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FOUNDATION INVESTIGATION REPORT
OVERHEAD AND VARIABLE MESSAGE SIGNS
HIGHWAY 417 WIDENING
NICHOLAS STREET TO O.R.174
OTTAWA, ONTARIO
G.W.P. 4091-07-00 and 4320-06-00

Geocres Number: 31G5-249

PART 1: FACTUAL INFORMATION

1 INTRODUCTION

This report presents the factual findings from a foundation investigation conducted in Ottawa,
Ontario, at the location of eighteen proposed Overhead Signs (OHS) and five proposed Variable
Message Signs (VMS) to be installed along Highway 417, between Parkdale Avenue and Walkley
Road, and along O.R.174, between Highway 417-O.R.174 Interchange and east of Blair Road. These
proposed signs are associated with the proposed widening works of Highway 417 between Nicholas
Street and O.R.174.

The purpose of this investigation was to determine the subsurface conditions at the proposed OHS
and VMS locations and, based on this data, to provide borehole location drawings, records of
boreholes, laboratory test results and a written description of the subsurface conditions.

The locations of these twenty three OHSs and VMSs were defined by McCormick Rankin
Corporation (MRC) between November 8, 2011 and April 5, 2012. Four of the proposed signs are
located between Nicholas Street and Riverside Drive and eleven of the signs are located between
Riverside Drive and O.R. 174. There are three signs proposed between the Highway 417 — O.R.174
Interchange to east of Blair Road and four signs proposed between the interchange and Walkley
Road. One of the proposed signs is located between Parkdale Avenue and Nicholas Street, near
Bayswater Avenue.

Fifteen of the proposed OHSs will be double vertical support signs requiring two separate foundations
while three of the proposed OHSs will be single vertical support signs requiring a single foundation.
All five proposed VMSs will be double vertical support signs.
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Thurber carried out the investigation as a sub-consultant to MRC, under the Ministry of
Transportation Ontario (MTO) Agreement No. 4009-E-0007.

2  SITE DESCRIPTION

The existing Highway 417 is a three to four lane divided highway. The widening of Highway 417
from Nicholas Street to O.R.174 includes the installation of new signs (OHS and VMS) along
Highway 417, from Nicholas Street to Walkley Road, and along the westbound lane of O.R.174, from
the Highway 417-O.R.174 Interchange to east of Blair Road. One VMS is proposed between
Parkdale Avenue and Nicholas Street, near Bayswater Avenue, and is located beyond the extent of the

Highway 417 widening works.

The proposed OHS and VMS are generally located within the main project area of widening works.
The signs are proposed along approximately 10.8 km of roadway, comprising Highway 417 and O.R
174, with the exception of VMS-1, which is located west of the main project area. For reporting
purposes, the site has been divided into the following five sub-sections:

1. Highway 417 from Nicholas Street to Riverside Drive (GWP 4091-07-00)
Highway 417 from Riverside Drive to O.R.174 (GWP 4320-06-00)
O.R.174 from Highway 417-O.R.174 Interchange to East of Blair Road

Eal S

Highway 417 from Highway 417-O.R.174 Interchange to Walkley Road

5. Highway 417 from Parkdale to Nicholas Street, near Bayswater Avenue

The lands along Highway 417 between Nicholas Street and O.R.174 primarily comprise commercial
and industrial developments. Along the rest of the site, the lands comprise mainly of residential and

undeveloped parklands.

The site lies within the Ottawa Valley Clay Plains physiographic region, a clay plains interrupted by
ridges of sand or rock. Between Nicholas Street and O.R.174, the bedrock consists of the Carlsbad
Formation, comprising dark grey shale interbedded with calcareous siltstone and limestone. Along
O.R.174 to the east of the Highway 417 interchange, the bedrock consists of the Billings Formation, a
dark brown to black shale with laminations of calcareous siltstone. Near the Bayswater Avenue
location, the bedrock consists of limestone of the Lindsay Formation.
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3  SITE INVESTIGATION AND FIELD TESTING

The site investigation and field testing at the proposed OHS and VMS locations were carried out
between February 6 and May 4, 2012. One borehole was drilled in the proximity of each proposed

OHS and VMS foundation location, totalling forty-three (43) boreholes.

These boreholes are

identified as OHS-0IL and OHS-01R to OHS-18; the suffix ‘L’ indicates the left vertical support
foundation and the suffix ‘R’ indicates the right vertical support foundation. Where there are no

suffixes on the borehole identification, this indicates a single vertical support foundation. The same

identification scheme was applied to the boreholes for VMSs.

A summary of the proposed signs and the relevant boreholes is presented in Table 3.1, below. The

Record of Borehole Sheets and laboratory test results for the boreholes drilled at the proposed sign

locations are included in Appendices A through E.

The approximate locations of the boreholes are shown on the drawings included in Appendix F.

Table 3.1 — Proposed Sign Locations

Location Signs Relevant Boreholes Appendix
OHS-1 OHS-01L & OHS-01R
Highway 417: Nicholas Street to OHS-2 OHS-02L & OHS-02R A
Riverside Drive OHS-3 OHS-03L & OHS-03R
OHS-4 OHS-04L & OHS-04R
OHS-5 OHS-05L & OHS-05R
OHS-6 OHS-06L & OHS-06R
OHS-7 OHS-07L & OHS-07R
OHS-8 OHS-08L & OHS-08R
. o . OHS-9 OHS-09L & OHS-09R
gllgihr;zy 417: Riverside Drive to OHS-10 OHS-10L & OHS-10R B
o OHS-11 OHS-11L & OHS-11R
OHS-12 OHS-12L & OHS-12R
OHS-13 OHS-13
VMS-2 VMS-2L & VMS-2R
VMS-3 VMS-3L & VMS-3R
O.R.174: Hwy 417-O.R.174 Interchange OHS-14 OHS-14L & OHS-14R
to east of Blair Road OHS-18 OHS-18 C
VMS-5 VMS-5L & VMS-5R
OHS-15 OHS-15L & OHS-15R
Highway 417: Hwy 417-O.R.174 OHS-16 OHS-16L & OHS-16R D
Interchange to Walkley Road OHS-17 OHS-17
VMS-4 VMS-4L. & VMS-4R
Highway 417: Parkdale Avenue to VMS-] VMS-1L & VMS-1R E

Nicholas Street, near Bayswater Avenue
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During the course of our investigation eight of the boreholes were relocated from the proposed
locations due to the presence of existing utilities. A list of these relocated boreholes is presented
below along with the existing utility which obstructed the drilling. This list is for reference only and
valid utility locates will be required at the time of construction. It must be noted that the ground
elevation and subsurface conditions may vary between the sign and borehole locations.

Table 3.2 — Relocated Boreholes due to Existing Utilities Obstructing Drilling

Relocated Boreholes Distance Relocated (m) i UIt)i:'iitl{il?gbstructing
OHS-03L 6m north Enbridge Gas Main
OHS-04R 4m north MTO Storm Sewer
VMS-02R 2m south MTO Electrical
OHS-05R 2m east City of Ottawa Electrical
OHS-06L 5.5m east, Im south Deep ditch
OHS-07L 12m south Deep ditch
OHS-10L 5m south City of Ottawa water main

OHS-13 2m north Culvert

The forty-three boreholes were drilled to depths of 4.2 m to 7.6 m. Bedrock was encountered in
twenty-five of the forty-three boreholes drilled for OHSs and VMSs foundations. Of these
twenty-five boreholes, bedrock was proven by coring in twelve boreholes, bedrock was penetrated
with augers in five boreholes, and eight boreholes were terminated in shale or on probable bedrock
encountered at or below the programmed depth of exploration. Where bedrock was proven by coring,
2.6 m to 3.3 m of bedrock was cored. In the five boreholes penetrating bedrock without coring,
augers were used to advance the boreholes the final 1.0 m to 2.4 m to the programmed depth in
consideration of the highly weathered nature of the bedrock and lane closure timing restrictions.

The borehole locations were marked in the field by MMM Group and utility clearances were obtained
by Underground Service Locators (USL) prior to commencement of drilling operations.

The drilling was carried out using both track-mounted and truck-mounted drill rigs. A combination
of hollow-stem auger drilling techniques and NQ coring methods were used to advance the boreholes.
Overburden samples were obtained at selected intervals using a split spoon sampler in conjunction
with Standard Penetration Testing (SPT). All rock cores were logged, and the Total Core Recovery
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(TCR), Solid Core Recovery (SCR), Rock Quality Designation (RQD) and the Fracture Indices (FI)

were determined.

The drilling and sampling operations were supervised on a full time basis by a member of Thurber’s
technical staff. The supervisor logged the boreholes and processed the recovered soil and bedrock
samples for transport to Thurber’s laboratory for further examination and testing.

Groundwater conditions observed in the open boreholes during the drilling operations were recorded.
Standpipe piezometers consisting of 19 mm diameter PVC pipe with slotted screen were installed in
fifteen selected boreholes for long term monitoring of groundwater levels. The installation details of
the piezometers along with the backfill details for the boreholes without a piezometer installation are
summarised in Table 3.3. Following the final water level reading, the piezometers will be
decommissioned in general accordance with MOE Regulation 903.

Table 3.3 — Piezometer Installation and Borehole Completion Details

Piezometer Tip

Borehole Depth / Elevation Completion Details
Number (o)

Backfilled with gravel from core barrel from 6.3 m
OHS-01L 54556 to 5.4 m. Filter sand from 5.4 m to 2.4 m,

bentonite from 2.4 m to 1.8 m, then cuttings to
surface.

Backfilled with bentonite holeplug from 6.7 m to
OHS-01R None Installed 2.1 m, cuttings from 2.1 m to 0.15 m, then asphalt
to surface.

Backfilled with bentonite holeplug from 6.7 m to
OHS-02L None Installed 2.4 m, cuttings from 2.4 m to 0.15 m, then asphalt
to surface.

Filter sand from 6.7 m to 4.3 m, bentonite from
OHS-02R 6.7/53.0 4.3 m to 3.4 m, cuttings from 3.4 m to 1.2 m, then
holeplug to surface.

Filter sand from 6.1 m to 3.4 m, bentonite from 3.4
OHS-03L 6.1/54.1 m to 2.7 m, holeplug and cuttings from 2.7 m to 0.6
m, then sand to surface.

Backfilled with bentonite holeplug from 6.5 m to
OHS-03R None Installed 2.4 m, cuttings from 2.4 m to 0.15 m, then asphalt
to surface.

Backfilled with bentonite holeplug from 6.7 m to
OHS-04L None Installed 2.7 m, cuttings from 2.7 m to 0.15 m, then asphalt
to surface.

Filter sand from 5.5 m to 3.4 m, bentonite holeplug
from 3.4 m to 0.6 m , then cuttings to surface
Backfilled with bentonite holeplug from 5.3 m to
0.8 m, concrete from 0.8 m to 0.15 m, then asphalt

THURBER
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Piezometer Tip
llzorehole Depth / Elevation Completion Details
umber
(m)
to surface.

Backfilled with bentonite holeplug from 4.5 m to
0.1 m, then asphalt to surface.

Filter sand from 6.1 m to 5.3 m, bentonite holeplug
OHS-06L 6.1/56.6 from 5.3 m to 2.7 m, cuttings from 2.7 m to 0.9 m,
then holeplug to surface.

Filter sand from 7.6 m to 5.8 m, bentonite holeplug
OHS-06R 7.6/55.3 from 5.8 m to 3.2 m, cuttings from 3.2 m to 0.3 m,
then holeplug to surface.

Filter sand from 6.1 m to 4.3 m, bentonite holeplug
OHS-07L 6.1/54.8 from 4.3 m to 3.4 m, cuttings from 3.4 m to 0.3 m,
sand from 0.3 m to 0.15 m, then asphalt to surface.
Backfilled with bentonite holeplug from 6.1 m to
0.1 m, then asphalt to surface.

Backfilled with bentonite holeplug from 6.1 m to
OHS-08L None Installed 1.8 m, cuttings from 1.8 m to 0.15 m, then asphalt
to surface.

Backfilled with bentonite holeplug from 6.2 m to
0.15 m, then asphalt to surface.

Backfilled with bentonite holeplug to 2.1 m,
OHS-09L None Installed cuttings from 2.1 m to 0.15 m, then asphalt to
surface.

Backfilled with bentonite from 6.3 m to 3.1 m.
OHS-09R 3.1/66.1 Filter sand from 3.1 m to 1.2 m, bentonite holeplug
from 1.2 m to 0.6 m, then sand to surface.
Backfilled with bentonite holeplug to 3.0 m,
OHS-10L None Installed cuttings from 3.0 m to 0.15 m, then asphalt to
surface.

Backfilled with bentonite from 6.1 m to 3.1 m.
OHS-10R 3.1/64.7 Filter sand from 3.1 m to 1.2 m, bentonite holeplug
from 1.2 m to 0.6 m, then sand to surface.
Backfilled with bentonite holeplug from 6.1 m to
OHS-11L None Installed 1.2 m, cuttings from 1.2 m to 0.15 m, then asphalt
to surface.

Backfilled with bentonite holeplug from 6.4 m to
OHS-11R None Installed 0.9 m, cuttings from 0.9 m to 0.15 m, then asphalt
to surface.

Backfilled with bentonite holeplug from 6.1 m to
OHS-12L None Installed 2.3 m, cuttings from 2.3 m to 0.15 m, then asphalt
to surface.

Filter sand from 6.3 m to 3.8 m, bentonite holeplug
from 3.8 m to 1.5 m, cuttings from 1.5 m to 0.6 m,

THURBER
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Piezometer Tip
Borehole | 5, hth / Elevation Completion Details
Number
(m)
then holeplug to surface.
OHS-13 None Installed Backfilled with .bentomte holeplug from 6.1 m to
1.5 m, then cuttings to surface.
Borehole sloughed from 6.2m to 2.1 m. Backfilled
OHS-14L None Installed with bentonite holeplug from 2.1 m to surface.
Slough from 6.2 m to 2.4 m, bentonite holeplug
OHS-14R 6.1/62.1 from 2.4 m to 0.3 m, then sand to surface.
Backfilled with bentonite holeplug from 6.7 m to
OHS-15L None Installed 2.1 m, cuttings from 2.1 m to 0.15 m, then asphalt
to surface.
Backfilled with bentonite holeplug from 6.7 m to
OHS-15R None Installed 2.1 m, cuttings from 2.1 m to 0.15 m, then asphalt
to surface.
Backfilled with bentonite holeplug from 6.7 m to
OHS-16L None Installed 2.4 m, cuttings from 2.4 m to 0.15 m, then asphalt
to surface.
OHS-16R 6.4/ 66.9 Filter sand from 6.4 m to 4.9 m, then cuttings to
surface.
Backfilled with bentonite holeplug from 6.7 m to
OHS-17 None Installed 2.7 m, then cuttings from 2.7 m to surface.
Backfilled with bentonite from 6.3 m to 3.1 m.
OHS-18 3.1/68.2 Filter sand from 3.1 m to 1.2 m, bentonite holeplug
from 1.2 m to 0.6 m, then sand to surface.
Backfilled with bentonite holeplug from 6.7 m to
VMS-1L None Installed 0.3 m, concrete from 0.3 m to 0.15 m, then asphalt
to surface.
Backfilled with bentonite holeplug from 6.7 m to
VMS-1R None Installed 0.3 m, concrete from 0.3 m to 0.15 m, then asphalt
to surface.
Backfilled with bentonite holeplug from 5.5 m to
VMS-2L None Installed 1.2 m, cuttings from 1.2 m to 0.15 m, then asphalt
to surface.
VMS-2R None Installed Backfilled with 'bentomte holeplug from 5.9 m to
1.1 m, then cuttings to surface.
Backfilled with bentonite holeplug from 4.2 m to
VMS-3L None Installed 0.9 m, cuttings from 0.9 m to 0.15 m, then asphalt
to surface.
Backfilled with bentonite holeplug from 4.8 m to
VMS-3R None Installed 0.15 m, then asphalt to surface.
VMS-4L None Installed Backfilled with .bentomte holeplug from 6.7 m to
1.5 m, then cuttings to surface.
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Piezometer Tip
gorehole Depth / Elevation Completion Details
umber oy
Slough from 6.7 m 5.2 m. Filter sand from 5.2 m
VMS-4R 5.5/60.0 to 4.6 m, then cuttings to surface.
Slough from 7.0 m to 6.7 m. Filter sand from 6.7 m
to 4.3 m, bentonite holeplug from 4.3 m to 3.7 m,
VMS-5L 6.7/628 cuttings from 3.7 m to 0.9 m, then holeplug to
surface.
Backfilled with cuttings from 7.0 m to 1.5 m,
VMS-5R None Installed bentonite holeplug from 1.5 m to 0.3 m, then sand
to surface.

4 LABORATORY TESTING

The recovered soil samples were subjected to Visual Identification (VI) and to natural moisture
content determination. Selected samples were also subjected to gradation analysis (sieve and
hydrometer) and Atterberg Limits testing, where appropriate. The results of these tests are presented
on the Record of Borehole Sheets included in Appendices A to E.

Point load tests were carried out on selected samples of intact bedrock core to assist in evaluation of
the unconfined compressive strength (UCS) of the bedrock. Results of the point load tests are
included as average UCS per core run on the Record of Borehole Sheets in Appendices A to E.

S DESCRIPTION OF SUBSURFACE CONDITIONS

Reference is made to the Record of Borehole Sheets included in Appendices A to E. Descriptions of
the stratigraphy encountered in the boreholes drilled along Highway 417, from Nicholas Street to
Walkley Road, and along O.R.174, from Highway 417 to east of Blair Road, are given in the
following paragraphs. A brief description of the stratigraphy encountered near Bayswater Avenue on
Highway 417, between Parkdale and Nicholas Street, is also included. However, the factual data
presented in the Record of Borehole Sheets governs any interpretation of the site conditions.

5.1 HWY 417 from Nicholas Street to Riverside Drive (Boreholes OHS-01L/01R,
02L/02R, 03L/03R, 04L/04R)

The stratigraphy encountered in the boreholes generally consisted of a topsoil layer or
pavement structure overlying fill comprising sand, gravelly sand, and/or silty sand to sandy
silt, underlain by sand to sand and gravel and/or silty sand till. Bedrock was encountered
below the till at two locations. The fill depths varied from 2.1 to 4.6 m.

THURBER
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5.1.1 Topsoil

A thin layer of topsoil was encountered at surface in four boreholes drilled off of Highway
417 between Nicholas Street and Riverside Drive. The boreholes were Boreholes OHS-01L,
OHS-02R, OHS-03L and OHS-04R.

The thickness of the topsoil ranged from 75 mm to 300 mm.

5.1.2 Pavement (Asphalt and Concrete)

Asphalt was encountered at surface in the four boreholes (Boreholes OHS-01R, OHS-02L,
OHS-03R, and OHS-04L) drilled along the existing Highway 417. In all four of these
boreholes, concrete was encountered below the asphalt.

The thickness of the asphalt ranged from 50 mm to 75 mm and the thickness of the concrete
ranged from 225 mm to 325 mm.

5.1.3 Sand Fill

Sand fill was encountered in all of the boreholes drilled between Nicholas Street and
Riverside Drive, except for Borehole OHS-02R. The sand fill was encountered below the
topsoil in Boreholes OHS-01L, OHS-03L, and OHS-04L. and below the pavement in
Boreholes OHS-01R, OHS-02L, OHS-03R, and OHS-04L. The sand fill was typically fine to
medium grained and light brown to brown. The sand fill contained trace to some gravel and
silt.

The thickness of the sand fill ranged from 0.3 m to 3.7 m, with the lower boundary of the
sand fill encountered at depths of 0.6 m to 4.0 m (Elevation 60.2 to 57.1). The sand fill was
thickest in Boreholes OHS-03R and OHS-04L, located on the approach embankments to the
Hurdman Bridge over the Rideau River.

SPT N-values recorded in the sand fill ranged from 8 blows for 0.3 m penetration to 50 blows
for 0.15 m penetration, but typically the sand fill had a compact to dense relative density.

Moisture contents of samples of the sand fill ranged from 2 to 11%.

One sample of the sand fill underwent laboratory grain size analysis testing, the results of
which are summarized below. The results are also presented on the Record of Borehole
Sheets included in Appendix A and the grain size distribution curve for this sample is plotted
on Figure A1, Appendix A.

Gravel % 9
Sand % 74
Silt & Clay % 17

THURBER



Overhead and Variable Message Signs
Highway 417 Widening — Nicholas Street to O.R.174 Page 10

5.1.4 Gravelly Sand Fill

Gravelly sand fill was encountered below the sand fill in Boreholes OHS-01L and OHS-04R,
and below the topsoil in Borehole OHS-02R. The gravelly sand fill was typically brown and
contained some silt and trace clay. The gravelly sand fill encountered below topsoil in
Borehole OHS-02R, contained trace organics. The gravelly sand fill encountered in Borehole
OHS-01L had a strong hydrocarbon odour and black staining. Due to the presence of
probable contaminants, the samples collect from Borehole OHS-01L did not undergo routine

laboratory testing.

The thickness of the gravelly sand fill ranged from 0.7 m to 2.5 m, with the lower boundary
of the fill encountered at depths of 1.2 m to 4.6 m (Elevation 59.5 to 55.5).

SPT N-values recorded in the gravelly sand fill ranged from 10 blows for 0.3 m penetration to
50 blows for 0.15 m penetration, indicating a compact to very dense relative density.

The moisture content of samples of the gravelly sand fill ranged from 9% to 16%.

One sample of the gravelly sand fill underwent laboratory grain size analysis testing, the
results of which are summarized below. The results are also presented on the Record of
Borehole Sheets included in Appendix A and the grain size distribution curve for this sample

is plotted on Figure A2 of Appendix A.

Gravel % 20
Sand % 53
Silt % 18
Clay % 9

5.1.5 Sandy Silt to Silty Sand Fill

Sandy silt to silty sand fill was encountered below the gravelly sand fill in Boreholes
OHS-01L and OHS-02R and below the sand fill in Boreholes OHS-02L and OHS-03L. The
sandy silt to silty sand fill was brown and grey and contained trace to some clay, trace to

some gravel, and occasional shale pieces.

The thickness of the sandy silt to silty sand fill ranged from 0.9 m to 2.4 m, with the lower
boundary of this fill encountered at depths of 2.1 m to 3.7 m (Elevation 58.0 to 57.2).

SPT N-values recorded in the sandy silt to silty sand fill ranged from 6 to 79 blows for 0.3 m
penetration, indicating the fill was loose to very dense in terms of relative density.

Moisture contents of samples of the sandy silt to silty sand fill ranged from 6 to 11%.
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Two samples of the sandy silt to silty sand fill underwent laboratory grain size analysis
testing, the results of which are summarized below. The results are also presented on the
Record of Borehole Sheets included in Appendix A and the grain size distribution curves for
these samples are plotted on Figure A3, Appendix A.

Gravel % 5to6
Sand % 59 to 63
Silt % 22 t0 28
Clay % 8§t09

5.1.6 Sand, Gravelly Sand to Sand and Gravel

Native sand, gravelly sand to sand and gravel was encountered in Boreholes OHS-01L, OHS-
01R, OHS-03R and OHS-04L. The native sand, gravelly sand to sand and gravel was brown
to grey and contained some silt and trace to some clay. A deposit of gravel and cobbles was
encountered locally in Borehole OHS-01L beneath this native layer at a depth of 4.1 m
(Elevation 56.9). Coring techniques were required to advance through this deposit and core
recovery was generally poor. Cobbles up to 170 mm in size were observed.

The thickness of the sand, gravelly sand to sand and gravel layer ranged from 1.0 m to 2.4 m,
with the lower boundary of this layer encountered at depths of 4.1 m to 5.0 m (Elevation 56.9
to 55.3). Borehole OHS-1L was terminated within the underlying deposit of gravel and
cobbles at depth of 6.3 m (Elevation 54.7).

SPT N-values recorded in the sand, gravelly sand to sand and gravel layer ranged from 13 to
24 blows for 0.3 m penetration, indicating a compact relative density.

The moisture content of samples of the gravelly sand to sand and gravel ranged from 4% to
21%.

One sample of the gravelly sand underwent laboratory grain size analysis testing, the results
of which are summarized below. The results are also presented on the Record of Borehole
sheets included in Appendix A and the grain size distribution curve for this sample is plotted
on Figure A4, Appendix A.

Gravel % 24
Sand % 57
Silt % 13
Clay % 6
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517  Silty Clay

A layer of silty clay was encountered locally in OHS-04L below the sand layer. The silty
clay was dark brown and contained some sand.

This layer of clay was 1.8 m thick, with the lower boundary of the clay encountered at a
depth of 6.1 m (Elevation 54.7).

An SPT N-value of 19 blows for 0.3 m penetration was recorded in the clay, indicating a very

stiff consistency. The moisture content of a sample of the clay was 8%.

