 3 d
i 78] (MO e 78
1 5.8 Loose
i‘ - Grey /
Wel
End of Borehole
Nates:

1. Borehale dry upon completion of
drilling,

MIS-MTO 001 051111031.GPJ GAL-MISS.GOT 2/8/08

i + 3. % 3. Numbers refer to fo) 3%

i " Sensttivily STRAIN AT FAILURE




% Foundalion Design
i ‘ ?Go ldex
E ’ Associates

- t oF 1 METRIC
PROJECT 051111001 RECORD OF BOREHOLE No 07-13
1 W.P. 77-89-01 LOCATION N 4903526.0 ;F 303416.1 ORIGINATED BY _pM
’ DisT Easlern HWY 401 BOREHOLE TYPE__Track-Mounied C.M.E. 75, 200mm O.0). Hollow Stem Augers COMPILED BY __XG
DATUM _Geodetic DATE January 18, 2007 CHECKED BY____LcC
J
§ DYNAMIC CONE PENETRATION
| SOIL PROFILE SAMPLES | o Y |RESISTANGEPLOT —= ATURAL S .
Mol & PLASTIC woisure Yol oz A
5 y @ g 5 @ 20 40 60 83 100 GONTENT Z % GRAIN 8176
1 = 2 We w W, z
bl el 3 1a5| & [SHEARSTRENGTHEKPa STRIBUTION
i ELEV — L. 4 z 4 o —_—— [3]]
' DESCRIPTION 17 | 21521 & |o UNCONFINED  + FIELD VANE ¥
PEPTH 2|2 128l & WATER CONTENT (% %)
i Z {29 @ [e cckTRAXIAL X REMOULDED| WATER (%)
87|  GROUND SUREAGE © i 26 40 60 80 100 25 50 75 wie® |Gk sA st oL
0.0 Sand and gravel {FILL}
Compact
1 Grey
Moist 88
1 S5 19
874
i 1.3 Silly sand, trace gravel, conlaining o3
...... 1 Efgsgsxllzones(FlLL) 12| ss 5 87 3 53 22 22
Brown s
ﬂg‘: Moisl
. SILTY CLAY to CLAY, frace lo #
) some sand 3 (88| 10
1 Stiff 1o vary stiff 86
i Brown
Moisl
4} ss | 13 fe—H
|
1 5 8§ 20
{4
6| ss {17 84 =
! B2:9 7|85 6 83 G
E’ SILTY CLAY, Irace sand, conlaining %4
2 82.8 silt seams 4
6.1 Firm
Grey
Moist
l End of Borehole
: Notes:

1, Borehole dry upon comgplelion of
{ driling,

MIS-MTO 001 051111031.GP) GAL-MISS.GDT 2/8/08

l + 3 X 3: Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity




@Go Foundation Design
EGolder
Asyociates

- 1 OF 1 IC
PROJECT 054111031 RECORD OF BOREHOLE No 07-14 METR
g w.P. 77-99-01 LOCATION N 4903513.0 ;E 3034104 ORIGINATEDBY DM
DIST Easlern HWY 401 BOREHOLE TYPE  Track-Mounled C.M.E. 75, 200mm O.D. Hollow Stem Augers COMPILEDBY _KG
| DATUM _Geodelic DATE January 31, 2007 CHECKEDBY___tcC
DYNAMIC CONE PENETRATICN
| SOIL PROFILE SAMPLES |« W IRESISTANCE FLOT NATURAL = | REMARKS
Ll < &_ PLASTIC LIQUID
cZ2] 9 imiy | MOSTURE Tougl 2 F &
= w |2E] @ 20 40 B0 86 160 EN z8
. 9 w 2= = 1 1 I L 1 - W w, | 34 | GRANSIZE
ELEV Ein| & | 3125] @ [SHEARSTRENGTHEPa A S % | bistriBumion
Eil= T 12z k=
DEPTH DESCRIPTICN | £13 % {0 UNCONFINED  + FIELD VANE ¥ .
A > 138} ¢ . %)
=z Z |€O| @ |e QUCKTRIAXIAL X REMOULDED) WATER CONTENT (%}
888 GROUND SURFACE L 20 40 [i1H] 80 108 25 50 75 kifim® |GR SA Si CL
0.8 ASPHALT
! 0.2 Sand and grave] (FILL})
{ Grey
% £48.1 8
0.7 Sard lo silly sand, lrace gravel 8
EILL) 1 85 28 o
Compacl
Brown
( Moist
! 2] 88 16 87
86.7
21 Clayey sill, some sand, {race ¥
gravel, confaining roatlels (FILL} 4 3| 588 3 o 1 15 47 37
Sofi to firm J
85.9 Grey-brawn x 86
2.9 Moist 3
SANDY SILT, lrace gravel M 4 i ss 17
Compact Sv Ak
Brown
1‘ Bg; Moist / ; 85
' SILTY CLAY 1o CLAY, lrace sand AL
J and gravel, containing sand seams i 5| S8 | 23 °
Very sliff to stiff
Grey-brown
j Maoist
1 6 58 25 84
7
! %%
B 7lss| 6 83 H i
82.7
6.1 End of Borehole
Notes:
‘ 1. Borehole dry upon complelion of
1 dritling.

MISMTC 001 051111031.GPJ GAL-MISE.GDT 2/8/08

STRAIN AT FAILURE

! +2 %3 Numl;gr; refer to o3%
g Sensitivily




? @GO Foundation Design
{ lder
i JAssociates

- 1 0OF 1
PROJECT  05-1141-031 RECORD OF BOREHOLE No 07-15 METRIC
{ wW_p. 77-99-01 LOCATION N 4003381.4 ;E 303828.6 ORIGINATEDBY oM
DIST Easlern HWY _401 BOREHOLE TYPE_ Track-Mounted C.M.E. 75, 200mm 0.D. Hollow Stem Augers COMPILEDBY __ G
DATUM _Geodelig DATE January 22. 2007 CHECKEDBY___1cC
}
DYNAMIC CONE PENETRATION
\ SOIL PROFILE SAMPLES x 4 |RESISTANCE PLOT HATURAL . REMARKS
Wal = _ pLASTIC JACRee  uquin| b
E o [25] @ 20 40 60 80 100 JUMIT ooyien  LMT| 5D &
Ol wlzg] 2 1 L L L H W w w, | 2% | CRAINSIZE
e|¥Wl w3 og| @ |sHEARSTRENGTHKPa 2 UTION
ELEV = = N | DISTRIBUT
DEPTH DESCRIPTION S|131F | 5128 § |0 UNCONFINED  + FIELDVANE ] ¥ )
ElZ ¥ €O @ | QUCKTRIAKIAL X REMOULDEG WATER CONTENT (%)
3
90.2] _ GROUND SURFACE w 20 40 60 &0 o x> % 7 kni® [GR SA St CL
Q.0 Sand and geavel (FILL} an
| Grey
89.6
Silly clay, lrace sand and grave! %
08| \(FILL) ! 1| ss | 25
Sand and gravet, some silt (FILL} Felatet
. 88.8 Compaci : 89
! 14\ Grey o
IS P4 I:
"""""" !) Clayey silt, some sand and gravel E % 2| ss 15 b
ag4|  (FILL) e
21 Very sliff % a8
' Brown 318814 15 o
87.6 Maist
2.8 SILTY SAND, some gravel, ttace
clay {TILL}
Compact REC =359
Brown 4 | RC { ggor 87| RQD = 35%
Maist
LIMESTONE (BEDROCK),
cenlaining shale seams
Fresh
Grey 5 | ro | REC ag ROD = 2%
Medium strong to very strong 100% ob
Thinly bedded
; Bedrock cored from 2.6 mio 5.4 m REC
| depih. For bedrack coring delails, 6 | RC BZE"/ RQD = 27%
: 648 refer fo Record of Drifhole §7-15 ° a5

5.4 £nd of Borehole
i Notes:

1. Borehole dry prior to slarl of rock
coring operalions.

MIS-MTO 001 051111031.GPJ GAL-MISS.GDT 2/8/08

+ 3' % 3: Numbers refer lo

nor 0 3% STRAIN AT FAILURE
Sensilivity



PROJECT: 05-1111-031 RECORD OF DRILLHOLE: 0715 SHEET 1 OF 1

LOCATION: N 49033814 |F 3038286 DRILLING DATE: January 22, 2007 DATUM: Geodelic
DRILE RIG: CME-75

MIS.-RCK 004 051111031.GPJ GAL-MISS.GDT 2/8/08

INCLINATION: -90° AZIMUTH: -— .
DRILLING CONTRACTOR: Marathon Dsiling Lid.
@ o [ E_:: .:_N « Jont Eg- Eefl‘gng f:lfj Eﬁuarrvvzfd PO- Palished AR - Broken Rock
© LT - Fait - Faftation . K - Slickensided ,
§ w18 9 F:d ﬂﬁ SHR Stexr GO-Corlort | UN-Undathg S gmoat: ot NOTES
: |z - Vein - Qrthogonal - Steppe Ra - Rough of abixeviaSons &

