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1 GENERAL DATA

11 Background & History

Mississauga Road (Regional Road 1) is a north-south oriented two lane rural arterial roadway
within the project limits. Bush Street (Regional Road 11} is a two-lane east-west oriented rural
arterial road that passes through the Hamlet of Belfountain. A Schedule ‘C* Municipal Class
Environmental Assessment is required for the rehabilitation/reconstruction of both roadways. This

study will also identify existing problems and opportunities for improvement,
Some of the key pavement related issues to be addressed as part of this study are:

» Deteriorating pavements.

« Structural and drainage deficiencies along study corridor.

« Insufficient shoulders necessitating pavermnent widening.

+ Inadequate stopping sight lines necessitating modifications to the existing grade profile.

1.2 Terms of Reference

Terraprobe carried out the investigation and preliminary design for this project as a sub-consultant
to the Region of Peel.

This study includes the following main project components.

* Rehabilitation/reconstruction of the existing roadway platform.
¢ Improvements to the existing profile and road width to conform to current transportation
standards.

1.3 Project Limits

The west limit of Bush Street is Sta. -0+044 approximately 44 m west of the north leg of Winston
Churchill Boulevard and the east limit is Old Main Street, Sta. 2+070 i.e. a total distance of about
2,114 m.

The project length on Mississauga Road is approximately 6,130 m and extends from Sta. 36+900
(south limif) to Sta. 43+030 (north limit}.

The site location is depicted on the key plan in Figure 1 and site photographs of the roadway are
included in Figures 2A, 2B and 2C.

ﬁ Terraprobe Inc, Draft 1
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2 DESIGN CRITERIA

2.1 Traffic Volumes

The traffic data for this project was provided by the Region of Peel. This data is summarized in the

following table:

Parameter Mississauga Road Bush Street
AADT (2009) 3,266 2,640
Projected AADT (2011) 3,400 2,695
Projected AADT (2026) 4,575 3,130
Projected AADT (2031) 5,050 3,290
Annual Growth Rate 2% 1%
Percent Commercial 5% 2%

3 PAVEMENT PERFORMANCE (EXISTING CONDITION}

Visual pavement condition surveys of Mississauga Road and Bush Street were undertaken in

May 2010. The survey was conducted in accordance with the procedures outlined in MTO’s
Pavement Design and Rehabilitation Manual (SDO-90-01). The Pavement Condition Evaluation

Forms are included in Appendix B.

The table presented herein are summaries of the pavement distress features noted for the evaluated

pavement sections.

Overall

To
Condition

Section From

General Distresses

PCR =60
Mississauga RCR=6.0

Road 36+900

40+000
Good

e Few slight ravelling & coarse aggregate loss

e Frequent slight wheel track rutting

¢ Few slight distortion

» Few severe single and multiple centre line cracking

» Few moderate single and multiple pavement edge
cracking

+ Intermittent slight alligator pavement edge cracking

+ Few moderate half, full and multiple transverse
cracks

« Intermittent moderate alligator transverse cracking

» Intermittent moderate longitudinal meander and
midlane cracking

» Few moderate random/map cracking

PCR =65
Mississauga RCR=6.3

+
Road 40+000

43+030
Good

» Few slight surface deformations

» Few moderate centre line cracking

+ Intermittent moderate pavement edge cracking

» Few moderate transverse cracking

» Few moderate longitudinal meander and midlane
cracking

¢ Few moderate random/map cracking

ﬁ Terraprobe Inc,
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) Overall .
Section From To i General Distresses
Condition

_ « Few slight wheel track rutting
PCR =75 . .
RCR=75 | * Few moderate centre line cracking
Bush Street -0+044 | 2+070 ‘ = Few slight pavement edge cracking
+ Few moderate transverse cracking
Good - .
+ Few slight random/map cracking.

4 PHYSIOGRAPHY

The site is located in the physiographic region of Southern Ontario referred to as the Guelph
Drumlin Field'. Within this area the dominant soil materials are the stony tills of the drumlins and
deep gravel terraces of the old melt-water spillways.

The overburden materials in the project area are generally glaciofluvial outwash grave! and
gravelly sand, frequently overlain by several metres of sand or silt.

5 FIELD INVESTIGATIONS AND LABORATORY TESTING

51 Field Work

The field investigations for this project were carried out from June 04 to June 11, 2010 after
clearing all underground utilitics and obtaining road cut permits. The work was performed in
accordance with lane closure times specified by Peel Region.

The borehole locations were established by referring to physical landmarks such as driveways,
intersections, house addresses and station numbers as appropriate. The approximate locations are
shown in Figures 3 to 17.

A truck mounted drill rig was used to drill the boreholes by a specialist drilling contractor who was
observed on a full time basis by a member of Terraprobe’s technical staff. Pavement cores were
also extracted with a 100 mm diameter coring bit.

The supervisor logged the boreholes and processed the recovered soil and core samples for
transport to Terraprobe’s laboratory for further examination and testing. The Log of Boreholes are
presented in Appendix A of this report.

Falling Weight Deflectometer (FWD) pavement load/deflection testing was also carried out within
the project limits. The FWD tests were completed in both lanes at 100 m intervals with test
locations offset so that a measurement is collected every 50 m along the roadway. Additional tests
were also completed in areas of localized pavement distress.

! Chapman and Putnam, “The Physiography of South Ontario”, 3 Edition, 1984.

ﬁ ‘Terraprobe Inc Draft 3
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Details of the field investigation are presented below.

Coring and borehole drilling and sampling through the lanes of Mississauga Road in both
directions. The granular thickness of the existing shoulders was also investigated at
selected locations. Samples of the underlying granulars and subgrade soils were collected
during the field investigations. These samples were subjected to a detailed visual
inspection and selected samples were subjected to laboratory testing. Retrieved cores were
transferred to Terraprobe’s Laboratory for further visual examination, measurement and
photography.

Coring and borehole drilling and sampling through the lanes of Bush Street in both
directions. The granular thickness of the existing shoulders was also investigated at
selected locations. Samples of the underlying granulars and subgrade soils were collected
during the field investigations. These samples were subjected to a detailed visual
inspection and selected samples were subjected to laboratory testing. Retrieved cores were
transferred to Terraprobe’s Laboratory for further visual examination, measurement and
photography.

FWD testing along the north bound and south bound lanes of Mississauga Road and the
cast bound and west bound lanes of Bush Street.

Visual pavement condition survey of Mississauga Road and Bush Street.

The borehole and core counts are summarised below.

No. OF BOREHOLES
ROAD COMPONENT Main Lanes Shoulders
Mississauga Road 37 16
Bush Street 13 6
Total 50 22
ROAD COMPONENT No. OF CORES
Mississauga Road 3
Bush Street 2
Total 5

ﬁ Terraprobe Inc. Draft 4
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5.2 Laboratory Testing

The asphalt cores were examined visually, measured and photographed. Laboratory testing and

visual examinations were carried out on the retrieved granular and soil samples.
The following laboratory tests and/or examinations were done:

e Moisture content (L5-701) of selected in situ subsoil and aggregate materials encountered
during the field investigations.

» Particle Size Analysis (LS-702 & 602) of the different soils and aggregate materials.

e  Visual examination of asphalt cores to determine the types and thickness of the various

asphalt layers.

All tests were in accordance with the materials testing requirements and procedures outlined in the
Laboratory Testing Manual of the Ministry of Transportation, or ASTM/AASHTO, as applicable.
The laboratory testing was conducted at Terraprobe’s Brampton laboratory. Laboratory test results
are included in the borehole logs in Appendix A and the gradation curves, are presented in
Appendix D.

6 SOIL AND PAVEMENT DATA

The soil and pavement conditions encountered within the project limits are briefly described below.
Refer to Appendix A for borehole data, Appendix C for core data and photographs and Appendix D
for laboratory test results.

6.1 Subgrade Soils

The subgrade soils below the existing pavement structure generally consist of clayey silt and silty
clay fill, sandy silt and silty sand fill, native gravelly sand, sandy gravel, silty clay, silty sand and
sandy silt.

6.1.1 Mississauga Road

The pavement structure of Mississauga Road is summarized in the following table. Pavement core
data and photographs are appended in Appendix C.

: Main Lanes Shoulders
Location Average Thickness {(mm) Average Thickness (mm)

HMA Granular Total Granular

Sta. 36+900 — 37+325 160 525 685 690

Sta. 37+325 - 37+850 240 375 615 525

Sta. 37+850 — 38+850 200 335 535 390

Sta. 38+850 — 39+900 230 380 610 560

Sta. 39+900 — 404500 275 265 540 470

Sta. 40+500 — 43+030 145 335 480 425

ﬁ Terraprobe Inc Draft 5
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The granular base/subbase material of the pavement is in a compact to very dense state based on
SPT “N” values that ranged from 11 blows to more than 50 blows for 0.3 m penetration. The
moisture content of this granular material ranged from 3% to 11% by weight.

Gradation analyses were conducted on three samples of the granular base/subbase material and the
results are referenced to OPSS Granular A and Granular B Type I specifications. These results are
illustrated in Figure D1 in Appendix D.

Cohesionless fill material consisting of silty sand and sandy silt was encountered across the site.
This fill extends to depth ranging from 0.6 m to 2.0 m below ground surface. The grain size
distribution curves of samples of the silty sand to sandy silt fill are provided in Figure D2,
Appendix D.

The blow counts from Standard Penetration Tests in this fill ranged from 7 blows to more than
50 blows for 0.3 m penetration indicating a loose to very dense relative density. The moisture
content of samples of the fill ranged from 8% to 34% by weight.

Clayey silt to silty clay fill soils were encountered at some borehole locations extending to depths
ranging from 0.8 m to 1.2 m below ground surface. Standard Penetration tests in this fill material
gave “N” values that ranged from 14 blows to more than 50 blows for 0.3 m penetration. Based on
these values the fill is considered to have a stiff to hard consistency. The moisture content of
samples of this fill ranged from 21% to 24% by weight.

Native gravelly sand and sandy gravel deposits were encountered near the north limit of
Mississauga Road approximately between Sta. 41+570 and Sta. 43+030. These deposits extend to
depths ranging from 0.8 m to 2.0 m below ground surface. The grain size distribution curve of a

sample of the gravelly sand is shown in Figure D3, Appendix D.

Based on SPT “N” values of 16 blows to more than 50 blows for 0.3 m penetration the gravelly
sand and sandy gravel deposits are considered to have a compact to very dense relative density.
The moisture content of samples from these deposits ranged from 4% to 14% by weight.

A silty clay deposit was encountered in Borehole 13 extending to a depth of 2.0 in below ground
surface. A sample of this silty clay was subjected to a grain size analysis and the results are
presented in Figure D4, Appendix D.

Standard Penetration tests in the silty clay gave “N” values that ranged from 13 to 19 blows for
0.3 m penetration. Based on these results the silty clay is considered to have a stiff to very stiff
consistency. The moisture content of samples of this soil ranged from 14% to 18% by weight.