One sample of the silty clay underwent laboratory grain size analysis and Atterberg Limits
testing and the results are summarized below. The results are also presented on the Record of
Borehole Sheets included in Appendix A. The grain size distribution curve for this sample is
plotted on Figure A5 and the result of the Atterberg Limits test is plotted on Figure A7.

Gravel % 0
Sand % 15

Silt % 45

Clay % 40
Liquid Limit % 53
Plastic Limit % 27
Plasticity Index % 26

The result of the Atterberg Limits test indicates that the silty clay is highly plastic with a
group symbol of CH.

5.1.8 Silty Sand Till

Silty sand till was encountered below the fill in Boreholes OHS-02L, OHS-02R, OHS-03L
and OHS-04R, below the native gravelly sand, and sand and gravel layer in Boreholes OHS-
01R and OHS-03R, and beneath the silty clay in Borehole OHS-04L. The silty sand till was
grey and contained trace to some clay and gravel, and occasional shale fragments.

The silty sand till was encountered at depths of 2.1 m to 6.1 m (Elevation 57.6 to 54.7). The
till was fully penetrated in only two of boreholes and was 0.4 m to 1.4 m thick, with the lower
boundary encountered at depths of 5.0 m and 6.4 m (Elevations 55.1 and 54.7). Five of the
boreholes were terminated within the till at depths of 6.3 m to 6.7 m (Elevation 54.3 to 53.0).

SPT N-values recorded in the till typically ranged from 10 blows for 0.3 m penetration to 50
blows for 0.075 m penetration, indicating a compact to dense relative density. A localized
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SPT-N value of 7 blows per 0.3 m penetration was recorded at the upper boundary in
Borehole OHS-03L, indicating a loose condition.

The natural moisture content of samples of the till ranged from 3% to 26% but was typically
between 8% and 15%.

Three samples of the till underwent laboratory gradation analysis and one sample of the till
was sufficiently plastic for Atterberg Limits testing, the results of which are summarized
below. These results are also presented on the Record of Borehole Sheets included in
Appendix A. The grain size distribution curves are plotted on Figure A6 and the Atterberg
Limit curve is plotted on Figure A8 of Appendix A.

Gravel % 7to 16
Sand % 37to 57
Silt % 24 t0 32
Clay % 12to 15
Liquid Limit % 22
Plastic Limit % 13
Plasticity Index % 9
The above results indicate that at some locations the till is of low plasticity with a group

symbol of CL.

It should be noted that glacial tills are known to contain cobbles and boulders.

5.1.9 Bedrock

Bedrock was encountered below the silty sand till in Boreholes OHS-03R and OHS-04R.
The bedrock was described as highly weathered grey shale. The depths and elevations at
which bedrock was encountered are summarized in Table 5.1. Borehole OHS-04R was
extended 1.1 m into the bedrock by augering.

Table 5.1 — Depths and Elevations of Bedrock Surface

Bedrock Surface
Borehole
Depth (m) Elevation (m)
OHS-03R 6.4 54.7
OHS-04R 5.0 55.1
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5.1.10 Groundwater Conditions

Water levels were observed in the boreholes during and upon completion of drilling.
Four standpipe piezometers were installed in Boreholes OHS-01L, OHS-02R, OHS-03L, and
OHS-04R, between Nicholas Street and Riverside Drive, to monitor water levels after

completion of drilling.

Piezometer readings and open borehole measurements indicate that groundwater level
between Nicholas Street and Riverside Drive was at depths of 2.5 m to 5.8 m (Elevation 55.2
to 57.6). The water levels measured in the piezometer and open boreholes during drilling are
summarized in Table 5.2.

Table 5.2 — Water Level Measurements

Water Level (m)
Borehole Date Comment
Depth | Elevation

20-Mar-2012 4.6 56.4 3
OHS-01L 2-May-2012 58 559 Piezometer
OHS-02L | 21-Mar-2012 3.7 573 Open Borehole
OHS-02R | 21-Mar-2012 4.0 55.7 Piezometer

20-Mar-2012 3.8 56.4 .
OHS-03L 2-May-2012 32 570 Piezometer
OHS-03R | 20-Mar-2012 3.7 57.4 Open Borehole
OHS-04R | 27-Mar-2012 2.5 57.6 Piezometer

The values are short-term readings and seasonal fluctuations of the groundwater level are to
be expected. In particular, the groundwater level may be at a higher elevation after the spring
snowmelt or after periods of heavy rainfall.

5.2 HWY 417 from Riverside Drive to O.R.174 (Boreholes OHS-5L/5R to OHS-13,
VMS-2L/2R and VMS-3L/3R)

The stratigraphy encountered in the boreholes generally consisted of a surficial topsoil layer
or pavement structure overlying various fill materials (typically sand to sandy silt, locally
gravel to clayey silt) underlain by silty to gravelly sand and/or silty sand to clayey silt till.
Bedrock was encountered in all but one borehole. The fill depths ranged from 0.9 to 4.7 m.
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52.1  Topsoil

A thin layer of topsoil was encountered at ground surface in six of the twenty-one boreholes
drilled along Highway 417 between Riverside Drive and O.R.174 (Boreholes OHS-06L,
OHS-06R, OHS-09R, OHS-10R, OHS-12R, OHS-13).

At these locations, the thickness of the topsoil ranged from 50 mm to 200 mm.

5.2.2 Asphalt (and Concrete)

Asphalt was encountered at ground surface in fourteen boreholes which were drilled on the
pavement of Highway 417 or interchange ramps. At these borehole locations, the thickness
of the asphalt ranged from 25 mm to 150 mm.

A layer of concrete was encountered directly below the asphalt in Borehole VMS-3R. The
concrete was 225 mm thick.

5.2.3 Sand Fill

Sand fill was encountered in fifteen of the boreholes drilled along Highway 417 from
Riverside Drive to O.R.174. Typically, the sand fill was encountered immediately below the
asphalt and topsoil. The exception is Borehole VMS-2R where sand fill was encountered at
surface. In Borehole OHS-11L, the sand fill was encountered at a depth of 2.3 m. The sand
fill was brown to grey and contained some silt, trace gravel to gravelly, trace to some clay,
occasional shale fragments and occasional cobbles.

The thickness of the sand fill ranged from 0.6 m to 3.3 m, with the lower boundary of the
sand fill encountered at depths of 0.8 m to 3.4 m (Elevation 70.2 to 58.4). In general, the
sand fill was thickest in the vicinity of St. Laurent Boulevard. A layer of clayey silt fill was
encountered within the sand fill in Borehole OHS-12L.

SPT N-values recorded in the sand fill ranged from 7 blows for 0.3 m penetration to 100
blows for 0.075 m penetration, indicating a loose to very dense relative density. In general,
SPT N-values ranged from 14 to 49 blows for 0.3 m penetration, indicating a compact to
dense relative density. Some high SPT N-values with penetration depths less than 0.3 m
indicate the proximity of the bedrock interface beneath the fill.

Moisture contents of samples of the sand fill ranged from 1% to 16%. Typically, the low
moisture contents recorded were for samples collected immediately below the asphalt
surface.

Two samples of the sand fill underwent laboratory gradation analysis testing. The results of
this testing are presented on the Record of Borehole Sheets included in Appendix B and the
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grain size distribution curves for these samples are plotted on Figure B1, Appendix B. The

results of these tests are as follows:

Grave 1% 20 to 22
Sand % 54 to 61
Silt % 14 to 17
Clay % 3t09

524 Gravelly Sand to Gravel Fill

Granular fill consisting of gravelly sand to gravel was encountered in five boreholes
(Boreholes OHS-06L, OHS-07L, OHS-10R, OHS-11L, and OHS-12R). This granular fill
was encountered below the asphalt or topsoil in three of the boreholes. The exceptions are
Borehole OHS-10R, where the gravelly sand fill was encountered at depth of 0.8 m, and
Borehole OHS-12R, where the gravel fill was encountered beneath the sand fill. The fill was
brown and contained trace to some silt and varying amounts of sand and gravel.

The thickness of the gravelly sand to gravel fill ranged from 0.2 m to 1.0 m, with the lower
boundary of this layer encountered at depths of 0.3 m to 2.3 m (Elevation 70.2 to 59.8).

SPT N-values recorded in the gravelly sand to gravel fill ranged from 8 to 19 blows for 0.3 m
penetration, indicating a loose to compact relative density.

The moisture content of samples of the granular fill ranged from 5% to 12%.

5.2.5 Silty Sand to Silt Fill

A layer of fill varying from silty sand to silt was encountered in thirteen boreholes (Boreholes
OHS-05L/R, OHS-06L/R, OHS-07L/R, OHS-08R, OHS-09R, OHS-10L/R, OHS-11L and
VMS-2L/R). This fill was typically encountered directly below the asphalt, topsoil and sand
fill but was encountered below the sand and gravel fill in Boreholes OHS-06L and OHS-11L,
and below clayey silt fill in Boreholes OHS-07L and VMS-2R. The layer of fill was brown
to grey and contained trace to some gravel, trace to some clay, occasional shale fragments,

and occasional cobbles.

The thickness of the layer ranged from 0.6 m to 2.9 m, with the lower boundary encountered
at depths of 0.8 m to 4.7 m (Elevation 69.0 to 57.2).

SPT N-values typically ranged from 13 to 61 blows for 0.3 m penetration, indicating a
compact to very dense condition. A SPT N-value of 84 blows for 0.275 m penetration
recorded in Borehole OHS-5L reflects the proximity to the underlying bedrock interface.
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Localised SPT N- values of 6 and 9 blows for 0.3 m penetration were recorded in the fill

directly beneath the topsoil, indicating a loose condition.

Moisture contents of samples of the silty sand fill ranged from 2% to 40%. Typically,

moisture contents were less than 20%.

Seven samples taken from this layer underwent laboratory gradation analysis testing and two
samples of the fill exhibited sufficient plasticity to undergo Atterberg Limits testing. The
results of this testing are presented on the Record of Borehole Sheets included in Appendix
B. The grain size distribution curves for these samples are plotted on Figures B2, B3 and B4
and results of the Atterberg Limits testing are plotted on Figure B9. The results of these tests
are as follows:

Silty Sand to Silt & Sand Fill ~ Sandy Silt Fill Silt

Gravel % 1tol6 0 0
Sand % 4]1to 61 30 14
Silt % 2110 40 53 75
Clay % 6to 21 17 11
Liquid Limit % 21

Plastic Limit % 11to 14

Plasticity Index % 7to 10

The results of this Atterberg Limits tests indicate that locally, the fill contains zones of low

plasticity with a group symbol of CL.

5.2.6 Clayey Silt to Silty Clay Fill

Layers of clayey silt to silty clay fill were encountered locally in boreholes OHS-06L, OHS-
07L, OHS-11R, OHS-12L and VMS-2R. The cohesive fill was encountered below the sand
fill, silty sand fill, and gravelly sand fill described above. The clayey silt to silty clay fill was
brown to dark grey and contained trace to some gravel and some sand to sandy.

The thickness of the clayey silt to silty clay fill ranged from 0.4 m to 1.6 m, with the lower
boundary of this fill encountered at a depth of 1.5 m to 4.6 m (Elevation 69.9 to 57.9).

SPT N-values recorded in the clay/silt fill typically ranged from 10 to 46 blows for 0.3 m
penetration, indicating a stiff to hard consistency. A SPT N-value of 100 blows for 0.07 m
penetration was recorded in Borehole OHS-11R near the bedrock interface.
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The moisture content of samples of the clay/silt fill typically ranged from 10% to 15%, with
two outliers at 24% and 34%.

One sample of the silty clay fill underwent laboratory gradation analysis and Atterberg Limits
testing. The results of this testing are presented on the Record of Borehole Sheets included in
Appendix B and the grain size distribution curve for this sample is plotted on Figure BS,
Appendix B. The results of the Atterberg Limits tests are plotted on Figure B10. The results
of these tests are as follows:

Gravel % 5
Sand % 24
Silt % 40

Clay % 31
Liquid Limit % 31
Plastic Limit % 14
Plasticity Index % 17

The results of the Atterberg Limits test indicate that the fill has a low plasticity with a group
symbol of CL.

5.2.7 Silty Sand to Gravelly Sand

A layer of native material varying from silty sand to gravelly sand was encountered in five
boreholes, OHS-06R, OHS-08L, OHS-08R, OHS-09R and OHS-13. This native material was
encountered beneath the fill layer in Boreholes OHS-09R and OHS-13, and at depth in
Boreholes OHS-06R, OHS-08L, and OHS-08R. This layer of native silty sand to gravelly
sand was brown to grey and contained some silt to silty, trace gravel to gravelly, trace clay,
and occasional cobbles.

The thickness of the layer ranged from 0.6 m to 2.0 m, with the lower boundary encountered
at depths of 2.4 m to 7.6 m (Elevation 66.8 to 55.3).

SPT N-values recorded ranged from 36 blows for 0.3 m penetration to 100 blows for 0.15 m
penetration, indicating a dense to very dense relative density. A SPT-N value of 9 blows for
0.3 m penetration was recorded in Borehole OHS-09R, indicating a localised loose condition.

The moisture content of the samples ranged from 6% to 21%, typically less than 14%.
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Gradation analysis was carried out on one sample and results are summarised below and also
presented on the Record of Borehole Sheets included in Appendix B. Figure B6 shows the
grain size distribution curves for this sample.

Gravel % 0
Sand % 61
Silt % 32
Clay % 7

It is noted that the sand heaved into the hollow stem augers due to hydraulic imbalance after
advancing to 4.5 m depth in Borehole OHS-13.

5.2.8 Clayey Silt Till

Clayey silt till was encountered in three boreholes. The clayey silt till was encountered
beneath the fill layer in Boreholes OHS-07R and OHS-12R, and at depth of 6.1 m in
Borehole OHS-06L. The clayey silt till was brown to dark grey and contained some sand and
trace gravel.

The thickness of the clayey silt till ranged from 0.3 m to 0.7 m, with the lower boundary of
the clayey silt till encountered at depths of 2.7 m to 6.4 m (Elevation 69.0 to 56.3).

SPT N-values recorded in the clayey silt till ranged from 15 blows for 0.3 m penetration to 66
blows for 0.175 m penetration, indicating a stiff to hard consistency.

The moisture content of samples of the clayey silt till ranged from 8% to 11%.

5.2.9 Sandy Silt to Silty Sand Till

Sandy silt to silty sand till was encountered in twelve boreholes. Typically, the sandy silt to
silty sand till was encountered below the fill deposits. In Boreholes OHS-07R and OHS-09R,
the till was encountered below a layer of native clayey silt till and silty sand, respectively.
The sandy silt to silty sand till was dark brown to dark grey and contained trace gravel and

trace to some clay.

The thickness of the till layer typically ranged from 0.2 m to 3.0 m, with the lower boundary
of the till encountered at depths of 1.8 m to 7.0 m (Elevation 68.1 to 54.6). Borehole OHS-
07L was terminated within the till at a depth of 6.1 m (Elevation 54.8).

SPT N-values recorded in the till ranged from 4 blows for 0.3 m penetration to 50 blows for
0.025 m penetration, indicating a loose to very dense relative density. In general, the till had
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a compact to dense relative density. SPT N-values that were recorded for less than 0.3 m
penetration may reflect the presence of cobbles or the till-bedrock interface.

The moisture content of samples of the till ranged from 3% to 13%.

Seven samples of the silty sand to sandy silt till underwent gradation analysis testing and one
sample also underwent Atterberg Limits testing, the results of which are summarized below.
These results are also presented on the Record of Borehole Sheets included in Appendix B.
The grain size distribution curves for these samples are plotted on Figures B7 and B8 and the
results of the Atterberg Limits testing are plotted in Figure B11 of Appendix B.

Gravel% 1to9
Sand% 47 to 58
Silt% 25 to 30
Clay% 13t0 18
Liquid Limit % 21
Plastic Limit % 13
Plasticity Index % 8

The results of this Atterberg Limits test indicate that locally, the silty sand to sandy silt till
contains zones of low plasticity with a group symbol of CL.

It should be noted that glacial tills are known to contain cobbles and boulders.

5.2.10 Bedrock

Bedrock was encountered in all the boreholes except for Borehole OHS-07L which was
terminated within the till. Bedrock at the site was proven by a combination of coring and
augering techniques depending on rock quality. Rock coring was undertaken in ten boreholes
where 2.6 m to 3.3 m long rock cores were obtained. In four of the boreholes (OHS-08L,
OHS-09L, OHS-12L, and OHS-13), the boreholes were extended 1.0 to 2.4 m into bedrock
using augers due to the highly weathered nature of the bedrock encountered. In five of the
boreholes, probable bedrock was encountered at the completion depth of the borehole. The
depths and elevations at which bedrock was encountered are summarized in Table 5.3.

The bedrock was described as laminated grey shale and typically contains hard limestone
interbeds up to 50 mm in thickness. The shale was generally described as highly weathered
to fresh, with the amount of weathering decreasing with depth. Occasional vertical fractures,
rubbles zones, and clay seams were observed in the bedrock cores. Total Core Recovery
(TCR) in the bedrock ranged from 83 % to 100% and was typically 100%. The RQD values
R
[ ]
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ranged from 0 to 100%, indicating a widely variable rock quality ranging from very poor to
excellent. The Fracture Index (FI) of the rock, expressed as fractures per 0.3 m of core, was
also quite variable and ranged from 0 to greater than 25. Typically, the FI was less than 10 in
most boreholes.

The estimated unconfined compressive strength (UCS) of the rock, interpreted from point
load tests conducted on intact rock cores, ranged from 1 to 70 MPa, indicating a variable rock
strength. Typically, UCS values ranged from about 10 to 30 MPa, which is indicative of
weak to medium strong rock strength classification. Higher rock strengths may be obtained
in the hard limestone interbeds.

Table 5.3 — Depths and Elevations of Bedrock Surface

Bedrock Surface
Borehole Comments
Depth (m) | Elevation (m)

OHS-5L 2.0 57.6 Cored 3.3 m
OHS-5R 1.8 58.0 Cored 2.7m
OHS-6L 6.4 56.3 Inferred
OHS-6R 7.6 553 Inferred
OHS-7R 6.1 54.6 Inferred
OHS-8L 5.1 583 Augered 1.0 m
OHS-8R 6.1 57.6 Inferred
OHS-9L 3.7 65.9 Augered 2.4 m
OHS-9R 3.0 66.2 Cored 3.3 m
OHS-10L 6.1 63.4 Inferred
OHS-10R 3.0 64.8 Cored 3.0 m
OHS-11L 3.1 68.2 Cored 3.0 m
OHS-11R 3.1 68.6 Cored 3.3 m
OHS-12L 4.2 68.1 Augered 1.9 m
OHS-12R 2.7 69.0 Cored 3.6 m
OHS-13 5.1 61.8 Augered 1.0 m
VMS-2L 2.2 57.5 Cored 3.1 m
VMS-2R 23 57.2 Cored 2.9 m
VMS-3L 1.0 65.9 Cored 3.1 m
VMS-3R 0.9 66.2 Cored 3.3 m
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5.2.11 Groundwater Conditions

Water level was observed in Borehole OHS-13 upon completion of drilling. Six standpipe
piezometers were installed between Riverside Drive and O.R.174, to monitor water levels
after completion of drilling.

Piezometer readings and open borehole measurements indicate groundwater along the site to
vary between depths of 1.8 m and 5.0 m (Elevation 57.9 to 68.7). The water levels measured
in the piezometer and open boreholes are summarized in Table 5.4.

Table 5.4 — Water Level Measurements

Water Level (m)
Borehole Date Comment
Depth | Elevation

OHS-6L | 2-May-2012 3.0 59.7 Piezometer
OHS6R | ) \aya01z | 50 | 529 | piesometer
OHS-7L | 22-Mar-2012 2.2 58.7 Piezometer
OHS-9R | 22-Mar-2012 2.0 67.2 Piezometer
OHS-10R | 1-May-2012 2.0 65.8 Piezometer

22-Mar-2012 4.1 67.6 Piezometer
OHS-T2R 1-May-2012 3.0 68.7 Piezometer
OHS-13 | 30-Mar-2012 1.8 65.1 Open Borehole

The above values are short-term readings and seasonal fluctuations of the groundwater level
are to be expected. In particular, the groundwater level may be at a higher elevation after the
spring snowmelt or after periods of heavy rainfall.

53 O.R.174 from HWY 417- O.R. 174 Interchange to East of Blair Road
(Boreholes OHS-14L/14R, OHS-18, VMS-SL/SR)

The stratigraphy encountered in the boreholes drilled at these sign locations varied from site
to site. At OHS-14, the stratigraphy consisted of a layer of topsoil over gravelly to silty sand
fill, underlain by a sand deposit and sandy silt till, over probable bedrock. At OHS-18, sand
and gravel fill and silty sand fill were encountered over clayey silt and shale bedrock. At
VMS-5, the stratigraphy consisted of a layer of topsoil or gravelly sand fill underlain by silty
clay to the full depth of exploration.
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5.3.1 Topsoil

A thin layer of topsoil was encountered at ground surface in three of the five boreholes drilled
along O.R.174 (Boreholes OHS-14L, OHS-14R, and VMS-5L).

The thickness of the topsoil ranged from 75 mm to 100 mm.

5.3.2 Gravelly Sand to Sand and Gravel Fill

Gravelly sand to sand and gravel fill was encountered in four boreholes. The fill was
encountered at ground surface in Boreholes OHS-18 and VMS-5R and below the topsoil in
Boreholes OHS-14L and OHS-14R. The gravelly sand to sand and gravel contained trace to
some silt and was brown to grey.

The thickness of the gravelly sand to sand and gravel fill ranged from 0.5 m to 2.6 m, with
the lower boundary of this layer encountered at depths of 0.6 m to 2.7 m (Elevation 70.7 to
65.1).

SPT N-values recorded in the gravelly sand to sand and gravel fill ranged from 9 blows for
0.3 m penetration to 50 blows for 0.15 m penetration, indicating a variable relative density.
In general, the gravelly sand to sand and gravel fill had SPT N-values between 13 and 36
blows for 0.3 m penetration, indicating a compact to dense relative density. The high blow
counts with penetration depth less than 0.3 m may indicate probable cobbles or boulders
within the fill.

Moisture contents of samples of the gravelly sand to sand and gravel fill ranged from 6% to
23%. The higher moisture contents are believed to reflect a frozen condition at the time of

sampling.

5.3.3 Silty Sand Fill

A layer of silty sand fill was encountered in two boreholes, OHS-14R and OHS-18, below the
gravelly sand to sand and gravel fill. The silty sand fill contained trace to some gravel and

some clay and was brown to orangey brown.

The silty sand fill was 2.3 m thick in Borehole OHS-14R and 0.6 m thick in Borehole
OHS-18. The lower boundary of the silty sand fill was encountered at a depth of 2.9 m and
2.1 m in Boreholes OHS-14R and OHS-18, respectively (Elevation 65.3 and 69.2).

SPT N-values recorded in the silty sand fill ranged from 12 to 32 blows for 0.3 m penetration,
indicating a compact to dense relative density.

Moisture contents of samples of the silty sand fill ranged from 19% to 24%.
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Two samples of the silty sand fill underwent laboratory gradation analysis, the results of
which are summarized below. These results are also presented on the Record of Borehole
Sheets included in Appendix C and the grain size distribution curves for these samples are
plotted on Figure C1, Appendix C.

Gravel% 0to 13
Sand% 48 to 61
Silt% 27 to 28
Clay% 11t012

534 Clayey Silt

A thin layer of light brown clayey silt was encountered locally in Borehole OHS-18 at a
depth of 2.1 m.

The clayey silt layer was 0.9 m thick with its lower boundary at a depth of 3.0 m (Elevation
68.3)

A SPT-N value of 50 blows for 0.125 m penetration was recorded in Borehole OHS-18. This
high value may indicate the probable presence of shale fragments, cobbles or boulders within
the layer.

The moisture content of a sample of the clayey silt was measured to be 23%.

5.3.5 Sand

A layer of native sand was encountered in Boreholes OHS-14L and OHS-14R below the fill
layer. The native sand was brown to grey, medium grained and contained trace gravel and
trace silt and clay.

The layer of sand was 2.0 m thick in Borehole OHS-14L and 2.6 m thick in Borehole
OHS-14R, with the lower boundary of the layer encountered at depths of 4.7 m and 5.5 m,
respectively (Elevation 63.1 and 62.7).

SPT N-values recorded in the native sand ranged from 5 to 8 blows for 0.3 m penetration,
indicating a loose relative density.

The moisture content of samples of the sand ranged from 16% to 22%.

One sample of the sand underwent laboratory grain size analysis testing, the results of which
are summarized below. The results are also presented on the Record of Borehole Sheets
included in Appendix C and the grain size distribution curve for this sample is plotted on
Figure C2 in Appendix C.
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Gravel% 2
Sand% 94
Silt & Clay% 4

The sidewalls in Borehole OHS-14 caved in the sand after removal of the hollow stem

augers.

5.3.6 Sandy Silt Till

Sandy silt till was encountered below the native sand in Boreholes OHS-14L and OHS-14R.
The sandy silt till was dark brown to grey and contained some clay, some gravel, and

occasional shale pieces.