Q| 0 9 | BBV, 2 GE A% cf “Corigste  CL- Cleavags IR CIoguor M. bischanical Breok _ Symids, WATER LEVELS

| @ DESCRIPTION o |pEPTH % E¥d RECOVERY FRACY DISCOMTINUITY DATA HYDRAULIG | Diametral INSTRUMENTATION

Es| 2 2 o | E & . o oo | RGP | Woex Wit corpLetmaly [P Lo

i} PER 3 K, oisee e

K @ § |5 |ty | S| S R e wn | 0

2358|2828 | ~296| o825 | o8 SRR e
Continsed from Recerd of Borehole 07-15 8761
N LIMESTONE (BEDROCK), conlaining 252 "
B shale seamns 1
- Fresh 1
- 3 Grey ]
| Medium strong to very sirong 4 ]
5 Thinly bedded i
- - Soil infiling at 3.65 m ]
N - Weathered rock and vertical fracture 1 [ | ]
| from 4.e0mtc 450 m R
— 4 |
[ o ;
:— 5 ] ;
- 84,84 | || 1
B End of Drillhole 535, ]
I -]
I ]
[ & ]
I -]
— 14 —
L 12 —
DEPTH SCALE Golder LOGGED: DM

i:50 TAssociates CHECKED: LCC




MIS-MTO 001 051111031.GPJ GAL-MISS.GDT 2/8/08

@

: Associates

Foundalion Design

Sensilivily

PROJECT 054411631 RECORD OF BOREHOLE No 07-16 1 0F 1 METRIC
W.P. 77-99-01 LOGATION N 4903368.4 ;E 303825.7 ORIGINATED BY _DM
DIST Eastern _ HWY 401 BOREHOLE TYPE__ Track-Mounled &.M.E, 75, 2060mm O.D. Hollow Stem Augers COMPILED BY __KG
DATUM _Geodetic DATE January 31, 2007 CHECKEDBY__ lcG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o L
& ., 2 RESISTANCE PLDT_z&_ PLASTIC aﬁwlz e . E REMARKS
E o 1Z2| B 0 40 60 80 100 |UMF T Ll = @ &
9w w|=E] 2 Tyt e w w | 58 | cramsize
ELEY algi B | 3|25 2 BHEAR STRENGTH kPa b DISTRIBUTION
GepTH DESCRIPTION S| Z12([52] 5 o uwcowrnep  + FIELDVANE o
&2 T 10811 > o (%)
ELZ z |9 © | QUCKTRIAXIAL X REMOULDED WATER CONTENT {%)
91.2]  GROUND SURFACE w 0 40 6 80 100 25 50 U5 kN/m® TGR SA SI Cb
0.0 ASPHALT 94
0.2 Sand and gravet, trace sill (FILL)
Compact
Grey-brown lo grey
Meist
90
1 85 29
89.0 89
22 Sand and silt to sandy sill, some
gravel, containing organics (FILL)
Compacl {o loose 2] 88 7 °
Grey-brown
Maist
88
3 S5 9
87.5
T Silly SAND, trace gravel and clay y
{TILLY
Compact i alss | 1 a7 o 9 63 (28
86.8 Brown
44| \Moisl e
LIMESTONE (BEDRCCK),
containing shaie seams REC
Frash -
Grey 5 RC 160% 86 RQD = 64%
Medium strong o very sirong
Thinly bedded
Bedrock cored from 4,4 m io 7.4 m
deplh, For bedrock coring delails,
refer ta Record of Drilhole 07-16 85
REC =
6 RC 95% RQD = 65%
83.6 84
74 End of Borehole
Notes:
1. Borehole dry prior lo start of rock
coring operalions.
Oy
+3. w3 Numbers refer o o 3% STRAIN AT FAILURE



MIS-RCK 004 051111031.GPJ GAL-MISS.GDT 2/8/08

PROJECT: 05-1111-031
LOCATION: N 49033684 ;E 303826.7

INCLINATION: -80° AZIMUTH: —

RECORD OF DRILLHOLE: 07-16

DRILEING DATE: January 31, 2007
DR4E RIG: CME-75

DRILLING CONTRACTOR: Marathon Drifling 1.td.

SHEET 1 OF 1
DATUM: Geodelic

0 m =Z| JN - Jaint BE- Bedding PL. - Planar PO- Palished BR - Broken Rock
w o o = (S| FLT . Faul FO-Foliation CU-Curved K- Stickensided NOTE: For addiional
pur o o % TlE| shir- Shear CO- Canlact UN.Unddalig  SM- Smooth e et
am | 2 - 5 Iz iU vN - vein OR- Othogonal ST - Stepped Ro - Rough of abbreviatans & NOTES
8% 4 SCRIPTION g ELiEV. | Z '(_3 £ = CJ - Cenjugale CL- Cleavage IR - Iegular NB- Mechanicai Break  symbots. WATER LEVELS
Ikl g pESGRIPT: 2 [oerth| S 38 | secovery FRACT DISCONTINUITY DATA HYORNAK: [oameea INSTRUMENTATION
ax | 5 2 ) | TG = o [ sow R?fﬂ INDEX T COHDUCTMIFY ittt
A = ] wle o PER | Bange | coRre . cnvsec x|
o 2 5 E_, & [poneteconen 03m | s T"’DEE‘;'E?‘fU?UFME S L ERRCR tPa) b,
o o | ga2n|283R]9898| -20R| o825 | o088 e lnuw
Conlinued from Recerd of Borehale 7-16 86.78
|- LIMESTONE (BEDROCK), containing 442 B
- shaie seams ]
- Fresh i
[ Grey ]
— Medium sireng to very strong —
= Thinly begded 5 E
| - Fraciured zone a1 472 m 1
|3 ]
i 8 ]
g
A 3 ]
. =2 .
- |5 o —1 ]
g ]
- £ p
8
3 2 ]
3 i N
o -
- =
X 8 ]
I =
|- 83.76 ] ] ]
- End of Drillole 744 B ]
I— 1
S -]
E ¢ =
- -4
- 13 -]
— 12 -
- 13 —
f— 14 —
DEPTH SCALE LOGGED: DM
Golder
1:50 Associates CHECKED: LCC




MIS-MTO 001 051111031.GPJ GAL-MISS.GDT 2/8/08

Foor.

Foundation Design

MNola:

1. Borehole dry prios to start of rock
coring operations.

. 1 OF 1 TRIC
PROJECT  05-1114-031 RECORD OF BOREHOLE No 07-17 ME
W.P. 77-99-01 LOCATION N 4803308.3 ;E 304024.7 QRIGINATEDBY DM
DIST Eastern ~ HWY _401 BOREHOLE TYPE_ Track-Mounted C.M.E. 75, 203mm O.0), Hollow Stem Augers COMPILED BY ___KG
DATUM _Geodetic DATE January 24, 2007 CHECKED BY Lce
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES n: W |RESISTANCE PLOT = NATURAL - REMARKS
Haj & PLASTIC oygrupe  HOUDE
= n |22 9 20 40 6en 88 106 [UMT Ceognmey UMl 56 &
9 w2l 2 I 1 1 1 I W w wo| 2% [ oramsizE
ECEV Eiml W | 3i28| @ |SHEAR STRENGTHKPa e DISTRIBUTION
bep DESCRIPTION E12l 2 | £ 1532| & |o uNCONFINED  + FIELD VANE .
H 212l |2 1e8] 3 WATERCONTENT (%} | 1 %
ElE zZ [E°| © [® cuickTRIAGAL X REMOULDED (%)
3
92.0 GROUND SURFACE w 20 40 80 80 100 25 50 75 kN/m' |GR SA Sl CL
0.0 Sand and gravel (FILL}
Compacl
Grey
Maist
i sS 22 91
90.6 e
14 Clayay silt, some sand, lrace gravel :
(FILL) 2 z2 ] s8s 8 o
SHiff 2
80.9 Grey-brown 2 90
21 Moist 3
Sandy sit, trace gravel and clay, 4 1| s 1g o { 21 59 90
containing clayey siit zones and %
organics (FILL)
Compact
Brown 1o grey 89
Moist
o a]ss|
5 S8 19 88 [+]
87.7
13 LIMESTONE {BEDROCK], 6 | ro |REC ROD =63%
canlaining shale seams 140%
Frash
Grey
Medium sireng ta very sireng 87
Thinly bedded 7 | re 55? RQD = 43%
Bedrack cored frem 4.3 mio 7.5 m ’
depth, For bedrock cering delails,
refar 1o Racord of Drillhole 0717 86
REC =
8 | RC |1o0% RQD = 55%
85
84.5
75 End of Borehole

+ 3 X 3. Numbers refer to

Sensilivily

o¥% STRAIN AT FAILURE



PROJECT: 05-1111.031 RECORD OF DRILLHOLE: 07-17 SHEET 1 OF 1
LOCATION: N 4903308.3 E 304024.7 DRILLING DATE: Jariuary 24, 2007 DATUM: Geodefic
INCLINATION: -90° AZBAUTH: — DRILL RIG: CME-75
DRILLING CONTRACTOR: Marathon Drifling Lig.
E ® 0 2 JH - ot gg?;dding Eh—gi‘i]ma&:j PQ- Polished BR - Broken Rock
FLT - Fault - Folial - K - Slickensided .
3 3 9 % 132] sHr-shesr CO-Contat U Undiating b Sty MOTE: For ackiiond
g [&] ] = abbmviations refer 1o il
S8l w o ¢ |z o] vN -Vein QR-Orthogonal ST - Stepped Ro- Rough ol abireviations & NOTES
“’E 4 DESCRIPTION 5 | ELEV. ; Q E[Ols| €J - Conjugate Cl. - Cleavage IR -lregidar WE- Mechanial Break  symbals WATER LEVELS
Eul @ O [peprn| 5 |3 RECOVERY FRACT DISCONTRAUITY DATA HYORALIC | Diamera INSTRUMENTATION
g=| 5 g m |2 T o T eoon | 20 fDEX i CONDLCIMIY Poret Loacep:
a |z & & |2 [comccones o5 m ] 2 [ S e mmsuesace 11 L | i LA
o E |ssus|sses|889r| w208] o888 | oxss 2222 0in
Caontinued from Record of Borehole 07-17 8r.73
B LIMESTONE (BEDRQCK), tontaining 427 I h
L shale seams 6 ]
- Fresh HE: ._ 1] || ]
- Grey -
3 Meadium sirang to very strong E
. Thinly bedded ]
[ - Weathered and broken zone from 6.0 .
- o mlo66m -
L § 7 i
N 3 i
. 5 4
A g ;
........ 5 i
B 3 ]
— 5[ -]
B 3
o = 1 - —_— .
B £ ]
n [a] A
| =z
3 8 ]
- -
B 84,53 1 ]
B End of Exillhole 747 T 1 R
[ 5 3
. -
L W .
- 4
[ . 3
st 1
ol
S ,
al” k
= 3 ]
o 13 ]
al A
wl ]
=r ]
2 ]
of :
Sk
=L ]
ol ]
Y _'
: I~ -
8
i g
o
2 y
X
‘&3 DEPTH SCALE LOGGED: DM
b . Golder
5] 1:50 TASsociates CHECKED: LCC