Silty sand and sandy silt deposits were encountered across the site extending to depths ranging
from 1.4 m to 2.0 m below ground surface. The results of grain size distribution tests conducted on
samples obtained from these deposits are illustrated in Figures D5 and D6.

ﬁ Terraprobe Inc Draft 6
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Standard Penetration tests in these deposits yielded “N” values ranging from 4 blows to' more than
50 blows per 0.3 m penetration indicating a loose to very dense relative density. The moisture
content of retrieved soil samples ranged from 3% to 23% by weight.

Particle size analysis conducted on representative subgrade soil samples, indicate the foilowing

frost susceptibility:

. LSFH — Silty Sand and Sandy Silt Fill, Gravelly Sand, Silty Sand and Sandy Silt
. MSFH — Sandy Silt Fill and Silty Clay

. HSFH — Sandy Silt

6.1.2 Bush Street

The pavement structure of Bush Street is summarized in the following table. Pavement core data
and photographs are appended in Appendix C.

Main Lanes Shoulders
Location Average Thickness (mm) Average Thickness (mm)
HMA Granular Total Granular
Sta. -0+044 — 0+450 155 365 520 700
Sta. 0+450 - 0+950 305 255 560 540
Sta. 0+950 — 2+070 170 325 495 535

Standard Penetration Tests conducted in the granular base/subbase of the pavement yielded “N”
values ranging from 12 blows to more than 50 blows for 0.3 m penetration. Based on these results
the granular fill has a compact to very dense relative density. The moisture content of samples of
the granular fill ranged from 4% to 18% by weight.

Gradation analyses were conducted on two samples of the granular base/subbase material and the
results are referenced to OPSS Granular A and Granular B Type | specifications. These results are
iHustrated in Figure D7 in Appendix D.

Sandy silt fill was encountered at this site extending to depths ranging from 0.8 m to 1.7 m below
ground surface. Grain size distribution curves of samples of this fill material are presented in
Figure D8, Appendix D.

The blow counts from Standard Penetration Tests in this fill ranged from 6 blows to more than
50 blows for 0.3 m penetration indicating a loose to very dense relative density. The moisture
content of samples of this fill ranged from 12% to 20% by weight.

A layer of silty clay fill was encountered in Borehole 40 extending to a depth of 2.0 m below
ground surface. The grain size distribution curve of a sample of the silty clay fill is shown in
Figure D9, Appendix D.

Standard Penetration tests in the silty clay fill gave “N” values that ranged from 12 blows to more
than 50 blows for 0.3 m penetration. Based on these results the fill is considered to have a stiff to
hard consistency. The moisture content of samples of this fill ranged from 10% to 34% by weight.

ﬁ Terraprobe Inc ' Draft 7
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Native gravelly sand and sandy gravel subgrade soils were encountered within the depths of
investigation. These soils extend to depths ranging from 1.5 m to 2.0 m below ground surface.
The grain size distribution plot of a tested sample of the sandy gravel is presented in Figure D10,
Appendix D.

Based on SPT “N” values that ranged from 13 blows to more than 50 blows for 0.3 m penetration
the gravelly sand and sandy gravel are considered to have a compact to very dense relative density.
The moisture content of retrieved soil samples ranged from 4% to 10% by weight.

Silty sand soils were encountered within the project limits extending to depths ranging from 1.7 m
to 2.0 m below ground surface. Refer to Figure D11, Appendix D where the grain size distribution
curve of a sample of the silty sand is depicted.

The silty sand deposits are considered to have a compact to very dense relative densities based on
SPT “N” values that ranged from 26 blows to more than 50 blows for 0.3 m penetration. The
moisture content of these soils ranged from 4% to 17% by weight.

Particle size analysis conducted on representative subgrade soil samples, indicate the following
frost susceptibility:

s LSFH — Sandy Silt Fill, Sandy Gravel and Silty Sand
. MSFH — Sandy Silt Fill and Silty Clay Fill
6.2 Groundwater Conditions

Water level observations were made in each borehole during and after completion of drilling. Free
water was encountered in Boreholes 6, 7A and 15 at depths ranging from 0.6 m to 0.9 m below

ground surface. The remaining boreholes were dry and open to full depth.

6.3 Bedrock

Bedrock was not encountered within the depths of investigation.

7 BORROW MATERIALS

Only approved earth fill must be used on this project. Granular material obtained from removals
below existing shoulders can be utilised as fill material for this project provided it is free of topsoil
and other deleterious material.

The frost susceptibility of the native soils at this site ranges widely from low frost susceptibility to
high frost susceptibility and it is imperative that careful control and monitoring be implemented to
ensure that only acceptable approved fill is used.

ﬁ Terraprobe Inc, Draft 8
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Soils of low to medium frost susceptibility can be used as fiil up to the proposed design subgrade
elevation. Soils with high frost susceptibility are not recommended for re-use within a zone
extending to a minimum depth of 1 m below the proposed pavement subgrade. These soils should
be segregated and used elsewhere.

8 AGGREGATE/GRANULAR MATERIALS

The aggregates and granular materials should satisfy the requirements given in Special Provision
110F13.

It is recognized that there is a potential for reusing the existing granular material at this site and the
materials suitability for re-use should therefore be further assessed. This can be accomplished by
collecting and testing additional representative samples of the granular material from below the
roadway and its gravel shoulder during detail design.

9 ALIGNMENT AND GRADELINE

No major areas of geotechnical concern were encountered in the boreholes extended within the

project limits.

10 PAVEMENT DESIGNS

The pavement structures were designed based on traffic information and design criteria provided
by the Region of Peel and the data obtained from the field investigations and FWD testing.
Preliminary pavement designs were undertaken for new construction and rehabilitation of the

existing roadways.
The following references and guidelines were used for the pavement designs.

* MTO’s “Adaptation and Verification of AASHTO Pavement Design Guide for Ontario
Conditions”, MI1-183, March 2001.

*  AASHTO Guide for the Design of Pavement Structures, 1993.

*  “Procedures for Estimating Traffic Loads for Pavement Designs”, Hajek J., 1995,

ﬁ Terraprobe Inc Draft 9
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10.1 Design Parameters

The pavement was designed using AASHTOWare DARWin 3.1, a proprietary pavement design
software. The AASHTO pavement design parameters used for the pavement design are presented
in the following table.

DESIGN PARAMETER MISSISSAUGA ROAD & BUSH ST.
Initial/Terminal Serviceability Index B, =42 P =22
Loss in Serviceability index 2.0
Desired Reliability (%) and Standard Deviation R =285 SD=0.44
Estimated Elastic Modulus of Subgrade Soil (MPa) 20 —-30

1,154,250 (Mississauga Rd.)
334,565 (Bush St.)

. . New HMA =042

Layer Coefficients of Hot Mix Asphalt (HMA) Existing HMA=0.28

Layer Coefficient RAP/Granular Blend 0.10

Granular A=0.14

Granular B = (.09

Pulverized HMA/Granular Mix = 0.1
Existing Granular = 0.07

m = 1 {new granular base & subbase)
m = 0.9 (existing granular material)

Estimated Cumulative ESALS (20 yr Design Period)

Layer Coefficient of Granular Materials

Drainage Coefficient

10.2 Mississauga Road

The granular thickness of the pavement base and subbase is highly variable along this section of
the alignment and reliable performance can only be guaranteed if a sufficiently thick and uniform

base and subbase is provided.

The field investigations indicate “bathtub” construction i.e. the shoulder granulars are generally
thinner than the granular base/subbase below the roadway. Inadequate and substandard ditches
also exist within the project limits. Hence, reliable lateral drainage cannot be guaranteed.

It is also noted that the grade profile will be adjusted (raising and lowering) over relatively short

distances in order to improve sight lines.

Given these constraints we recommend that the roadway be rehabilitated by full depth
reconstruction. For the design traffic loads the flexible pavement structure required for new

construction is:

HL-1 or Superpave 12.5 FC1 Surface Course 50 mm

HL-8 or Superpave 19 Binder Course 100 mm
Granular A Base 150 mm
Granular B Type I Subbase 400 mm
Total Depth 700 mm
Structural Number 120 mm
Granular Base Equivalency 717 mm

% Terraprobe Inc. Craft 10
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For partially paved shoulders the top two lifts of asphalt should be extended over the shoulder.

10.3 Bush Street

The structural capacity of the existing pavement structure of Bush Street was evaluated using
AASHTO’s pavement overlay design procedure. Designs were undertaken over a service life
extension of 20 years. The structural number of the existing pavement is about 75 mm and the
required minimum structural number is 97 mm. Based on the foregoing the existing pavement
requires strengthening in order to carry the design traffic loads over a 20 year service life
extension.

The granular thickness of the pavement base and subbase is variable along this section of the
alignment and reliable performance can only be guaranteed if a sufficiently thick and uniform base
and subbase is provided. It is also noted that the grade profile of Bush Street will be adjusted

(raising and lowering) over relatively short distances in order to improve sight lines.

Due to the foregoing, the presence of frequent cracks in the pavement and considering its age, a
rehabilitation strategy involving a straight overlay will not be suitable. Moreover, a high level of
reliability is warranted.

A rehabilitation strategy that involves full depth reclamation of the bituminous pavement and a
portion of the underlying granular can be considered. However, the existing asphalt is thicker than
125 mm and partial depth miiling will be required to reduce the asphalt thickness to 125 mm to
allow for optimum pulverization of the asphalt and underlying granular material.

The following rehabilitation strategy can be considered:

+ ~ Pulverise 125 mm of the existing asphalt and 125 mm of the underlying granular material in-
place for a total depth of 250mm.

+ Compact pulverized RAP/granular blend.

+ Pave roadway with 140 mm of HMA consisting of 40 mm of HL1 or Superpave FC1 surface
course and 100 mm of HL§ or Superpave 19 binder course.

Since this rehabilitation strategy will result in a grade raise, the proposed design profile will have to
be adjusted to accommodate this grade raise.

ﬁ Terraprobe Inc Draft 11
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If a grade raise cannot be accommodated, then full depth reconstruction should be considered. For
the design trafhic loads the flexible pavement structure required for new construction is;

HL-1 or Superpave 12.5 FC1 Surface Course 40 mm

HL-8 or Superpave 19 Binder Course 100 mm
Granular A Base 150 mm
Granular B Type 1 Subbase 400 mm
Total Depth 690 mm
Structural Number i16 mm
Granular Base Equivalency 695 mm

For partially paved shoulders the top two lifts of asphalt should be extended over the shoulder, In
order to ensure reliable lateral drainage the granular thickness in the widening areas may have to be
increased at some locations to match existing granular. Further investigations of the existing

shoulders will be required at the detail design to explore this issue further,

11 RECOMMENDATIONS AND CONSTRUCTION FEATURES

111 Pavement Structure (Material Types)
The following mix types are considered suitable for this project.

e HLI or Superpave 12.5 FC1 Surface Course
* HLS8 or Superpave 19 Binder Course

Granular A should be used for the shoulders and as base maferia] for all new roadways.
Granular B Type i is recommended as subbase material.