The sandy silt till was 1.5 m thick in Borehole OHS-14L and 0.7 m thick in Borehole
OHS-14R. The lower boundary of the sandy silt till was encountered at a depth of 6.2 m in
both boreholes (Elevation 61.6 and 62.0). Both of these boreholes were terminated upon
probable bedrock at the lower boundary of the layer.

SPT N-values recorded in the sandy silt till ranged from 28 blows for 0.3 m penetration to 50
blows for 0.075 m penetration, indicating a compact to very dense relative density. The SPT
N-values recorded for less than 0.3 m penetration occurred at the lower boundary of the layer
on probable bedrock.

The natural moisture content of one sample of the sandy silt till was measured to be 7%.

It should be noted that glacial tills are known to contain cobbles and boulders.

53.7  Silty Clay

A deposit of silty clay was encountered below the topsoil in Borehole VMS-5L and below the
sand fill in Borehole VMS-5R. The silty clay was light brown to grey and contained trace silt

seams.

The silty clay was not fully penetrated in these boreholes, both of which were terminated at a
depth of 7.0 m (Elevation 62.5 and 64.6).

SPT N-values recorded in the silty clay ranged from 0 to 10 blows for 0.3 m penetration,
indicating a variable consistency ranging from very soft to stiff. The silty clay layer is
typically very soft except for the upper 3.0 m of the silty clay in Borehole VMS-5R where
SPT N-values of 6 to 10 blows for 0.3 m penetration were recorded.
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In situ vane shear testing was carried out in the silty clay layer. Undrained shear strengths of
15 to 22 kPa were recorded in the lower part of the borehole. One value of 40 kPa was
measured near 4 m depth in Borehole VMS-5R.

The moisture content of samples of the silty clay ranged from 29 to 75%. In general, the
moisture content of the silty clay increased with depth.

Two samples of the silty clay underwent laboratory gradation analysis and Atterberg Limits
testing, the results of which are summarized below. These results are also presented on the
Record of Borehole Sheets included in Appendix C and the grain size distribution curves for
these samples are plotted on Figure C3. The results of the Atterberg Limits tests are plotted

on Figure C4 of Appendix C.
Gravel % 0
Sand% 0
Silt% 23 10 26
Clay% 74 t0 77
Liquid Limit % 69 to 73
Plastic Limit % 27 to 29
Plasticity Index % 40 to 46

The results of the Atterberg Limits tests indicate that the silty clay is highly plastic with a
group symbol of CH.

5.3.8 Bedrock

Bedrock was confirmed below the clayey silt encountered in Borehole OHS-18. Bedrock
was proven by coring 3.3 m at this location. In Boreholes OHS-14L and OHS-14R, the depth
of bedrock was inferred from split-spoon refusal and the presence of shale fragments in the
collected samples. The depths and elevations at which bedrock and probable bedrock were
encountered are summarized in Table 5.5.

The bedrock was described as laminated grey shale and typically contained hard limestone
interbeds up to 50 mm in thickness. The shale was generally described as fresh. Occasional
vertical fractures and rubble zones were observed in the bedrock cores. Total Core Recovery
(TCR) in the bedrock ranged from 25 % to 100% and increased with depth. The RQD values
ranged from 0 to 62%, indicating a variable rock quality ranging from very poor to fair. The
RQD values also increased with depth. The Fracture Index (FI) of the rock, expressed as
fractures per 0.3 m of core, ranged from 1 to 8.

AR
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Table 5.5 — Depths and Elevations of Bedrock Surface

Bedrock Surface
Borehole
Depth (m) Elevation (m)
OHS-14L 6.2% 61.6
OHS-14R 6.2% 62.0
OHS-18 3.0 68.3

*Bedrock surface inferred from split spoon refusal and samples collected

The estimated unconfined compressive strength of the rock, interpreted from point load tests
conducted on intact rock cores, ranged from 49 to 109 MPa, indicating a medium strong to
very strong rock strength classification. These values are likely influenced by the presence of
stronger limestone interbeds.

5.3.9 Groundwater Conditions

Groundwater levels were observed in the boreholes during and upon completion of drilling.
Three standpipe piezometers were installed along O.R.174, in Boreholes OHS-14R, OHS-18,
and VMS-5L, to monitor water levels after completion of drilling.

Piezometer readings and open borehole measurements indicate groundwater levels to be at
depths of 0.7 m to 2.3 m (Elevation 65.7 to 70.2). The water levels measured in the open
boreholes and piezometers are summarized in Table 5.6.

Table 5.6 — Water Level Measurements

Water Level (m)
Borehole Date : Comment
Depth | Elevation
OHS-14L | 10-Mar-2012 2.1 657 | Boreholesloughed
upon completion
11-Mar-2012 23 65.9 Open Borehole
OHS-14R | 9 Mar-2012 0.7 67.5 Piezometer
OHS-18 | 29-Mar-2012 1.1 70.2 Piezometer
VMS-5L | 28-Mar-2012 1.5 68.0 Piezometer

The above values are short-term readings and seasonal fluctuations of the groundwater level
are to be expected. In particular, the groundwater level may be at a higher elevation after the
spring snowmelt or after periods of heavy rainfall.

THURBER



Overhead and Variable Message Signs
Highway 417 Widening — Nicholas Street to O.R.174 Page 28

5.4 HWY 417 from Highway 417-0.R.174 Interchange to Walkley Road (Boreholes
OHS-15L/15R, OHS-16L/16R, OHS-17 and YMS-4L/4R)

The stratigraphy encountered in Boreholes OHS-15L/15R and OHS-16L/16R drilled on an
existing high fill embankment typically consisted of a pavement structure or silty sand fill
overlying shale fill. Sand/silt till was encountered below the fill in two boreholes. At the
other sign locations, the stratigraphy consisted of topsoil and/or sand fill overlying silty clay,
underlain by sandy silt, silty sand till and sand.

54.1 Topsoil

A thin layer of topsoil was encountered at surface in three of the seven boreholes drilled
along Highway 417 from Highway 417-O.R.174 Interchange to Walkley Road (Boreholes
OHS-16R, OHS-17, and VMS-4R). The thickness of the topsoil ranged from 50 mm to
200 mm.

5.4.2 Asphalt

Asphalt was encountered at ground surface in three boreholes (Boreholes OHS-15L,
OHS-15R, and OHS-16L). These boreholes were located on the shoulders of the existing
WB lanes of Highway 417.

The thickness of the asphalt ranged from 75 mm to 90 mm.

5.4.3 Sand Fill

Sand fill was encountered at surface in Borehole VMS-4L, below the asphalt in Boreholes
OHS-15L, OHS-15R, and OHS-16L, and below the topsoil in Borehole VMS-4R. The sand
fill was brown and grey and contained trace gravel to gravelly and some silt. Silty sand fill
was encountered below the topsoil in Borehole OHS-16R.

The thickness of the sand fill ranged from 0.6 m to 1.6 m, with the lower boundary of the
sand fill encountered at a depth of 0.7 m to 1.8 m (Elevations 74.1 to 64.6).

SPT N-values recorded in the sand fill ranged from 13 to 44 blows for 0.3 m penetration,
indicating a compact to dense relative density.

Moisture contents of samples of the sand fill ranged from 1 to 8%.

5.4.4 Shale Fill

Shale fill was encountered in Boreholes OHS-15L, OHS-15R, OHS-16L, and OHS-16R
beneath the sand fill and topsoil. The fill was brown and grey and contained trace clay. Two
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clayey silt zones (700 mm and 600 mm thick) were encountered within this fill in Borehole
OHS-16L at depths of 1.7 m and 3.1 m (Elevations 73.1 and 71.7).

This fill was fully penetrated in two of the four boreholes (OHS-15L and OHS-15R) and was
5.2 m to 5.4 m thick, with the lower boundary of the fill encountered at depths of 6.4 m and
6.1 m (Elevations 64.0 and 62.6). In Boreholes OHS-16L and OHS-16R, the boreholes were
both terminated within the fill at a depth of 6.7 m (Elevation 68.1 and 66.6).

SPT N-values recorded in the shale fill ranged from 9 to 58 blows for 0.3 m penetration,
indicating a loose to very dense relative density. In general, the fill had a compact to dense

relative density.

The moisture content of samples of the embankment fill ranged from 4% to 26%, typically
less than 10%.

Four samples of the fill material underwent laboratory grain size analysis testing, the results
of which are summarized below. The results are also presented on the Record of Borehole
Sheets included in Appendix D and the grain size distribution curves for these samples are
plotted on Figures D1 and D2, Appendix D.

Gravel % 5t032
Sand % 44 to 59
Silt % 14 to 36
Clay % 41017

Shale fill often contains chunks and slabs of harder rock materials such as limestone.

54.5  Silty Clay

A deposit of silty clay was encountered below the topsoil in Borehole OHS-17 and below the
sand fill in Boreholes VMS-4L. and VMS-4R. The silty clay contained no to trace sand and
was brown to grey.

The thickness of the silty clay ranged from 3.5 m to 4.4 m, with the lower boundary of the
silty clay encountered at depths of 4.4 m to 4.9 m (Elevations 62.7 to 61.1).

SPT N-values recorded in the silty clay ranged from 3 to 21 blows for 0.3 m penetration,
indicating a soft to very stiff consistency. In general, the silty clay had a firm to stiff
consistency.

Moisture contents of samples of the silty clay ranged from 20% to 46%.
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Three samples of the silty clay underwent laboratory grain size analysis and Atterberg Limits
testing. These results are presented on the Record of Borehole Sheets included in Appendix
D. The grain size distribution curves for these samples are plotted on Figure D3 and the
results of the Atterberg Limits tests are plotted on Figure D5. The results of these tests are as

follows:
Gravel % 0

Sand % 0to2
Silt % 18 to 45
Clay % 55to0 80
Liquid Limit % 46 to 63
Plastic Limit % 21t024
Plasticity Index % 251039

The results of the Atterberg Limits tests indicate that the silty clay is of intermediate to high
plasticity with group symbol CI-CH.

54.6  Sandy Silt to Silty Sand Till

Sandy silt to silty sand till was encountered below the fill layer in Boreholes OHS-15L and
OHS-15R, and below the silty clay in Boreholes VMS-4L and VMS-4R. The sandy silt to
silty sand till was dark brown to grey and contained some clay to clayey and trace gravel.

The till was fully penetrated in Boreholes VMS-4L and VMS-4R but not in Boreholes
OHS-15L and OHS-15R. Where fully penetrated, the thickness of the silty sand to sandy silt
till ranged from 1.1 m to 1.2 m, with the lower boundary of the till encountered at depths of
6.1 m and 5.5 m (Elevations 60.2 and 60.0). Boreholes OHS-15L and OHS-15R were both
terminated at a depth of 6.7 m (Elevations 63.7 and 62.0) within the till.

SPT N-values recorded in the sandy silt to silty sand till ranged from 5 to 30 blows for 0.3 m
penetration, indicating a loose to compact relative density.

The natural moisture content of samples of the sandy silt to silty sand till ranged from 10% to
24%.

Two samples of the silty sand to sandy silt till underwent laboratory gradation analysis, the
results of which are summarized below. These results are also presented on the Record of
Borehole Sheets in Appendix D and the grain size distribution curves for these samples are
plotted on Figure D4 of Appendix D.
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Gravel % Otol
Sand % 44 to 49
Silt % 26 to 37
Clay % 14 to 29

5.4.7 Sandy Silt

A layer of sandy silt was encountered locally in Borehole OHS-17, below the silty clay. The
sandy silt was grey and contained trace clay and trace gravel.

The layer of sandy silt was 1.5 m thick, with the lower boundary of this layer encountered at
a depth of 6.1 m (Elevation 61.2).

An SPT N-value of 17 blows for 0.3 m penetration was recorded in the sandy silt, indicating a

compact condition.

The moisture content of one sample of the sandy silt was measured to be 13%.

5.4.8 Sand

A layer of native sand was encountered below the sandy silt in Borehole OHS-17 and below
the silty sand till in Boreholes VMS-4L and VMS-4R. The sand was grey to brown, typically
medium to coarse grained and contained trace gravel to gravelly.

The sand was not fully penetrated and all three boreholes were terminated within the sand at a
depth of 6.7 m (Elevation 60.6 to 58.8).

SPT N-values recorded in the native sand ranged from 6 to 26 blows for 0.3 m penetration,

indicating a loose to compact relative density.
The moisture content of samples of the sand ranged from 10% to 26%.

The sidewalls of Borehole VMS-4R caved in the sand upon removal of the hollow stem

augers.

54.9 Groundwater Conditions

Water levels were observed in the boreholes during and upon completion of drilling.
Two standpipe piezometers were installed at the sites, in Boreholes OHS-16R and VMS-4R,
to monitor water levels after completion of drilling.

Piezometer readings and open borehole measurements indicate groundwater levels to be at
depths of 1.0 m to 6.4 m (Elevation 67.2 to 63.2). The water levels measured in the
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piezometer are summarized in Table 5.7, along with the measurements in the open boreholes

upon completion of drilling.

Table 5.7 — Water Level Measurements

Water Level (m)
Borehole Date Comment
Depth | Elevation

OHS-15L | 8-Mar-2012 6.4 64.0 Open Borehole
OHS-15R | 29-Mar-2012 5.5 63.2 Open Borehole
OHS-16R | 1-May-2012 6.1 67.2 Piezometer
OHS-17 | 29-Mar-2012 1.0 66.3 Open Borehole
VMS-4R | 28-Mar-2012 1.2 64.3 Piezometer

The above values are short-term readings and seasonal fluctuations of the groundwater level
are to be expected. In particular, the groundwater level may be at a higher elevation after the

spring snowmelt or after periods of heavy rainfall.

55 HWY 417 near Bayswater Avenue (Boreholes VMS-1L and VMS-1R)

Two boreholes, identified as VMS-1L and VMS-IR, were drilled on the pavement of
Highway 417 near Bayswater Avenue. Borehole VMS-1L was drilled on the right shoulder
of the WB lanes of Highway 417 and Borehole VMS-1R was drilled on the left shoulder of
the EB lanes.

The stratigraphy encountered at this site consisted of a pavement structure overlying sand fill,
silty sand to sandy silt fill, and clayey silt fill, underlain by gravelly sand (in one borehole)
and silty sand till.

5.5.1 Asphalt and Concrete

Asphalt was encountered at surface in both Boreholes VMS-1L and VMS-1R, which were
drilled on the shoulder pavement of Highway 417. The asphalt was 100 mm thick.

A layer of concrete was encountered below the asphalt in Borehole VMS-1L. The concrete

was 150 mm thick.
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5.5.2 Sand Fill

Sand fill was encountered below the asphalt in Borehole VMS-1R and below the concrete in
Borehole VMS-1L. The sand fill was brown and contained trace to some gravel and silt, and

some clay.

The sand fill was 2.1 m thick in Borehole VMS-1L and 1.4 m thick in Borehole VMS-1R.
The lower boundary of the sand fill was encountered at depths of 2.4 m and 1.5 m (Elevation
73.6 and 74.2).

SPT N-values recorded in the sand fill ranged from 22 to 40 blows for 0.3 m penetration,
indicating a compact to dense relative density.

Moisture contents of samples of the sand fill ranged from 3 to 8%.

One sample of the sand fill was selected for laboratory gradation analysis. The results of this
test are summarized below and these results are also presented on the Record of Borehole
Sheets included in Appendix E. The grain size distribution curve for this sample is plotted on

Figure E1 of Appendix E.

Gravel % 16
Sand % 71
Silt & Clay % 13

553 Sandy Silt to Silty Sand Fill

Sandy silt to silty sand fill was encountered below the sand fill in Boreholes VMS-1L and
VMS-1R. The sandy silt to silty sand fill was brown to dark grey and contained trace gravel
and trace clay.

This fill was 0.6 m thick in Borehole VMS-1L and 1.5 m thick in Borehole VMS-1R. The
lower boundary of the layer was encountered at a depth of 3.0 m in both boreholes
(Elevations 73.0 and 72.7).

SPT N-values recorded in the sandy silt to silty sand fill ranged from 17 to 41 blows for
0.3 m penetration, indicating a compact to dense relative density.

Moisture contents of samples of the sandy silt to silty sand fill ranged from 9% to 11%.

One sample of the silty sand fill underwent laboratory gradation analysis, the results of which
are summarized below. These results are also presented on the Record of Borehole Sheets
included in Appendix E and the grain size distribution curve for this sample is plotted on
Figure E2 of Appendix E.
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Gravel % 3
Sand % 65
Silt % 23
Clay % 9

5.5.4 Clayey Silt Fill

Clayey silt fill was encountered below the silty sand fill in both boreholes. The clayey silt fill
was brown and contained some sand and trace gravel. Occasional sand seams were also
observed in the clayey silt fill. Concrete rubble (150 mm) and a small piece of steel (possible
hinge) were encountered within the clayey silt fill in Borehole VMS-IR at a depth of 4.0 m.

The clayey silt fill was 1.6 m thick in both boreholes, with the lower boundary of the clayey
silt fill encountered at a depth of 4.6 m (Elevations 71.4 and 71.1).

SPT N-values of 11 and 15 blows for 0.3 m penetration were recorded in the clayey silt fill.
These N-values indicate the clayey silt fill has a stiff consistency.

The moisture content of samples of the clayey silt fill ranged from 17% to 19%.

5.5.5 Gravelly Sand

A layer of brown gravelly sand was encountered in Borehole VMS-IR below the clayey silt
fill. The gravelly sand contained trace of silt.

This layer was 0.9 m thick, with the lower boundary of the gravelly sand encountered at a
depth of 5.5 m (Elevation 70.2).

An SPT N-value of 28 blows for 0.3 m penetration was recorded in the gravelly sand,
indicating a compact condition.

The moisture content of one sample of the gravelly sand was 9%.

5.5.6 Silty Sand Till

Silty sand till was encountered below the clayey silt fill in Borehole VMS-1L and below the
gravelly sand layer in Borehole VMS-1R. The silty sand till was brown and contained trace

to some gravel and trace clay.

The silty sand till was not fully penetrated in either of the boreholes. Borehole VMS-1L
was terminated at a depth of 6.7 m (Elevation 69.3) and the till was at least 2.1 m thick. In
Borehole VMS-1R, the silty sand till is at least 1.2 m thick at a termination depth of 6.7 m
(Elevation 69.0).
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SPT N-values recorded in the silty sand till ranged from 18 to 36 blows for 0.3 m penetration,
indicating a compact to dense relative density.

The natural moisture content of samples of the silty sand till ranged from 8% to 11%.

One sample of the silty sand till underwent laboratory gradation analysis the results of which
are summarized below. These results are also presented on the Record of Borehole Sheets
included in Appendix E and the grain size distribution curve for this sample is plotted on
Figure E3 of Appendix E.

Gravel % 16
Sand % 55
Silt % 22
Clay % 7

5.5.7 Groundwater Conditions

Water levels were observed in the open boreholes upon completion of drilling. Borehole
VMS-1L was dry and water was observed at a depth of 6.7 m (Elevation 69.0), at the base of
the borehole, in Borehole VMS-1R.

The above values are short-term readings and seasonal fluctuations of the groundwater level
are to be expected. In particular, the groundwater level may be at a higher elevation after the

spring snowmelt or after periods of heavy rainfall.

6 MISCELLANEOUS

Hollow stem augers were used to advance the boreholes and therefore monitoring of the stability of
the borehole sidewalls in cohesionless soils was not possible during drilling. In general, the borehole
sidewalls remained upright (no cave) upon removal of the augers, except where noted in the soil

descriptions above.

Borehole locations were established based on information received from MRC and were marked out
in the field by surveyors from the MMM Group. Where a borehole was relocated from the marked
location, field measurements were made regarding the offset and elevation differences between the
marked location and the drilled location, and the as-drilled coordinates and elevations were

established and reported.

Eastern Ontario Diamond Drilling Ltd. from Hawkesbury, Ontario supplied both track-mounted and
truck-mounted drill rigs and conducted the drilling, sampling and in-situ testing operations.

The drilling and sampling operations in the field were supervised by Ms. Eckie Siu, Mr. Ryan
Kromer, E.I.T., and Mr. George Azzopardi of Thurber.
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Overall supervision of the field program was conducted by Ms. Lindsey Blaine, E.IT. Interpretation
of the data and preparation of the report were carried out by Ms. Lindsey Blaine, E.IT and Ms. Mei

Cheong, M.Phil.

The report was reviewed by Mr. M.R. Anderson, P.Eng., M.Eng. and Dr. P.K. Chatterji, P.Eng., a
Designated Principal Contact for MTO Foundations Projects.

Thurber Engineering Ltd.
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Appendix A

Highway 417: Nicholas Street to Riverside Drive
(BHs OHS-01L/01R, OHS-02L/02R, OHS-03L/03R, & OHS-04L/04R)
Record of Borehole Sheets and Laboratory Test Results
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SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

TEXTURAL CLASSIFICATION OF SOILS

VISUAL IDENTIFICATION

CLASSIFICATION PARTICLE SIZE

Boulders Greater than 200mm same

Cobbles 75 to 200mm same

Gravel 4.75 10 75mm 5 te 75mm

Sand 0.075 to 4.75mm Not visible particles to 5mm

Silt 0.002 10 0.075mm Non-plastic particles, not visible to
the naked eye

Clay Less than 0.002mm Plastic particles, not visible to

the naked eye
COARSE GRAIN SOIL DESCRIPTION (50% greater than 0.075mm)

TERMINOLOGY PROPORTION
Trace or Occasional Less than 10%
Some 10 10 20%
Adjective {e.g. silty or sandy}) 2010 35%
And (e.g. sand and gravel) 3510 50%
TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY]
DESCRIPTIVE TERM UNRDRAINED SHEAR APPROXIMATE SPTO N
STRENGTH (kPz) VALUE

Very Sofi 12 or less Less than 2
Soft 1210 25 2t04
Firm 25 t0 50 4t 8
Stiff 50to 100 8to 15
Very Stiff 100 to 200 1510 30
Hard Greater than 200 Greater than 30
NOTE: Hierarchy of Soil Strength Prediction 1) Laboratory Triaxial Testing

2) Field Insitu Vane Testing

3) Laboratory Vane Testing

4) SPT value
5) Pocket Penetrometer

TERMS DESCRIBING DENSITY (COHESIONLESS SQILS ONLY)

DESCRIPTIVE TERM SPT “N” VALUE
Very Loose Less than 4
Loose 4to 10

Compact 10 to 30

Dense 3010 50

Very Dense Greater than 50

LEGEND FOR RECORDS OF BOREHOLES

SYMBOLS AND SS Split Spoon Sample WS Wash Sample AS Auger (Grab) Sample
ABBREVIATIONS TW Thin Wall Shelby Tube Sample TP Thin Wall Piston Sample

FOR PH Sampler Advanced by Hydraulic Pressure  PM Sampler Advanced by Manual Pressure
SAMPLE TYPE WH Sampler Advanced by Self Static Weight RC Rock Core SC Soil Core

Undisturbed Shear Strength

Sensitivity =
Remoulded Shear Strength
S Water Level
Comn Shear Strength Determination by Pocket Penetrometer

SPT N’ Value Standard Penetration Test ‘N’ Value — refers to the number of blows from a 63.5kg hammer free falling a
height of 0.76m to advance a standard 50 mm outside diameter split spoon sampler for 0.3 m depth into undisturbed ground.
DCPT Dynamic Cone Penetration Test — Continuous penctration of a 50 mm outside diameter, 60° conical
steel point attached to “A” size rods driven by a 63.5 kg hammer frec falling a height of 0.76 m. The resistance to cone
penetration is the number of hammer blows required for each 0.3 m advance of the conical point into undisturbed ground.



UNIFIED SOILS CLASSIFICATION

GROUP
MAJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION
GW Well-graded gravels or gravel-sand mixtures, little or
GRAVEL no fines,
AND B GP Poorly-graded gravels or gravel-sand mixtures, little
%GRAVELLY or no fines.
COARSE SOILS GM Silty gravels, gravel-sand-silt mixtures.
GRAINED l GC Clayey gravels, gravel-sand-clay mixtures.
SOILS SW Well-graded sands or gravelly sands, little or no
SAND AND fines.
SANDY SP Poorly-graded sands or gravelly sands, little or no
SOILS fines.
SM Siity sands, sand-silt mixtures.
sC Clayey sands, sand-clay mixtures.
ML Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity.
CL Inorganic clays of low to medium plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (Wr <30%).
GRAINED Wy <50% ClI Inorganic clays of medium plasticity, silty clays.
SOILS (30% < W < 50%).
OL Organic silts and organic silty-clays of low plasticity.
MH Inorganic silts, micaceous or diatomaceous fine
SILTS AND sandy or silty soils, elastic silts.
CLAYS CH Inorganic clays of high plasticity, fat clays.
W > 50% P OH Organic clays of medium to high plasticity, organic
silts.
HIGHLY Pt Peat and other highly organic soils. ]
ORGANIC
SOILS
CLAY SHALE
SANDSTONE
SILTSTONE
CLAYSTONE

COAL




EXPLANATION OF ROCK LOGGING TERMS

ROCK WEATHERING CLASSIFICATION

Fresh (FR)
Fresh Jointed (FJ)

No visible signs of weathering.