MIS-MTO 001 051111031.6PJ GAL-MISS.GDT 2/8/08

o,

Feundation Design

PROJECT 05111103 RECORD OF BOREHOLE No 07-18 1 oF 1 METRIC
w.P. 77-99-01 LOCATION N 4903318.5 ;E 364025.6 ORIGINATEDXBY DM
DIST Eastern HWY 4t BOREHOLE TYPE_ Track-Mounled G.M.E. 75, 200mm O.B, Hollow Stem Augers COMPILEDBY __ kG
BDATUM _Geodelic DATE March 27, 2007 CHECKED BY Lcc
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES e w RESISTANCE PLOT NATURAL BEMARKS
Wl PLASTIC \ erure  Llouin] | k2
. o |5 z 2 20 40 60 s 100 UMIT  Coowent LMT[ £ 5 &
2lg wizgl z T w, w w i W | GRAINSIZE
ey Ele| g | 3|25| & [sHEARSTRENGTH P ——o—ri | = | ostriBunion
DEPTH DESCRIPTION AR EREE S |0 UNCONFINED  + FIELD VANE ¥ %)
Bz £ |EC[ U |® QUICKTRIAXIAL X REMOULDED WATER CONTENT (%)
91.8]  GROUND SURFACE w 20 40 B0 B0 100 ®_ W kNim® |GR 8A 51 oL
&40 ASPHALT
Sand and gravel (FILL}
041 "\ AsPHiALT
Sand and gravel, race lo some sift 4 o1
(FILL) 41788 26 o
Compact %
Brown %
004 Moist 2 55 14i0.1 o 39 40 14 7
1.7 LIMESTONE (BEDROCK), 80
containing shale seams REC
Frash 3 RC 76% RGO = 44%
Grey *
Medium strong ta vary strang
Fhialy badded REC
a | re |RE 89 RQD = 50%
Bedrock cored between 1.7 and 4.6 6%
m depth. For bedrogk coring
delalls, refer to Record of Drillhole
07-18.
N 88 RQD = 76%
87.2 o

4.6 End of Borehole

Note;

coring operations.

1. Borehole dry prior to start of rock

+ 3. w 3. Numbers refer Io

Sensitivity

0 %% STRAIN AT FAILURE




PROJECT: 05-1111-031 RECORD OF DRILLHOLE: 07-18 SHEET 1 OF 1
LGCATION: N 4903318.5 ;E 304025.6 DRILIING DAFE: March 27, 2007 DATUM: Geodelic
INCLINATION: -90° AZIMUTH: — DRILE RIG: CME-75
ORILLING CONTRACTOR: Marathon Drilling Ltd.
2 ElEn T BER gow  enmm o moteens
0] -Eaul - FolEati -G K - Slickenskled ) .
u g o % i9lP] shR-shear O Conact N Undliig M Sreean prrtdokeri i
Zol 9 a 6 |z |2 v -vein CR- O ST - Stepped Ro- Raugh SN abtriatans & NOTES
g | @ DESCRIPTION o ELEV. ; E ‘E =] I - Gonjugate G- Cleavage IR - [regudar MB- Mechanical Break  symbols WATER LEVELS
EE % 2 |oertH{ 5 = RECOVERY FRACT SISCONTINUITY DATA HYDRALLC [ Diametal INSTRUMENTATION
[ o= | 5 2 2 (=5 L = ROD. [ INDEX TFweT CORACTARTY [Peint Load e
g |2 N B I R A R N R - P e sy ) e | o kS
o © | = |snesjsssn|sees].svn| oa88] cage| PO eeoo ) U,
Continved from Record of Borehole 07-18 90.13
i LIMESTONE (BEDROCK}, conlaining 187 I i
. shale seams .
|-~ 2 Frash .
- Grey 3 b
B Medium slrong to very strong N
[ Thinly bedded ]
[ -Fractured between 1.7 mto 2.0 m M 1 - ]
" -Thia soilinfills at 2.1 mio 2.5 m 4 ]
3 - Verlical fraclures, sfighlly wealhered at [ N 1 . ]
= 31marwt33m ]
N 5 ]
. 4 -]
- 8720 11F 1001 - R
" End of Driflkcle 4.80 4
l— 5 __
& A
5 :. 7 _—
-_ 8 _—
- 9 -,:
of ]
= j* 10 -
Rl 2 -4
o i
5 J
(D. - -
e N
al J
=t .
b ]
o4 o p
Ot~ n "
S|
o i
al ]
- ]
b
ar ]
2 ]
=} ]
=
uw
S
=+
o
=1
S
2 DEPTH SCALE G-Old LOGGED: OM
M o1:s0 cr
= - Associates CHECKED: LGG




MIS-MTO 001 051111031.GPJ GAL-MISS.GDT 2/8/08

Fhesi.,

Foundalion Design

Sensitivity

PROJECT 05111151 RECORD OF BOREHOLE No 07-19 10F 1 METRIC
W.P. 77-99-01 LOCATION N 4903268.0 ;E 304401.8 ORIGINATEDBY DM
DIST Easlern HWY _401 BOREHOLE TYPE_ Track-Mounted C.M.E. 75, 200mm 0.0, Hollow StemAugers =~ 00 COMPILEDBY _ KG
DATUM Geodelic DATE January 24, 2007 CHECKED BY Lce
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w Y IRESISTANCE PLOT MATURAL = REMARKS
W | < PLASTIC s HQUID] | &
. Bzl g LIMIT umMITl £ i3 &
w 5 @ 20 40 &0 80 100 CONTENT =z g
= a [2E] 2 Ll L W w w | SE | cransiee
ELEV cle| & | 2 |25| & [SHEARSTRENGTHKPa — DISTRIBUTION
DERTH DESCRIPTION =(5| e |3 36| % |0 UNCONFINED  + FIELDVANE . Y %)
= z |EC1 @ |® QUICKTRIAXAL X REMOULDED WATER CONTENT (%)
90.8] _ GROUMD SURFACE . 20 40 60 80 100 2% 80 75 kN/m® {GR SA SI CL
0.0 Sand and gravef lo gravel, some
sand, containing cobbles (FiLL)
Compact
Grey
Moist 1|ss| = 80
2 S8 42 [+
a9
88.7
21 Clayey sil wilh sand, trace gravel,
conlaining organics (FILL) 3} ss 2] F—
Siiff
Dark brown fo grey
Moist 88
4 85 8 0
87
86.7 5 58 8
41| LIMESTONE {BEDROCK), e
conlaining shale seams 7] RC o RQD = 0%
75%
Frash
Grey 86
Medium sirang to very sirong
Thinty bedded
a [ ro |REC ROD =31%
Bedrock cored from 4.1 m to 7.4 m 93%
depih. For bedrock coring details,
refer lo Record of Brillhole 87-19 85
REC =
91 RC 11oc% 84 RQD = 69%
834
7.4 End of Boraholg
Note:
1. Borehoa dry prior 1o starl of rock
coring operations.
+3,x 3, Numbersreferio 3% oo A FAILURE



PROJECT: 05-11H-031 RECORD OF DRILLHOLE: 07-19 SHEET 1 OF 1
LOCATION: N 4903268.0 ;E 304401.8 DRILLING DATE: Januvary 24, 2007 DATUM: Geodetic
INGLINATION: -90°  AZIMUTH: - DRILLRIG: CMETS
DRILLING CONTRACTOR: Marathon Drilling Lid.
[a] L ZF JN - Joint BD- Bedding PL - Planar PO- Palished BR - Broken Rock
) % (4] ';: % % FLT - Fault FO- Foliation CU- Curved K - Stickensided HOTE: For addiioaal
c_(i 38 9 fid G SHR- Sh_eaf 0- Conlact UN - Undwiating Sh- Smoolk abbrevintions refer to kst
om | @ ° & |2 | Viv - Vein OR-Odhogonat  ST-Stepped  Ro- Rough alahbecriatons & NOTES
e 4 DESCRIPTION 5 | FLEV. ; O EjOfe| CI -Conpgele  CL-Cleavage IR - Ireguar MB- Mecharical Break  symbels WATER LEVELS
gl 2 D loerH| S |EE REGOVERY FRACT DISCONTINUITY DATA HYDRAULG | Diameral INSTRUMENTATION
& = £ g (m ' * [Foms Tson R‘%D. INDEX Bt "o:(ux:rwv Pn't‘ilanad RMC
=¥ b PER F .
a = PN il g CORE % | CORE % 03m BA":; GoRe TYPEAND SURKAGE | Lialiof 5 159,,'.: (MPa’; f&
a * | = |seer|se9r|sres|w2o8| 585 o888 2282 |uve
Confinued from Racord of Borehole 07-19 8666
B LIMESTONE {BEDROCK), contairing 414 I E
i shale seams ; ]
B Fresh ]
L. Grey .
- Medium slrong to very strong 11 1 A
B Thinly bedded p
- * - Oceaslonal herzontal infilled seams -
K 3 ]
3 g a ]
[ £ ]
C g ]
B 8 ]
B - ]
el | N ]
n I ] .
- o
- z -
- 2 ]
- 7 ]
i 83.41 |11 ]
B End of Drillkole EE | ]
[ & _'
. A
. -
. 3
- 2 ]
<0 : 7
2 )
s i
[ g
(= E
of ]
al ]
wk— 13 —
vl
=1 B ]
i
2 3
0 3 -
- i
ar n
ol i
af 7
[=] -
b ]
= i
uy
(=]
by
[=3
(=]
8| beetHscae
¥ LOGGED: DM
al Golder
sp_1:% TAssociates CHECKED: LCC