11.2 Padding

HL 3HS hot mix asphalt {or alternatively Superpave 9.5 for Superpave mixtures) is recommended
as padding. Padding should be placed in lifts not exceeding 50 mm.

11.3 Asphalt Cement Grade

The recommended performance grade asphalt cement for surface course as well as binder course
layers 1s PG 64-28. PG 58-28 should be used for all other mixes.

11.4 Tack Coat

SS1 Tack Coat must be applied to all existing or milled surfaces and between all new lifts of hot
mix asphalt.

ﬁ Terraprobe Inc. Draft 12
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11.5 Pavement Tapers

At the limits of construction, appropriate tapering of pavement thickness to match the existing
pavement structure should be implemented in accordance with OPSS or applicable Region of Peel

practice.

12 CUT MATERIALS AND DESIGN

No slope stability problems are anticipated in shallow cut sections less than 4 mn deep provided that
these slopes are not constructed steeper than 2H:1V,

Adequate ditching must be provided and the slopes should be vegetated as soon as possible by
seeding/mulching to control erosion.

13 EMBANKMENT MATERIALS AND DESIGN

The placement of borrow material must be carefully monitored and properly compacted to ensure
adequate support for the pavement. Mixing of materials from different sources is not
recommended due to the risks associated with differential settlement, drainage problems and frost
heave.

No slope stability problems are anticipated for earth fills constructed at minimum 2H:1V side
slopes. However, seeding/mulching should be undertaken as soon as possible to control erosion.

Where existing embankments are to be widened the new fill material should be benched into the
existing slope as per current OPSD standards.

The moisture content of the fill material at the time of construction shall be within 2% of the
optimum moisture content. Reconditioning of the material to achieve optimum moisture content
may be required prior to placement.

14 DRAINAGE

141  Culvert Bedding, Cover and Backfill

Bedding for CSP and/or minor concrete pipe culverts should be in accordance with the QPSD 802
series. Granular A material is recommending for bedding and cover to these minor culverts. Clean
native material can also be used as cover for minor culverts provided it is placed below the design
frost depth.

Granular frost tapers will be required when the frost line is below the top of culvert. Culvert
installations should be undertaken in accordance with Region of Peel Standard Drawing 5-2-4.

%’“% Terraprobe Inc Draft 13
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14.2 Ditches

Ditches are required to collect and remove excess surface water and the grading should be in
accordance with OPSD 200.010. In cut sections the ditch will be located adjacent to the roadway
and the ditch invert must be at least 0.5 m below the top of the subgrade. For fill sections the ditch
invert should extend at least 0.25 m below the base of the fill and should be separated at least 1.5 m
horizontally from the toe of the fill.

To promote drainage of the pavement structure, the base granulars must extend across the full
width of the roadway and must daylight in the ditches.

In all areas where a curb and gutter is proposed (urban sections), full-length subdrains placed
beneath the curb in accordance with OPSD 216.020 is recommended for pavement drainage. In
localized wet areas a subdrain system may be required.

Subdrains should consist of filter wrapped perforated plastic pipe subdrain placed in a trench
excavated 300 mm by 300 mm into the subgrade. The trench should be backfilled with 19 mm
clear stone. The subdrain pipe should be connected to a positive outlet. A typical subdrain detail is
illustrated in Appendix E.

15 OTHER DESIGN FEATURES

15.1 Compaction

All granular base and subbase materials should be placed in 50 mm lifts and compacted to 100%
of Standard Proctor Maximum Dry Density (SPMDD) at +2% of Optimum Moisture Content
(OMC}. Asphalt concrete should be placed in maximum 50 mm lifts and compacted in accordance
with the appropriate OPSS or Region of Peel specifications.

15.2 Excavations

Excavations will be made through fill material (pavement granular, silty sand, sandy silt, clayey silt
and silty clay), and native deposits comprising of silty clay, gravelly sand, sandy gravel, silty sand
and sandy silt. Excavations must be carried out in accordance with the Occupational Health and
Safety Act (OHSA). For the purposes of the OHSA, the soils at this site may be classified as:

. Fill material — Type 3 soils above the water table and Type 4 soils below the water table
. Silty clay — Type 2 soil above the water table and Type 3 soil below the water table
. Gravelly sand, sandy gravel, silty sand and sandy silt - Type 3 soils above the water table

and Type 4 soils below the water table

Where workers must enter excavations extending deeper than 1.2 m, the trench walls must be
suitably sloped and/or braced in accordance with the Occupational Health and Safety Act and
Regulations for Construction Projects.

% Terraprobe Inc Draft 14
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15.3 Frost Penetration

For design purposes assume a frost penetration depth of 1.2 m.

15.4 Soil Disposition

Eight soil samples were submitted to AGAT Laboratories for chemical characterization with
respect to general inorganic parameters including metals, pH, sodium adsorption ratio (SAR) and
electrical conductivity (EC). These are nominal parameters analysed when there are no indications
of environmental impacts. -

The analytical results were compared to Table 1 (Agricultural or Other Types of Property Use) of
the MOE Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the
Environmental Protection Act. It is anticipated that these results will be used to determine disposal
options for excess soils generated during construction.

Comparison of the test results indicates that the metal concentrations were generally below the
remediation concentrations stipulated in Table 1 with the exception of the tested soil sample in
Borehole 49 where the copper concentration exceeds the “Agricultural or Other Property Use”
guideline limit. The copper concentration however meets “All Other Types of Property Uses™ in
Table 1.

The SAR and chloride concentrations and electrical conductivity values also exceed the guideline
limits in the tested soil samples which likely reflect the impact of road salting operations. The
SAR and chloride concentrations and electrical conductivity values are compared with the
remediation concentrations of MOE Table 1.

Sample Number and Location MOE
Parameter BH 2 BH 9 BH 15 BH 26 Guideline
0.8-14m |[03-06m |0.6-08m |03-0.6m | Standards
Electrical Conductivity 4.86 1.23 1.56 1.22 0.47
SAR 75.7 21.5 19.7 159 1.0
Chloride 3710 703 9i7 726 58
Sample Number and Location MOE
Parameter BH 38 BH 40 BH 46 BH 49 Guideline
0.8-14m|03-06m |03-0.6m |0.8—1.4m | Standards
Electrical Conductivity 6.97 7.35 5.37 3.05 0.47
SAR 515 103 66.2 384 1.0
Chloride 5460 5680 4150 2110 58

Debris or stained/odorous soils, which are encountered during excavation, should be segregated
and re-evaluated for disposal or re-use as fill and may require additional analysis.

ﬁ Terraprobe Inc. Draft 15
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16 LIMITATIONS AND RISK

16,1 Procedures

This investigation has been carried out using investigation techniques and engineering analysis
methods consistent with those ordinarily exercised by Terraprobe and other engineering
practitioners, working under similar conditions and subject to the time, financial and physical
constraints applicable to this project. The discussions and recommendations that have been

presented are based on the factual data obtained.

It must be recognized that there are special risks whenever engineering or related disciplines are
applied to identify subsurface conditions. Even a comprehensive sampling and testing programme
implemented in accordance with the most stringent level of care may fail to detect certain
conditions. Terraprobe has assumed for the purposes of providing preliminary design parameters
and advice, that the conditions that exist between sampling points are similar to those found at the
sample locations. The conditions that Terraprobe has interpreted to exist between sampling points
can differ from those that actually exist.

[t may not be possible to drill a sufficient number of boreholes or sample and report them in a way
that would provide all the subsurface information that could affect construction costs, techniques,
equipment and scheduling. Further investigations will be required in order to undertake a detail
design,

16.2 Changes in Site and Scope

It must also be recognized that the passage of time, natural occurrences,. and direct or indirect
human intervention at or near the site have the potential to alter subsurface conditions.
Groundwater levels are particularly susceptible to seasonal fluctuations.

The discussion and recommendations are based on the factual data obtained from preliminary
investigations made by Terraprobe and are intended for use by the owner and its retained designers
in the preliminary design phase of the project and further investigations will be required for detail
design. If there are changes to the project scope and development features the interpretations made
of the subsurface information, the geotechnical design parameters and comments relating to
constructability issues and quality control may not be relevant or complete for the revised project.
Terraprobe should be retained to review the implications of such changes with respect to the
contents of this report

This report was prepared for the express use of the Region of Peel, Dillon Consulting Limited and
their retained design consultants and is not for use by others. This report is copyright of
Terraprobe Inc. and no part of this report may be reproduced by any means, in any form, without
the prior written permission of Terraprobe Inc. Dillon Consulting Limited, The Regional

Municipality of Peel and their retained design consuitants are authorized users.

Terraprobe Inc Draft 16
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ﬁ Terraprobe

ABBREVIATIONS, TERMINOLOGY,

GENERAL INFORMATION

BOREHOLE LOGS

SAMPLING METHOD PENETRATION RESISTANCE

S8 split spoen Standard Penetration Test (SPT) resistance (N’ values) is defined as the

ST Shelby tube number of blows by a hammer weighing 63.6 kg (140 Ib.) falling freely for a

AS auger sample distance of 0.76 m (30 in.) required to advance a standard 50 mm (2 in.) diameter

WS wash sample split spoon sampler for a distance of 0.3 m (12 in.).

RC rock core

WH weight of hammer

bynamic Cone Test (DCT) resistance is defined as the number of blows by a

hammer weighing 63.6 kg. (140 Ib.} falling freely for a distance of 0.76 m (30in.)

PH pressure, hydraulic | required to advance a conical steel point of 50 mm (2 in.} diameter and with 60°
sides on ‘A’ size drill rods for a distance of 0.3 m (12 in.).

SOIL DESCRIPTION - COHESIONLESS SOILS

Relative Density ‘N’ value
very loose <4
loose ’ 4-10
compact 10 - 30
dense 30-50
very dense > 50

SOIL DESCRIPTION - COHESIVE SOILS

Consistency Undrained Shear ‘N’ value

very soft <12 <32

i soft 12-25 2-4
¢ firm 25-50 4-8
! stiff 50-100 8-15
i very stiff 100 - 200 15-30
i hard > 200 > 30

Strength, kPa

SOIL COMPOSITION

% by weight

‘trace’ (e.qg. trace silt) <10

‘some’ (e.g. some gravel) 10-20
adjective (e.g. sandy) 20-35
‘and’ (e.g. sand and gravel) 35-50

TESTS, SYMBOLS

MY mechanical sieve and hydrometer analysis
. water content

w, liquid limit

A plastic limit

Ep plasticity index

k coefficient of permeability

Y soil unit weight, bulk

) angle of inteérnal friction

c cohesion shear strength

C. compression index

determine all factors required for different purposes.

inspection and testing.