Weathering limited to the surface of major

SYMBOLS

discontinuities. CLAYSTONE
Slightly Weathered Penetrative weathering developed on open discontinuity
(SW) surfaces, but only slight weathering of rock material. SILTSTONE
Moderately Weathered Weathering extends throughout the rock mass, but the
MW) rock material is not friable. SANDSTONE
Highly Weathered Weathering extends throughout the rock mass and the
HW) rock is partly friable. COAL
Completely Weathered Rock is wholly decomposed and in a friable condition,
(CW) but the rock texture and structure are preserved. ; Bedrock (general)
DISCONTINUITY SPACING STRENGTH CLASSIFICATION
Rock Approximate Uniaxial Field Estimation
Bedding Bedding Plane Spacing Strength Compressive Strength of Hardness*
(MPa) (psi)
Very thickly bedded Greater than 2m Extremely Greater than  Greater than ~ Specimen can only
Strong 250 36,000 be chipped with a
Thickly bedded 0.6 to 2m geological hammer
Medium bedded 0.2 to 0.6m Very Strong  100-250 15,000 to Requires many
36,000 blows of geological
Thinly bedded 60mm to 0.2m hammer to break
Very thinly bedded 20 to 60mm Strong 50-100 7,500 to Requires more than
15,000 one blow of
Laminated 6 to 20mm geological hammer
to break
Thinly Laminated Less than 6mm Medium 25.0t050.0 3,500 to Breaks under
Strong 7,500 single blow of
TERMS geological
hammer.
Total Core Recovery: Core recovered as a percentage | Weak 5.0t025.0 750 to 3,500 Can be peeled by a
(TCR) of total core run length. pocket knife with
difficulty
Solid Core Recovery: Percent Ratio of solid core of Very Weak 1.0t0 5.0 150 to 750 Can be peeled by a
(SCR) full cylindrical shape pocket knife,
recovered. Expressed with crumbles under
respect to the total length of firm blows of
core run. geological pick.
Rock Quality Total length of sound core Extremely 0.25t0 1.0 35to 150 Indented by
Designation: recovered in pieces 0.1m in Weak thumbnail
(RQD) length or larger as a percentage | (Rock)

Uniaxial Compressive

of total core run length.
Axial stress required to break

Strength (UCS) the specimen
Fracture Index: Frequency of natural fractures
(FD per 0.3m of core run.

THURBER



ONTMT4S 1201A.GPJ 5/16/12

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No OHS-01L 1 0OF 1 METRIC
W.P. 4091-07-00 LOCATION N 5031167 6 E 369878 1 ORIGINATED BY RK ~
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers/NQ Coring COMPILED BY AN
DATUM _Geodetic 2012.03.12-2012.03.12 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o " 4 |RESISTANCE PLOT = e MATURAL ~ | REMARKS
= S LMIT MOISTURE LM |: I &
= w | < % 17,1 20 40 80 100 CONTENT O
Slel w | Y[(ZE| 2 ¥ : e wp w we| 58 [ cramsize
Llm 312 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION |2 & zlz2e| E —_——— DISTRIBUTION
DEPTH < | S t > |2 % < O UNCONFINED + FIELD VANE %
z|32 123 2 WATER CONTENT (%) | T (%)
':7) F4 5 w @® QUICKTRIAXIAL X LAB VANE
61.0 w 20 40 80 100 20 40 60 kN/m3 |GR SA St CL
00  TOPSOIL: {150mm) == o
02
SAND, medium grained SSs 8
Loose
Brown A
602  Moist 5
08 (FILL) i
Gravelly SAND ss | 30 i 60
Strong hydrocarbon odour ?
Compact .‘.l
59.5 Brown (A
186 \Moist ;}
(FILL) ss 10 1 Bl
Sandy SILT, trace to some clay, 59
some gravel
Loose
Brown
Wet ss 7
(FILL)
58.0 58
30 Gravelly SAND, some sill, some clay
Compact ss 16
Brown
Wet
Auger refusal at 4.1m
56.9 57
41 GRAVEL and COBBLES
up o 170mm;
wp ) RUN
56
RUN
55
54.7
63 END OF BOREHOLE AT 6.3m

Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
wilth a 1.52m slotled screen

WATER LEVEL READINGS:

DATE DEPTH (m) ELEV. (m)
Mar.20/12 46 56.4
May02/12 58 552

Numbers refer to
Sensitivily

20
‘5*1%5 (%) STRAIN AT FAILURE




ONTMT4S 1201A.GPJ 5/11/12

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No OHS-01R 10F1 METRIC
W.P. 4091-07-00 LOCATION N 5031 145.5 E 369 875.4 ORIGINATED BY ES
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2012.03.20 - 2012.03.20 CHECKED BY LRB
N
SOIL PROFILE SAMPLES o w gggiQSNHEN%%NPELS'%NETHATED NATURAL
ub_J » z & PLASTIC | rE uauo ':—: REMARKS
5 A EEI 20 40 60 80 100 ™M comer M| ZO &
Sle wl=2l = === e wp w we | 58 | cransize
ELEV Qla w 195 O |SHEAR STRENGTH kPa
DESCRIPTION El=s 3 |2z = k o DISTRIBUTION
DEPTH é S ﬁ > 8 Ie) ; O UNCONFINED + FIELD VANE Y (%)
21 = z|g°| § |e QucKTRIAXIAL x LABVANE | WATER CONTENT (%)
60.1 w 20 40 60 80 100 20 410 60 kNim3 |GR sA SI CL
B9\ ASPHALT: (50mm} A 60
59.7 CONCRETE: (325mm) ’_ i
04 SAND, some silt, trace gravel 1 GS P>
Brown
59.3 Damp
08 (FILL) /
SAND, fine grained, trace gravel, 1] s8] % 59 &
lrace silt
Dense
Light Brown
Damp
(FILL) 2| ss | 43 o
58
57.7
24 Gravelly SAND, some silt, frace clay
Compact 3| ss | 24 o 24 57 13 6
Grey
Moist
57
4 55 20 [o]
56
- 5| ss | 83 )
48 Silly SAND, trace gravel o
Very Dense to Dense q
Grey 55
Damp N
(TILL) g
o
4
]
1 54
o
‘Id 6 S8 39 o
Wet
53.4
67 END OF BOREHOLE AT 6.7m
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 2 1m,
CUTTINGS TO 0.2m, THEN
ASPHALT TO SURFACE
3 3. Numbers refer to 2
X ‘5*1%5 (%) STRAIN AT FAILURE

Sensiivity




ONTMT4S 1201A.GPJ 4/18/12

Ministry of
Transporialion

Ontario THURBER
RECORD OF BOREHOLE No OHS-02L 10F 1 METRIC
W.P. 4091-07-00 LOCATION N 5031103.0 E 370116.7 ORIGINATED BY ES
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2012.03.21 - 2012.03.21 CHECKED BY LRB
Y [ NE PENETRATION
SOIL PROFILE SAMPLES | o .:_i AN CUNE RE | o | rewaris
%) MOISTURE - I
W 5 w |22 8 20 40 60 8 100 |"™M  cowa 7| 5O &
Sle ul=E| z L ! ' : : wp w wi| 34 | craNsizE
ELEV olm| # 2le5] © |SHEAR STRENGTH kPa )
BEDTH DESCRIPTION == [ | 2= = 0 DISTRIBUTION
DEPTH &t = ﬁ > 8 e} ; O UNCONFINED + FIELD VANE ¥ (%)
£z Z[g©| @ |e quckTRiAXAL x LABVANE | WATER CONTENT (%)
61.0 i 20 40 60 80 100 20 40 60 kwim3 |er sa s cL
ST\ ASPHALT: (75mm) v
A )
60.6 CONCRETE: (300mm) fq
U4 SAND, some gravel, some silt
Brown 1 Gs P
60.2
08 Damp
3 (FILL) / 1 S8 50/ 3 L]
SAND, fine grained, irace gravel, T
trace silt
Very Dense
59.3 Light Brown
17 Damp
) (FILL} 2| ss | 79 o
Silty SAND, trace clay, irace gravel, se
accasional shale fragments
Very Dense to Dense
Brown lo Grey
Moist 3 8s 39 Q
(FILL)
58
4 S5 30 o 6 63 22 9
57.3 y
37 Silty SAND, some clay, trace grave! o
Compact -1 4
Grey i 57
Wet .4
(TILL) .
o
4 5 S8 10 o
56
o
gy
-
O
14 55
Moist P
1]le| ss| 20 o
543 2
6.7 END OF BOREHOLE AT 6.7m.
WATER LEVEL AT 3.7m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 2.4m,
CUTTINGS TO 0.2m, THEN
ASPHALT TO SURFACE.
3 3. Numbers refer to Y
+ : ‘5*35 (%) STRAIN AT FAILURE

Sensttivity




ONTMT4S 1201A.GPJ 4/18/12

Sensitivity

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No OHS-02R 10F 1 METRIC
W.P, 4091-07-00 LOCATION N 5031079.5 E 370138.2 ORIGINATED BY RK
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2012.03.13 - 2012.03.13 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x Y |RESISTANCE PLOT =__ pasnc | MATURAL = REMARKS
[CR) 5 oy MOISTURE | & E
= w|28| » 20 40 60 80 100 CONTENT 5O &
olegl o | BIZE| 2 1 wp w w| 5 | cransize
LY DESCRIPTION Ele| g | Z|2g| 2 [SHEARSTRENGTHKPa —_——— DISTRIBUTION
DEPTH &( % K > 8 o <>( O UNCONFINED + FIELD VANE v %)
£z 2 |€°| @ |e auickTRAXAL x LABVANE | WATER CONTENT (%)
59.7 w 20 40 60 80 100 20 40 60 kN/m 3 |GR SA S CL
0 ﬂ [~ ~—1
01 TOPSOIL: (100mm) A
Gravelly SAND, some silt, irace 1 S8 10 ©
organics
Compact to Very Dense
Brown 59
Moist 2 SS 50/
(FILL) 150
58.5
12 Silty SAND, trace clay, trace gravel
Compact
Brown
Moist 58
(FILL) 3|88 | 2z o 5 50 28 8
57.€
21 Silty SAND, some clay, trace {0 some ©
gravel
Compact Jla]ss| 17 o
Grey N
Wet [ 57
(TILL) 0
@l 5| ss | 10 ° 7 57 24 12
&
1 56
h 4
o
Poor recovery e
55
16| ss | 18
9
4 H
o E 54
y ot
of[7]ss | 2 |'iH o
53.0 H:
6.7 END OF BOREHOLE AT 6,7m.
WATER LEVEL AT 5.5m UPON
COMPLETION.
Piazometer installation consists of
19mm diameter Schedule 40 PVC bipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV, (m)
Mar.21/12 4.0 55.7
3 3. Numbers refer to 2
+0.XT ‘535 (%) STRAIN AT FAILURE




ONTMT4S 1201A.GPJ 5/11/12

|
Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No OHS-03L 10F1 METRIC
W.P. 4091-07-00 LOCATION N 50311428 E 370208.0 ORIGINATED BY RK
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodelic DATE 20120312 -201203 12 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES € ; RESISTANCEPLOT — pasmc | MATURAL = REMARKS
= wl2Z2| 8 0 40 60 80 100 |7 e | E3 &
21g| w| 9|2E| 8 [seavemencree e vo| T g | cRAmS:ZE
oy = o a
ELEY. DESCRIPTION = "5’ S <—(J = % = DISTRIBUTION
DEPTH é =3 t > 8 o ; O UNCONFINED + FIELD VANE Y (%)
== Z|ZC| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
60.2 w 20 40 60 80 100 20 40 60 kNim3 |GR sA SI CL
00| TOPSOIL, sandy —
— 60
59.9 Daﬂ( Brown = 1 ss 13 . ©
03 \Mms! / g :
59.6 SAND, some gravel, some silt '-
06 Compact [F
Brown ﬂ
Mois 2| ss | 13 N °
(FILL) a 59
Sandy SILT, some gravel, trace 2
rootlets ,&!
Compact to Loose I
Brown 3| ss | 3 °
Moist
(FILL)
Possible boulder 58
4 8S 6 o
57.2
30 Silty SAND, some clay, trace to some @ ! 57
gravel, trace rootlels and wood pieces i 5 ss 7 ° 11 45 30 14
Loose 1o Very Dense .
Brown R
Moist 1.
(TILL) o
4
3 56
o
‘tde | ss | so |
k U125 . o
Easy advancement from 4.9m {o 5.5m b 5
& 55
|14
.4
o
L
53.9 Sampled from auger al 6. 1m 7 S8 50/ 54 o 16 37 32 15
63|  END OF BOREHOLE AT 6.3m 0.075
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
Mar.20/12 38 56.4
May03/12 32 57.0

3 3.

Numbers refer to
Sensitivity

20
‘5*35 (%) STRAIN AT FAILURE




ONTMT4S 1201AGPJ 5/16/12

Ministry of -
Transportalion
Ontario . l
THURBER
RECORD OF BOREHOLE No OHS-03R 10F1 METRIC
W.P. 4091-07-00 LOCATION N 5031113.3 E 370213.9 ORIGINATED BY ES
HWY 47 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic 2012.03.20 - 2012.03.20 CHECKED BY LRB
SOIL PROFILE SAMPLES | o w o [N GO ENE TRATION
W < PLASTIC :CA)ITS‘;Z;LE Liouin '3-: REMARKS
5 NEHE 20 40 60 80 100 | e 7| 5O &
Sy wl=g] z e we w w | S8 | cransize
[ ) “J il SR O |SHEAR STRENGTH kPa
ELEY DESCRIPTION (8] | 2|32 & e DISTRIBUTION
DEPTH 2|3 T 138 < |o UNCONFINED + FIELD VANE %)
=12 Z[g©| @ |e QUICKTRAXIAL X LABVANE WATER CONTENT (%)
611 w 20 40 60 80 100 20 40 60 GR SA SI CL
§_-'é‘ ASPHALT: (75mm) H‘ 61
5 o3 CONCRETE: (225mm) 4 o
SAND, some silt and clay, trace GS
gravel
Dense
Brown
Damp to Moist 88 40 60 o
(FILL)
88 | 38 o 9 74 17
(SI+CL,
59 :
Occasional cobbles
SSs 39 o
Compact 58
S8 21 o
57.1
40 SAND and GRAVEL, some silt 57
Compact
Grey
Wet
D
56.1 Ss | 13
50 Silty SAND, trace gravel, trace clay 56
Compact io Very Dense
Grey
Damp
(TILL)
55
o
547 8S | 135/
58.8] "\ SHALE -
6.5

END OF BOREHOLE AT 6.5m.
WATER LEVEL AT 3.7m UPON
COMPLETION

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 2.4m,
CUTTINGS TO 0.2m, THEN
ASPHALT TO SURFACE

Numbers refer to
Sensitivity

20
15%5 (%) STRAIN AT FAILURE




ONTMT4S 1201A.GPJ 5/16/12

Ministry of
Transportalion

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No OHS-04L 10F1 METRIC
W.P, 4091-07-00 LOCATION N 5031137.5 E 370 444 1 ORIGINATED BY ES
HWY 417 BOREHOLE TYPE _ Hollow Slem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2012.03.21 - 2012.03 21 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x E RESISTANCE PLOT NATURAL
W, 4 PLASTIC LiQuiD [ REMARKS
i '2 b3 [S] LIMIT MOISTURE wn| EZ A
17 o » 20 40 60 80 100 CONTENT =z &
S| wl=g| z ! | : : ! wp w we| 38 | cransize
ELEV Elm| g 3[2 3| 2 [SHEARSTRENGTHEKPa A S DISTRIBUTION
DEPTH DESCRIPTION 5 =z 5138 < | O UNCONFINED ~ + FIELD VANE Y %)
el = z|EC[ @ |e QucKTRIAXIAL x LaBVANE WATER CONTENT (%)
60.8 w 20 40 60 80 100 20 40 60 kN/m 3 GR SA SI CL
01 ASPHALT: (75mm) %
60.4 CONCRETE: (325mmy) _
04 SAND, some silt and clay, lrace 1| 68 o
gravel
Dense 60
Brown
Damp 1| ss | 51 o
(FILL)
Occasional shale fragments
2| ss | 50 "
3 S8 40 ©
58
57.8
30 SAND, some gravel
Compact 4 ss 17 °
Brown
Damp
57
56.5
43 Silty CLAY, some sand, trace gravel 11
Very Stiff ;
Dark Brown %
45| ss | 19 % o | 0 15 45 40
#
#
f
%
% 55
547 i
61 Silty SAND, lrace gravel, shale o
fragments l: ss 7 °
Very Dense .
541 Grey 4
67 Damp
(TILL)
END OF BOREHOLE AT 6 7m
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 2.7m,
CUTTINGS TO 0.2m, THEN
ASPHALT TO SURFACE.
3 3. Numbers refer lo 2
X ‘535 (%) STRAIN AT FAILURE




ONTMT4S 1201A.GPJ 5/16/12

Sensilivily

10

(%) STRAIN AT FAILURE

. Ministry of [
G Transporiation
Ontario . l
THURBER
RECORD OF BOREHOLE No OHS-04R 1 OF 1 METRIC
W.P. 4091-07-00 LOCATION N 5031 116.2 E 3704456 ORIGINATED BY ES
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers/Casing COMPILED BY AN
DATUM _Geodetic DATE 2012.02.09 - 2012.02.02 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 ; RESISTANCE PLOT - NATURAL oun - REMARKS
- 2 MOISTURE - I
5 |28 3 20 40 60 80 100 |"™T  comes M Z O &
Slelw| ¥[2E] 3 — == wp w we| 58 | cramsize
ELEV DESCRIPTION & o o 21 C) 2 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH RI S[3| £ | 5|38 £ |o UNCONFINED  + FIELD VANE y (%)
el = z[&©| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
60 1 w 20 40 60 80 100 20 40 60 wim3 |crR sa sl cL
OB TOPSOIL: (75mm) oY, 60
SAND, some silt and clay, lrace
gravel
Compact
Brown
Damp
(FILL)
1 58 10 59 [e]
2 55 11 o]
58.0 58
21 Gravelly SAND, some silt, frace clay
Compacli to Dense v
Dark Brown 3 ss 15 = °
Moist 20 83 18 9
(FILL)
57
4 8S 34 o
56
55.5 - o
52‘15 Silly SAND, trace gravel, shale ol s |ss |7 | -H °
; fragments - - H-
50 Very Dense 027581 - - ©
Grey A 55
Damp .
(TILL) -
SHALE, highly wealhered, grey § -H
[
54.0 ya < =0 &4
6.1 END OF BOREHOLE AT 6.1m 0.050
BOREHOLE DRY UPON
COMPLETION
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
wilh a2 1 52m slotted screen
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m)
Mar 27/12 25 576
20
+3 % 3. Numbers refer to 15¢5




GRAIN SIZE DISTRIBUTION - THURBER 1201A.GPJ 4/18/12

Highway 417 Ottawa: Nicholas to Vanier

GRAIN SIZE DISTRIBUTION

FIGURE A1

SAND FILL

U.S.S. Sieve size, meshesfinch

Size of openings, inches

200 1?0 GPﬁD 4|0 a0 1!6 10? 4 ? 31'?'1!)’ 31'4" 1.' 11.2' 3"41.I4' 6"
100 } '
//
%0 [
’//
80 ’
70
=
Z /
E &0
&
z
T s0 /
'—
z
: J
O 40 /
w
o
30 /
20 ’
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE ‘ MEDIUM | COARSE FINE COARSE [, ope e
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
() OHS-03R 1.83 59.27
R
WP#  4091-07-00.. . BR
Prepared By .AN.................... THURBER

CheckedBy LRB...................




GRAIN SIZE DISTRIBUTION - THURBER 1201A.GPJ 5/16/12

Highway 417 Ottawa: Nicholas to Vanier

GRAIN SIZE DISTRIBUTION

FIGURE A2

PERCENT FINER THAN

Date
W.P#

GRAVELLY SAND FILL

U.S S. Sieve size, meshesfinch

Size of openings, inches

200 IlIJD 6050 40 30 1|6 10? 4 :I! g AW il“ 1*:’:" 3"41!4"!’.‘;‘
100 | L 1 1 L
90
I
P
80 ﬁ
70 //
60 7
50 ,/‘ At
/

40 /‘
30 ‘;./
20
10

.-4"'

0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm

SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE

FINE GRAINED SAND GRAVEL SIZE

LEGEND

SYMBOL BOREHOLE DEPTH (m) ELEV. (m)

o OHS-04R 2.59 57.51
R

May2012 . . l Prepd | MFA
,4091-07-00 . THURBER Chkd. LRB




GRAIN SIZE DISTRIBUTION - THURBER 1201A.GPJ 5/10/12

Highway 417 Ottawa: Nicholas to Vanier

GRAIN SIZE DISTRIBUTION

FIGURE A3

PERCENT FINER THAN

SILTY SAND FILL

WSS

Sieve size, meshesinch

Size of openings, inches

200 1l|)0 6|050 4‘0 an IIG ‘JEHE AII ? 5.’6"1-’|}' J'I-t' 1|‘ 1|l.!?' 3‘41!2:
100 ’
M
LA
90 5
80
Y
%
70 ﬁ"
60 /“{,
50 = /
© ’/
4
30
20
10 fl
_ ¥
0 il
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm

SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE

FINE GRAINED SAND GRAVEL SIZE

LEGEND

SYMBOL BOREHOLE DEPTH (m) ELEV. (m)

o OHS-02L 3.35 57.65
X OHS-02R 1.83 57.91
R

May2012 . l Prep'd AN
.4091-07-00 . THURBER Chkd. . . LRB .




GRAIN SIZE DISTRIBUTION - THURBER 1201A.GPJ 5/10/12

Highway 417 Ottawa: Nicholas to Vanier

GRAIN SIZE DISTRIBUTION

FIGURE A4

PERCENT FINER THAN

GRAVELLY SAND

U.S.S. Sieve size, meshesfinch

Size of openings, inches

200 1lI)D SIIJEO AIO 30 1|6 10EI1 4 ‘? 3.1&"1.':' E'.-f 1I‘ 1'Ir‘-' 3"41:’-1"&2’
100
90
80 7
70 /
60 /
50 /
40 #
30
20 o
tad

10

[

0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm

SILT and CLAY FINE |MEDIUM | COARSE FINE COARSE COBBLE

FINE GRAINED SAND GRAVEL SIZE

LEGEND

SYMBOL BOREHOLE DEPTH (m) ELEV. (m)

@ OHS-01R 2.59 57.51
A

May2012 . . l Prep'd . . AN . ..
.4091-07-00 . THURBER Chkd. . LRB. . .




GRAIN SIZE DISTRIBUTION - THURBER 1201A GPJ 5/16/12

Highway 417 Ottawa: Nicholas to Vanier

GRAIN SIZE DISTRIBUTION

FIGURE A5

PERCENT FINER THAN

W.P#

SILTY CLAY

U.S.S. Sieve size, meshesfinch

Size of openings, inches
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0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm

SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE

FINE GRAINED SAND GRAVEL SIZE

LEGEND

SYMBOL BOREHOLE DEPTH (m) ELEV. (m)

o OHS-04L 4.88 55.92
R
May2012 . l Prepd | MFA .
Chkd. LRB

4091-07-00 THURBER




Highway 417 Ottawa: Nicholas to Vanier

GRAIN SIZE DISTRIBUTION - THURBER 1201A.GPJ 5/10/12

FIGURE A6
GRAIN SIZE DISTRIBUTION
SILTY SAND TILL
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PERCENT FINER THAN

30
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0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm

SILT and CLAY FINE | MEDIUM | coARsE FINE | COARSE |oopmip
FINE GRAINED SAND GRAVEL SIze
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)

e OHS-02R 3.35 56.39

b 4 OHS-03L 3.35 56.85

A OHS-03L 6.25 53.95

[

Date  May2012 . . . . l Prep'd . AN ..

W.P#  4091-07-00 . . .. THURBER Chkd.  LRB




THURBALT 1201A GPJ 5/16/12

ATTERBERG LIMITS TEST RESULTS

Highway 417 Ottawa: Nicholas to Vanier

FIGURE A7

PLASTICITY INDEX

Date
W.P.#

SILTY CLAY
60
CH
50
X / /
Cl >
\}‘&
30 L
cL
20 / g
10 A
CcL
CL-ML / MI-Ol MH-OH
ML oL
0
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LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
) OHS-04L 4.88 55.92
[
May2012 . l Prepd | MFA
4091-07-00 THURBER Chkd LRB




THURBALT 1201A.GPJ 5/11/112

ATTERBERG LIMITS TEST RESULTS

Highway 417 Ottawa: Nicholas to Vanier

FIGURE A8

PLASTICITY INDEX

Date
WP#

SILTY SAND TILL

60

CH
50
) / /
Cl &
\“&
30 e
cL
’ / g
10 Vs
cL o
CL-ML / MI-Ol MH-OH
ML oL
0
1] 10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o OHS-03L 6.25 53.95
R
May2012 . . l Prep'd  MFA
,4091-07-00 . THURBER Chkd. MC .