MIS-MTQ 001 051111031.GPy GAL-MISS.GDT 2/8/08

€

Foundation Design

Sensilivity

RECORD OF BOREHOLE No 07-20 t oF 1 METRIC
PROJECT _ 05-1131-031
W.P. 77-99-¢1 LOCATION N 4903282.6 ;E 304410.2 ORIGINATEDBY DM
DIST Easlera HWY 401 BOREHOLE TYPE_ Track-Mounted G.M.E. 75, 200mm Q.0. Hollow Stem Augers COMPILED BY _ Ko
DATUM _Geadelic DATE March 27, 2007 CHECKED BY LCC
DYMNAMIC COME PENETRATION
SOIL PROFILE SAMPLES [ W |RESISTANCE PLOT NA EMARKS
uj i snc NATWRAL ) g b= REMARK
<2l & Ly MOBTURE 5t £ X &
5 o L8] o 20 40 60 80 100 CONTENT 0
o | & N e I W, w wo | ST [ oraNsiZE
ELEV & o] & 2 g o 8 SHEAR STRENGTH kPa —— DISTRIBUTION
DEPTH DESCRIPTION AEHEREREE £ | O UNCONFINED  + FIELD VANE ¥ %)
£z £ [E°7 @ |e auickTmanL X REMOULDED WATER CONTENT (%)
905!  GROUND SURFACE ‘” 4 80 s 1o I’ 78 ke [GR SA s1 cL
[0 ASPHALT
0.3 Sand, some gravel and sill, lrace
clay {FiLL)
Dense
prey 1| 8s| 38 80 o 1470 11 5
80.7 cist
1.2 Gravel and cobbies, sama sand,
frace silt (ROCK FILL)
Compacl 2] 88 26
Gray 89
Dry s
3] 88 13 a
88.2
2.7 LIMESTONE (BEDROCK), 88
conlaining shate seams REG
Fresh 4 RG 160% RGQD =42%
Grey o
Medium sirong to very slrong
Thinly bedded
87
Badrock cored between 2.7 and 5.2 REC -
m deplh. For bedrock coring 51 Rc 67% RQD = 42%
dedails, refer 0 Record of Drllhole
07-20,
REG
6 | RC - 86 RQD = 42%
85,7 95%
5.2 End of Borehole
Nate:
1. Borehole dry prior to start of rock
coring cparations.
+ 3. y 3. Numbers refer fo 0% STRAIN AT FAILURE




PROJECT: 05-111£-031 RECORD OF DRILLHOLE: 07-20 SHEET 1 OF 1
LOCATION: N 4903282 6 ;E 304410.2 DRILLING DATE: March 27, 2007 DATUM: Geodetic
INCLINATION: -90° AZIMUTH: — BRILL RIG: CME-75
DRILLING CONTRACTOR: Marathon Drlling Lid.
o Z| N - el BD. Bedding PL - Planar PO- Polished BR - Broken Rack
. 2 ©® (L FO- Foliation ©U- Gurved K - Sickeasided HOTE: Fox sdkiionat
9 g o] & [SIE] shR-shear CO- Contact UN-Undialing  SM- Smoolh abteviARonS fefo o it
oot S [z —so]) VN - vein GR- Othogona! ST - Stepped Ro-Rough fipthucraistiy NOTES
i DESCRIPTION 5 |ELEY- | Z |0 Ficle| CJ Congale  CL- Clasvage IR -lmegidar WS- ool Break _symbals WATER LEVELS
Eul ¢ 2 foeeth] 5 |28 RECOVERY FRACT DISCONTINUITY DATA HYDRALMC | Ciarmerdl INSTRUMENTATION
a=13 2 (m} T % |z [Torm Foow R‘%D' INDEX oPwIL G):;DUCTMTY wm
u = & = % core [conc % OF_E';' Bange [ CORE TYPERND SURRACE | [safan] = -ﬂw-;fseg et v,
o “ | & | 298| 3895) 83537 w2un] 58] o888 2222 luve
Continued from Record of Borehole 07-20 8816
N LIMESTONE {BEDROCK]), containing 274 1
B 5 shale seams h
a Frash ]
E Grey 4 J
- Mediurn strong to very strong R
B Thinly bedded E
4 -
[ 5 ]
i ] ]
. -
B 8572 ]
- End of Drillaole 518 ] ]
& 4
g _ .
1 L ]
i - E
_ & -
j - ]
- B .
il B ]
5 i
% N ]
! _— .
: 11 - -
i X ]
| I -
b ]
I oy P
I wf —
; al ]
i wit i
i o ]
= ]
N [ o =
| o ]
I ]
@ i
o} 3
=L b
(=] -5
=L
! =t .
g n
j =1
il ho g
o
(=3
v
. "&? DEPTH SCALE LOGGED: DM
ol . Golder
|18 PASsociates CHECKED: LCC




; @Go Foundation Design
i der
: Associates
- 1 OF 1
| PROJECT  05.1112.051 RECORD OF BOREHOLE No 07-21 METRIC
WP 779901 LOCATION N 4903260.3 :F 304822.3 ORIGINATED BY DM
i DIST Eastarn  HWY _401 BOREHOLE TYPE_ Track-Mounted C.M.E. 75, 200mm Q.D. Hollow Slem Augers COMPILED BY __KG
DATUM _Geodelic DATE January 22, 2007 CHECKED BY LCC
L DYNAMIC CONE PENETRATION
| SOIL PROFILE SAMPLES © Y |RESISTANCE PLOT = s NAURAL o . REMARKS
Hdol 5 MOISTURE = L 2
= o 25| @ 20 40 60 80 100 |UMT conrent HMT| 3 O
=g - L b : v w w | ¥ | GRANSEE
ol %] 2 ]251 @ [SHEARSTRENGTHPa S
ELEY DESGRIPTION s N E: e O DISTRIBUTICN
DEFTH Zl | 2|51 5 |o UNGONFINED  + FIELD VANE o
|2 ?1agt g " ¥ (%)
Bz  |gO] @ |e quokTriaxial x Remoulper] WATER GONTENT (%)
87.8]  GROUMD SURFACE o 20 40 60 B0 00 B 50 75 kfm® JGR SA SF CL
0.¢ ASPHALT
03 Sand and gravel io sand, irace
gravel (FILL)
Compact
Brown lo grey 5 558 26 87
Moist
2 55 20 0
86|
85.8
Clayay sll, lrace sand and gravel .
'k 23 (FILL. 43| ss | a7
Very stiff to hard G
: Brown 2
Moist s 85
Gravel and cobbles, some sand 3
(ROCK FILL) g 4 88 12
1 Leosa lo dense
: } Grey :
3 Moist o
A5 ss!l s 84 5
:
i q6lss]| 8
; : 83
: {7 ss | 2
L 2.0 =]
v 6.0] . JOPSOIL s 82
Clayey sill with sand lo some sand, %] 8 85 10 o
trace gravel (FILL} X%
SHiff to very stiff %
L Grey-brown :
£ Moist qo|ss| 81 5 4 23 41 22
P F 3
80,4 $
7.5 SILTY CLAY, lrace gravel
: SHift 5 o—f
: %: 708 Brawn 0| s8¢ BO b
: f 5 Moisk
End of Borehofe
Note:
ok
b 1. Borehole dry upon completion of
: drilling.
|
.
g
Lk o
(=
o
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. I
i ]
i =
fi |
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-
o
Q
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2
0
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3 O
i E
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@
=3

+3,%3, Numbersteferte 3% grpa AT FAILURE
Sensilivity




PROJECT: 05-1111-031

LOCATION: N 4903478.5 |E 306775.2

RECORD OF DRILLHOLE: 07-23

DRILLING DATE: January 22, 2007
DRILL RIG: CME-75

SHEET 1 OF 1

DATUM: Geodelic

é
!

MIS-RCK 004 051111031.GPJ GAL-MISS.GDT 2/8/08

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Marathon Drifling Lid.
[u] Hf |2 SN - Joint B80- Bedding PL - Planar
w [d ] b: 1L FLY . Fauit FO- Foliation U Curved
- 8 Q 3 = SHR- Shear CO- Contact UN - Unduating
Zo |l B o 6 |z i v - vein OR- Crthogonal ST- Slepped NOTES
@ | DESCRIPTION 5[ EE ] 2 255 O Comue  cL-Coavege IR Imegudar WATER LEVELS
Il I @ loerH| 5 [RE RECOVERY | o [FRACT DISCONTINUITY DATA INSTRUMENTATION
&= - 1 m w Q F | 1o | soun | " RER | pange BT
[ E n E 3 CORE™ |CORE% 03m | WS TYPE AND SURFACE @
o T |8292|239R| 8898 ] »2u8| oBER| o838 2
Continued from Record of Borehote 07-23 108,83
3 1 IMESTONE (BEDROCK), containing 167 T i
| shale seams K
- 2 Fresh —
¥ Grey k
- Medium strong to very strong 1
i Thinly bedded ]
X -Vertical and horizontal seams from 2.21 ]
- m fo 4.06 m infilled with caicite B
[, -
- 4 106.44 1 | | .
[ End of Drilthole 4.G6 b
- 5 -
- ]
L ]
I ]
E J
. ]
A _
DEPTH SCALE LOGGED: DM
_ Golder
+:50 CHECKED: LCC