GENERAL INFORMATION, LIMITATIONS

The conclusions and recommendations provided in this report are based on the factual information obtained from
the boreholes and/or test pits. Subsurface conditions between the test holes may vary.

The engineering interpretation and report recommendations are given only for the specific project detailed within,

and only for the original client. Any third party decision, reliance, or use of this report is the sole and exclusive
responsibility of such third party. The number and siting of boreholes and/or test pits may not be sufficient to

ft is recommended Terraprobe be retained to review the project final design and to provide construction

Information and Abbrev page.April 24,08 .wpd




Terraprobe LOG OF BOREHOLE 1

Bush Street and Mississauga Road, from

PROJECT: Winston Churchill Boulevard to Olde Base Line Road DATE: June 10, 2010
LOCATION: _Caledon, Ontario - EQUIPMENT:  Solid Stem Augers
CLIENT: Diflon Consulting Limited ELEVATICN DATUM: n/a FILE: 1-10-5056
PENETRATION
SOIL PROFILE SAMPLES Q RESISTANCE PLOT% puasTic NATURAL | O o STANDPIPE
- R g 20 40 60 80 100 umr  MOSTURE o g § INSTALLATION
= E % Z ' I . ! ! wp w Wy r < OR
ELEV Elh| & |32 | 2 [SHEARSTRENGTHKPa ; S5 | rewarks
DEPTH DESCRIPTION z =l £ |3 £ | O UNCONFINED  + FIELD VANE
£z z @ |® POCKETPEN.  x LaBvanE | WATERCONTENT (%} 1 (pom)
Ground Surface o 20 40 B0 8 100 0 2 2
20 150mm ASPHALT
2 560mm FILL - Sand and Gravel,
trace silt, 4 55 56 -
very dense, brown, darnp \\ °
07 T 50/ ™~
LY 2 85 (o]
SILTY SAND L gem
some gravel,
very dense, brown, damp
50/
3 1 5% | 45em b
1.5 End of Borehole
NOTES:
Borehole was dry (not stabilized) and hole open to full depth on completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 2

Bush Street and Mississauga Road, from

PRQJECT: _ Winston Churchiil Boulevard to Olde Base Line Road DATE: June 07, 2010
LOCATION: _Caledon, Ontarig EQUIPMENT: _ Solid Stem Augers
CLIENT: Dillen Consulting Limited ELEVATION DATUM: n/a FILE: _1-10-5056
PENETRATION
SOIL PROFILE SAMPLES 2 |RESISTANGE PLOT _ NATURAL O STANDPIPE
< PL‘ASTICMOISTURE LIQUID o
- " % 20 40 60 BO 100 L CcONTENT SMIT| < © | INSTALLATION
9 o w z ) 1 t I w w w g % OR
ELEV B iE| #13 | & |SHEARSTRENGTHKPa P Sl S3 | revanks
DEPTH DESERIPTION E 2 -3 '<>E < UNCONFINED + FIELD VANE
E 1= z i |® POCKETPEN.  x LABVANE | WATERCONTENT(%) | (pmy
Ground Surface o 20 40 B0 80 100 1w 20 30
9 180mm ASPHALT
0.2 450mm FILL - Sand and Gravel, GR.SA SIRCL )
trace silt, 1| ss 56 36156. 8
| _Lverydense, brown, damp »
%8 FILL - Silty Clay,
trace sand, trace gravet, Z
hard, brown, damp to moist 2| ss 3z e L
1.2] SILTY SAND - some gravel, i \\
very dense, brown, damp LHfy 3} 8s 12,[3':,. T °©
15 End of Borehole
NOTES:
Barehale was dry (not stabilized) and hole open to full depth on completion.
Sheet 1 of 1




Terraprobe

Bush Street and Mississauga Road, from

LOG OF BOREHOLE 3

PROJECT: _ Winston Churchill Boulevard to Olde Base Line Road ~~ DATE: June 10, 2010
LOCATION: Caledon, Ontario EQUIPMENT: _Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATURM: n/a FILE: 1-10-5056
FPENETRATION
SOIL PROFILE SAMPLES ; RESISTANGE PLOT == pLasTic MATURAL o O STANDFIPE
MOISTURE z 2
— @ 8 20 40 50 30 100 LIMIT CONTENT LT < O INSTALLATION
9 = uj' F4 : L . ! : wp w W %?: & . OR
ELEV a w w = C |SHEAR STRENGTH kPa o o> REMARKS
DEPTH DESCRIFTION 2] 2% g O UNCONFINED  + FIELD VANE
El= z E | ® POCKETPEN X LABVANE | WATERCONTENT{%) | (npm)
Ground Surface n 26 40 BC 80 100 0 20 30
29 150mm ASPHALT
2 560mm FILL - Sand,
, 1] 85 | ¥ o
some gravel, trace silt, 28em 1
very dense, brown, damp /
07 //
SILTY SAND
gravelly, trace clay, 2| 88 23 o
compact, brown, dry
3| 88 18 o
2.0 End of Borehole
NOTES:

Borehole was dry (not stabilized) and hole open to full depth on completion.

Sheet 1 0of t




Terraprobe LOG OF BOREHOLE 4

Bush Street and Mississauga Road, from

PROJECT: Winston Churchill Boulevard to Olde Base Line Road DATE: June 07, 2010
LOCATION: _Caledon, Oniario EQUIPMENT:  Solid Stem Augers
CLIENT: Ditlon Consulting Limited ELEVATION DATUM: n/a FILE: _1-10-5056
PENETRATION
S0IL PROFILE SAMFLES E RESISTANCE PLOT % pLasTic MATURAL o] 2 « STANDPIPE
- w 3 50 40 60 80 400 umr - MASTURE Tharl 2 3 | nsTaLLATION
S |x w = 1 i } ) ] w " we ga P
ELEV & |m| ;2 | © [SHEARSTRENGTHkPa P - o= REMARKS
T = = =
BEPTH DESCRIPTION |2 £+ 8 ¥ | O UNCONFINED ~ + FIELD VANE
E z z @ |® POCKETPEN. X LABVANE | WATERCONTENT (%) | (ppm)
Ground Surface T 20 40 80 8O 100 0 20 30
00 240mm ASPHALT
0.2| 480mm FILL - Sand and Gravet, o
trace silt, 11 88 a4
dense, brown, damp /
0.7
SANDY SILT
trace clay, trace gravel, 2|88 | M o
compact, brown, wet
3|ss | a0 o
20 End of Borehole
NOTES:
Borehole was dry {not stabilized) and hole ocpen to full depth on completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 5

Bush Street and Mississauga Road, from

PROJECT:  Winston Churchilt Boulevard to Olde Base Line Road DATE: June 10, 2010
LOCATION: _Caledon, Oniario EQUIPMENT: _ Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: n/a FILE: 1-10-5056
FENETRATION
SOIL PROFILE SAMPLES g RESISTANCE PLOTC‘:_;>_‘ pLagTic MATURAL )\ LE) % STANDPIPE
. o g 20 40 &0 80 400 LM MOSTURE Tom] £ @ | wsTaLLaTON
9 > m g 1 b ) ol t w w w g % OR
ELEV E |m| #1232 | € |SHEARSTRENGTH kPa P o L{ 6= REMARKS
DEFTH DESCRIPTION S 13| £ |5 | 5 |0 UNCONFINED  + FIELDVANE
ez = i |® POCKETPEN., X LABVANE | WATER CONTENT(%) { (pomy
Ground Surface e 20 40 80 80 100 0 20 30
09 240mm ASPHALT
0.2| 180mm FILL - Sand and Gravel,
- [Mrace sit, very dense, brown, damp _ = / o
04
“IYFILL - Sandy Silt, some clay, /
06 race gravel, dense, dark brown, wet
SANDY SiLT | 4 < GRSA.81.0L
trace clay, occasional cobbles, Q.35 67. @
loose 1o very dense, ]
brown, moist to wet a5 | .50 e
2.5em Q
1.5 End of Borehcle
NOTES:
Borehole was dry (not stabilized) and hole open to full depth an completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 6

Bush Street and Mississauga Road, from

PROJECT: _ Winston Churchilf Boulevard to Olde Base Line Road DATE: June 07, 2010
LOCATION: Caledon, Oniario EQUIPMENT: _ Solid Stem Augers
CLIENT: Ditlon Consulting Limited ELEVATION DATUM: n/a FILE: _1-10-5056
FENE | RATION
SOIL PROFILE SAMPLES ; RESISTANCE PLOT == pLagTic MATURAL o | 2 | STANDPIPE
'] MOISTURE jrfes |
= w @ 20 40 &0 B0 100 LMIT  content UMT{ < O | INSTALLATION
C | x w =z L L 1 L ‘ w w w P % OR
g w2 O |SHEAR STRENGTH kPa P L >
ELEV, 2 o2 = ot o REMARKS
DEPTH DESCRIPTION 213 213 | = |ounconrmer  + FELD vanE
£ 1= z i |® POCKETPEN. X Lagvang | WATER CONTENT (%) | rynm)
Ground Surface i 20 40 &0 80 100 10 20 20
®0 230mm ASPHALT
02| 470mm FILL - Sand and Gravel, R
trace silt, 11 ss | 28
compact, brown, damp
o7 AV
SILTY SAND g
some gravel, trace clay, Ifiyz2| ss 8 . o
loose to very dense, brown, wet SRSE M
50/
3| 58 | gom T o
1.6 End of Borehole
NOTES:
Water level at 0.8m (not stabilized) and hole open to 1.2m on completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 7A

Bush Street and Mississauga Road, from

Water level at 0.6m (not stabilized) and hole open to 0.9m on completion.