Overhead and Variable Message Signs
Highway 417 Widening — Nicholas Street to O.R.174

Appendix B

Highway 417: Riverside Drive to O.R.174
(BHs OHS-05L/05R to OHS-13, VMS-2L/2R & VMS-3L/3R)
Record of Borehole Sheets and Laboratory Test Results

THURBER



ONTMT4S 1201B.GPJ 5/11/12

. Ministry of
g Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No OHS-05L 10F1 METRIC
W.P. 4320-06-00 LOCATION N 50310464 E 3706926 ORIGINATED BY ES
HWY 417 BOREHOQLE TYPE _ Hollow Stem Augers/Casing/NQ Coring COMPILED BY AN
DATUM _Geodelic DATE 2012.02.07 - 2012.02.07 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E ” Z_(‘) RESISTANCE PLOT% pLasTic ,;‘;EZARLE veun [ 5_: REMARKS
= w|z8| @ 20 40 60 80 100 L CONTENT el = o &
9 L1128 z e wp w we| 58 | cramsize
ELEV & o] ¥ 2 25 8 SHEAR STRENGTH kPa P DISTRIBUTION
DEPTH DESCRIPTION S|13| £ | 5|38| £ |o UNCONFINED  + FIELD VANE y %)
£z Z|[Z©| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
59.6 m 20 40 60 80 100 20 40 80 km3 |GrR sA s1 oL
00| ASPHALT: (140mm)
01
Silty SAND, trace to some gravel 1 GS o
Very Dense
Dark Brown to Brown £
Moist
(FILL)
1 55 51 ©
Occasional limestone fragments and 58
shale pieces 2 | 88 | 84/ o
576 0275
20 SHALE, moderately to slightly Fl
weathered, thinly bedded, grey, 4
limestone inlerbeds through out RUN #1
TCR=83%
Cored from 2.3m 1 | RUN 57 3 SCR=83%
Limestone interbed (25mm thick) al RQD=67%
2.4m, 2.6m, 2.7m, 2.7m, 2.9m, 3.0m, 5 UCS=24MPa
3.2m, 3.9m, 4.1m (Average)
RUN #2
4 TCR=100%
SCR=95%
Sub-verlical fraclures (25mm to 50mm 2 | RUN >5 RQD=95%
long) at 3.4m, 4.1m, 5.1m, 5.3m 56 UCS=19MPa
{Average}
2
Limesione interbeds at 4.8m, 5, 1m § 2
< RUN #3
3 TCR=100%
S SCR=100%
. 2 RQD=95%
\é 3 | RUN UCS=18MPa
(Average)
2 g
54.3 4
5.3 END OF BOREHOLE AT 5.3m,
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.8m,
CONCRETE TO 0.2m, THEN
ASPHALT TO SURFACE.
3 3. Numbers refer to 2
X ‘535 (%) STRAIN AT FAILURE

Sensilivily




ONTMT4S 1201B.GPJ 5/16/12

Ministry of
Transporiation

Ontario

Sensilivity

THURBER
RECORD OF BOREHOLE No OHS-05R 10F1 METRIC
W.P. 4320-06-00 LOCATION N 50310319 E370681.0 ORIGINATED BY ES
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers/NQ Coring COMPILED BY AN
DATUM _Geodetic DATE 2012.03.27 - 2012.03.27 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E ” ‘_(. RESISTANCE PLOT & LASTIC :;TSUT?J:LE vavo | '3_: REMARKS
= w|z3| 8 20 40 60 80 100 |7 comewr M| 5O &
Slg wlzgl z P B wp w we| 58 [ cransize
oo | B J]12a| © [SHEAR STRENGTH kPa
ELEY DESCRIPTION = & |1Z22 [ g DISTRIBUTION
DEPTH s 5| & >|38| £ |© UNCONFINED  + FIELD VANE Y (%)
A Z|[E£C| @ |e@ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
59.8 w 20 40 60 80 100 20 40 60 kwvm3 |er sA st cL
B8] "\ ASPHALT: (25mm)
Silty SAND, irace to some gravel, 1 Gs o
trace clay
Compact
Brown
Damp 59
(FILL) 1] 88 | 19 o 12 61 21 6
58.2
7 [
58.6 Sandy SILT, trace gravel 2| 8s | 2l )
1.8 Very Dense 475 i RUN #1
Grey 3 TCR=100%
Damp SCR=97%
(TILL) 5 RQD=85%
1 | RUN UCS=8 1MPa
SHALE, highly lo moderately (Average)
weathered, thinly bedded, horizontally 6
laminated, grey 57
Cored from 1.9m 1 RUN #2
Limestone interbeds at 2.2m, 2.3m and TCR=100%
2.5m 2 | RUN >5 SCR=100%
Sub-vertical fraclures (25mm long) at sgg??MP
2.8m >5 =94 a
75mm at 2,4m (Average)
Core sample jammed in core barrel. 56
Unable to retrieve core 3 | RUN
Clay seam (25mm thick) al 2.1m, 2.9m,
3.0m:
553 75mm at 1.8m
4.5 END OF BOREHOLE AT 4.5m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.1m,
THEN ASPHALT TO SURFACE.
3 3 Numbers refer to 2
7 15?35 (%) STRAIN AT FAILURE




ONTMT4S 1201B.GPJ 5/16/12

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No OHS-06L 10F 1 METRIC
W.P. 4320-06-00 LOCATION N 6031 420.0 E 370907 3 ORIGINATED BY RK/ES
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2012.03.14 - 201203 22 CHECKED BY LRB
DYNAMIC COME PENETRATION
SOIL PROFILE SAMPLES w
E ” &, RESISTANCE PLOT & LASTIC :ggm; vavo | 'i REMARKS
= o l23| 8 20 40 60 80 100 |"™  comer M| 5O &
Slg Bw=E| z et wp w we| 58 | oramsize
ELEV O lm i i = O |SHEAR STRENGTH kPa
DESCRIPTION =1 = & < |2z = —_—— DISTRIBUTION
DEPTH é = ﬁ > 8 o ; O UNCONFINED + FIELD VANE Y (%)
E1= z|[Z©C| @ |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
62.7 w 20 40 60 80 100 20 40 60 kNim3 |erR sa s1 oL
gy TOPSOIL: (50mm) °
62.4
03 SAND and GRAVEL 1 S8 9
Loose o
Brown
Damp 62
(FILL)
Silly SAND, some gravel, trace to 2 S8 21 o
some clay, occasional shale fragments
Compact o Very Dense
Brown
Damp
(FILL) 61
3 S8 41 o 16 41 31 12
4 ss 61 o
60
597 !
30 Clayey SILT, some sand, trace
gravel, occasional cobbles
5 28 o
Very Stiff ss
Brown
(FILL) 59
58.1 [
46 Sandy SILT, trace to some clay, trace ) 58
grave! 1146 | ss | 49 o
Dense :
Dark Grey P
Damp 1]
(TILL) q’
114
o 57
56.6 A
6.1 Clayey SILT, some sand, trace gravel K 7 | 88 | 686/ °
563 Hard 4
il 175
56.4 Dark Grey
6.4 (TILL)
SHALE, weathered, grey
END OF BOREHOLE AT 6.4m.
Piezometer installation consisis of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
May02/12 30 597
+3 x . Numbers refer to 1535

Sensitivity

10

(%) STRAIN AT FAILURE




ONTMT4S 1201B.GPJ 5/11/12

Ministry of -
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No OHS-06R 10F 1 METRIC
W.P 4320-06-00 LOCATION N 50314019 E 3708961 ORIGINATED BY _ES
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2012.02.10 - 2012 02 10 CHECKED BY : LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ ﬂ RESISTANCE PLOT { NATURAL = REMARKS
w L~ PLASTIC LIQUID
=2 [ 5] LIMIT MOISTURE uMT =5
= n|28| @ 20 40 60 80 100 CONTENT 0 &
S|k wlzg] z ! L L 1 L wp w we| 58 [ cransize
ELEV & lm w Jles o SHEAR STRENGTH kPa
DESCRIPTION == & <|z2z = e DISTRIBUTION
DEPTH 3:( =) ﬁ > 8 o § O UNCONFINED + FIELD VANE Y %)
e z[Z©O| @ | QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
629 w 20 40 60 80 100 20 40 60 kNm 3 |GrR sA sI cL
S8 TOPSOIL: (75mm) o
SAND, some gravel, some silt
Compact
Brown
Moist
(FILL) 62
1 S8 21 o
61.2
17 i
Silty §AND, some clay, trace gravel, 2 ss 25 5 46 30 19
occasional cobble 61
Compact
Dark Brown to Grey
Moist ]
(FILL)
3 S8 14 q
&0
59.8
31 Sandy SILT, trace clay, irace gravel
Compact to Very Dense 4 S8 16 o
Brown
Moist
(FILL)
59
58.3
46 Silty SAND, some clay, trace gravel o |5 | ss | s0
Very Dense to Compacl 4 0700
Dark Grey E h 4 58
Moist b B
(TILL) |
Occasional shale and limestone o
fragments 4
9
i 57
]
I 4
a6 |8s| 2 o 159 25 15
o
559 ‘14 56
7.0 SAND, trace gravel
Very Dense
Grey
55.3 Wet
i - o
573:? “ SHALE, weathered, grey / 0.025
END OF BOREHOLE AT 7.6m.
Piezometer installalion consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m)
Mar.27/ 12 20 60.9
May02/12 50 57.9

3.

Numbers refer to
Sensitivity

20
‘5$5 (%) STRAIN AT FAILURE




ONTMT4S 1201B.GPJ 51112

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No OHS-07L 10F1 METRIC
W.P. 4320-06-00 LOCATION N 503123914 E371216.4 ORIGINATED BY RK
HWY 417 BOREHOLE TYPE  Hollaw Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 201203 14 - 2012.03.14 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ U_,J RESISTANCE PLOT e MATURAL o - REMARKS
Yo 8 :IMIT ! MOISTURE Lqur - I
= w <3| @ 20 40 60 80 100 CONTENT Z0 &
= Wz z T e wp w we| 58 | cramsize
LEV olm| ¥ 2128 | © |SHEAR STRENGTH kPa
E DESCRIPTION =S| 5 | =2 E ———— DISTRIBUTION
DEPTH <|3| E S |38| < |© UNCONFINED  + FIELD VANE y %)
=z Z|EC| © |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
60,9 w 20 40 60 80 100 20 40 60 kN/im3 |GR SA SI CL
00|  ASPHALT: (150mm)
02
Gravelly SAND
Brown
Moist
(FILL)
60
598 1 S8 10
11 Clayey SILT, some sand, some gravel o
Stiff
59.4 Dark Grey
18] \(FILL) ¥4
Sandy SILT, some clay 2 ss a8 oH 0 30 53 17
Dense to Compacl §9
Dark Grey
Damp !
(FILL)
3 88 13
58.0
" 58
29 Sandy SILT, some clay, trace gravel 9
Compacl |
Dark Grey 11
Damp lo Moist ] 4| 8| 20 °
(TILL) 17
o
1] 57
o
4.
1
Tl 5| ss| 14 56 o
q
Nt
1 55
54.8 oo 4
5155 i
6.1 END OF BOREHOLE AT 6.1m.
N . N . 160
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m)
Mar.22/12 22 58.7

+

3

. X

3.

Numbers refer to
Sensitivity

20
‘5f%5 (%) STRAIN AT FAILURE




ONTMT4S 1201B.GPJ 5/11/12

Ministry of
Transporiation

Ontario

Sensilivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No OHS-07R 10F1 METRIC
W.P 4320-06-00 LOCATION N 50313752 E 3712188 ORIGINATED BY ES
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2012.02.16 - 2012.02.16 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E ” <_(, RESISTANCE PLOT{ oLrsTC :OA:;‘J:J:LE won | ':E REMARKS
= NETAR 20 40 60 80 100 [T comma U 5O &
o wl=gE| z T e e wp w we| 3@ | crainsize
ELEV 18| | 2|25| & [SHEARSTRENGTHKPa . DISTRIBUTION
DEPTH DESCRIPTION S|3| £ | 5|38| £ |o UNCONFINED  + FIELD VANE y )
ez Z|ZC| @ |e® QUOCKTRIAXIAL X LABVANE WATER CONTENT (%)
607 ] 20 40 80 80 100 20 40 60 kNim3 |erR sA s CL
= ASPHALT: (75mm)
SAND, some gravel, some silt, trace 4 Gs o
clay
Dense
Brown 60
Damp
(FILL) 1] ss | a1 o
591
16 SILT and SAND, some clay, trace 59
gravel 2 55 25 ] 3 42 40 15
Compact
Brown
Damp
5831 (FILL) &6
24 P
Clayey SILT, some sand, trace gravel | 3| ss 15 o
Stiff 1 56
Dark Brown )
57.6 (TILL) ﬂ/
31 Silty SAND, some clay, trace gravel, L}
occasional cobble 44| Ss 4 o 4 54 26 16
Loose .
i
Grey 3 57
Moist to Wet ]
(TILL) o
R
o
5 S8 5 o
g
o
4
:f 55
54.6 [+]
58.:8] "\ SHALE, highly weathered, grey A
61 END OF BOREHOLE AT 6.1m. '
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.1m,
THEN ASPHALT TO SURFACE.
3 3 Numbers refer to 2
+3, 155




ONTMT4S 1201B.GPJ 5/11/12

Ministry of -
Transporiation . l
Ontario THURBER
RECORD OF BOREHOLE No OHS-08L 10F1 METRIC
WP, 4320-06-00 LOCATION N 50314366 E 3716234 ORIGINATED BY ES
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2012.03.15 - 2012.03.15 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
uI—J o =4 PLASTIC MOISTURE Liauio - T
= w |23 3 20 40 60 80 100 |“T  comewr MM Z O &
215 . wl=gl 2 g . ; * : wp w we| 2% | GRAINSIZE
_ELEV_ DESCRIPTION ": o | a 2 25 8 SHEAR STRENGTH kPa - DISTRIBUTION
DEPTH g 2| r 5]138| £ |0 UNCONFINED  + FIELD VANE Y %)
= Z[E©| @ |@ QUCKTRIAXAL X LABVANE WATER CONTENT (%)
634 w 20 40 60 80 100 20 40 60 wm3 |er sa st oL
&8 ASPHALT: (75mm)
SAND, irace to some gravel, some
silt 1] es 63 J
Brown
Damp
(FILL)
Dense 1 ss 49 o
Grey
619 62
15 Silty SAND, some clay, trace gravel )
Dense to Very Dense 4
2 o
Dark Brown ; SS | 48 6 50 29 15
Damp N
(TILL) .
9
4 61
Occasional cobbles 3 sS 63 °
f
60.3 o
31 SAND, some silt, trace gravel, 4| ss | 50/ o
occasional cobble 0175 60
Very Dense
Dark Brown {o Grey
Damp
59
5 S8 100/ o
Occasional shale fragmenls 0.150
58.3
51 SHALE, highly weathered, grey
58
57.3 $ ol en
6.1 END OF BOREHOLE AT 6.1m 0.025
BOREHOLE BACKFILLED WITH )
BENTONITE HOLEPLUG TO 1.8m,
CUTTINGS TO 0.2m, THEN
ASPHALT TO SURFACE
+3 %3 Numbers refer 1o 1535
"% Sensilivity 7> (%) STRAIN AT FAILURE




ONTMT4S 1201B.GPJ 5/11/12

|
_II\_IIinislry gf i . l
ransportation
Ontario THURBER
RECORD OF BOREHOLE No OHS-08R 10F 1 METRIC
W.P. 4320-06-00 LOCATION N 50314211 E371625.7 ORIGINATED BY ES
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodelic DATE 2012.02.16 - 2012.02.16 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o E RESISTANCE PLOT NATURAL
W P4 pusTic e uauo | ':E REMARKS
= wn|=3| & 20 40 60 80 100 |"™MT  comewr T 5O &
Sl wlzg] =z : ! ! : ' wp w we| 38 [ cransize
ELEV & o0 E Z| % o S SHEAR STRENGTH kPa f—— — 4 DISTRIBUTION
DEPTH DESCRIPTION S|13|F | 5[33| 5 [o unconrnen  + FELD VANE Y )
A Z|[Z©C| © |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
637 w 20 40 60 80 100 20 40 60 KN/m 3 GR SA SI CL
g-? ASPHALT: (110mm)
SAND, lrace to some gravel, some 1 Gs 3
sill
Brown
629 Damp 63
08 \(FILLJ
Silty SAND, some gravel, occasional 1] 88 60 [
cobble
Very Dense to Dense
Dark Brown
Damp 62
=l
erg O 2 | ss | 31
18 Siity SAND, some clay, trace gravel o) o
Compact 4
Dark Brown
Damp
(TILL) E 3 S8 28 © 9 48 30 13
s] 61
i
& 4 SS 28 o
|4
60
-
59.4 =
43 SAND, trace gravel, occasional
cobbles
Dense 50
Grey
Moist 5 S8 49 ]
58
57.6
| 5641  SHALE, weathered, grey 6 | SS | 100/ °
62| END OF BOREHOLE AT 6.2m. 0125
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.2m,
THEN ASPHALT TO SURFACE
+3 3. Numbers refer o 1535
g 10 (%) STRAIN AT FAILURE

Sensitivity




Ministry of N
. Transportation . l

ONTMT4S 1201B.GPJ 5/11/12

Ontario THURBER
RECORD OF BOREHOLE No OHS-09L 10F1 METRIC
W.P. 4320-06-00 LOCATION N 50314716 E 3711349 ORIGINATED BY ES
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2012.03.11 - 2012.03.11 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & W |RESISTANCE pLOT{ pene | MATURAL o - REMARKS
=2 <<.() LIMIT WMOISTURE wr| ES
= ol @ 20 40 60 80 100 CONTENT z9 &
Sl ul=g]| z e e e S we w we| ¥ | cransize
LEV o lm| # Jl2a| © |SHEAR STRENGTH kPa
E DESCRIPTION [~ = < | 2= = L — DISTRIBUTION
DEPTH § 5 t > 8 o g O UNCONFINED + FIELD VANE Y (%)
=2 z|EC| @ |® QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
696 o 20 40 60 80 100 20 40 60 kwm3 |GrR sa s cL
g? ASPHALT: (100mm)
SAND, some gravel, some silt, trace GS °
clay
Dense lo Very Dense 69
Brown
Damp
FiLL 1] ss | 22 o
68
2 55 60 (o]
673
23 Silty SAND, some clay, trace gravel o
Very Dense to Compact | 4 o
Brown lo Grey ]3] 88| ¢4 67 7 51 26 16
Moist N
(TILL) i
1o
K
. 4 S8 24 o
li
65.9 - 66
37 SHALE, highly weathered, grey §
>/ 2w o TO0T 65 Il
\é 0.050
% ’
63.5 o1 oo TOOY
611  END OF BOREHOLE AT 6,1m 0.050
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 2.1m,
CUTTINGS TO 0.2m, THEN
ASPHALT TO SURFACE
20
+3 x3. Numbers refer to 15_¢_5

Sensitivily > (%) STRAIN AT FAILURE



ONTMT4S 1201B.GPJ 5/11/12

Ministry of
inistry o
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No OHS-09R 1 OF 1 METRIC
WP 4320-06-00 LOCATION N 50314450 E 3711389 ORIGINATED BY ES
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers/NQ Coring COMPILED BY AN
DATUM _Geodetic DATE 2012.03.07 - 2012.03.07 CHECKED BY LRB
PENETRATION
SOIL PROFILE SAMPLES x w [R)ng‘s'\'f'IEN%%r\:’ELOE © NATURAL
I & PLASTIC LQUID = REMARKS
2] < MOISTURE - I
- w|=3| & 20 40 60 80 100 LM CONTENT ELL BN &
9le wl=g| z L1 wp w we| 58 | cramsize
olm| ¢ J|l25| © |SHEAR STRENGTH kPa
ELEY, DESCRIPTION > - & =|z2 = e DISTRIBUTION
DEPTH < |5 t > |2 (ZD < O UNCONFINED + FIELD VANE o,
o ) z WATER CONTENT (%) | ¥ (%)
5 z z (ﬁ_,ﬁ) © w @ QUICKTRIAXIAL X LAB VANE
692 w 20 40 60 80 100 20 40 60 kNim3 |GR SA sI cL
&8 TOPSOIL: (50mm)
Silty SAND, some gravel, trace to o
some clay
Loose
Dark Brown
Moist to Wet
(FILL) 1 ss 9 o
67.8
14 Silty SAND, trace clay |-
Loose
Brown ]
Wet 2 | 88 9 0 61 32 7
66.8
24 Sandy SILT, some gravel, some clay, |9 3 ss 31 o
some shale fragments 114
Dense |
66.2 Dark Brown o
3.0 Moist
\{TILL} 1 | RUN 66 Fl
. RUN #2
SHI_ALE, fresh, dgm grgy, thinly 10 TCR=100%
!amlnaled, occasional limestone 2 | RUN SCR=35%
interbeds 285 RQD=0%
RUN #3
6 TCR=100%
65 SCR=61%
3 | RUN 5 RQD=15%
UCS8=15MPa
(Average)
é z
2
64 RUN #4
1 TCR=100%
SCR=97%
4 | RUN 2 RQD=75%
UCS=9MPa
{Average)
2
2
62.9 63
63 END OF BOREHOLE AT 6.3m
Piezomeler installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
Mar.22/12 20 67.2

3 3. Numbers refer to

20
Sensitivily '5‘35 (%) STRAIN AT FAILURE




ONTMT4S 1201B.GPJ 5/11/12

Ministry of -
inistry o
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No OHS-10L 10F1 METRIC
W.P. 4320-06-00 LOCATION N 5031 404.7 E 3723939 ORIGINATED BY ES
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2012.03.22 - 2012.03 22 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % uzll RESISTANCE PLOT& i NATURAL o . REMARKS
-2 o LNIT MOISTURE wr| B & 2
5 w|<E| @ 20 40 60 80 100 CONTENT 0o
olEl L | 4l2E| = . . ' . : wp w we | 58 | cransizE
ELEV l'-’: o o 2 25 g SHEAR STRENGTH kPa N — DISTRIBUTION
DEPTH DESCRIPTION 13| £ | 5|33| £ |o unconFineD  + FIELD vANE y )
g z z|ZC[ © |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
695 [ 20 40 60 80 100 20 40 60 wm3 lGrR sa s cL
ST\ ASPHALT: (75mm)
SAND, some gravel, some silt, trace 1 Gs S
to some clay 69
Compact to Very Dense
Brown
Damp
(FILL) 1] ss | 24 o
68
Dark Grey
2 SS 771 o 20 54 17 9
Occasional shale fragmenis and 23261
occasional cobbles
3 SS 50/ o
.100 87
66.1 4| ss | 39 o
34 Silty SAND, some clay, trace gravel, 66
occasional cobbles
Dense
Dark Grey
Damp
(FILL)
65
648 1
47 q
Sandy SILT, some clay, trace gravel 1911 5 ss 23 °
Compact 114
Dark Grey :
Moist o
(TILL) 1
3 64
114
ol
63.4 i
68:4] "\ SHALE, highly weathered, grey 2 025
811 END OF BOREHOLE AT 6.1m
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 3.0m,
CUTTINGS TO 0.2m, THEN
ASPHALT TO SURFACE
bers refer t 2
+3 x 3. Numbers refer to 155

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S 1201B.GPJ 5/11/12

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No OHS-10R 10F1 METRIC
W.P. 4320-06-00 LOCATION N 50313858 E 372 383.1 ORIGINATED BY RK
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers/NQ Coring COMPILED BY MFA
DATUM _Geodetic DATE 2012.03.13 - 2012.03.13 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« W |RESISTANCE PLOT NATURAL
~ REMARKS
I.I'_J 173 5 PLASTIC MOISTURE LiQuib = T
5|4 AE 5| @ 20 40 60 80 100 UMT content  MT z9 &
7w = E| 3 wp w W ¢ GRAIN SIZE
Lla| # 312 O |SHEAR STRENGTH kPa
ELEV. DESCRIPTION = - = 2|28 = ¥ — DISTRIBUTION
DEPTH é s t > 8 g § O UNCONFINED + FIELD VANE Y (%)
1= Z|E©| © |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
67.8 w 20 40 60 80 100 20 40 60 kNim3 |GR sA sI L
00| TOPSOIL: (200mm) =
: =4 o
02 Silly SAND, fine grained 1| ss 6 o
Loose
Brown
67.0] et
08| \(FILL) / 67
Gravelly SAND, some silt 2 S8 16 o
Compact
Brown
663 Moist e |
151 N\(FILL) /e =
Silty SAND, some clay, trace gravel 43| ss 17 ‘H €6 o 9 47 26 18
Compact to Very Dense 4
Dark Brown i
Moist o
(T ’ 44| 88| 8o
’ 700
¥
o42 o T Fl
3.0 SHALE, fresh, thinly laminated, dark RUN #1
grey, occasional light grey limestone 075 2 TCR=100%
interbeds SCR=5%%
1 RQD=43%
UCS=31MPa
Average
1 | RUN 64 9 (Average)
Rubble zone at 4.0 lo 4.3m.
>25
2
RUN #2
63 3 TCR=97%
SCR=85%
RQD=62%
2 UCS=32MPa
(Average)
2 | RUN 2
4
62
617 6
6.1 END OF BOREHOLE AT 6.1m
Piezometer inslallation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV, (m)
May01/12 20 65.8