MIS-MTO 001 051111031.GPJ GAL-MISS.GDT 2/8/08

K ¢
€

Foundalion Design

Sensitivily

WP 77-99-01 LOCATION N 4803471.6 ;E 305780.3 ORIGINATEDBY DM
DIsST Easlern HWY 401 BOREHGLE TYPE__ Track-Mounted G.M.E. 75, 200mm C.D. Hollow Stem Augers COMPILED BY KG
DATUM CGeodetig DATE January 78, 2007 CHECKED BY LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 2 |RESISTANGE PLOT pagnc MERAL b L REMARKS
[ MOISTURE = K
= w | & Z| @ 20 48 80 B0 100 [UMIT  Teagany  HMT S 05 &
ERE: wzE| z e L : wp w w | 54 | oransize
ELEV Ela| & | 3 |25]| & |SHEARSTRENGTHKPa . e DISTRIBUTION
BERTH DESCRIPTION 5 2l x]s 28 L [ O UNCONFINED — + FIELD VANE iy Y (%)
sl 2 ZIECL @ | QUICKTRIAXAL X REMOULDED] WATER CONTENT (%)
1106  GROUND SURFACE w 26 40 60 80 100 25 50 75 km' |GR SA B CL
o ASPHALT
81 “Gravally sand, Irace sl (FILE)
Dense
Brown 10
1095 Moist 1 58 35 25 67 (B)
1.1 Sand and gravel, containing
cobbles (FILL)
Very laose
Groy 2088 2 109
108.7 Maist
2.0 LIMESTONE (BEDROCK),
centaining shale seams
Fresh REC D = 73%
Grey 31 BC | g5q 108 Ra
Medium sltrong to very slrong
Thiniy bedded
Bedrock cored from 2.0 mio 4.6 m
depih. For badrock coring details,
refer to Record of Drillhole 07-24 REC 107
41 RC | gaor RQD = 46%
106.0 1ne
46 End of Borehole b
Nole:
1. Borehole dry prior 1o start of rock
coring operations.
43, x3; Numbsrsreferto 3% grpan AT FAILURE



PROJECT: 05-1111-031 RECORD OF DRILLHOLE: 07-24 SHEET 1 OF 1
LQCATION: N 4903471.6 :E 305760.3 DRILUNG DATE: January 29, 2007 DATUM: Geodelic
DRIL: : CME-75
INCLINATION: 60°  AZIMUTH: - LRIG: CME
DRILLING CONTRACTOR: Marathon Driliing LId.
[a] w Z] JN - Joir B80- Bedding Pi - Planar PO- Polished BR - Broken Rock
w o © e e e FO- Foltation CU- Curved K - Slickensided HoTE:F, '
w S g & |G| sHR- shear CO- Gontact YH-Undulalilg  SM- Smacth it mies okt
Zal 8 g o [z fci] vn - vein OR-Ohogonal  ST-Stepped . Ro - Rough Ui abbrenaten & NOTES
2E G DESCRIPTION 3 | Y | 2 [9EO| o) Comgeto CL-Clvage IR “inequiar B bechasol Beak_iimbees WATER LEVELS
Eo| ¢ 2 loeptal 5 g E RECOVERY FRACT DISCONTINUITY DATA HVDRAULIC | Sraniena INSTRUMENTATION
= = i} E 2
a=| 5 Sl (%5 ) roaToom Rgﬂ. INDEX BT COMDUCTIMITY [Point Loadfrus
= 5 z 1@ o ? g PER | gangs | core K, cmisec Index { oy
o i & i f O fcorE]{core 03m AXIS TYPEW-‘#*F'-CE 1 S ey v,
& ® | & |ss9z|s89a)9505 | we0s]| 0a88 | angg| PN PR2E |a..
. Coenlinued from Record of Borehole G7-24 108.65
— 2 LIMESTONE [BEDROCK), containing 198 [T =
[ shale seams ]
| Fresh 3
- Grey ]
B Medium strong to very strong 3 g
i i Thinly bedded T
5 B ]
s [ 8 - Fractured zones betwaen 1.95mto R
- 3]s 206 mand 3.58 mto 3.74 m i i | | -
3 - i
B = - Horizontal infilled seams, occasional J
b | | | calkite Inclusions ]
______ f M F- 1
- o i
3 z ]
- 4 -
( - 4 —
B 10559 3 | n ;
' - End of Drifhole 4.62 J
t I -
ror ]
L ]
! - ]
}« X y
g E
- .
c ot - ]
ol - .
f 3 ]
{ ! ]
1 — 10 1
] o 1
i=4 8
= ]
kb .
- N
ar -
of E
wl ]
9 = -
- N —]
T(’I o ]
or “
e 5 4
o ]
[} o i
—F i
o3
E B -
-} N
has
w0y
o
=t
[
(=]
X
.1 g DEPTH SCALE G I der LOGGED: DM
- NREL JAssociates CHECKED: LCC
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Foundation Design

MIS-MTO 001 051111031.GPJ GAL-MISS.GDT 2/8/08

Sensilivity

PROJECT 051111041 RECORD OF BOREHOLE No 07-25 10F 1 METRIC
wW.p, 77-98-01 LOCATION M 4803545.5 ;E 305911.3 ORIGINATED BY DM
DIST Eastern ~ HWY 401 BOREHOLE TYPE_ Track-Mgunted C,M.E. 75, 200mm 0.D. Holiow Stem Augers COMPILED BY _ Ko
DATUM _Geodelic DATE January 24, 2007 CHECKED BY Lce
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES I W |RESISTANCE PLOT NATURAL REMARKS
) 5 PLASTIC \oioripe  LouDf E
5 o |£5] B 20 40 60 80 100 |UMT oy UMT S &
215 w22 2 e M I We w w [ SE | cramsize
ELEV El8w| 3 |25| & [sHEARSTRENGTH KPS o1 | * | osTRIBUTION
DEPTH DESCRIPTION 2|31 F | 51358| £ |o unconened  + FiELD VANE ¥ %)
el z |z®| @ |eo quick TRIAIAL % REMOuLDED] WATER CONTENT (%)
116.8| _ GROUND SURFACE w 20 40 &0 80 500 25 50 75 km® JGR SA SI cL
G0 Band, lrace gravel lo sand and
gravel, conlaining cebbles (FILL)
Compact 1o dense
Grey
Moist
1 3
8s 2 109 b
108.6
14 Sandy silt, lrace gravel, conlaining
arganics {FILL) 2| 88 4 e
Loosa to very dense
Brown 1o grey-brown 1
107.8 MMoist X TG0 08
221 "{IMESTONE (BEDROCK,
conlaining shale seal
Fresh o me 4 | RC g{f‘g RQD = 37%
Grey
Medium strong to very slrong 107
Thinly bedded
Bedrock cored from 2.2 mtc 5.4 m
depth. For bedrack coring details, REC
reler o Record of Drithole 67-25 51 RC gy 106 RQD = 72%
C
8 | R [REC 105 RQD = 85%
1048
5.4 End of Borehole
Note:
1, Borehtle dey prior to start of rock
coring operations.
+3,x3; Numbarsreferto 3% gy v FaiURE



PROJECT: 05-1111-031 RECORD OF DRILLHOLE: 07-25 SHEET 1 OF 1
LOCATION: N 4903545.5 ;E 3059113 DRILLING DATE: January 24, 2007 DATUM: Geodetic
INCLINATION; -20° AZIMUTH: - DRILL RIG: CME-75 -
DRILLING CONTRACTOR: Marathon Drifling Ltd.
! [} m ZI 3N - Jainl BOD- Bedding PL - Planar PO- Polished BR - Broken Rock
1 @ 4] = (S FLT - Faut FO- Foliation CU- Curved K - Slickensided HOTE: For addional
= g ] . & P SHR- Shear £0- Contact UN-Undusling  SM- Smooth abbreviabons refer ta st NOTES
3ot & Py & |z o] vn -vein OR- Orthogonal ST - Stepped Ro-flaugh of AbiwenroSonis &
e @ DESCRIPTION 2 ELEV. ; ;Q_ E Clia| CJ - Conjugate €L - Cleavage IR - lmegular MB- Mechanical Break  symbuls. WATER LEVELS
ELf g Q |DEPTH| 5 EE RECOVERY FRAGT DISCONTHRUITY BATA HVDRAULIC | Diametat INSTRUMENTATION
=15 =] m iyt More o R'?/ o 'Tn%%x P mﬂm?m o) “E’
= ) CTYSG "
i g ) T e B e NN e B
8898} 8a98 8858 | »228| o825 oR88 2228 |ara
) LContinved from Record of Barehole 07-25 107.80
X LIMESTONE (BEDROGK), cortaining 220 1l ]
- shale seams N
B Fresh .
R Grey 4 ]
B Medium strong to very slrong ]
. Thinly bedded -
g S E
} i B ]
H
B i ]
3 g 4
. . 2 |
Tk L g ]
.......... j | § ]
B 5 R
: A N
- a
8 i
B o ]
- z -4
- 5 B —
X 104.59 Hi ]
- Erd of Drillholg 541 o ]
C . ]
| L ]
. 3
i I ]
! C . ]
! 3 ]
i 8 ]
2 - 10 N
ol ]
o .
ol
. ap k
~F i
ab -
{ oL n .
b ol
ar i
st i
af -
aF ]
ok ]
of :
1 J
=] SR ]
! =L J
o -
. f=]
. =
=
f=)
w
2 DEPTH SCALE LGGGED: DM
| 1 Golder
! b I ‘Associates CHECKED: LCC



MIS-MTO 001 051111031.GPJ GAL-MISS.GOT 2/8/08

e,

Foundalion Design

RECORD OF BOREHOLE No 07-26

1 oF 1 METRIC

Note:

1. Borehole dry grior lo star of rock

caring operations.