PROJECT: Winston Churchill Boulevard to Olde Base Line Road DATE: June 10, 2010
LOCATION: Caledon, Ontario EQUIPMENT: _ Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: n/a FILE: _1-10-5056
PENETRATICN
SCIL PROFILE SAMPLES § RESISTANCE PLOT == pLagTic NATURAL o n] © o STANDPIPE
e w | 8 s o 6o g0 o |uMT MOSTURE Trwmir| £ @ | iNSTALLATION
9 b % =z Y . ; 1 . wp w W g & OR
ELEV & (n| ¥ |3 | 2 [SHEARSTRENGTHkPa ) S5 | emsres
BEPTH DESCRIPTION 'E_(: | E |3 '<>_: © UNCONFINED  + FIELD VANE
A z i |@ POCKETPEN.  x LABVANE | WATER CONTENT (%) | rppmy)
Ground Surface i 20 40 &0 80 100 10 20 30
29 150mm ASPHALT
%2 540mm FILL - Sand and Gravel,
trace Si“. ] 55 56 o
very dense, grey, damp / hvd
SILTY SAND i
some gravel, frace clay, I{{1 21 ss1 25 REASICE
compact, brown, moist to wet SEal 1749201
3| ss | 12
2.0 End of Borehole
NOTES:

Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 7B

Bush Street and Mississauga Road, from

PROJECT:  Winston Churchill Boulevard io Qlde Base Line Road DATE: June 10, 2010
LOCATION: Caledon, Ontario EQUIPMENT: _ Solid Stem Augers
CLIENT: Dilion Censulting Limited ELEVATION DATUM: nfa FiLE: 1-10-5056
PENETRATION
SCIL PROFILE SAMPLES E RESISTANCE PLOT% pLagmic NATURAL o0 O STANDPIPE
MCISTURE z =2
= “ 2 0 40 B0 80 100 umr S Sirenr UMIT| £ © | INSTALLATION
9 o wh = 1 1 1 L 1 w ” w (ﬁ?. & OR
ELEV & ta| #13 | @ |SHEARSTRENGTHkPa P Fl 85 | nemerss
DEPTH DESCRIPTION g z2| ¢ f>( E O UNCONFINED + FIELD VANE
£l z i j® POCKETPEN. % LABVANE | WATER CONTENT{%) | (pom)
Ground Surface w 20 40 60 BD 100 ¢ 20 30
09 230mm ASPHALT
0.2, 340mm FILL - Sand and Gravel, 1| sg 13221 o
trace silt, very dense, grey, damp
08} FILL - Clayey Silt, some sand, trace
i 507
gravel, hard, grey, moist : 2 [ ss |2 o
0.9 SILTY SAND
some gravel,
prown, damp
3 |ss | 29 o
1.4 End of Borehole
NOTES:
Borehole was dry {not stabilized) and hole open to full depth on completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 8

Bush Street and Mississauga Road, from

PROJECT: _ Winston Churchill Boulevard to Olde Base Line Road DATE: June 07, 2010
LOCATION: _Caledon, Ontario EQUIPMENT: _ Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: n/a FILE: _1-10-5056
PENETRATICN
SOIL PROFILE SAMPLES u&lJ RESISTANCE PLOT pLasTic NATURAL o0 Qo STANDPIPE
- @ 20 40 6o s 00 |UMTgovinr M| Z 3| mNsTaLLATON
9 14 ﬂ - i 1 t 1 1 wp w W g % oR
ELEV i (Wi w |3 | © |SHEARSTRENGTHkKPz2 : &> REMARKS
DEPTH DESCRIPTION 5|31 £ |5 | § |ounconwrmen  + FiELDVANE
=2 z 4 | ® POCKETPEN.  x LaBvanNe | WATERCONTENT (%) | (hom)
Ground Surface w 20 40 80 80 100 10 20 30
08 {70mm ASPHALT
— — 024 110mm FILL - Sand and Gravel, trace |
silt, compact, brown, damp
gy me e m = I d 1|88 | 29 ~L o
FILL - Sandy Silt, some clay, i
compact, brown, wet S ER 50/ \\-_
038 : : A MEREE-E Nyt °
SILTY SAND
some gravel, occasional cobbles,
very dense, brown, damp
O o
T4 End of Borehole
NOTES:
Borehole was dry (not stabilized) and hole open to full depth on completion.
Sheet 1 of 1




Terraprobe 1.OG OF BOREHOLE 9

Bush Street and Mississauga Road, from

PROJECT: _ Winston Churchill Boulevard to Olde Base Line Road DATE: June 10, 2010
LOCATION: Caledon, Ontario EQUIPMENT: _Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUN: n/a FILE: _1-10-5056
PENETRATION
SOiL PROFILE SAMPLES | 4 |ReSiSTANCEPLOT 2= pasmic NATURAL o1 O | sTANDPIRE
- " 3 20 4 0 80 130 Ut MOISTURE =y % § INSTALLATION
9 E % 4 L | 1 1 1 wp w wi o oR
ELEY £ |@| &2 | & |SHEARSTRENGTHKPa ) 53 | sewmarks
DESCRIPTION = |ls| - | = =
DEPTH < |5 | > £ [ O UNCONFINED + FIELD VANE .
=2 = & |® POCKETPEN.  x LABWANE | WATER CONTENT(%) | (ppm)
Ground Surface o] 20 40 80 80 100 20 30
80 250mm ASPHALT
0.3| 140mm FILL - Sand and Gravel, :
race silt, very dense, brown, damp / LI E 1 | ss 50 - o
0.4 - \_\
SILTY SAND BRER meam s - I B
trace to some gravel, KN
occasional cobbles,
very dense, brown, damp
388 | d
1.4 End of Barehaole
NOTES:
Borehale was dry (not stabilized) and hole open to full depth on completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 10

Bush Street and Mississauga Road, from

PROJECT:  Winston Churchill Boulevard to Olde Base Line Road DATE: June 07, 2010
LOCATION: Caledon, Ontario EQUIPMENT: _ Solid Sfem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: nfa FILE: 1-10-5056
PENETRATION
SOIL PROFILE SAMPLES S |RESISTANCE PLOT = NATURAL Cx STANDPIPE
I PLASTIC p i e taun | £ 5
- " 8 20 40 B0 80 100 LIMIT CONTENT LIMIT g g INSTALLATION
9 E:.r % Z ! : . : * Wp w Wy i < OR
ELEV i |E| ¥ |3 | & [SsHEARSTRENGTHkPa : &3 | aemarks
DESCRIPTION = |5 %= [
DEPTH < 5 “ > g O UNCCNFINED + FIELD VANE
E z z i |® POCKETPEN. X LaBVANE | WATERCONTENT(%) | (pom)
Ground Surface i 20 40 80 80 100 10 20 30
90 150mm ASPHALT
92 450mm FILL - Sand and Gravel,
trace silt, compact, brown, damp 1| ss 13
0.6 FILL - Silty Sand, trace clay, frace o
gravel, compact, dark brown, wet GR.SA.$I.CL o
53.3p. 8
2|85 15
1.1
SANDY SILT
some gravel, trace clay,
compact to dense, 5 GR SARICL
ss | a7
brown, damp to moist 20.31.41.18 9
2.9 End of Borehole
NOTES:
Borehotle was dry (not stabilized) and hole open to full depth on completion,
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 11

Bush Street and Mississauga Road, from :
PROJECT: _ Winston Churchill Boulevard to Olde Base Line Road DATE: June 10, 2010

LOCATION: Caledon, Ontario EQUIPMENT: _ Solid Stem Augers
CLIENT: Dilton Consulting Limited ELEVATION DATUM: n/a FILE: 1-10-5056
PENETRATION
SOIL PROFILE SAMPLES 4 |RESISTANCE PLOT = NATURAL O STANDFIPE
< PLASWCMO]STURE LiauiD ]
- o g 20 40 80 80 100 LMIT  onTenr  UMIT| £ & | INSTALLATION
9 % u = ! . ! . L Wp w W (53 % OR
ELEV Z 1o g |3 | & [SHEARSTRENGTH kPa o " S F | remarks
DERTH DESCRIPTICN g 2ir |3 < | O UNCONFINED ~ + FIELD VANE
= z L |® POCKETPEN. X LABVANE | WATERGONTENT (%) | (ppm)
CGround Surface o 20 40 B0 80 160 10 20 30
09 300mm ASPHALT
¢.3| 300mm FILL - Sand and Gravel, o
| _| trace sitt dense, brown, damp__ _ 1]ss | e
o8 gL - Sandy Silt, some clay, el / o
\grace gravel, dense, dark brown, wet / i
0.8 5 | ss ; H.SA.51CL
7 24 60.j8 Q
SANDY SILT
trace clay, trace gravel,
loose to compact, brown, wet
3| 85 12 o
2.0 End of Borehole
NOTES:
Borehole was dry (not stabilized} and hole open to full depth on completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 12

Bush Street and Mississauga Road, from

PROQJECT: _ Winston Churchill Boulevard to Olde Base Line Road DATE: June 07, 2010
LOCATION: _Caledon, Ontario EQUIPMENT: _ Sclid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: n/a FiLE: 1-10-5056
PENETRATION
SCIL PROFILE SAMPLES ”?u: RESISTANCE PLOT - easrio NATURAL 0 O STANDPIPE
5] 0w o MOSTURE Fror | 2 2 | instaLLaTION
= @ 2 26 40 60 80 100 CONTENT e o
9 [n el w = t ! ) 1 i w w w 0] % OR
g |8 w3 © [SHEAR STRENGTH kPa P L] &5
ELEV P - I = p———o———1 | @ REMARKS
BERTH DESCRIPTION N EIE 5 | O UNGONFINED  + FIELD VANE
= z il |® POCKETPEN. X LABVANE | WATERCONTENT(%) | rhpm)
Ground Sufase i 20 40 60 80 100 W0 26 30
99 150mm ASPHALT
02 500mm FILL - Sand and Gravel,
trace silt, i85 25 o
compact, brown, damp
0.7 @
SANDY SILT
some clay, frace gravel, ss | 22 o
compact, brown, wet
58 | 12 o
2.0 End of Borehole
NOTES:
Borehole was dry {not stabilized) and hole open to full depth on completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 13

Bush Street and Mississauga Road, from

PROJECT: Winston Churchill Boulevard to Olde Base Line Road DATE: June 10, 2010
LOCATION: Caledon, Ontario EQUIPMENT: _ Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: n/a FILE: 1-10-5056
PENETRATION
SOIL PROFILE SAMPLES | W | oresTANCE PLOT —= NATURAL Qx| stancPiPe
< _ PLASTIC poieciioe LIGUID] £ 5
— - g 20 40 60 80 100 LMIT eorenr MMT] £ O INSTALLATION
2 15| w|8 | 3 sweanonrnetime we v i E% OR
ELEV B o |2 = a —— © REMARKS
DEPTH DESCRIFTION ::E: 2l |3 '§ O UNCONFINED  + FIELDVANE | &
ez = W | e POCKETPEN. % LABVaNE | WATERCONTENT (%} | (o
Ground Surface m 20 40 60 B0 100 0 20 30
09 250mm ASPHALT
0.3 350mm FILL - Sand and Gravel,
trace silt, compact, brown, damp i | ss 14 @
0.6 FILL - Clayey Silt, frace sand, o
\trace gravel, stiff, black, moist /
0.8 2 | ss 1 R.SA.SICL
SILTY CLAY 206108 °
some sand, trace gravel,
stiff to very stiff, brown, damp to moist
3|88 | 19 o
2.0 End of Borehole
NOTES:
Borehole was dry (not stabilized) and hole open to full depth on completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 14