Numbers refer to

+3.x3: per
Sensitivity

20
‘5$5 (%) STRAIN AT FAILURE




ONTMT4S 1201B.GPJ 5/11/12

Ministry of
Transportation . l
Oniario THURBER
RECORD OF BOREHOLE No OHS-11L 10F 1 METRIC
W.P, 4320-06-00 LOCATION N 5031609.2 E 372854.5 ORIGINATED BY ES
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers/Casing COMPILED BY AN
DATUM _Geodelic DATE 2012.03.11 - 2012.03.11 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES € ; RESISTANCE PLOT e MATURAL Loud e REMARKS
(2] MOISTURE - L
- w|22| B 20 40 60 80 100 |™T  comemr  WMT| S B &
Sl alz2E] 2 e e e wp w wo| 58 [ cransize
O lm t Jl2a © |SHEAR STRENGTH kPa
ELEV DESCRIPTION — a x|z [ A DISTRIBUTION
DEPTH < 2| r >13 3 < [© UNCONFINED + FIELD VANE Y %)
== Z|[ZC| © |e QUCKTRIAXAL X LABVANE WATER CONTENT (%)
713 w 20 40 60 80 100 20 40 60 kN/m 3 |GR SA sI cL
78 ASPHALT: (50mm)
GRAVEL, some sand 1 Gs 71 )
Brown
Moist
(FILL)
70.2 1 Ss 19 ©
11 Silty SAND, some clay, trace gravel
Dense 70
Dark Bronw/Grey
(FILL)
2| ss | 38 le 161 27 21
69.0
69
23 SAND, some sill, trace gravel, 3| ss | s0r °
occasional cobbles
U125
Very Dense
Brown
Damp
68.2 Fl
2S5 1my o
31| LY RUN #1
SHALE, moderately to slightly 0.075 68 >5 TCR=100%

1 | RUN _
wealhered, thinly bedded, horizontally SCR=78%
laminaled, grey >5 Egg_‘;g:fp
Limestone interbed al 3.1m (Aver_age) a
Sub-verlical fracture (50mmj) at 3.1m >5 RUN #2
Limestone inlerbeds at 3,7m, 3.8m, TCR=100%
3.9m, 4.2m, 4.4m and 4 5m 1 SCR=95%
Broken zone (75mm) al 3.5m and 2 | RUN 67 RQD=87%
{50mm) at 4. 5m 5 UCS=25MPa

{Average)
>5
1 RUN #3
Limestone ilnerbeds at 5.2m, 5.4m, 66 ;gﬁﬂgg;t
5.5m, 5.7m, 5.8m, 5.9m, 6.0m, 6.1m RQD=97%
3 | RUN UCS=22MPa
(Average)
Sub-verlical fracture (25mm) at 5.1m
65.2
6.1 END OF BOREHOLE AT 6.1m
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.2m,
CUTTINGS TO 0.2m, THEN
ASPHALT TO SURFACE.
20
+3 %3 Numbers refer 1o 15$5

Sensilivity

10

(%) STRAIN AT FAILURE




ONTMT4S 1201B.GPJ 5/16/12

Ministry of
Transporialion . l
Ontario THURBER
RECORD OF BOREHOLE No OHS-11R 1 OF 1 METRIC
W.P 4320-06-00 LOCATION N 50315858 E 3729631 ORIGINATED BY ES
HWY M7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2012.03.14 - 2012.03.14 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL REMARKS
W oo =4 { pLasTic wouo =
= wl|s3| 8 20 40 60 80 100 |"™MT  comenr T 3O &
215 ul=28| z 4 . : . ' wp w wo| 38 | cRamsize
ELEV & B ¥ 3 23 8 SHEAR STRENGTH kPa ————— DISTRIBUTION
DEPTH DESCRIPTION 13| £ | 5[38| £ [o unconrneD  + FIELD vANE y %)
El= z[Z©| & | QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
717 w 20 40 60 80 100 20 40 60 wim3 ler sa s cL
g E' ASPHALT: (100mm)
SAND, some gravel, some silt 1 cs IN
Compact
Brown to Grey
Damp to Moist Il
(FILL)
1 S8 23 o
70.2
16 Silty CLAY, sandy, trace grave
Hard 70
2 S8 46 [e]
Grey
(FILL)
3| 8s | 25 e 5 24 40 3
69
68.6 S 4 e 4 o Fi RUN #1
31
SHALE,_moderalely weallhered lo 0.075 1 TCR=100%
fresh, thinly bedded, horizonlally SCR=100%
laminated, grey 1 RQD=8%%
Limestone interbeds at 3.3m, 3.4m, 1 | RUN 68 UCS=20MPa
3.6m, 3.7m and 4.2m {Average)
Sub-vertical fraclures at: 0
150mm at 3.5m
75mm at 4.0m 1
RUN #2
1 TCR=100%
SCR=100%
Limeslone interbeds at 4.3m, 4.4m, 67 RQD=100%
4.5m, 5.3m, 54m 1 UCS=21MPa
Vertical fracture (300mm) at 4.8m 5> | Run (Average)
1
Sub-verlical fracture at 4.9m, 5.0m,
51m 1
66 0
. . RUN #3
Limeslone interbed at 5.9m, 6.0m, TCR=100%
6.1m, 6.2m and 6.3m s | ron 0 SCR=100%
RQD=100%
653 1 UCS=11MPa
Averagey
64 END OF BOREHOLE AT 6.4m
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.9m,
CUTTINGS TO 0.2m, THEN
ASPHALT TO SURFACE
3 3. Numbers refer lo 2
X ‘5‘1%5 (%) STRAIN AT FAILURE

Sensilivity




ONTMT4S 1201B.GPJ 5/11/112

Ministry of
Transportalion

Ontario THURBER
RECORD OF BOREHOLE No OHS-12L 1 OF 1 METRIC
W.P. 4320-06-00 LOCATION N 50315483 E 3727905 ORIGINATED BY _ES
HWY 417 BOREHOLE TYPE _ Hollow Slem Augers COMPILED BY AN
DATUM _Geodetic DATE 2012.03.13 - 2012.03.13 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & ; RESISTANCE PLOT reme | MaTURAL Jaun - REMARKS
w MOISTURE -~ I
= w|22| 8 20 40 60 80 100 ™M o  MT| 5O &
9l g wl=g| 2 : ] - : wp w we| 58 [ cramsize
= ] & Jl2a © |SHEAR STRENGTH kPa
28 DESCRIPTION == = <|Z2Zz = f—— DISTRIBUTION
DEPTH <|3 b >|38| < |© UNCONFINED + FIELD VANE . ¥ (%)
== z|gC[ @ |e QuUICKTRIAXIAL x LABVANE WATER CONTENT (%)
793 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
——%ﬂl ASPHALT: (100mm)
g:::v?] trace gravel, some silt 1 Gs 72 )
Damp
7151 (FILL)
08
SAND, fine grained
Dense 1 S8 35 [o}
Brown
Moist Ly
(FILL)
706
17 Clayey SILT, some sand, trace gravel 2 S8 10 o
Sliff
Grey
69.9 (FILL) 70
24 SAND, fine grained, some sill, trace
gravel 3| 88 | 26 o
Compact
93|  Brown
30 Moist
: \mLLJ ot
4
Silly SAND, some clay, trace gravel 4 S8 13 B S 2 5 29 13
Compacl
Dark Brown 3
Damp o
(TILL) 4
68.1
42 SHALE, highly weathered, grey 68
§ 5 SS | 100/ o
\é 0125
% 67
66.2 = oh TOOr et
6.1 END OF BOREHOLE AT 6.1m. 0.050
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 2.3m,
CUTTINGS TO 0.2m, THEN
ASPHALT TO SURFACE.
3 3. Numbers refer o 2
X Sensilvity 15%5 (%) STRAIN AT FAILURE




ONTMT4S 1201B.GPJ 5/11/12

10

. Ministry of g
G Transportation
Ontario . l
THURBER
RECORD OF BOREHOLE No OHS-12R 10F 1 METRIC
W.P. 4320-06-00 LOCATION N 50315227 E 3727995 ORIGINATED BY ES
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers/NQ Coring COMPILED BY AN
DATUM _Geodelic DATE 2012.02.11 - 2012.02. 11 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 2 ; RESISTANCE PLOT e NATURAL — = REMARKS
0 MOISTURE = I
= w|22| 3 20 40 60 80 100 | coweswr M| SO &
215 ul=g| z g— . . : wp w we| 28 | cransize
ol m W 21205 O |SHEAR STRENGTH kPa
_ELEV_ DESCRIPTION == o |2 2 = ——— DISTRIBUTION
DEPTH § 5 ﬁ > 8 o § O UNCONFINED + FIELD VANE Y (%)
=2 Z|ZC| © |e QUICKTRIAXAL X LABVANE WATER CONTENT (%)
717 w 20 40 60 80 100 20 40 60 kN/m 3 GR SA SI CL
g? TOPSOIL: (100mm) —
SAND, some sill, some gravel
Loose
Brown n
Damp l- 7
(FILL) o
l_‘
1 SSs ﬁ! o
H
'.‘_.!
70.2 G
1.5 GRAVEL, some sand, trace silt .
o | ss °
Damp
FILL,
69 4 ( )
23 Clayey SILT, some sand, trace gravel | 2
e Very Stiff 114 3 | 88
Brown ] 69
27 °
TILL
\t ) / v Fl
SHALE, highly {o moderately Z RUN #1
weathered, grey >10 TCR=91%
Cored from 3.0m SCR=41%
»10 | RQD=30%
1 | RUN UCS=70MPa
Thinly bedded, horizontally laminaied 68 >10 (Average)
Thin limestone interbeds through out
Limestone interbed at 3.3m, 3.4m >20
Soft zone (200mm) at 4.0m RUN #2
Sub-vertical fracture (100mm) at 3.4m, >25 TCR=100%
3.6m SCR=23%
RQD=15%
67 >25
Vertical fraclure (75mm to 100mm) at 2 | RUN 25
4.6m, 5.5m, 5.8m, 6.2m
>25
Limestone intebed at 5.8m, 6,2m >95
66 RUN #3
4 TCR=100%
3 | RUN SCR=100%
4 RQD=75%
654 H. UCS=29MPa
63|  END OF BOREHOLE AT 6.3m. (Average)
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.62m slotted screen
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. {(m)
Mar 22/12 41 67.6
May01/12 3.0 68.7
3 3. Numbers refer to 2
X Sensitivity 1595 o) STRAIN AT FAILURE




ONTMT4S 1201B.GPJ  4/20/12

Ministry of
Transporiation
Ontario THURBER
RECORD OF BOREHOLE No OHS-13 10F1 METRIC
W.P. 4320-06-00 LOCATION N 50317801 E 3735451 ORIGINATED BY ES
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2012.03.30 - 2012.03.30 CHECKED BY LRB
1 RATION
SOIL PROFILE SAMPLES i w gggigsr\;fN%gNPELg'll_’mET © preme | MATURAL vauid ,_ REMARKS
0 < < MOISTURE ~ I
= w|2Z| 8 20 40 60 8 100 | comw M| O &
Oleg| L, | YIZE| = : e ! wp w wi| 5% | cramsize
ELEV DESCRIPT & m a 2 % =) ‘9 SHEAR STRENGTH kPa I — DISTRIBUTION
DEPTH CRIPTION g1z ¢ S|53| T |o unconrineD  + FIELD vANE . y )
£z z|egC| © |e auickTRiaxAL x LABvANE | VWATER CONTENT (%)
6.9 o w 20 40 60 80 100 20 40 60 kNim 3 |GR SA S8l CL
00|  TOPSOIL: (80mm) =
&2 SAND, some gravel to gravelly, some 1 Gs o
sitt, lrace clay
Compaci
Brown
Mois! 66
(FILL) 1] ss | 15 °
Trace rools
2 88 14 g o 22 81 14 3
€5
el 3| ss | 2 °
64
637
3.2 Gravelly SAND, occasional cobble :::: 4| ss 59 o
Very Dense 5%
Grey :.:°
Wet .,:.:
e 63
626 e
43 SAND, coarse grained, trace gravel
Dense
Grey
Wet [+]
5 8S 36 62
61.8 o
51 SHALE, highly weathered, grey %
61
60.8 B
6.1 END OF BOREHOLE AT 6.1m 0.025
WATER LEVEL AT 1.8m UPON ’
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.5m,
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer lo Y
+5.X 1585 o) STRAIN AT FAILURE

Sensitivity 10




ONTMT4S 12018.GPJ  4/20/12

Ministry of
Transporialion

Sensilivity

Ontario THURBER
RECORD OF BOREHOLE No VMS-2L 10F1 METRIC
W.P. 4320-06-00 LOCATION N 50311760 E3707225 ORIGINATED BY ES
HWY 417 BOREHOLE TYPE _ Hollow Siem Augers/iiQ Coring COMPILED BY MFA
DATUM _Geodetic DATE 2012.03.21 - 2012.03.21 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W |RESISTANCE PLOT NATURAL
W oy < PLASTIC ) TURE vauo | 'i REMARKS
. wl|22| 8 20 40 B0 80 100 |UMT  comewr M7 SO &
Slg a2 2 : : ! : ! wp w we| 28 | cransize
ELEV 28| w| 2(28| & [SHEAR STRENGTHKPa A S DISTRIBUTION
DEBTH DESCRIPTION 13| £ | S|38| S | UNCONFINED  + FIELD VANE . y %)
£z 2|20 @ |e quckTRIAXIAL X LaBvANe | WATER CONTENT (%)
595 © i 20 40 60 80 100 20 40 60 wim3 |er sa s oL
~—%$ ASPHALT: (100mm)
SAND, some gravel, some sill
GS <
Brown
Damp
(FILL) 59
587
1.0 Sandy SILT, some clay, trace gravel 1| 8s | 20
Compacl to Very Dense
Brown to Grey
Damp
{FILL) =
Qccasional cobble 2 ss 57 o
£75
C
22 SHALE, highly weathered, grey o T I
Cored from 2.4m o5 RUN 3#1
K 7 TCR=100%
Moderately weathered, thinly bedded, 57 gg’;ﬁg};
horizontally laminated 2 UCS=10MPa
Limestone interbeds al 2.46, 2.57, + | run s (Average)
2.62,2.74, 2.84, 2.95, 3.22, 3.45, 3.53,
3.56, 3.63, and 3.73m a
Sub-vertical fractures at 2.64, 2.84 to 56
2.92, and 3.02 {0 3.07m 2
RUN #2
Limestone interbeds at 4.04, 4.40, \Q 3 TCR=100%
4.82,4.85, 4.88, and 5.23m SCR=92%
, 4 RQD=85%
Highly broken zones at 4.14 to 4.17, UCS=11MPa
and 4.65 to 4,75m (Average)
2 | RUN 55 3
Vertical fracture at 5,36 to 5.49m §
Sub-horizontal fracture at 5.36 to 2
5.49m
3
54.2 M
55 END OF BOREHOLE AT 5.5m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.2m,
CUTTINGS TO 0.2m, THEN
ASPHALT TO SURFACE
3 3. Numbers refer to 2
+0.X 15?;5 (%) STRAIN AT FAILURE




ONTMT4S 1201B.GPJ 5/11/12

Ministry of
inistry o
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No VMS-2R 10F1 METRIC
W.P. 4320-06-00 LOCATION N 50311565 E 370726 4 ORIGINATEDBY ES
HWY 417 BOREHOLE TYPE _ Holiow Slem Augers/NQ Coring COMPILED BY AN
DATUM _Geodetic DATE 2012.02.06 - 2012.02.06 CHECKED BY LRB
NE PENETRATION
SOIL PROFILE SAMPLES | o o |SENAMIC CONE PE
W o, =z pasTic  NATURAL LiQuip ':E REMARKS
MOISTURE [
- w22 8 20 40 60 80 100 |7 cowewr  WMT| S B &
S|e gzl z Ll 1 wp w wo| 5% | cransize
ELEV & |lm| 3125 O |SHEAR STRENGTH kPa I — DISTRIBUTION
DESCRIPTION == 2|15z &
DEPTH § =) t > 8 o ; O UNCONFINED + FIELD VANE Y (%)
ez Z|EC| @ |® QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
595 L 20 40 60 80 100 20 40 60 kNnim 3 |erR sA s1 L
0.0 SAND, some gravel
Compact 1 GS o
Brown
Moist 59
(FILL)
o
58.4 1 S8 18
11 Clayey SILT, some sand, trace gravel o
Dark Grey
579 (FILL) £ 58
1.6 SILT, some sand, some clay, trace
gravel 2 | ss 35 o 0 14 75 1
Dense
Dark Grey
§7.2 Moist
23 (FILL) / 3 58 100/ o
0.100 57
SHALE, highly weathered, thinly
bedded, grey, occasional thin
limestone interbeds through oul
Fl
o
Cored from 3.0m : SR RUN #1
0.075 7 TCR=100%
SCR=73%
56 1 RQD=46%
UCS=1MPa
Highly broken zone (375mm) at 3.7m 1 | RUN (Average)
>156
Sub-vertical fractures (25mm to 50mm)
at 3.5m, 3.6m, 4.5m, 4.7m >15
RUN #2
Moderately wealhered 1o fresh 55 >15 TCR=100%
SCR=85%
. 3 RQD=79%
Verlical fracture (225mm) at 4.1m UCS=10MPa
(Average)
2 | RUN 2
Vertical fractures (60mm) at 4.3m, b
4.6m 1
54
1
53.6
5.9 END OF BOREHOLE AT 5.9m
BOREHOLE BACKFILELD WITH
BENTONITE HOLEPLUG TO 1.1m
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X 155 40 STRAIN AT FAILURE

Sensitivity

10




ONTMT4S 1201B.GPJ 5/11/12

Ministry of
Transporiation

Ontario

Sensilivity

THURBER
RECORD OF BOREHOLE No VMS-3L 10F 1 METRIC
W.P. 4320-06-00 LOCATION N 50314691 E 3719218 ORIGINATEDBY ES
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers/NQ Coring COMPILED BY AN
DATUM _Geodetic DATE 2012.03 15 - 2012.03.15 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 4 |RESISTANCE PLOT = pasne | MATORAL o = REMARKS
=] < MOISTURE - I
= wl=3| 8 20 40 60 80 100 L CONTENT R &
Sl " wlzE] z : : : ! : wp w w | 2% | GrRaNSIZE
ELEV Sla| & | 2[28| 2 [SHEARSTRENGTH kPa ——o————— DISTRIBUTION
DESCRIPTION S(2| 2| $|22&| < |0 UNCONFINED  + FIELD VANE
DEPTH @ |2 128 3 WATER CONTENT (% Y (%)
52 z|[Z°| © |e QUICKTRIAXAL X LABVANE A %)
6.0 ] 20 40 B0 BO 100 20 40 60 kN/m3 |GR SA sI CL
i ASPHALT: (75mm)
SAND, some gravel, some silt 1 Gs o
Dense
Brown
Damp to Moist
ool (FILD 1+ | ss | sor 66 o”
0125
10 SHALE Fl RUN #1
Cored from 1.1m TCR=100%
Moderately weathered, Ihinly bedded, >15 | scr=07%
horizontally laminated, grey RQD=90%
3 UCS=17MPa
Limestone interbeds at 1.3m, 1.4m, (Average)
1.5m, 1.8m, 1.9m, 2.0m, 2.1m, 2.2m, 1 | RUN 65 5
2.3m, 2.4m
Sub-vertical fractures at 1.3m, 1.8m 2
Soft zone al 2.6m and 3 1m
Clay seam (50mm) al 2.7m 2
RUN #2
o4 >5 TCR=100%
SCR=95%
Limestone interbeds at 3.0m, 3,4m, >5 Sgls):zag:fpa
3.5m, 3.9m and 4.0m (Average)
2 | RUN 0
Sub-vertical fracture (50mm) at 2.8m, 1
3.0m 63
627 2
42 END OF BOREHOLE AT 4.2m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.9m,
CUTTINGS TO 0.2m, THEN
ASPHALT TO SURFACE.
3 3. Numbers refer to 2
0 15%’5 (%) STRAIN AT FAILURE




ONTMT4S 1201B.GPJ 5/11/12

i of -
inislry o
Transporialion . l
Ontario THURBER
RECORD OF BOREHOLE No VMS-3R 10F1 METRIC
W.P. 4320-06-00 LOCATION N 50314549 E 3719188 ORIGINATED BY ES
HWY 417 BOREHOLE TYPE  Hollow Stem Augers/NQ Coring COMPILED BY AN
DATUM _Geodstic DATE 2012.02.16 - 2012.02.16 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT{ NATURAL - REMARKS
w < PLASTIC Liouio
E2 [S] LIMIT MOISTURE wr| £ 5 &
5 wlzsd| @ 20 40 60 80 100 CoNTENT FRC]
Sle wlzg| z T e wp w wio| 58 | cransize
c e W 2]125| © |SHEAR STRENGTH kPa
SLEY DESCRIPTION = = z|z¢2| E ———t DISTRIBUTION
DEPTH g S| 5138 < | O UNCONFINED ~ + FIELD VANE Y %)
2 z|[EC| © |@ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
67.1 w 20 40 60 8O 100 20 40 60 kNim3 |ler sa s cL
Sgg ASPHALT: (100mm) . . 67
. 4
0:3 CONCRETE: (225mm) 1 Gs b
SAND, trace gravel, some silt
Brown
66.2 Damp o
o5 (FILL) 1 8s 50/ o
0.075
SHALE, highly weathered, grey 66
Cored from 1.5m -
. o RUN #1
Moderalely weathered tq fresh, thinly 0025 >25 TCR=100%
bedded, horizontally laminated SCR=76%
Highly broken zone (250mm) at 1.5m 6 RQD=72%
1 | RUN 65 UCS=28MPa
3 {Average)
Limestone interbeds (25mm to 50mm
1hick) at 1.8m, 2.2m, 2 4m, 2 5m, 1
2.9m, 3.2m, 3.3m, 4.0m RUN #2
125mm at 3.0m TCR=100%
>5 SCR=95%
RQD=95%
Sub-vertical fractures (25mm to 50mm) 64 0 UCS=30MPa
at2.3m, 2.6m, 2.7m (Average)
2 | RUN
0
Limestone interbeds (25mm {o 50mm 0
thick) al 4.1m, 4.2m, 4.3m, 4.4m
175mm at 4.5m 63 1 RUN #3
TCR=100%
SCR=100%
3 | RUN 0 RQD=100%
UCS=18MPa
62.3 2 (Average)
48 END OF BOREHOLE AT 4.8m.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.2m,
THEN ASPHALT TO SURFACE

20

1545

10

3 3. Numbers refer lo

+
Sensitivily

X (%) STRAIN AT FAILURE



GRAIN SIZE DISTRIBUTION - THURBER 1201B.GPJ 4/20/12

Highway 417 Ottawa: Vanier to OR 174
GRAIN SIZE DISTRIBUTION

FIGURE B1

U.S.S. Sieve size, meshesfinch Size of openings, inches
200 100 6050 40 30 16 108 4 3 3/M a1 1 34147 E"
1 1 N L N L T Rl i Lol
100
90
V]
g
80 !
70 A
z
T
= 60 /
i
z /)
w 50 /
[
Z
3 / /g
40
14 /.’
© /
* A
30
M
r g M
20
qLﬂ"/. X
10
0 o |
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM l COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE

LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o OHS-10L 1.72 67.78
x OHS-13 1.83 65.07
R
WP#  .4320-06-00... . AR
Prepared By .AN..................... THURBER

CheckedBy .LRB...................




GRAIN SIZE DISTRIBUTION - THURBER 1201B.GPJ 4/20/12

Highway 417 Ottawa: Vanier to OR 174
GRAIN SIZE DISTRIBUTION

FIGURE B2

SILTY SAND FILL
U.8.S. Sieve size, meshes/inch Size of openings, inches
200 100 6050 40 30 16 108 4 3 st w1 11|f2' 3'41;“1"6'
100 L L | L L1 L :J.L. il 1
pis
]
90 /] //
80
YA
/
70 Ay m
AR
= S
14 /@
% . J /}If /
= | =
i
2 A
w
a /
30 2
20 o _ﬁ(
10 il T
[
0
0.0001 0.001 0.01 01 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE |~pe e
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
) OHS-05R 1.07 58.73
X OHS-06L 1.83 60.87
A OHS-06R 1.83 61.07
* OHS-07R 1.83 58.87
® OHS-11L 1.83 69.47
[
WP#  4320-06-00. ... B

PreparedBy .AN.....................
CheckedBy .LRB...................