PROJECT 051111031
wW.p. 77-08-01 LOCATION N 4903552.2 ;E 305906.6 ORIGINATEDBY DM
DIST Easiern HWY _401 BOREHOLE TYPE_ Track-Mouated C.M.E. 75, 200mm 0.8, Hollow Ster: Augers COMPILED BY KG
DATUM _Geodelic DATE March 8, 2007 CHECKED BY LeC
SOIL PROFILE SAMPLES | o wy  [EYNAMIC CONE PENETRATION
uj = plastic MATURAL 1o L=t REMARKS
@ MOISTURE E E
= o 52| 8 2 40 60 80 10 |UMT ogmnr  WMT| S @ &
Sl = L L L 1 1 We w w, | SU | GRAINSIZE
ELEV olg | ¥ 219 6| 2 |SHEARSTRENGTHkPa =
DESCRIPTION =S = z 2 = —a— DISTRIBUTION
DEPTH & 5 ,t = 8 e <>t O UNCONFINED + FIELD VANE 'Y (%}
el 7 £ |£C| © | QUICKTRAXIAL X REMOULDEG WATER CONTENT (%)
11131 GROUND SURFAGE - I L A L & s 18 kMn® [GR SA SI CL
0.0 ASFHALT
0.2 Sand and gravel fo gravel, some % 111
sand, trace sill, conlalning cobbles *
(FILL} .
Dense lo very dense PR
Brown 1o grey DR 1| 85 p6/0.24
100.9 Moist :?K ¥ 110
1.4 Clayey silt, some sand, trace gravel b
(FILL) : 2| ss 8 f—
1003 SU X
2‘0 Gray-brown
: Moist /
LIMESTONE (BEDROCK), REC 109
containing shale seams 341 RC 89% RGE = 31%
Fresh °
Grey
Medium sirong fo vary strong
Thinly bedded 108
Bedrack cored from 2.0 mic 4.5 m
depth. For bedrock coring details, REC =
refer to Racard of Drilthale 07-26 4| BRC | g RQD =65%
106.8 107
4.5 End of Borehofe

+ 3 X 3. Numbers refer to

Sensitivity

0
0 3% SIRANAT FAILURE



PROJECT: 05-1114-031 RECORD OF DRILLHOLE: 07-26 SHEET 1 OF 1

LOCATION: N 48035522 ;& 305906.6 DRUILLING DATE: March 8, 2007 DATUM: Geodefic
DRILL RIG: CME-75

J—

MIS-RCK 004 051111031.GPJ GAL-MISS.GDT 2/8/08

INCLINATION: -90° AZIMUTH: - )
DRILLING CONTRACTOR: Marathon Drifling Ltd.
g o [ufz] e -Jomt B0- Bedding L - pxamerd PO- Polished BR - Broken Hock
3] FLT - Faul FO- Fodialion CU- Curw K - Stickensided ; .
Y o Q & [2P] shr- shear CO- Cantact UN-Unduatilg M- Smooth HOTE: Foe addiionad
T ¢ p ) . I = achrevialions reter o ist NGTES
Sin bl ° o |Z ~loje] Vi - Vein GR- Orthogonat ST - Stepped Ra - Rough of abbreviations &
ag | O DESCRIPTION 5 |ELEV. | = 2 Ol e] G -Coniugete CL - Cleavage IR - lzegular MB- Mechanicat Breck  symbols WATER LEVELS
h| ¢ 2 JoerH| 5 3§ REGOVERY FRAGT DISCONTINITY DATA HYDRAUIC [ameva INSTRUMENTATION
il I Z o (%l x5 From Jsow | a | e W CCHOUCTITY [Poit Loacla
4 5 > o . L PER [ gange | GORE |y, . il ot
a ] 3 |CGRE % | CORE %, '£ AND SHRFACE il ¢ v o (MPa)
& @ oS N oy R =St Y Do B i o oYY 8 G
98 | 82826] w228 | -22k] B8R 2222 e
Continued from Record of Borehole 47-26 1g9.32
- 2 LIMESTONE (BEDROCK), containing 128 ] =
» shale seams 1
- Fresh E
- Sray o |
3 Medium strong to very strong 3 & E
- Thinly bedded ]
L 3 ]
- 4 g ]
— 7l
- 106.78 Eil 51Kl RHA 1
o End of Drillhole 4.53, ;
- ° -
|— ] ;
2 -
| — 7 ":
|— a _':
L 5 ]
. -
. 3
LOGGED: DM

DEPTH SCALE
Golder

i:50 ASSOCi as CHECKED: 1CC




@Gﬁ Foundalion Design
EGolder
s Associates

- 1 OF 1
PROJECT 051111031 RECORD OF BOREHOLE No 07-27 METRIC
{ W.P, 77-99-01 LOCATION N 4903802.8 :£ 306270.6 ORIGINATED BY DM
DIST Easiem HWY _401 BOREHOLE TYPE__Track-Mounted C.M.E. 75, 200mm O.D. Hoffiow Stem Augers COMPILEDBY __ kG
DATUM _Geodslic DATE Jaauacy 24, 2007 CHECKED BY Loe
DYNAMIC CONE PENETRATION
{ S0IL PROFILE SAMPLES | o 4 [RESISTANGE PLOT e e ool | remarks
E2 & MOISTURE =k
5 o |£8] % 20 40 80 80 100 |UMIT ooymnr  UMIT| 2 & &
2| & IZg} z N ———— . we w w | 3& | cramsEE
; ELEV dlEi ¥l 3J|og] © |SHEAR STRENGTH kPa =
DESCRIPTION R A (= ———— CISTRIBUTION
DEPTH SISt E | 5 [28} £ [0 UNCONFINED  + FIELD VANE Y (%)
ElZ Z |E°| © |e ouickTRIMxAL X REMOULDE WATER CONTENT (%)
112.5|  GROUND SURFACE u 2% 40 60 80 100 25 50 75 kN/m® IGR SA SI CL
0.0 Sand and gravel {FILL)
Compact
B{qwn 112
111.7]  Moist “ {155 boio o
Clayey sili, some sand (FILL) sleteid
Sand and gravel, containing D3]
ﬂ}-Z cobbles {FilL)
! 3 Compact . REC ~ 970,
. Brown 2 | RC | guyr 141 RQD = 27%
Moist
LIMESTONE {BEDROCK],
coniaining shale seams REC
Fresh = 28Y
Ay 3¢ RC | gg 410 RQD = 28%
Medium strong lo very sirong
Thinly bedded
Bedrock cored rom 1.3 m4036m REC o
depih. For badrack coring details, 4| RC | 7gar RQD = 21%
103.0 refer lo Record of Drillhcle 07-27 109
38 “End of Borehole
Note:
1. Borehole dry prior lo starl of rock
coring aperations.

i e e

R

MIS-MTO 001 051111031.GP GAL-MISS.GDT 2/8/08

E +3,x3; Numbesstefarto 3% o AT FAILURE

Sensitivity




MiS-RCK 004 051111031.GPJ GAL-MISS,GDT 2/8/08

PROJECT: 05-1161-031 RECORD OF DRILLHOLE: 07-27 SHEET 1 OF 1
LOCATION: N 4903802.8 ;E 306270.6 ORILLING DATE: January 24, 2007 DATUM: Geodelic
INCLINATION: -80° AZIMUTH: — DRILL RIG: CME-75
DRILLING CONTRACTOR: Marathon Drilling 1.4d.
g ,"3 é JN - ;oinl ED- Bedding PL - Planar PQ- Palished BR - Broken Rock
© FLT - Faul 0- Folati CU- Cueved % - Slickensided .
u g q % 1312) st Stosr 0 Gontacl N Uredatog  SHY Smoath A i
ol g a S |2 fSt v - vein OR- Orthogonal ST - Stepped Ra - Rough of abtveniatons & NOTES
By | & DESCRIPTION = ELEV. | 2 Q E[Ols} CJ_- Conjugale I, - Cavags 1R - frequiar MB- Mechanical Break  sybls, WATER LEVELS
EG| ¢ D |oeetn| 3 [2 £ RECOVERY FRACT DISCONTINUITY DATA HYDRAAKC | Diarmestad INSTRUMENTATION
%E 3 E {m) o % | vora | soun R'gu' Ir::DEix D angs s emisac Po:rr:‘gteadm&c
° & g ) A e i O 1 e I o Y i
aselgges «2281 825 o888 = P
Conlinued frem Record of Borehote 07-27 111,21
[ LIMESTONE (BEDROCK), containing 1.29 ]
N shale seams 2 1
- Frash -
B Grey 1 -]
3 o Medium strong to very strong R
T g Thinly bedded ]
- |3 ]
3 'E 3 ]
[ i}
n [y _
g ]
[ 3
. ]
[ € 1
- z -
I ] -
5 4 i
- 08,95 | . || ]
R End of Drilihole 355 E
. ]
- -
[ 5 -
5 ]
I _
[ & f_
5 ;
¥ ]
L 10 -
. 11 A
DERTH SCALE Gol([er LOGGED: DM
1:50 ASSOCI es CHECKED: LCC
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MIS-MTO 001 051111031.GPJ GAL-MISS.GDT 2/8/08

st

Faundation Design

Sensilivity

- 1 OF 1
PROJECT 064141031 RECORD OF BOREHOLE No 07-28 METRIC
W.P. 77-99-01 LOCATION N 4203812.5 ;E 306263.8 ORIGINATED BY DM
DIST Easlern HWY _401% BOREHOLE TYPE__Track-Mounled C.M.E. 75, 200mm O.D. Hollow Stem Augars COMPILEDBY _ KG
DATUM _Geodelic DATE March 12, 2007 CHECKED BY LEG
SOIL PROFILE SAMPLES | ¢ ay  [DYNAMIC CONE SENETRATION — REMARKS
wel % PLASTIC Lauio |
5 S MoiSTURE "l B E &
[~ EIR 20 4o 60 B0 100 |UMT onent Z0
ale wlzgl = ! ! L y 1 We w w | > @ | cransize
L@l Jd|losg] © |SHEARSTRENGTH kPa
ELEV DESCRIPTION =l = a < Z = e — Qe — DISTRIBUTION
DEPTH 131 E | 5 [Z28] £ |0 UNCONFINED  + FIELD VANE . Y %)
B z |k O @ |e QUICKTRIAXIAL % REMOULDER] WATER CONTENT (%)
113.1 GROUND SURFACE. w 20 40 60 80 100 25 50 75 xN/mY |GR SA 51 CL
0.0 ASPHALT 113
0.2 Sand and gravei, some sif, irace
clay (FILL})
1122 Dense o very dense
: 8rown 41 46 10 3
0.9] "\ Maist vpss e 12 °
Gravel and cobbles (ROCK FiLL)
115 gfgde“se 2 | 55 b1
6] \oy
LIMESTONE (BEDROCK]},
conlaining shale seams 111
Fresh REC = 108
Grey 3| RC 92% RQD = 19%
Mediurn strong to very sirong
Thinly bedded
Bedrock cored from 1.6 mlo 4.7 m 10
depth. For bedrock coring details,
reler lo Record of Dritthole 07-28
4 | rRe E)%% . RQD = 73%
109
108.5
4.7 End of Borehole
Note:
1. Barehole dry prior te slarl of rock
cofing operations.
0
+ 3‘ X 3: Numbers refer lo 03’{’ STRAIN AT FAILURE