Bush Street and Mississauga Road, from

PROJECT: _ Winston Churchill Boutevard to Olde Base Line Road DATE: June 07, 2010
LOCATION: _Caledon, Ontario EQUIPMENT: _ Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: nfa FILE: 1-10-5056
PENETRATION
SOIL PROFILE SAMPLES | 0 ResisTANCEPLOT 2= onsric MR oo | 9 | sTanoeipe
MOISTURE zZ 2
= @ 2 20 40 80 80 100 |YMT  coytent MMT| < O | INSTALLATION
S | L z 1 L ! s | w " w 9o OR
g4l wz S |SHEAR STRENGTH kPa P o
ELEV Elel 2|2 = —_— sl REMARKS
DEPTA DESCRIPTION z =l |3 | O UNCONFINED  + FIELD VANE
= z G | ® POCKETPEN. X LABVANE | WATER CONTENT (%} | (ppm)
Ground Suriace m 20 40 80 B8O 100 10 20 30
09 230mm ASPHALT
0.2l 370mm FILL - Sand and Gravel, o
trace silt, dense, brown, damp il ss | 24
0.5
SANDY SILT
some clay, trace gravel,
compact, brown, wet 88 = o
ss | 25 o
20 End of Borehole
NOTES:
Borehole was dry (not stabilized) and hole open to full depth on completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 15

Bush Street and Mississauga Road, from

PROJECT: Winston Churchill Boutevard to Olde Base Line Road DATE: June 10, 2010
LOCATION: _Caledon, Ontario EQUIPMENT: _ Sclid Stem Augers
CLIENT: Dillon Cansulting Limited ELEVATION DATUM: n/a FILE: 1-10-5056
PENETRATION
SCIL PROFILE SAMPLES | W |proisTANCE PLOT == NATURAL O | STANDPIPE
4 _ PLASTIC o crige. LQUID | 5 5
5 @ g 50 40 B0 80 400 LMIT  onenT LT g¢ INSTALLATION
3 x w =z : * ! ! ! wp w W T < OR
E 8| wi3 G [SHEAR STRENGTH kPa S5
ELEY DESCRIPTION = Sl = —o———i REMARKS
DEPTH R g Sl i3 £ | O UNGONFINED + FIELD VANE
El= = @ |® POCKETPEN. % LABVANE | WATERCONTENT (%) | (opm)
Ground Suriace w 20 40 60 8O0 100 w20 3
0% 250mm ASPHALT
0.3] 370mm FILL - Sandy Gravel, trace silt, - GR.SA.SIECL
very dense, brown, damp to moist T 88 | ztem 59132 ¢ e
[ s T 50/
FILL - Sandy Silt, 2 128 ) gcm / ° v
some gravel, trace clay,
occasional cobbles, /
frace rootlets below 1.4m, /
campact, brown, wet /
3|85 | 23 / a
2.0 End of Borehole
NOTES:
Water Jevel at 0.9m (not stabilized) and hole cpen to full depth on completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 16

Bush Street and Mississauga Road, from

PROJECT: Winston Churchill Boulevard to Olde Base Line Road DATE: June 07, 2010
LOCATION: _Caledon, Ontario EQUIPMENT: _ Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: _n/a FILE: _1-10-5056
PENE TRATION
SOIL PROFILE SAMPLES | 4 [ReSISTANCE PLOT 2o puasc MATURAL | Q| sTanoPPE
5 " CLD, 20 40 80 80 100 Ly hggﬁ.}[ggf UMIT g 8 INSTALLATION
9 E u % z 1 1 1 1 1 wp w wy s OR
ELEV = |8| 4|3 | & [SHEARSTRENGTHkPa oo "] B | rEmarke
DEPTH DESCRIPTION E Z|l £ |3 < | O UNCONFINED  + FIELDVANE
ez z 2 |® POCKETPEN.  x LaBvane | WATERCONTENT (%) | (oom)
Ground Surface w 20 40 60 80 100 10 20 a0
09 250mm ASPHALT
0.3| 460mm FILL - Sand and Gravel, 1| s | 80 o
trace silt, 18em L~
very dense, brown, damp /
07 i ] "
SILTY SAND NEeR B SA.5].0L
gravelly, trace clay, {2y ssy = Qma.aus
compact to very dense, BERE
brown, moist fo wet SEE \\
1k 3 | ss | es ~
B o
1.8 End of Borehole
NOTES:
Borehole was dry (not stabilized) and hole open to fuli depth on completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 17

Bush Street and Mississauga Road, from

PROJECT: Winston Churchill Boulevard to Olde Base Line Road DATE: June 10, 2010
LOCATION: _Caledon, Ontario _ EQUIPMENT: _Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: n/a FILE: _1-10-5056
PENETRATION
SOIL PROFILE SAMPLES | WY |peqiaTANGE PLOT = NATURAL O { STANDFIPE
<C _— PLAST[CMOESTURE Lauip =
5 @ 8 20 40 &0 80 1?0 LIMIT CONTENT LiMIT (‘(_’J 8 INSTALLATION
S o o] z L £ 1 1 v w OR
ELEy @ [B| w |3 | & |SHEARSTRENGTH kPa P U BF | cemars
DerTH DESCRIPTION E =| = ; t.}; O UNCONFINED + FIELD VANE
s 2 z G |® POCKETPEN.  x LaBvANE | WATERCONTENT{%) | (ppm)
Ground Surface u 20 40 80 80 100 10 20 30
89 200mm ASPHALT
22| 270mm FILL - Sand and Graved,
trace silt, compact, brown, damp Xy 4 | s | o7 ) -
o5 KERE
SILTY SAND
trace to some gravel, NERS
compact to very dense, = 42| ss 24 o
brown, moist to wet ]
3| 85 | 54 \
o
1.9 End of Borehole
NOTES:
Borehole was dry {not stabilized) and hole open to full depth on completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 18

Bush Street and Mississauga Road, from

PROJECT: _ Winston Churchill Boulevard to Olde Base Line Road DATE: June 07, 2010
LOCATION: Caledon, Ontario EQUIPMENT: _ Sclid Stem Augers
CLIENT: Dillon Consuiting Limited ELEVATION DATUM: n/a FILE: 1-10-5056
PENETRATION
SOIL PROFILE SAMPLES | & |resisTANCE PLOT =2 pLasTic MATURAL | oo U | STANDPIPE
e @ 3 20 40 60 8O0 100 Mt ORTE MT] £ 3 | INSTALLATION
g & < z . ! . ! : wp w wy g e OR
ELEV e || ¥ |2 Q |SHEAR STRENGTH kPa 5 o> REMARKS
DEPTH DESCRIPTION Z|3| E|5 | T |0 UNCONFINED  + FIELD VANE :
E|Z z i |® POCKETPEN, X% LABVANE | WATERCONTENT (%) | (homy
Ground Surface o 20 40 B0 8D 100 10 20 30
29 210mm ASPHALT
0.2} 450mm FILL - Sand and Gravel,
trace silt, compact, brown, damp 11 ss | 28 a
——02 FIEL - Sandy Silt, trace clay, frace G / °
\gravel, compact, dark brown, wet Ji
08 ss | 1 |SA.SLCL
6 120 .64.10 9
SANDY SILT
trace to some clay, trace gravel,
loose to compact, brown, wet
88 7 a
2.0 End of Borehole
NOTES:
Borehole was dry (not stabilized} and hole open to full depth on completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 19

Bush Street and Mississauga Road, from

PROJECT: _ Winston Churchill Boulevard to Olde Base Line Road DATE: June 10, 2010
LOCATION: Caledon, Ontario EQUIPMENT: _ Solid Sfem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATURM: n/a FILE: 1-10-5056
PENETRATION
SOIL PROFILE SAMPLES | 4 |RESISTANCE PLOT = sLasTic WTURAL 00| S | sTanDRiPE
— o 9 20 40 B0 B3 100 uwr MOSTURE Timrg £ 3 | nsTawaTion
a 24 t = L I L 1 1 w w w g % OR
ELEV e lw w3 O |SHEAR STRENGTH kPa i i oE REMARKS
DEFTH DESCRIPTION g 2l r _§ '=>? O UNCONFINED + FIELD VANE
£1= z i |@ POCKETPEM. X LABVANE | WATERCONTENT (%) | (nom)
Ground Surface i 20 40 B0 8O 400 0 20 30
90 130mm ASPHALT
0.4
500mm FILL - Gravelly Sand, o
trace silt, very dense, brown, damp 14 85 52 lr
08 FIEL - Sandy Silt, 5% / ©
\trace to some clay, trace gravel, b 3
0.8
nferred compact, brown, wet s | 25 .
SANDY SILT
trace clay, trace gravef, /
compact, brown, wet 35 14 L
2.0 End of Borehole
NOTES:
Borehole was dry {not stabilized) and hole open to full depth on completion.
Sheet 1 0of 1




Terraprobe LOG OF BOREHOLE 20

Bush Street and Mississauga Road, from

PROJECT: _ Winston Churchill Boulevard to Olde Base Line Road ~ DATE: June 07, 2010
LOCATION: Caledon, Ontario EQUIPMENT: _Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: n/a FILE: _1-10-5056
PENETRATION
SOIL PROFILE SAMPLES ; RESISTANCE PLOT pLagTic NATURAL 010 %) % STANDPIPE
LRE
51 . @ a 20 40 60 B0 1Go LM e g0 ""STA;LAT'ON
9 2z 1 ] 1 1 w w w b3 R
gl w3 C  |SHEAR STRENGTH kPa F L >
ELEV 2 lal o | F = ————————1 o REMARKS
DEPTH DESCRIFTION S = S | £ |o unconsnen  + FIELDVANE
£ = z G | @ POCKETPEN. % LABVANE | WATERCONTENT(%) | (opm)
Ground Surface o 20 40 60 B0 100 10 20 30
00 3p0mm ASPHALT
™~ 53 130mm FILL - Sand and Gravel, | 1] 88 | 20 /°
Yrace sit, brown, dry_ §
0.3 /
FILL - Sandy Silt, yd
trace clay, trace gravet, /
2] 88 | 40 o
trace rootlets below t.4m,
compact to very dense, brown, wet
3| 88 | 14 / °
2.0 End of Borehole
NOTES:
Borehole was dry (not stabilized) and hole open to full depth on comgpletion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 21

Bush Street and Mississauga Road, from

PROJECT: _ Winston Churchiil Boulevard 1o Olde Base Line Road DATE: June 10, 2010
LOCATION: _Caleden, Ontario EQUIPMENT: _ Solid Stem Augers
CLIENT: Dillon Ceonsulting Limited ELEVATION DATUM: n'a FILE: _1-10-5056
PENETRATION
SOIL PROFILE SAMPLES E RESISTANCEPLOT =~ pagTic NATURAL 0| O o STANDPIPE
e w | 20 40 B0 80 0g  |UMT  MSISTURE T g § INSTALLATION
9 5 w % z 1 L 1 L 1 wp w Wi g oR
ELEV S R S |SHEAR STRENGTH kPa , - &3 REMARKS
DEPTH DESCRIPTION = 2l r |5 £ | O UNCONFINED  + FIELD VANE
= z L | e POCKETPEN % LABVANE | WATERCONTENT (%) | (onmy
Ground Surface o 20 40 B0 80 100 10 20 30
0% 290mm ASPHALT
0.3f 290mm FILL - Gravelly Sand, o
| L trace sift, dense, brown, damp 1188 | @
8 FILL - Sandy Sit, /
some gravel, trace clay,
topsoil stained, 2 | ss 8 R.SA.SLCL
loose to dense, black, wet 1222.60.6 °
14/ SANDY SILT
some clay, frace gravel, 3| ss | 10 o
compact, brown, wet
2.0 End of Borehole
NOTES:

Borehole was dry (not stabilized) and hole open to full depth on completion.

Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 22

Bush Street and Mississauga Roead, from

PROJECT: Winston Churchill Boulevard to Olde Base Line Road DATE: June 07, 2010
LOCATION: _Caledon, Ontario EQUIPMENT: _ Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: n/a FILE: 1-10-5056
PENETRATION
SOIL PROFILE SAMPLES ”é' RESISTANCEPLOT o= puasTic MATURA. o | S STANDPIPE
- w | 8 20 40 80 s oo umr MOASTURE Timir]| Z 3 | msTalamion
9 & < z ' ! * ! : Wp w w E % OR
ELEV L 1@| &3 | 2 |[SHFARSTRENGTHKPa : M S5 | remares
DEPTH DESCRIPTION 'E‘-: =l £ |3 < | O UNCONFINED  + FIELD YANE
oz z é ® POCKETPEN. X LaBVANE | WATERCONTENT (%} { rnom)
Ground Suriace m 20 40 80 80 100 10 20 30
99 230mm ASPHALT
02| 480mm FILL - Gravelly Sand,
trace silt, very dense, brown, damp 1185 | 59 °
\
tetetetes - o
07 1T 501
damp e NS >
SILTY SAND hdg e
trace gravel, NaEk /
compact to very dense, brown, wet 14 /
14y 3 | ss 14 1 a
20 End of Borehola
NOTES:
Borehole was dry {nof stabilized) and hole open to full depth on completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 23

Bush Street and Mississauga Road, from

PROJECT: _ Winston Churchill Boulevard to Olde Base Line Road DATE: June 10, 2010
LOCATION: _Caledon, Ontario EQUIPMENT: Solid Stem Augers
CLIENT: __ Dillon Consulting Limited ELEVATION DATUM: nfa FILE: 1-10-5056
PENETRATION
SOIL FROFILE SAMPLES § RESISTANCE PLOT == pLasTic MATURAL | | O g STANDPIPE
P MOISTURE Z2
= @ %0 40 &0 80 100 LIMT ONTENT MIT| < & | INSTALLATION
9l % = 1 ; i I ] wp c " w, EID: 5 or
w
ELEV DESCRIPTION c|e § z 2 |SHEAR STRENGTH kPa —o——— | ©7 REMARKS
DEPTH s {5l &> £ | © UNCONFINED + FIELD VANE
== =z L |® POCKETPEN.  x LABVANE | WATERCONTENT(%) | (hpm)
Ground Surface i 20 40 S0 80 100 10 20 30
00 180mm ASPHALT
0.2 350mm FILL - Sand and Gravel, 1| s gor o
frace silt, very dense, brown, damp Toem /
0.5 L /
SILTY SAND 4 /
some gravel, occasional cobbles, 17
dense, brown, damp )2 ss i 4 o
3| ss | 49 o
2.0 End of Borehole
NOTES:
Borehole was dry {not statilized) and hole open to full depth on completion.
Sheet 1 of t




Terraprobe LOG OF BOREHOLE 24

Bush Street and Mississauga Road, from

PROQJECT: _ Winston Churchill Boulevard to Olde Base Line Road DATE: June 08, 2010
LOCATION: Caledon, Ontario EQUIPMENT:  Solid Stem Augers
CLIENT: Ditlon Consulting Limited ELEVATION DATUM: n/a’ FILE: 1-10-5056
PENETRATION
SOIL PROFILE SAMPLES % |RESISTANCE PLOT = _ NATURAL O STANDPIPE
<L PLASTICMOISTURE LigquiD 3
= @ 8 50 a0 60 80 100 LIMIT CONTENT LIMIT < 0 INSTALLATION
9 o w = L ] L 1 1 w w w g % OR
ELEV & 8] w3 | & |SHEARSTRENGTHkPa P . LI 65 REMARKS
BERPTH DESCRIPTION 'c‘:_‘ 2| =3 '<>_c O UNCONFINED  + FIELD VANE
E|Z = W |® POCKETPEN. % LABVANE | WATERCONTENT(%) | (ppm)
Ground Surface w 20 40 B0 80 100 0 20 a0
59 150mm ASPHALT
02 560mm FILL - Gravelly Sand,
trace silt, 1| 88 20 o
compact, brown, damp \
07 ind
SILTY SAND s
some gravel, 1] 2| ss 53 o
dense to very dense, SEE
brown, damp to moist
3] ss | 42 4
2.0 End of Borehole
NOTES:
Borehole was dry (not stabilized) and hole epen to full depth on completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 25

Bush Street and Mississauga Road, from

PROJECT: _ Winston Churchill Boulevard to Olde Base Line Road DATE: June 10,2010 .
LOCATION: Caledon, Ontario EQUIPMENT: _ Solid Stem Augers
CLIENT: Dillon Consulting Limited __ ELEVATION DATUM: _nfa FILE: 1-10-5056
PENETRATION
SOiL PROFILE SAMPLES | W | neqigTANCE PLOT “==n NATURAL O | STANDPIFE
<L _ PLASTIC MOISTURE QuiD 5
= @ bt 20 40 60 B8O 100 umr  MONIENE UMIT[ £ D | INSTALLATION
= © w = | ¥ 1 | | w w w 8 o OR
ELEV & |g| #1323 | & |SHEARSTRENGTHKPa P . S S>3 | memars
DEPTH DESCRIPTION T [3]| £13 | 5 O UNCONFINED  + FIELDVANE
£ |Z z @ |® POCKETPEN.  x LABvANE | WATERCONTENT (%) | (ppm)
Ground Suface o 20 40 €0 80 100 10 20 36
%9 170mm ASPHALT
02 240mm FILL - Gravelly Sand, o
|~ — —nirace silt, compact, brown, damp N 1+ | ss | 20
[
FILL - Sandy Silt,
some gravel,
occasional cobbles, 2 | 88 25 o
compact to very dense,
brown, moist to wet
3] 88 | &1 \ o
2.0f End of Borehole
NOTES:
Borehole was dry (not stabilized) and hole open to fult depth on completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 26

Bush Street and Mississauga Road, from

PROJECT: _ Winston Churchill Boulevard to Qlde Base Line Road DATE: June 08, 2010
LOCATION: _Caledon, Ontario EQUIPMENT: _ Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: n/a FILE: 1-10-5056
PENETRATION
SOIL FROFILE SAMPLES ; RESISTANCE PLOT pLasTic NATURAL o g % STANDPIPE
5. @ g 0 @ e B 10 T MOISTURE i £ 0 | msracaion
ELEV 2 [49] 9|2 | & [SHEARSTRENGTH kPa A IS REl\it\RRKS
DEPTH DESCRIPTION g Elr |3 'g: O UNCONFINED  + FIELD VANE
== z 0 {® POCKETPEN.  x LABVANE | WATERCONTENT (%) | (pomy
Ground Surface o 20 40 60 B0 100 0 20 30
99 150mm ASPHALT
92 440mm FILL - Gravelly Sand,
trace silt, compact, brown, damp 1] 85 | 29 °
B
FILL - Silty Sand,
some gravel,
compact, brown, moist to wet 2|88 22 sl
3 8 23 o
2.0 End of Borehole
NCTES:
Borehole was dry (not stabilized) and hole open to full depth an completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 27

Bush Street and Mississauga Road, from

PROJECT; Winston Churchill Boulevard to Olde Base Line Road DATE: June 08, 2010
LOCATION: _Caledon, Ontario EQUIPMENT: _Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: nfa FILE: 1-10-5056
FENETRATION
SOIL PROFILE SAMPLES | 3 |RESISTANCEPLOT == pLastic NATURAL oo O o | sTanDRIPE
L “ o 20 40 &0 80 120 LT MOSTURE Timr| £ 3 | mstaaTion
S |= u z ‘ . ! ! ! wp w w 2 ' OR
ELEY i3 23 O |SHEAR STRENGTH kPa 1 S5 | remares
DEPTH DESCRIPTION SlE| |3 g © UNCONFINED  + FIELD VANE
E z P € |® POCKETPEN. X Lapvane | WATERGONTENT(#) | (pom)
Ground Surface o 20 40 60 80 100 0 200 30
09 130mm ASPHALT
0.1
400mm FILL - Gravelly Sand, G
trace silt, dense, brown, damp to moist 1188 | 48
0.5 FILL - Silty Sand, trace gravel,
\dense, brown, damp Painin
0.8 T
BR.SA.51.CL
SANDY SILT S 1535419 9
some gravef, trace clay,
dense, brown, damp 1o moist
S5 | 48 q
2.0 End of Borehole
NOTES:
Borehole was dry {not stabilized) and hole open to full depth on completion.
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Terraprobe LOG OF BOREHOLE 28

Bush Street and Mississauga Road, from

PROJECT: _ Winston Churchill Boulevard to Olde Base Line Road _  DATE: June 08, 2010
LOCATION: Caledon, Ontario EQUIPMENT: _Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: n/a FILE: 1-10-5056
PENETRATIGN
SOIL PROFILE SAMPLES Y |RESISTANCE PLOT NATURAL O STANDFIPE
<L PLASTIC MOISTURE KD F35
B " 8 2[0 40 50 80 100 LiMiT CONTENT LIMIT 5 8 INSTALLATION
o L = 1 1 I 1 w w w OR
ey z |8 w | 2 | & [SHEARSTRENGTHkPa P M I - I
DEPTH DESCRIPTION 1z £ 1% E O UNCONFINED  + FIELD VANE
El= z i |® POCKETPEN.  x LABVANE | WATERCONTENT (%) | (ppm)
Ground Surtace @ i 20 40 60 8O 100 10 20 30
%€ 150mm ASPHALT
2 300mm FILL - Sand and Gravel, .
— — —race sik, compact, brown, dry __ __, 1] 85 | m
0.5) .
FILL - Sandy Silt, some clay,
compact, dark brown, wet
R 8A.SHCL
288 2 0 133 .57.0 a
trace organics, loose
3 58 7 o
20 End of Borehole
NOTES:
Borehole was dry {not stabilized) and hole open to full depth on completion,
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 29