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 1201B.GPJ 4/20/12

Highway 417 Ottawa: Vanier to OR 174
GRAIN SIZE DISTRIBUTION

FIGURE B3

SANDY SILT FILL

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

Size of openings, inches

200 190 6050 40 30 'IIG 1’0? 4 ? 3-’;5'”;2' :n‘f" 1" ‘.|||")' 3'41I/4-6|"
100 TT ﬂ)//.
90 o
80 /,
70 {
z
<
F 60 r,’
; J
E s
. ¥
z
3]
O 40
i
a
30 &
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o OHS-07L 1.83 59.07
[
WP#  .4320-08-00. ... B
Prepared By .AN................... THURBER

CheckedBy .IRB.................




GRAIN SIZE DISTRIBUTION - THURBER 1201B.GPJ 4/20/12

Highway 417 Ottawa: Vanier to OR 174
GRAIN SIZE DISTRIBUTION

FIGURE B4

SILT FILL
U_S.S. Sieve size, meshes/inch Size of openings, inches
290 ‘.I?D 6?50 4]0 30 1|6 1|0? 4 ? 3J’|ﬂ"|l;;" 3f|-‘-' 1I“ 11.2" 3'41|I4' EI"
100 aad
m .,_L.-’—L""u"“'/
90
80
70
=
<
£ e
o
L
2 J
o 50
’—
z
3
g 40
a f)
30 18
20 Ll/././
7
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM l COARSE FINE COARSE | opo b
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® VMS-2R 1.83 57.67
A
WP#  .4320-08-00..... BB
Prepared By .AN.................... THURBER
CheckedBy LRB...................




GRAIN SIZE DISTRIBUTION - THURBER 1201B.GPJ 5/16/12

Highway 417 Ottawa: Vanier to OR 174

GRAIN SIZE DISTRIBUTION

FIGURE B5

PERCENT FINER THAN

Date
W.P.#

SILTY CLAY FILL

U.S.S. Sieve size, meshesfinch

Size ol operings, inches

200 190 6050 40 230 1|6 10? 1 :I! :yls'wrz" 3-';‘." 1I‘ 1|I.f:“ 3"41|M‘6|"
100 R
Pras
a0 4.5
/"
|
80 /./’
70 f
/|
60 m
50
-

40
30 -

P
20
10

0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE

FINE GRAINED SAND GRAVEL SIZE

LEGEND

SYMBOL BOREHOLE DEPTH (m) ELEV. (m)

® OHS-11R 2.59 69.11
R

May2012 . . I Prep'd | MFA
.4320-06-00 . .. THURBER Chkd. LRB. ..




GRAIN SIZE DISTRIBUTION - THURBER 1201B.GPJ 4/20/12

Highway 417 Ottawa: Vanier to OR 174
GRAIN SIZE DISTRIBUTION

FIGURE B6

SILTY SAND

U.5.5. Sleve size, meshesfinch

Size of openings, inches

200 100 6050 40 30 16 108 4 :? 31'5"11?' L’.f]-ﬂ" & '.1|.f2" 3'4‘|““E'
100 1 1 :: ] L L L
% /
80 %
70
z
T /
=)
14
]
Z
L 50
'—
z
6
O 40
L
o
30 / 1
o 4 m
10
.—-'.".-
]
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE | opaiE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o OHS-09R 1.83 67.37
[
W.P#  .4320-06-00. .. [ 1
PreparedBy .AN..................... THURBER

CheckedBy LRB...................




GRAIN SIZE DISTRIBUTION - THURBER 1201B.GPJ 4/20/12

Highway 417 Ottawa: Vanier to OR 174
GRAIN SIZE DISTRIBUTION

FIGURE B7

SILTY SAND TILL
U.5.5. Sieve size, meshesfinch Size of openings, inches
200 100 6050 40 30 16 108 4 3 dEmE BT O1ur 34 14" 6"
100 L L L 1 L E L L 1 L L
A
S0
/:n/ 7
80 h L
70 /;f
Z 1
< V1
E 6o {
[vd
L
Z
o 50 i
E 7
i /
O 40
w
o
30
20 m
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM ] COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® OHS-06R 6.40 56.50
x OHS-07R 3.35 57.35
A OHS-08L 1.83 61.57
* OHS-08R 2.59 61.11
©® OHS-09L 2.59 67.01
] OHS-10R 1.83 65.97
|
WP#  4320-06-00. . [ 1
Prepared By AN................. ... THURBER

Checked By .LRB




GRAIN SIZE DISTRIBUTION - THURBER 1201B.GPJ 4/20/12

Highway 417 Ottawa: Vanier to OR 174
GRAIN SIZE DISTRIBUTION

FIGURE B8

SILTY SAND TILL

U S S. Sieve size, meshesfinch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 g 34T 112 3" 4 1447 6"
100 L | 1 L L 1 d=‘ L L L 1 L 1
V
0 //
80 V
70 /"
z .1
T /
=S
4
i #
i 50 0/
|_
(uzg »:
O 40
L
a ).L‘/
30
20 .,.l’
10 L
o |
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE |copniE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o OHS-12L 3.35 68.95
[
WP#  4320-06-00.... B
Prepared By AN................. THURBER

CheckedBy .LRB......... .. .




THURBALT 1201B.GPJ 5/11/12

ATTERBERG LIMITS TEST RESULTS

Highway 417 Ottawa: Vanier to OR 174

FIGURE B9

PLASTICITY INDEX

Date
W.P#

SILTY SAND FILL

60

CH
50
i / /
Cl >
.‘L\y\
30 "
cL
20 /
10
cL
CL-ML MI-Ol MH-OH
ML oL
0
4] 10 20 40 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL DEPTH (m) ELEV. (m)
o 1.83 59.07
x 1.83 69.47
|
May2012 . .. . I Prep'd | MFA
_4320-08-00 . . THURBER Chkd. . MC




THURBALT 1201B.GPJ 5/16/12

ATTERBERG LIMITS TEST RESULTS

Highway 417 Ottawa: Vanier to OR 174

FIGURE B10

PLASTICITY INDEX

Date
WP#

SILTY CLAY FILL

60

CH
50
© / /
o %
\“&
30 g
cL
20 /
° /
10 A
cL
CL-ML / MI-Of MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
) OHS-11R 2.59 69.11
R
‘May2012 . . - Prep'd MFA
4320-06-00 THURBER Chkd. LRB .




THURBALT 1201B.GPJ 5/11/12

ATTERBERG LIMITS TEST RESULTS

Highway 417 Ottawa: Vanier to OR 174

FIGURE B11

PLASTICITY INDEX

Date
W.P #

SILTY SAND TILL

60

CH
50
E ///////
ol %
\}‘&
30 ,
cL
m ///////
10 A
L
c 2
CL-ML / MI-OI MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
) OHS-06R 6.40 56.50
R
May2012 . . . Prepd | MFA
.4320-06-00 THURBER Chkd. . MC.....




Overhead and Variable Message Signs
Highway 417 Widening — Nicholas Street to O.R.174

Appendix C

O.R. 174: Highway 417-O.R.174 Interchange to East of Blair Rd
(BHs OHS-14L/14R, OHS-18 & VMS-5L/5R)
Record of Borehole Sheets and Laboratory Test Results

THURBER



ONTMT4S 1201B.GPJ 5/16/12

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No OHS-14L 1 0F1 METRIC
W.P. 4320-06-00 LOCATION N 50319925 E 373651.9 ORIGINATED BY RK
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2012.03.10 - 2012.03.10 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y [REsiSTANGEPLOT — e v ool = | Remarks
=2 5 MOISTURE ~ I
= owl|<8| @ 20 40 60 80 100 LM CONTENT T = 0 &
Sl wlz2g] z o wp w wo| 5% | cransize
ELEV ’c: m| ¥ 3 23 g SHEAR STRENGTH kPa v ——t DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|28| 5 |o unconFineD  + FIELD vANE y )
=12 zZ[E©| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
678 o 20 40 60 80 100 20 40 60 wim3 ler sa @ cL
00— TOPSOIL: (100mm) Ao
Gravelly SAND, some silt 1 SS 9 o]
Loose to Very Dense
Brown {o Grey
Moist
(FILL) 67
Augers grinding al 0.6m 2 ss 52 °
No recovery 3 | 88 | 50/
0.150 66
AV
No recovery
4 SS 36
85.1
27 SAND, medium grained, trace grave!, 7 65
trace fines v
Loose :
Grey e
Wet oo 5 sS 5 P 2 94 4
K (SI+CL)
E 64
63.1 -
47 Sandy SILT, some clay, some gravel 9116 | ss | 28 63 o
Compacl 114
Dark Brown o Grey E
Damp 2
(TILL) |
4
114
1 62
1
616 Trace shale fragments A -
6.2
END OF BOREHOLE AT 6 2m ON 0.075
POSSIBLE BEDROCK.
BOREHOLE SLOUGHED AND
WATER LEVEL AT 2.1m UPON
COMPLETION. BOREHOLE
BACKFILLED WITH BENTONITE
HOLEPLUG FROM 2.1m TO
SURFACE
3 3. Numbers refer to 2
X ‘5*1%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1201B.GPJ 5/16/12

Ministry of
Transporlation

Ontario THURBER
RECORD OF BOREHOLE No OHS-14R 10F1 METRIC
W.P. 4320-06-00 LOCATION N5031979.3 E 3736693 ORIGINATED BY RK
HWY 417 BOREHOLE TYPE _ Hollow Stemn Augers COMPILED BY AN
DATUM _Geodetic DATE 2012.03.11 - 2012.03. 11 CHECKED BY LRB
SOIL PROFILE SAMPLES | o wo |SENAMIC CONE PENETRATION
[T < pasnc  NATURAL uoun ':E REMARKS
L MOISTURE =
= w|22| 3 20 40 60 80 100 | cower WM Z O &
S g(z2g| z L ! ! ! ! wp w we| 28 [ cransize
S L -] w 219258 O |SHEAR STRENGTH kPa
ELEY DESCRIPTION |2l e | 2]z8| & B DISTRIBUTION
DEPTH 'é s t > 8 o] § O UNCONFINED + FIELD VANE Y (%)
=z z|gC| @ [e QUIcKTRIAXAL x LABVANE | WATER CONTENT (%)
68.2 w 20 40 60 80 100 20 40 60 kNm 3 |GrR sa s1 cL
801—_ TOPSOIL: (75mm} e,
0.1 68
Gravelly SAND, some silt 1 S8 31 ]
- Dense
- Brown
06| | Moist Y
(FILL)
ugers gnnding al 0.6m 2 ss 32 °
Silly SAND, some gravel, some clay 67
Compact
Brown
Moist
(FILL) 3 8S 12 o 13 48 28 11
66
4 SS 21 o3
653
29 SAND, medium grained, trace gravel
Loose o
Brown i
Wet 5 85 8 o]
64
|6 | ss| s o
- 63
627 o
55 Sandy SILT, some clay, some gravel, g
shale fragemenis 114
(TILL) )
17
620 i i
62 END OF BOREHOLE AT 6.2m ON 0075
POSSIBLE BEDROCK.
WATER LEVEL AT 2,3m UPON
COMPLETION.
Piezometer installation consists of
19mm diameler Schedule 40 PVC pipe
with a 1.52m slotied screen
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m)
Mar.29/12 07 675
3 3. Numbers refer to 2
to ‘5*35 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1201B.GPJ 4/18/12

Ministry of
Transportation
Onfario THURBER
RECORD OF BOREHOLE No OHS-18 10F 1 METRIC
W.P. 4320-06-00 LOCATION N 50323367 E374 1062 ORIGINATED BY RK
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodstic DATE 2012.03.10 - 2012.03.10 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANCE PLOT = NATURAL - REMARKS
L PLASTIC LQuib
I E2 g LT MOISTURE wr| EE &
= w |28 @ 20 40 60 80 100 CONTENT SO
S|e W 22| z L 1 ' : ! wp w wo| @ % | GRAINSIZE
ELEV ala| & | 2|128| & |SHEARSTRENGTHkPa —_—— DISTRIBUTION
DEPTH DESCRIPTION Elz| | S 32 E |0 UNCONFINED  + FIELD VANE ] y )
Elz 2|20 @ |e auickTriAxiAL x LABvANE | WATER CONTENT (%)
J 743 @ © o 20 40 €0 80 100 20 40 €0 wim3 |er sa s oL
00]  SAND and GRAVEL, trace sil
Compact 1] ss | 21 71
Brown/Grey
Moist 1o Wet
(FILL)
2 Ss 13 o
70
60.8
1.5 Silty SAND, some clay
Compact 3| ss | 17 g 0 61 27 12
Orangy Brown
69.2 Wet
2.1 (FILL; 7l
v ss | sw 89 &
Clayey SILT, some sand, some shale // e
fragmenis L 0125} -
Very Stiff 11
Dark Grey q
%83 RUN #1
30| - SHALE, fresh, thinly laminated, 1 | RUN TCR=25%
horizontal and vertical joints, dark grey 68 SCR=25%
RQD=0%
Fl
Rubble zone (150mmy) al 3.4m 4 RUN #2
TCR=90%
§ 2 | RUN 8 SCR=45%
Vertical joint (225mm) at 4.2m RQD=19%
67 4 UCS=49MPa
(Average)
) 1
RUN #3
4 TCR=100%
SCR=87%
RQD=62%
3
‘é o UCS=109MPa
§ 3 | RUN 4 (Average)
Vertical joint (75mm) at 5.8m \é 3
65.0 \ 4
6.3 END OF BOREHOLE AT 6.3m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m)
Mar.28/12 11 70.2

3 X3:

Numbers refer to
Sensitivity

20
‘5‘35 (%) STRAIN AT FAILURE




ONTMT4S 1201B.GPJ 5/16/12

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No VMS-5L 1 OF 1 METRIC
W.P. 4320-06-00 LOCATION N 5033 572.4 E 375693.2 ORIGINATED BY RK
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodelic DATE 201203 10 - 201203 10 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL REMARKS
u'_J » = pLasTIC O ke vaup | ':E
= n|<3| 8 20 40 60 80 100 ™7 coew M| SO &
Q| wi=gEl =z : ey wp w we| 58 | cransize
8| W 2125| & [SHEAR STRENGTH kPa
ELEY DESCRIPTION = = 2(z8| E ————t DISTRIBUTION
DEPTH <|2| & S5 |23| < |o UNCONFINED + FIELD VANE o
g2 212 < WATER CONTENT (%) | ¥ (%)
= z | ©| @ |@ QUICKTRIAXIAL X LABVANE
695 w 20 40 60 80 100 20 40 60 kN/rm3 |GR sA sI CL
88\ TOPSOIL: (75mm) -?;
Silly CLAY 1|ss| 3 o
Soft to Very Soft V] adl
Light Brown 1 i
¥
r 2 ss| 2 °
¥
Y.
68
1]
]3| ss | 2 I —ef 0 0 2377
¢4
g
Grey %
] 4| ss| 1 &4 o
&
//
1]
/] 5| SS 0 o
66
¢
%
9% 1
5/
¢
1 65
1]
A
6 SS 1 o
¢
1 64 2
7 85 o] o
63
62,5 f 3
7.0 END OF BOREHOLE AT 7.0m
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV (m)
Mar28/12 15 68.0

+

3

X

3.

Numbers refer to
Sensitivily

20
‘5‘1%5 (%) STRAIN AT FAILURE




ONTMT4S 1201B.GPJ 5/16/12

Minislry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No VMS-5R 10OF1 METRIC
W.P. 4320-06-00 LOCATION N 5033 5517 E 3757097 ORIGINATED BY RK
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodelic DATE 2012.03 11 -2012.03 11 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 12-1 RESISTANCE PLOT S NATURAL oun - REMARKS
[2] MOISTURE — I
e w|2Z| 3 20 40 60 80 100 [ comwr T SO &
S| w =2l =z — wp w wo| 54 | cransize
ELEV 8| g | 2|[28| & [SHEARSTRENGTHkPa 5 DISTRIBUTION
DEPTH DESCRIPTION S[3]| £ | 5[38| £ |0 UNCONFINED  + FIELD VANE y %)
El= Z|[E€©°| @ |e® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
716 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
oo Gravelly SAND, some silt
Compact 1 ss 2 L
Brown
Frozen
(FILL) n
70.7
0s Silly CLAY, trace sill seams 12| ss | 8 o
Stiff to Firm 5%
Lighl Brown #‘4/
%
Grey ’/l/ 70
// 3|ss| 7 o
4
iy
1]
1]
// 1 1
4| ss | 10 69 } 0 0 26 74
1 5| ss| s o
iy
68
4|
1]
iy
1
Soft {o Very Soft A 67
! (le|ss| 2 °
! 3
11 +
66
i
i
i
I
117 S8 1 o]
) 65
646 3
70 END OF BOREHOLE AT 7.0m
BOREHOLE BACKFILLED WITH
CUTTINGS TO 1.5m, BENTONITE
HOLEPLUG TO 0.3m, THEN SAND
CUTTINGS TO SURFACE
+3 x3. Numbers refer to 1535
"% Sensitivily > (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 1201B.GPJ 4/18/12

Highway 417 Ottawa: Vanier to OR 174
GRAIN SIZE DISTRIBUTION FIGURE C1

SILTY SAND FILL

U.S.8. Sieve size, meshesfinch Size of openings, inches

200 100 8050 40 20 18 108 4 3 s oam 1t 1 374 1/M4° 6"
L L i} Il L L 1 1 1 1 L 1 1

.40l

Q0 / 4

80 / 7
1
m /

70

100

60 f ®

50

PERCENT FINER THAN

40
X
30 —
20
10 Er/
4]
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM ] COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
° OHS-14R 183 66.37
® OHS-18 1.83 69.47
R
WP#  .4320-06-00. . BB
Prepared By .AN................... THURBER

CheckedBy .LRB...................




GRAIN SIZE DISTRIBUTION - THURBER 1201B.GPJ 4/18/12

Highway 417 Ottawa: Vanier to OR 174

GRAIN SIZE DISTRIBUTION

FIGURE C2

SAND

U.8.8. Sieve size, meshesfinch

Size of openings, inches

200 100 5?50 4|0 3|0 ]lﬁ 10? 4 3 amhae 3/;1' 1I' 11Lf2‘ 3'4'i||r4" 6I"
100 f ; ;J, ‘o _.__.#!‘-‘:T"
90
o /
70 /
z
<
E 6o
o
]
Z
o 50
‘—
z
8 /
O 40 /
w
a
30 /
20 }
10 L
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE |MEDIUM | COARSE FINE COARSE | opmi
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE  DEPTH (m) ELEV. (m)
o OHS-14L 3.35 64.45
R
WP#  .4320-06-00...... B
PreparedBy AN.................. THURBER

CheckedBy .LRB...................




GRAIN SIZE DISTRIBUTION - THURBER 1201B.GPJ 4/18/12

Highway 417 Ottawa: Vanier to OR 174
GRAIN SIZE DISTRIBUTION

FIGURE C3

SILTY CLAY
L.5 5. Sieve size, meshesfinch Size of openings, Inches
200 1?0 EPW 4P 30 \IB 10? 4 ? 3.:8"1.?" 31i4' 11. 11]/2" 3:41]/4'6"
100
)
80
70
z
<
£ 0
x
w
z
T s0
.—
Z
5}
O 40
w
a
30
20
10
0
0.0001 0.001 0.01 01 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE | pn o
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® VMS-5L 1.83 67.67
x VMS-5R 2.59 69.01
R
WP#  .4320-06-00. .. [ ]
Prepared By .AN.................... THURBER

CheckedBy LRB.. ...




THURBALT 1201B.GPJ 4/18/12

Highway 417 Ottawa: Vanier to OR 174

FIGURE C4
ATTERBERG LIMITS TEST RESULTS
SILTY CLAY
80
CH
50
o
40 = /
X -
g o P \yﬁ
% 20 4
i
()
3 oL
20 //
10 ’/
CL
CL-ML / MI-Ol MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® VMS-5L 1.83 67.67
X VMS-5R 2.59 69.01
, R
Date April2012. . .. . . l Prepd ... AN
Project .4320-06-00 . THURBER Chkd. ... .LRB .




Overhead and Variable Message Signs
Highway 417 Widening — Nicholas Street to O.R.174

Appendix D

Highway 417: Highway 417-O.R.174 Interchange to Walkley Road
(BHs OHS-15L/15R to OHS-17 & VMS-4L/4R)
Record of Borehole Sheets and Laboratory Test Results

THURBER



ONTMT4S 1201B.GPJ 5/16/12

Minisiry of
Transporiation

Onlario

Sensitivity

THURBER
RECORD OF BOREHOLE No OHS-15L 10F1 METRIC
W.P. 4320-06-00 LOCATION W 50307310 E 374 900.0 ORIGINATED BY ES
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodelic DATE 2012 03.08 - 2012 03 08 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o E RESISTANCE PLOT { NATURAL - REMARKS
E w L= 4 PLASTIC MOISTURE LiQuiD — T
= w|z3| 2 20 40 60 80 100 |7 cowrewr M| SO &
9l wis2| z L L L L ! wp w wo| 58 [ cramsize
O lm w il =R O |SHEAR STRENGTH kPa
203 DESCRIPTION = e =2z E —0————i DISTRIBUTION
DEPTH 53] £ | 3[38| £ |0 unconFiNeED  + FIELD vANE Y (%)
1= z|ZC| @ |e QUICKTRIAXAL X LABVANE WATER CONTENT (%)
70.4 w 20 40 60 80 100 20 40 60 km3 ler sa s1 oL
LT\ ASPHALT: (20mm)
SAND, some grave!, some silt
o
Brown 16 70
Damp
(FILL)
1 S8 44 o
69.2
12 SHALE FILL, some silt, trace clay
Compacl lo Dense 69
Grey
Damp
2 Ss 35 o]
Occasional cobble or rock slab 68
3 S8 42 o
4188 | & 67 J 32 49 14 5
66
5 S8 47 o]
65
— 6|ss| 2| ¥ 64 o 1 44 26 29
64 Silty SAND, some clay to clayey. o
63.7 trace gravel i
67 Compact
Grey
Damp
(TILL)
END OF BOREHOLE AT 6 7m
WATER LEVEL AT 6.4m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 2 1m,
CUTTINGS TO 0.2m THEN ASPHALT
TO SURFACE
3 3 Numbers refer to ®
* ‘5*1%5 (%) STRAIN AT FAILURE




ONTMT4S 1201B.GPJ 5/16/12

Ministry of
Transportation

Onlario

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No OHS-15R 10F 1 METRIC
W.P. 4320-06-00 LOCATION N50307150 E 374 896.9 ORIGINATED BY ES
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2012.03.29 - 2012 03.29 CHECKED BY LRB
DYNAMIC CONE PENETRATION
w
SOIL PROFILE SAMPLES g | % RESISTANCEPLOT — paene | NATURAL = REMARKS
= ©Q LIMIT MOISTURE LM 5 &
= w|<8| & 20 40 80 80 100 CONTENT z0
Slel o | 4[ZE z L wp W we| 54 [ cransize
ELEV DESCRIPTION & o o 2' Za = SHEAR STRENGTH kPa (. S — DISTRIBUTION
DEPTH g | £ >3 3 < | O UNCONFINED + FIELD VANE y %)
Sl 2 zZ|EC| © |® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
687 w 20 40 60 8O 100 20 40 80 kNim3 |GR sA s cL
a8 ASPHALT: (75mm)
SAND, some silt, trace gravel Gs S
Brown
68.0 Damp -
07 {FILL)
SHALE FILL, some sill, trace clay
Dense to Compact 1 SS 35 o
Grey
Damp
67
2| 88 | 39 ° 19 59 18 4
Occasional cobble or rock slab
3 S8 35 o
66
4 S8 25 o
65
64
5 SS 32 o
AVA
63
62.6
6.1 Sandy SILT, some clay, trace gravel, 4
occasional cobble 114 s ss 20 °
Dense |
62.0 Grey 1
67 Damp
(TILL)
END OF BOREHOLE AT 6.7m
WATER LEVEL AT 5.5m UPON
COMPLETION
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 2.1m,
CUTTINGS TO 0.15m THEN
ASPHALT TO SURFACE
20
+3 g3 Numbers refer io 15¢5