MIS-RCK 004 051111031.GPJ GAL-MISS.GDT 2/8/08

PROJECT: 05-1111-031
LOGATION: N 49038125 ;E 306263.68

RECORD OF DRILLHOLE: 07-28

DRILING DATE:  March 12, 2007

DRILL RIG: CME-75

BHEET 1 OF 1

DATUM: Geodalic

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRAGTOR: Marathon Drilling Ltd.
) o g - ot BO- Bedding PL - Panar PO- Polished BR - Broken Rock
0] FLT - Faut FO- Fotiation CU- Curved K - Slickensided § .
u =] o % |G| sHR- Shear CO- Contact UN-Uniobg Sk Smooth o oo
Sal & = g bz _Iof| v -Vein OR- Cithogonal ST - Stepped 0~ Rough oMy NOTES
o | @ DESCRIPTION g ELEV. | Z E E[Ol ] CF - Conjugrale CL - Cleavage IR - lreqar W3- Mechanical Break  symbois WATER LEVELS
..:'3 f % 2 nepTH % H E RECOVERY FRACT THSCONTINUITY DATA. HYDRALZIC | Diametral INSTRUMENTATION
0= pur ‘.’2..1 {ra} TR = TOTAL | 500D R ?@,D INDEX Pvers coaux:wm mmm
w = 4 EXTVE 1
o = & é % [oones, jcorex JER | margts | cort TEMDERENCE Ll Y;"f::, i de
a L 12398 2BER v |{nmae
Continued from Record of Borehale 67-28 11148
- LIMESTONE {BEDRCCK), containing 162 E
- shale seams *
= 2 Fresh B
[ Grey ]
| Medium strong to very strong .
|- Thinly bedded 5
- y 3 g ]
B - + Moderately weathered and fractured ]
3 § belween 1.58 mand 1.91m ]
[ 3| | - Fractured between 2.59 m and 2.66 m ]
|- 3 E —
[ 8 - Fractured between 3.09 m and 3.32m —| ]
B 2 ]
X 2 .
i &
b 4
B g ]
C 4 8 X
— .
- -
. 108.45 - 1
- End of Drikhole 4865 E
- & ]
. ]
- 7 -
- @ _-
- ]
. ]
— 1 ]
DEPTH SCALE LOGGED: DM
Golder
1:50 ASSOCi ¢S CHECKED: LCC




MIS-MTO 001 051111031.GPJ GAL-MISS,GDT 2/8/08

oo,

Foundation Design

WIF- 1 oF 1 METRIC
PROJECT 054111051 RECORD OF BOREHOLE No 07-WIF-1
Ww.P. 77-99-01 LOCATION N 4899164.0 ;E 306514.4 ORIGINATED BY _DM
DIST Eastern HWY _401 BOREHOLE TYPE _ Track-Mounied C.M.E. 75, 200mm O.D. Hellow Stem Augers COMPILED BY __KG
DATUM _Geodslic DATE March 26, 2007 CHECKED BY LcC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 W |RESISTANCE PLOT asme NAURAL o - REMARKS
el 3 LM MOSTURE . et & F &
'6 x @ g &l @ 2|(1 4[0 SID 80 190 CONTENT % 2 GRAIN SIZE
9 el = We w wy =
ELEV Eld| 8 | 2125 & |SHEARSTRENGTHKPa ; o . CISTRIBUTION
= Z =
DEPTH DESCRIPTION 13| 2| 5|28| & [o unconemen  + FIELDVANE ] ¥ %)
El= z O @ |e auekTRxiaL X REMOULDEG VWATER GONTENT (%)
a
GROUND SURFACE w 20 40 60 80 100 25 50 75 kN/m® |GR SA 51 CL
0.0 ASPHALT
0.1 Sand and gravel, some sill, {race
clay, containing asphallt and brick
fragments (FILL})
Compacl {0 very loose
Browrt lo grey 11ss | 28 -] 8 41 15 6
Maisi
z 85 4
3 85 8 o
3.0 LIMESTONE (BEDROCKY},
containing shale seams REC
F =799
Grr?ai'h 51 RC |ioa% RQD = 72%
Madium strong o very sireng
Thinly bedded
Bedrack cored belween 3,0 and 54
m depth, For badrack coring 6 | ro § REC RQD = 51%
delails, refer io Record of Driflhole 85%
O7-WIF-1,
REC = B2V
4 7| RC oo RQD = 62%
54 End of Borahole
Nete:
1. Borehcle dry prior 1o start of rock
coring operalions.
+3‘ x 3, Numbers refer lo o 3% STRAIN AT FAILURE

Sensitivity



PROJEGT: 05-1411-031 RECORD OF DRILLHOLE: 07-WiF-1 SHEET 1 OF 1
LOCATION; N 4899164.0 E 3085144 DRILLING DATE: March 26, 2007 DATUM: Gecdetic
DRILL RIG: CME-75
INCLINATION: -90° AZIMUTH: — .
DRILLING CONTRACTOR: Marathon Drilling Lid.
0 - =| JN - Joint BD- Bedding PL. - Planar PQ- Polished BR - Broken Rock
m o O I gg FLT - Fant FC- Foliation CU- Curved K - Slickensided NOTE: For addhionsl
u 0 Q & |O|F{ SHR- Shear CO- Cantact UN- Unduiating SM- Smoath abbraviations refer o s
ot 4 = g |z fel8] vn - vein OR.Qchogonal 57 - Stepped Ra - Rough o Aecviztions & NOTES
77} % r DESCRIFTION 8 ELEV. | 2 g E|0lg] CJ - Conugate CE - Cleavage iR - Imegutar MB- Mochanical Break  symbols. WATER LEVELS
Rt 2 |oepth g S E RECOVERY FRACT DISCONTINUITY DATA HYDRAULG ] Diametral INSTRUMENTATION
=13 o 1% |5 o o] d | e pA el o 23
& z & & | S |ooneh foonen aam| M Som |TREmDSUREACE [ dliol o w y o | BPe b
o * | € |azes|as9n]sesn|w2on| .388) o5as 2228 nes
Continued from Record of Borehole 07-WIF-1
3 |
B 3 LIMESTONE (BEDROCK]), conlaining 289 i
|- shale seams -1
|- Fresh -4
B Grey 5 ]
B Medium strong lo very strong ]
B Thinly bedded E
. H I - ]
B 6 3
— s ik - _
[ . i
N End of Driflhole 53 N M — 1
- & ]
.+ .
.. & ]
g 1
- 10 ]
- -~
1 -
ol |
oFr -
sk 4
al i
i I i
[a] B -
oL i
7]
til g i
S 2 -
i 3
GF N
= -
o 4
gl ]
ok ]
=] & -
] bt A
| -
un)
} o
e g
g
o
O] DEPTHSCALE Golder LOGGED: OM
g _1:50 FAssociates CHECKED: LCC




MIS-MTO 001 051111031.GPJ GAL-MISS.GOT 2/8/08

€

Foundation Design

W.P.
DIST

PROJECT

05-1111-031

77-99-01

Eastern HWY 401

DATUM _Geadelic

BOREHOLE TYPE _ Track-Mounted C.M.E. 75, 200mm 0.D. Hollow Stem Augers COMPILED BY
GCHECKED BY

RECORD OF BOREHOLE No 07-WIF-2
LOCATION

N 4899161.4 .E 306510.5

1 OF 1

DATE

March 26, 2007

METRIC

ORIGINATED BY _DM

KG

LCC

SOl PROFILE

SAMPLES

ELEV

BEPTH

DESCRIPFION

GROUND SURFACE

STRAT PLOT

NUMBER
TYPE
“N* VALUES

GROUND WATER

CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION

RESISTANCE PLOT 2—_

20 40 80 a0 100
t 1 1 L i

SHEAR STRENGTH kPa

G UNCONFIMED  + FIELD VANE

® QUICK TRIAXIAL X REMOULDED
20 40 60 80 100

PLASTIC
LiMIT

Wp w Wy
p————————1
WATER CONTENT (%}
25 50 5

Lioulp

NATURAL
MOISTURE
GCONTENT LIMST

UNIT
WEIGHT

-.e

kNim®

REMARKS
&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA 81 CL

o
i

ASPHALT

Sand and gravel, Irace sili and clay,
conlaining cobbles, asphalt and
brick fragmends (FILL)

Banse 1o compact

Brown lo grey

Moist

40

1fateta% %

12

Z1

Slity SAND, some gravel, trace clay
(TILL)

ioose to compact

Brown

Moist

Y Y Y.

10

36

LIMESTONE (BEDROCK]),
conlaining shale seams
Fresh

Grey

Medium sirong o very sirong
Thinly bedded

Bedrock cored between 3.6 and 6.1
m deplh. For bedrock coring
delails, refer o Record of Drillhcle
O7-WIF-2.