ONTMT4S 1201B.GPJ 5/16/12

Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No OHS-16L 1 0F 1 METRIC
W.P. 4320-06-00 LOCATION N 5030 485.0 E 3752830 ORIGINATED BY ES
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2012.03.08 - 2012.03.08 CHECKED BY LRB
SOIL PROFILE SAMPLES | o w |y KONE S ETRATION
w x % pasTic  NATURAL LiouiD = REMARKS
= £ 3 MOISTURE B E
5 M EY IR 20 40 60 80 100 WMT content  MMT Z O &
) wl=g| z o wp w we| 58 [ cramsize
EV & lm| @ 2 (28| © |SHEAR STRENGTH kPa
EELEV. DESCRIPTION eS| 5| 2|32 E 0 DISTRIBUTION
DEPTH é s ﬁ > 8 o ; O UNCONFINED + FIELD VANE y (%)
I Z|E©[ @ | QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
748 i 20 40 60 80 100 20 40 60 wim3 |Gr sa s cL
SO ASPHALT: (75mm)
§AND, trace to some gravel, some 1 Gs 5
silt
74.1 gm‘”"
amp
07
(FILL) / 4
SHALE FILL, some clay 1 Ss 58 o
Very Dense
Brown
Damp
731
17 Clayey SILT, some sand, trace gravel 2| ss | 20 73 o
Very Stiff
Dark Grey
724 (FILL)
24 SHALE FILL, some clay
Compacl 3] 88| 20 °
Brown/Grey 72
Damp
Clayey silt zone from 3.1m o 3.7m
4 SS 1 o
Occasional cobble or rock slab 71
Sand at 4.5m
5 ss 18 70 o 9 50 24 17
69
6 S8 38 o
68.1
67 END OF BOREHOLE AT 6.7m
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 2.4m,
CUTTINGS TO 0.2m THEN ASPHALT
TO SURFACE
3 3. Numbers refer to 2
FEX ‘535 (%) STRAIN AT FAILURE




ONTMT4S 1201B.GPJ 5/16/12

Ministry of
Transporiation

Ontario

THURBER
RECORD OF BOREHOLE No OHS-16R 10F1 METRIC
W.P 4320-06-00 N 50304715 E 3752716 ORIGINATED BY RK
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic 2012.03,06 - 2012.03.06 CHECKED BY LRB
DYNAMIC CONE PENETRATION
w
SOIL PROF'LE SAMPLES 5 é RES]STANCE PLOT& . NATURAL e = REMARKS
- ¢ S i MOISTURE wr| EE
b= w8 @ 20 40 60 80 100 L CONTENT Tz © &
Sl wl=g| 2 e wp w we| 5 | cransize
v almn| ¥ il O |SHEAR STRENGTH kPa
ELE DESCRIPTION |2l e | 2|1z8| E —_— DISTRIBUTION
DEPTH é s ﬁ > 8 o § O UNCONFINED + FIELD VANE Y (%)
== z || @ |e auekTRIAXIAL X LABVANE WATER CONTENT (%)
73.3 w 20 40 60 80 100 20 40 60 kN'm3 |GR SA SI CL
00 . =]
= TOPSOIL: (150mm) e AS o
Silty SAND, some clay, some gravel, 73
with shale pieces
Compact
Grey
Frozen
(FILL) ss | 13 o
72
.5 ss 16 (o]
18 SHALE FILL, some clay
Loose to Dense
Brown/Grey
Moist to Wet n
8s 9 o 5 44 36 15
Occasional cobble or rock slab
ss | 10 70
69
Possible boulder or gravel zone
SS 32 o
68
67
SS 49 o
66.6
67 END OF BOREHOLE AT 6.7m
Piezometer inslallalion consists of
19mm diameler Schedule 40 PVC pipe
with a 1.52m sloited screen
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m}
Mar 01/12 61 67.2
Numbers refer to 1535
Sensilivity 15> (%) STRAIN AT FAILURE




ONTMT4S 1201B.GPJ 5/11/12

Minislry of
[lgl}
Transporiation . l
Ontario THURBER
RECORD OF BOREHOLE No OHS-17 10F 1 METRIC
W.P. 4320-06-00 LOCATION N 5030015.1 E 375 463.3 ORIGINATED BY ES
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2012.03.29 - 2012.03.29 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | Y [ReSISTANCE FLOT — e ol e | remarks
=2 Z:) LM MOISTURE wr| E & &
= A EI RS 20 40 60 80 100 CONTENT Z0
21 & ul=gE| z ! ! ! ! : wp w wi| 38 | cransize
Ol am ks o195 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION e e [ 2lzg| E —————— DISTRIBUTION
DEPTH <3| F| 3[238| < [0 UNCONFINED  + FIELD VANE y %)
£z z|E©| © |@ QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
67.3 o 20 40 60 80 100 20 40 60 wm3 ler sa s oL
00|  TOPSOIL: (200mm) —]
02 i
Sll.ty CLAY, trace to some sand 1 Gs 67 P
Stiff to Soft
Brown
] AvA
11 1| ss 7 - o
1
66
Grey //
] 2| ss | o s 0 2 18 80
1]
1]
11
H 65
/
] ] 3]ss| 4 o
H1
i
//
iy
64 ro}
”/ 4 S8 3
9
iy
1
] 63
62,7
46 Sandy SILT, trace clay, trace gravel
Compacl 5 ss 17 o
Grey
Wel
62
61.2
6.1 SAND, medium lo coarse grained,
61
trace gravel 6 ss 2 °
Compacl
60.6 Grey
6.7 “\Wet
END OF THE BOREHOLE AT 6.7m.
WATER LEVEL AT 1.0m UPON
COMPLETION
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 2.7m
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer o »
X 15%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1201B.GPJ  4/18/12

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No VMS-4L 10F1 METRIC
W.P. 4320-06-00 LOCATION N 5029 661.3 E375641.1 ORIGINATED BY _ES
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2012.03.08 - 2012.03.08 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES i W |RESISTANCE PLOT& ene | MATURAL oun . REMARKS
=2 g LiviT WMOISTURE wr| 5
= w|<3| @ 20 4D 60 80 100 GONTENT S0 &
Sleg L1=2| z L L wp w we| 58 | cramnsize
0| m w 2125 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION - o z|lz2| E —o—— DISTRIBUTION
DEPTH |2 & S|28| < |© UNCONFINED + FIELD VANE
2|2 ol > WATER CONTENT (%) | ¥ (%)
sl = Z|g©| @ |e® QUCKTRIAXIAL X LABVANE
663 © i 20 40 60 80 100 20 40 60 wm3 lor sa o L
c.0 SAND, some gravel {o gravelly, some
silt
Comepct 1| GS 86 =
Brown o Grey
Moist
(FILL)
1| ss | 23 °©
€5
a " 65 o
=2 Silty CLAY, trace sand 171 1
Very Siiff 1o Firm %%
Crey ;//
Yl 2| ss | 21 o
1
1%'%
[
%%
Y 64
19
Y] s | ss | 13 k 1 0 0 32 68
f
M
]
;//
! 3
Wil a|ss | 7 & G
i
1
I
r//
dl
¥l
/'_;/
r// 62
1%
%
61.4 19%
44 5 | 88 9 o
49 Silty SAND, some clay o
Loose a
Dark Brown .
61
Moist N
(TiLL) :
0
4
60.2
6.1 Gravelly SAND
Compact s . 60 =
Grey
59.6 Wet
67 END OF BOREHOLE AT 6.7m
BOREHOLE BACFKILLED WITH
BENTONITE HOLEPLUG TO 1.5m
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
+7.XT ‘5*‘%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1201B.GPJ 5/16/12

Ministry of
inistry o
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No VMS-4R 1 OF 1 METRIC
W.P. 4320-06-00 LOCATION N 5029 650.2 E 375623.2 ORIGINATED BY RK
HWY 417 BOREHOLE TYPE _ Haoliow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2012.03.06 - 2012.03.06 CHECKED BY LRB
P
SOIL PROFILE SAMPLES | o w |SERANE BONE PERETRATION
W o Fe pLasTic  NATURAL Lieuip ':E REMARKS
MOISTURE [
= w|22| 3 20 40 60 8 100 [T cowewr M| Z O &
2% gl=2| z L ! 4 L : wp w we| 28 | cransize
[ - J12a © |SHEAR STRENGTH kPa
ELEV DESCRIPTION - a zlzg| E —o—— DISTRIBUTION
DEPTH < 2| & >13 3 < [ O UNCONFINED + FIELD VANE y %)
= 0
ez Z[Z©| @ |@ QUICKTRIAXAL X LABVANE WATER CONTENT (%)
65.5 w 20 40 B0 B0 100 20 40 80 kNm3 |GR SA SI CL
i
vy \TOPSOIL: (50mm)
SAND, some gravel, some silt o
Grey to Brown 1 AS 65
Frozen
(FILL)
64.6 o]
09 Silty CLAY, trace sand /'/ 1| ss 9
Stiff to Firm 11 A 4 o
Grey g9
V1
V] 64
1]
] 2|ss| o o
Iy
g%y
V
H
"/ 63
Y 3|ss| 5 4 0 0 45 55
¥l
¥
] 4 S8 6 o
K 62
H
¥
k1
61.1
44 Silty SAND, some clay, trace gravel o 61
Loose 1
Dark Brown .
[
Wet 4] 5| Ss 5 0 49 37 14
(TILL) .
Ik
60.0 4
3 60
55 SAND, coarse grained, some gravel
Loose
Brown
Wet
6 55 6
59
58 8
6.7 END OF BOREHOLE AT 6.7m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
Mar.28/12 12 643

+

3

X

3,

Numbers refer to
Sensitivity

20
‘5$5 (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 1201B.GPJ 5/11/12

Highway 417 Ottawa: Vanier to OR 174

GRAIN SIZE DISTRIBUTION FIGURE D1
SHALE FILL
U.8.8. Sieve size, meshesfinch Size of openings, inches
200 100 6050 40 30 16 108 4 3 YT \I' 11 3" 414" 6"
100 L L L L L 1 1 il L L
90
/1
80 ﬂ
v
/ /)
70 v %
Z
T o : /
: /
=
o 50
S /
Z
S 40
Y
& Y
o
30 ,/'gf
X
1= g™
20 E =
10
0 '-_
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE ] MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® OHS-15L 3.38 67.02
X OHS-15R 1.86 66.84
|
Date  May2012 . .. . l Prep'd = MFA
W.P#  4320-06-00 THURBER Chkd.  MC




GRAIN SIZE DISTRIBUTION - THURBER 1201B.GPJ 5/11/12

Highway 417 Ottawa: Vanier to OR 174

GRAIN SIZE DISTRIBUTION

FIGURE D2

PERCENT FINER THAN

Date
W.P.#

SHALE FILL

.5.S. Sieve size, meshesfinch

Size of openings, inches

200 100 6050 40 20 '.6 10? 1 ? B 3I|4" 1|" 11.17' 3"41./4“6;‘
100 TTT Py
90 / /
. P 4
70 ﬁ(”.‘
60 ﬁ
50 F:%
,( )
" ,, *j
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm

SILT and CLAY FINE | MEDIUM l COARSE FINE COARSE COBBLE

FINE GRAINED SAND GRAVEL SIZE

LEGEND

SYMBOL BOREHOLE DEPTH (m) ELEV. (m)

® OHS-16L 4.88 69.92
X OHS-16R 2.59 70.71
R

May 2012 . . Prepd | MFA .
.4320-068-00 . . THURBER Chkd. . MC.....




GRAIN SIZE DISTRIBUTION - THURBER 1201B.GPJ 4/18/12

Highway 417 Ottawa: Vanier to OR 174
GRAIN SIZE DISTRIBUTION

FIGURE D3

SILTY CLAY
U.S.S. Sieve size, meshesfinch Size of openings, inches
200 100 6050 40 30 16 10li 4 tls 31'8'1?" :11‘4" 1|' 11Irz“ 3‘41]}4'6:
100 u T
90
{
80 /",t [f
70 } 4
2 ¥
< {
E 60 /
& £
w
z /|
i 50
E £
z
S
Q 40
wi
o
30
20
10
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® OHS-17 1.83 65.47
x VMS-4L 2.59 63.71
A VMS-4R 2.59 62.91
A
WP#  .4320-06-00 BB

Prepared By .AN..
Checked By .LRB

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 1201B.GPJ 5/11/12

Highway 417 Ottawa: Vanier to OR 174

GRAIN SIZE DISTRIBUTION

FIGURE D4

PERCENT FINER THAN

Date
W.P#

SILTY

SAND TILL

U.S.S. Sieve size, meshesfinch

Size of openings, inches

200 100 EPSD AIIJ 30 |lt| 108 4 3 3/B'1l|2' 31.4' 1I' 11|r2‘ 34 1|/4"6|'
100 . JD:':#.
90 —
b dt]
80 //
70 ﬂ
60 »
T glllhg
50 ;}1__
40 m#i
* m‘/
20 {Iﬂ
10 x]
0 ”’
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm

SILT and CLAY FINE l MEDIUM | COARSE FINE COARSE COBBLE

FINE GRAINED SAND GRAVEL SIZE

LEGEND

SYMBOL BOREHOLE DEPTH (m) ELEV. (m)

® OHS-15L 6.40 64.00
X VMS-4R 4.88 60.62
A

‘May2012 . l Prep'd AN
.4320-06-00 . THURBER Chkd.  _LRB .




Highway 417 Ottawa: Vanier to OR 174
gnway FIGURE D5

ATTERBERG LIMITS TEST RESULTS

THURBALT 1201B.GPJ 4/18/12

SILTY CLAY

60

CH

50

40 X /
ICl ° . ﬁ

30
CL

7

PLASTICITY INDEX

10 1
cL v
CL-ML / MI-Ol MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
[ J OHS-17 1.83 65.47
@ VMS4L 2.59 63.71
A VMS-4R 2.59 62.91
_ R
Date .APril2012 . . . . Prepd ... AN
Project .4320-06-00 . THURBER Chkd. ...... LRB.. .




Overhead and Variable Message Signs
Highway 417 Widening — Nicholas Street to O.R.174

Appendix E

Highway 417: Parkdale Avenue to Nicholas Street, near Bayswater Avenue
(BHs VMS-1L/1R)
Record of Borehole Sheets and Laboratory Test Results

THURBER



ONTMT4S 1201A.GPJ 5/11/12

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No VMS-1L 10F 1 METRIC
W.P. 4091-07-00 LOCATION N 5029 4239 E 366 2386 ORIGINATED BY GA
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodelic DATE 2012.05.03 - 2012.05.03 CHECKED BY LRB
DYNAMIC CONE PENETRATION
w
SOIL PROFILE SAMPLES 2 Y |RESISTANCEPLOT — ppsne | MATURRL e REMARKS
[ 2] S - MOISTURE wr| EE 8
= o|lgd| @ 20 40 60 80 100 i CONTENT zZ 90
S|y wls2| z bt wp w we| 58 | cransize
ELEV Bla| @ [ 2|2g| 2 [SHEARSTRENGTH kPa ———— DISTRIBUTION
DEPTH DESCRIPTION S|3| 5| 5(33| £ [o unconrineo  + FiELDVANE y %)
ez Z|EC| © |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
76.0 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
(]
73 ? ASPHALT: (100mm) -
3 A
03l \CONCRETE: (150mm)
SAND, trace lo some gravel, some 1 SS 22 o
silt
Compacl
Brown
Dry 2| ss | 28 7% )
(FILL)
3| ss | 22 o 16 71 13
74 (st+CL)
736
24 Silty SAND, trace gravel 4| ss | 17 °
Compacl
Brown
73.0 Damp 73
30| NJFILL)
Clayey SILT, some sand, trace gravel 5 ss 11 o
Stiff
Brown
(FILL)
72
714
46 Silty SAND, trace {o some gravel, o
trace clay 46| ss | 18 o 16 55 22 7
Compacl lo Dense .
71
Brown i
Dry v
(TILL) o
[
!
& 70
14
4|7 | ss| 3 °
69.3
6.7 END OF BOREHOLE AT 6.7m
BOREHOLE OPEN AND DRY UPON
COMPLETION
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG FROM 6 7m
TO 0.3m, CONCRETE FROM 0.3m
TO 0.2m, THEN ASPHALT TO
SURFACE,
3 3. Numbers refer to 2
+UHETE Sensitivity 15%*” (%) STRAIN AT FAILURE




ONTMT4S 1201A.GPJ  5/11/12

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No VMS-1R 10F1 METRIC
W.P. 4091-07-00 LOCATION N 5029 406.9 E 366 2453 ORIGINATED BY GA
HWY 417 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2012.05.04 - 2012.05.04 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x I-I_JJ RESISTANCE PLOT& NATURAL - REMARKS
E w <€ PLASTIC MOISTURE LiQuiD — T
5 wnl=3| 8 20 40 60 80 100 [T cowew MT[ SO &
i % w u:," E E g . . - 4 : wp w W = E GRAIN SIZE
ELEV DESGRIPTION & @ o 2g¢ 2 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH g 2| £ >3 3 < | © UNCONFINED + FIELD VANE Y %)
=l = Z|E©| @ |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
75.7 o 20 40 60 80 100 20 40 60 wim3 ler sa s cL
g? ASPHALT: (100mm}
SAND, trace lo some silt, irace gravel 1 ss 2 &
Compact to Dense
Brown
Dry 75
(FILL)
2 S8 40 [¢]
74.2
15 Sandy SILT, trace gravel, frace clay
Dense 3| ss | a1 ly o
Dark Grey
Dry
(FILL)
733
24 i
Silty SAND, trace gravel, trace clay 4 sS 29 ° 365 23 9
Compact 73
Brown
72.7 Dry
30 {FILL)
Clayey SILT, some sand, trace 5 sS 15 a
gravel, occasional sand seams
Sliff
Brown 72
(FILL)
Concrete (150mm) and piece of steel
al 4.0m
71.1
46 Gravelly SAND, trace sill 71
Compact 6 ss 28 °
Brown
Damp
70.2
55 Silty SAND, trace gravel o
Dense 4 70
Brown .
Damp N
(TILL) ;
of
47 S8 35 o
69.0
8.7 END OF BOREHOLE AT 6.7m.
BOREHOLE OPEN TO 6.7m AND
WATER LEVEL AT 6.7m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.3m,
CONCRETE TO 0.2m, THEN
ASPHALT PATCH TO SURFACE.
3 3. Numbers refer to 2
X Sensiivily ‘5$5 (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 1201A.GPJ 5/11/12

Highway 417 Ottawa: Nicholas to Vanier

GRAIN SIZE DISTRIBUTION

FIGURE E1

PERCENT FINER THAN

Date
W.P#

Sand Fill

U.8 8. Sieve size, meshes/finch

Size of openings, inches

200 1(IJO 6‘050 4|0 30 1F 108 4 ? 3.’5‘1!;7' 31|4" 1|" 11]/2" 3'41I/4" SI
100 :
V]
90 /
80 /‘
70 /‘ ft
60 /
v
50 /
40 /
30 //
) W m
10
0 W m
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o VMS-1L 1.83 7417
R
May2012 . . l Prep'd | MFA
.4091-07-00 .. THURBER Chkd.  MC




GRAIN SIZE DISTRIBUTION - THURBER 1201A.GPJ 5/11/12

Highway 417 Ottawa: Nicholas to Vanier

GRAIN SIZE DISTRIBUTION

FIGURE E2

PERCENT FINER THAN

Date
W.P#

Silty Sand Fill

US.S Sieve size, meshesfinch

Size ol openings, inches
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Overhead and Variable Message Signs
Highway 417 Widening — Nicholas Street to O.R.174

Appendix F

Drawings titled “Borehole Location Plan”

THURBER
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=z OHS—04L
E=—" _fﬂ_’/- ¢ Borehole

,_,/-"'_‘_’_'_'_/_n.——_ ¢‘ Borehole and Cone

o8 _;/,l N Blows /0.3m (Std Pen Test, 475J/blow)
OHS-04R CONE Blows /0.3m (60" Cone, 475J/blow)

< QOHS 2L — W\ Iss 6:‘)"6:\-‘7- m PH Pressure, Hydraulic
e < 2 4R = fou 0w
P g Water Level
e o el ) ° C Head Artesian Wat
2 ) V4 = - - g am Q ~ ea esian Water
=, = : \ Piezometer
% 90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
OHS-01L 61.0 5 031 1676 369 878.1
OHS-01R 60.1 5 031 1455 369 875.3
OHS-02L 61.0 5 031 103.0 370 116.7
OHS-02R 59.7 5 031 079.5 370 138.2
OHS—-03L 60.2 5 031 1428 370 209.0
OHS-03R 61.1 5 031 1133 370 2139
OHS-04L 60.8 5 031 137.5 370 4441
5

OHS-04R 60.1 031 116.2 370 445.6

-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are ossumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration,
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HIGHWAY 417
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RIVERSIDE DR. TO O.R. 174
BOREHOLE LOCATIONS
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N
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LEGEND
"' Borehole
$ Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Woter Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
OHS-05L 59.6 5 031 046.4 370 692.6
OHS-05R 59.8 5 031 031.9 370 681.0
OHS-06L 62.7 5 031 420.0 370 907.3
OHS-06R 62.9 5 031 401.9 370 B96.1
OHS-07L 60.9 5 031 3914 371 216.4
OHS-07R 60.7 5 031 375.2 371 2188
VMS-02L 59.7 5 031 176.0 370 722.5
VMS-02R 59.5 5 031 156.5 370 726.4

NOTES-

1) The boundaries between soil strata have been
established only ot Borehole locotions. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurfoce information only.
Surface details and feolures are for conceptual
illustration.
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Borehole

Borehole and Cone

N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
¥ Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
OHS-08L 63.4 5 031 436.6 371 623.4
OHS-D8R 63.7 5 031 4211 371 625.7
OHS-09L 69.6 5 031 4716 372 1349
OHS-09R 69.2 5 031 445.0 372 138.9
OHS-10L 69.5 5 031 404.6 372 3939
OHS-10R 67.8 5 031 3858 372 383.1
OHS-11L 71.3 5 031 609.2 372 954.5
OHS-11R 7.7 5 031 585.8 372 963.1
OHS—12L 72.3 5 031 548.3 372 790.5
OHS-12R 7.7 5 031 522.7 372 799.5
VMS-03L 66.9 5 031 469.1 371 921.8
VMS-03R 67.1 5 031 454.9 371 918.8
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations, Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.
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DIMENSIONS ARE IN METRES
WP No

AND/OR MILLIMETRES

UNLESS OTHERWISE SHOWN

HIGHWAY 417
OVERHEAD AND VARIABLE MESSAGE SIGNS| SHEET

RIVERSIDE DR. TO O.R. 174
BOREHOLE LOCATIONS

N8 McCORMICK RANKIN
A member ¢f lA\\\ MMM GROUP

THURBER ENGINEERING LTD.
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“KEYPLAN

LEGEND

Borehole

Borehole and Cone

N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60 Cone, 475J/blow)
PH Pressure, Hydraulic
g Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
OHS-13 56.9 5 031 780. 373 545.1
OHS-14L 67.8 5 031 992.5 373 651.9
OHS-14R 68.2 5 031 979.3 373 669.3
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.
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-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geologicol evidence.

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

GEOCRES No. 31G5-249

0

z

=}

2

o

SCALE 1:2000 o | DATE | BY DESCRIPTION

DESIGN [RH [CHK MRA |coDE _|Loap [DATE _JUL. 2012
DRAWN MFA [CHK PXC [STTE [STRUCT Tows 1

FILENAME: H:\Drafting\18\1351\201\ted1201—BoreholePlans(OHS_VMS).dwg

PLOTDATE: 7/5/2012 459 PM



WIRSTHY OF TRASSPORTATION, (RTANO

METRIC CONT No

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES WP No
UNLESS OTHERWISE SHOWN HIGAWAY 417 SHEET
. |OVERHEAD AND VARIABLE MESSAGE SIGNS
O &3 ¢y [ O.R. 174 TO WALKLEY ROAD
S oo © :

|'(:i BOREHOLE LOCATIONS
%!
OHS—16L i
s ;‘ﬂ AYLNOY riccorMICK RANKIN
- — A member of ANNN mmm crous
e __Q:‘%:%\
==
— ¢ —
== D — q_h‘"_‘-—‘_\_
o TOHS-16R e
—F e
- ————T T

THURBER ENGINEERING LTD.

LEGEND

x 3 Borehole

¢ Borehole and Cone

N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)

PH Pressure, Hydraulic

b Water Level

Head Artesian Water

T Piezometer

907% Rock Quality Designation (RQD)

A/R Auger Refusal

NO ELEVATION NORTHING EASTING
OHS—15L 70.4 5 030 731.0 374 900.0
OHS-15R 68.7 5 030 715.0 374 896.3
OHS—16L 74.8 5 030 485.0 375 283.0
OHS--16R 73.3 5 030 4715 375 2716
OHS-17 67.3 5 030 015.1 375 483.3
VMS-04L 66.3 5 029 651.3 375 641.1
VMS-04R 65.5 5 029 650.2 375 623.2

-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
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"-\\ — Surface details and features are for conceptual
illustration.
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“KEYPLAN

LEGEND
"' Borehole
'¢' Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
¥ Water Level
Head Artesion Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
VMS—1L 76.0 5 029 4239 366 238.6
VMS—1R 75.7 5 029 406.9 366 245.3
"OFESSIQ
g, -NOTES-

1) The boundaries between soil strata have been
established only at Borehole locaotions. Between
Boreholes the boundaries are assumed from
geological evidence.

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