REC
93%

REC
95%

41 45 8 5

RQD = 27%

RQD = 70%

8.9

En of Borehole
Nole:

1. Borehole dry prior {o start of rack
caring operations,

+3 %

3.

Numbers refer to
Sensitivily

0% STRANAT FAILURE



PROJECT: 05-1111-031 RECORD OF DRILLHOLE: 07"VVIF"2 SHEET 1 OF 1
LOCATION: N 48991814 ;& 3065105 DRILLING DATE: March 26, 2007 DATUM: Geodelic
DRILL RIG: CME-75
INCLINATION: -90° AZIMUTH: — e
DRILLING CONTRACTOR: Marathon Drilling Ltd.
a W Fel] N - doin © BD-Bedding PL - Planat PO- Polished BR - Broken Hock
w & o S F -Fan FO- Faliation CU- Gurved K - Slickensided NOTE: For kool
Y o] e} % BlP] sHR- shear CO- Contact UN-Undulaling M- Smooth apbesvitons refer In sl
Selh = & |z tofwl v - vein OR-Orthogonat 5T - Stepped Ro- Rough i et NOTES
aur o Q [ ELEV, | Z O Ej0le] €I - Conjugate CL - Cleavage IR - reguiar MB- Mechanital Break  symbols. WATER LEVELS
it DESCRIPTION 3 ZiES s
| 2 @ |oepmh| S [E% RecoveRy [ . FRACT DISCONTINUITY DATA soranc Foaoera] INSTRUMENTATION
aZ | 5 2| @ iz vl TPwiL CONDLC )
[} | g ) W % | TorL | soun | % | PER | aange | core ] Kemsse | Indox |-
° 18 @ Ol o Ny O LT e e i T N
g5 | 8838 | ~2u8| o585 ] o888 [23=4=53 -
Conlinted from Record of Borehele 07-WHF-2
- LIMESTONE (BEDROCK), conlaining 355 H i
B shale seams i
B Fresk ]
[~ 4 Grey ]
- Medium strong {o very strong 5 E
[ Thinty bedded ]
T —
3 6 ]
— & —
3 End of Drilhole 6.10 T | ]
— 7 -]
i g —
— -
| 10 -
— 1 —
o= .
(=]
st i
Q12 -
5E ]
=t 3
oF a
(o1l p
21 .
=l .
=f -
(D I~ e
2 = -
2F 1
ol A
= I~ -
b & A
ey
[=3
<
pas
[=]
¥
E DEPTH SCALE G l det LOGGED: DM
s 1:% 'Associates CHECKED: LCC
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METRIC
DIMENSIONS ARE IN METRES ANOG/OR
N 4 905 200
N 4 905.100

MILLIMETRES UNLESS OTHERWISE: SHOWN.
STATIONS IN KILOMETRES + METRES.
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MINISTRY OF TRANSPORTATION, ONTARIC

N 4804400

METRIC

SIMENSIONS ARE [N METRES AND/OR
MILLMETRES UNLESS OIHERWISE SHOWN,

STATIONS IN KLOMETRES + METRES.

N 4804300
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CONT No.
WP No. 77—99-01

HIGHWAY 401, 204200 — 204850 | SHEET

Overhead Sign OH-1

BOREHOLE LOCATIONS

Golder Associates Ltd.

MISSISSAUGA, ONTARIO, CANADA

T

BINNINGTON

LEGEND

-‘ Borehole — Current Investigation

CO-—-ORDINATES

No.

ELEVATION

NORTHING

EASTING

07-2
07-3

100.9
101.2

48040923
4904076.9

301679.7
301678.2

FILERAME:  TH\Profocta\ 2005305111101 (MRG, Kingaten, Ontorla)y-F8= Owerhead Signa\08111t031FAOOZ.dwy

PLOT DATE: sy 26, 2008

NOTES

This drowing is for subsurfoce information only, The preposed structure
details/works are shown for illuetration purpeses only and mey nol be
consistent with the final design configuration as shown elsewhere in the
Contracts Documents,
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‘The complete Foundation lavestigation and Deslgn Repert for this project
ond other reloted documents may be exomined at the Matericls
Engineering ond Research Office, Downsview. Information contained in ihis
repert and reloted decuments is specifically excluded in eccordence with
Section GC 2.01 of OPS General Conditions.
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REFERENCE

Base plans provided in digital formot by MRC, drawing files no

"Align 6230 bp Division W—NS Ramp Settlement 06-04-27.dwg" received
Februory 16, 2007, "Align H6230XM01.0wg", "HE230XB01.dwg" ond
"HE230XB02.dwg" received January 10, 2006, and "OHS.dwg" received
January €89, 20086.

£ 301300
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E 301600
£ 301700
E 301800

P LAN ’ NO. DATE BY REVISICN
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MINISTRY OF TRANSPORTATION, GNTARIO

N 4904100

METRIC

DIMENSIONS ARE IN METRES AND/OR
MILLMETRES UNLESS OTHERWISE SHOWN.
STATIONS IN KILOMETRES + METRES.
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PLGT QATE: Moy 26, 2008

N 4803900
-’- Rorehole — Current lnvestigation
CO—-ORDINATES
No. ELEVATION
NORTHING EASTING
o7-5 95.6 4904013.2 302097.6
097-6 95.4 4304003.4 3020951
07-7 B5.5 4903856.8 302463.6
07-8 B5.7 4903864.5 302465.0
This drawing is for subsurface information only. The proposed structure
delails/works are shown for Mustration purposes conly ond moy not be
consistent with the final design configuration os shown elsewhere in the
Contracts Documents.
The complete Foundation Investigolion and Design Report for this project
N 4903800 and other related documents moy bs examined ot the Moterials

Enginearing and Research Office, Downsview. information contalned In ihis
report and reloted documents is specifically excluded In occordance with
Section GC 2.01 of OPS General Conditions.

REFERENCE

Bose plons provided in digital format by MRC, drawing files no

"AMlign 6230 bp Division W—NS Romp Settlernent 06—04-27.dwg’ recelved
February 16, 2007, "Align H6230XM01.dwg", "HE230XBO1.dwg’ and
"HE2I0XBA2.dwg” received Jarwary 10, 2008, and "CHS.dwg” raceived
Jonuary 09, Z006.
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NORTHING EASTING
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NOTES

This drawing Is for subsurface informotion only. The proposed structure
detcils/works are shown for illustrotion purposes only and may not be
consistent with the final design configuration cs shown elsewhers in the
Coniracts Documents.

The complete Foundation Investigolion ond Design Repori for this preject
and ather refoted documents mey be examined ot the Moterials
Engineering and Research Office, Downsview, Information contained in this
repori and related documents is specifically excluded in accordance with
Section GC 2.01 of OPS General Conditions.
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Jonuary 9, 2006,
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! N 4903600 -’ Borehole — Current Investigation
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NORTHING EASTING
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NOTES

This drowing is for subsurface Infcrmation only. The preposed structure
detofls/works are shown for flustrelion purposes only ond may not be
congistent with the finol design configuration os shown elsswhere in the
Contracts Documents.

The complele Foundation Investigetion and Desigr Report for this project
ond other related decuments mey be examined ot the Materiols
Englneering and Research Dffice, Downsview. Infoermation contained in this
report ond related documenls is specifically excluded in accordance with
Section GC 2.01 of OPS General Conditicns.
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GRAIN SIZE DISTRIBUTION TEST RESULTS

Sand to Sand and Gravel Fill

FIGURE 1
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GRAIN SIZE DISTRIBUTION TEST RESULTS
Silty Sand Fill Containing Clayey Silt Zones FIGURE 2
U.S.5 Sieve size, meshesfinch Size of openings, inches
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GRAIN SIZE DISTRIBUTION TEST RESULTS

Clayey Silt to Silty Clay Fill

FIGURE 3
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GRAIN SIZE DISTRIBUTION TEST RESULTS

Rock Fill FIGURE 5
U.5.8 Sieve size, meshesfinch Size of openings, inches
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GRAIN SIZE DISTRIBUTION TEST RESULTS

Silty Clay to Clay

FIGURE 6
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GRAIN SIZE DISTRIBUTION TEST RESULTS
Silty Sand Till to Clayey Silt Till

FIGURE 8
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APPENDIX A

SPECIAL PROVISIONS AND
NON-STANDARD SPECIAL PROVISIONS

Golder Associates



CAISSON SOCKETS IN BEDROCK - Item No.

Special Provision

The limestone bedrock at this site varies from medium strong to very strong. Appropriate
construction equipment and procedures will be required for construction of caisson foundation
sockets within the bedrock.

Basis of Payment

Payment at the lump sum contract price for this tender item shall be full compensation for all
labour, equipment and materials for completion of the work.

END OF SECTION



CONTROL OF OVERBURDEN SOILS AND GROUNDWATER DURING CAISSON
INSTALLATION - Item No.

Special Provision

Caisson excavations will be advanced through cohesionless fill and cohesionless soil interlayers
within cohesive soil deposits, which may be water-bearing; these soils should be expected to
slough/flow into unsupported caisson holes. Appropriate construction procedures and equipment
will be required to control sloughing and flowing during drifling and concrete placement for
caisson foundations.

Basis of Payment

Payment at the lump sum contract price for this tender item shall be full compensation for all
labour, equipment and materials for completion of the work.

END OF SECTION



BOULDERS/OBSTRUCTIONS IN ROCK FILL DURING CAISSON INSTALLATION
FOR OVERHFEAD SIGNS - Item No,

Special Provision

Rock fill was encountered at some of the sign support locations, as noted on the borehole records.
Appropriate equipment and procedures will be required to penetrate the rock fill as part of caisson
installation for the overhead sign supports.

Basis of Payment

Payment at the lump sum contract price for this tender item shall be full compensation for all
labour, equipment and materials for completion of the work.

END OF SECTION