Bush Sireet and Mississauga Road, from

PROJECT:  Winston Churchifl Boulevard to Olde Base Line Road DATE: June 08, 2010
LOCATION: _Caledon, Ontario EQUIPMENT: Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: n/a FILE: _1-10-5056
PENETRATION
SOIL PROFILE SAMPLES | 4 |RESISTANCEPLOT == piasre MaTuraL oo O @ | sTasDRIRE
5 @ 9 20 40 80 80 100 umr RN LT g § INSTALLATION
=t [rd i = ) | § 1 1 wp w Wy Q% OR
Elml o®l3 S |SHEAR STRENGTH kPa £
ELEV e g 2 —_———— REMARKS
DEFTH CESCRIPTION S 13| £ |5 | £ |0 UNCONFINED  + FIELD VANE
=l z il |® POCKETPEN. % LABVANE | WATERCONTENT (%} | (npm)
Sround Surface m 20 40 80 80 100 0 W 30
0.0 100mm ASPHALT
0.4
360mm FILL - Sand and Gravel,
| _ 0_{)__\tra_ce_sil_t, compact, brown, damp 11 s8 12 N
“| FILL - Sandy Silt, trace gravel, b
" compact, dark brown, wet S
GRAVELLY SAND 2] 88 8 o
some silt, trace clay,
very dense, brown, damp
3]ss | 78 o
2.0] End of Borehole
NOTES:
Borehole was dry (not stabilized) and hole open te full depth on completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 30

Bush Street and Mississauga Road, from

PROJECT: _ Winston Churchill Boulevard to Olde Base Line Road ~ DATE: June 08, 2010
LOCATION: _Caledon, Ontario EQUIPMENT: _ Solid Sterm Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: nfa FILE: _1-10-5056
PENETRATION
SOIL PROFILE SAMPLES | U 'RESISTANCEPLOT == - oasme NauraL o o | sTanDRIRE
MOISTURE z 2
= @ 2 20 40 50 B0 100 UMF content HMTE <D INSTALLATION
o @ w e } ¥ 1 ¢ 1 [ OR
] w =1 wp w W o <
ELEV E |¥| & |3 | & |SHEARSTRENGTHKPa &5 | rcwarks
DEPTH DESCRIPTION 5 HIERE E O UNCONEINED  + FIELD VANE
E Lz z i@ |® POCKETPEN.  x LABVANE | WATERCONTENT (%) | (ppm)
Ground Surface o 20 40 80 B8O 100 0 20 30
0.0 1pgmm ASPHALT
0.1
| 1 230mm FILL - Sand and Gravel, ;
03 {race silt, compact, brown. damp __ 1] 88| 15 N o
FILL - Sandy Silt, trace gravel, \
v compact, dark brown, wet A \
GRAVELLY SAND s8 | 89 \ a
some silt, trace clay, \
very dense, brown, damp \
gg | .50 o
13cm
1.7 End of Borehole
NOTES:
Borehole was dry {not stabilized} and hole open to full depth on completion.
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Terraprobe LOG OF BOREHOLE 31

Bush Street and Mississauga Road, from

PROJECT: Winston Churchill Boulevard to Clde Base Line Road DATE: June 08, 2010
LOCATION: _Caledon, Ontario EQUIPMENT: _ Selid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: n/a FILE: 1-10-5056
PENETRATION
SOIL PROFILE SAMPLES | 4 |ResisTaNCE PLOT = piasme NaTURAL ot O e | sTanDPiPE
MQCISTURE =z 2
5 N @ 2 2!0 4[0 50 80 100 LMIT oy LM E(D 8 INSTALLATICN
| f 1 - w . CR
ey z |4| w |3 | & [sHEAR STRENGTHKPa P 5 S| rewanks
DESCRIPTION == T E
DEPTH T |2 |3 L | O UNCONFINED — + FIELD VANE
% = = @ |® POCKETPEN. X LABVANE [ WATERCONTENT (%) | (ppm)
Ground Surface m 20 40 60 80 100 10 20 20
0.0 180mm ASPHALT
0.4 430mm FILL - Sand and Gravel,
trace silt, dense, brown, damp 1| ss | 40 o
06| GRAVELLY SAND
some silt, frace clay,
compact to dense, GZ.SA.SLCL
brown, damp to moisi 2|88 v 3 ﬁ? o
14 SILTY SAND ]
some gravel, 0 S | ss | s \
very dense, brown, damp to moist ! °
2.0 End of Barehale
NOTES:
Borehole was dry (not stabilized} and hole open to full depth on completion.
Sheet 1 0f 1




Terraprobe LOG OF BOREHOLE 32

Bush Street and Mississauga Road, from

PROJECT: Winston Churchill Boulevard {o Olde Base Line Road DATE: June 08, 2010
LOCATION: Caledon, Ontario EQUIPMENT: _Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: n/a FILE: 1-10-5056
FENETRATION
SOIL PROFILE SAMPLES | W \zpsisTANCE PLOT NATURAL Qo | STANDPIPE
=Y PLASTLCMO!STURE {QuiD z3
5 . @ 2 20 40 80 80 100 LIMIT oy LT LR INSTASLATION
4 : L 1 w w w R
& |% w |3 | & |SHEARSTRENGTH kPa P S
ELEV DESCRIPTICN e e g [ E ———— REMARKS
DEPTH = 2l r| = £ | O UNCONFINED + FIELD VANE
ELE z @ | ® POCKETPEM.  x LaBvaNg | WATERCONTENT(®) [ ¢npmy)
Ground Surface w 20 40 60 80 100 10 20 30
90 140mm ASPHALT
o1 260mm FILL - Sand and Gravel, some GR.SA.SIACL o
[~ — s s , moist t t 500.35. 1p
o \silt, compact, brown, moist to wet 1]8s | 1 8.
FILL - Sandy Sill, trace gravel, trace o
\organics, compact, dark brown, wet
0.8
GRAVELLY SAND 2|85 | 46 > o
some silt, trace clay,
trace organics,
compact to dense, brown, wet
388 | 15 / o
2.0 End of Borehoie
NOTES:
Borehole was dry (not stabilized) and hele open to full depth on completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 33

Bush Street and Mississauga Road, from

PROJECT: _ Winston Churchill Boulevard to Olde Base Line Road DATE: June 08, 2010
L QCATION: Caledon, Ontario EQUIPMENT:  Solid Stem Augers
CLIENT: Dillon Consuiting Limited i ELEVATION DATUM: n/a FILE: 1-10-5056

PENETRATION
SOIL PROFILE SAMPLES Y IRESISTANCE PLOT == NATURAL Cx STANDPIPE
<L PLASTICMOISTURE LIQUID z3
= o Q 20 40 60 80 160 uUMT  RaTer LMIT| € 5 | INSTALLATION
8 o w =z 1 1 i 1 1 - w w gJ: % OR
o U O |SHEAR STRENGTH kPa P L1 85
ELEV DESCRIPTION || i = [= —_— REMARKS
DEPTH 215 [ £ | 0 UNCONFINED + FIELD VANE
E |z z L |® POCKETPEN.  x LABVANE | WATERCONTENT(%) | (nom)
Ground Surface w 20 40 60 80 100 0 20 30
9.0 110mm ASPHALT
a1 o
1. 220mm FILL - Gravelly Sand,
o3 trace silt, compact, brown, dry 1| 58 20 \
SANDY GRAVEL
some silt, \
compact to very dense, brown, wet 2| 88 55 \ °
50/ ™ <]
1.3] SILTY SAND - some gravel, 3188 | &
\very dense, brown, meist to wet
1.4
End of Borehole
NOTES:
Borehole was dry {not stabilized} and hole open to full depth on completion.
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Terraprobe LOG OF BOREHOLE 34

Bush Street and Mississauga Road, from

PROJECT: _ Winston Churchill Boulevard to Clde Base Line Road  DATE: June 08, 2010
LOCATION: _Caledon, Ontario EQUIPMENT: _ Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUNM: n/a FILE: _1-10-5056
FENETRATION
SOIL PROFILE SAMPLES § RESISTANCE PLOT 2= pLAsTIC NATURAL O | sTanopiPE
CmoisTURe MOUD | = S
5 w | @ 20 4 € 8 ip0 U contEnT  WMIT] O | INSTALLATION
= o w =z 1 t 1 ] 1 w w w g % OR
ELEY S 18| & | 2 | 2 [SHEARSTRENGTHKPa P 5 "1 83 | cevarcs
BERTH DESCRIPTION E = & |3 § O UNCONFINED  + FIELD VANE
E| = z i |® POCKETPEN. X LABVANE { WATERCONTENT (%)} | (pm)
Ground Surface t 20 40 80 8O 100 0 20 30
98 120mm ASPHALT
0.4
280mm FILL - Gravelly Sand,
| g4 \trace sit, dense, brown, damp T[ss | @7
FILL - Silty Sand, o
ol trace gravel, dense, brown, wet
| GRAVELLY SAND /
trace silt, compact, brown, moist 88 | 7 i
S
\
50/ T
14 SILTY SAND - some gravel, FIEH 3 [ ss | 30
very dense, brown, damp /
9 End of Berehole
NOTES:
Borehole was dry (net stabilized) and hole open to full depth on completion.
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Terraprobe LOG OF BOREHOLE 35

Bush Street and Mississauga Road, from

PROJECT: _ Winston Churchill Boulevard to Olde Base Line Read DATE: June 08, 2010
LOCATION: _Caledon, Ontario EQUIPMENT: _ Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: n/a FILE: 1-10-5056
PENETRATION
SOIL PROFILE SAMPLES UTI_: RESISTANCE PLOT _~ - eLasTic NATURAL o O STANDPIPE
= o | & 20 40 0 0 0 [LMT GQUISSE UMIT| Z 3 | INSTALLATION
9 o w = L | I ' 1 w w w g & OR
ELEV ilg|l w3 O |SHEAR STRENGTH kPa i ) “1' 6% | Remarks
DEPTH DESCRIPTION ’&E HERE 'é O UNCONFINED ~ + FIELD VANE
- = & |® POCKETPEN. X LABVANE | WATERCONTENT(%) | (ppm)
Ground Surface o 20 40 60 80 100 0 20 30
8.0 100mm ASPHALT
0.1
370mm FILL - Gravelly Sand, o
trace silt, compact, brown, damp 88 17
c.5
SANDY GRAVEL
trace silt,
compact, brown, moist to wet sS 27 o
1.5 SILTY SAND - some gravel, 58 o3 ™~
very dense, brown, damp ¢
1.8 End of Borghole
NOTES:

Borehole was dry (not stabilized} and hole open to full depth on completion.
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Terraprobe LOG OF BOREHOLE 36

Bush Street and Mississauga Road, from

PROJECT:  Winston Churchill Baulevard fo Olde Base Line Road DATE: June 08, 2010
LOCATION: _Caledon, Ontario EQUIPMENT: _ Solid Stem Augers
CLIENT: Dillon Cansulting Limited ELEVATION DATUNM: n/a FILE: _1-10-5056
PENETRATION
SOIL PROFILE SAMPLES | 4 |RESISTANCE PLOT == puastic WTURAL oo [ O @ | sTanDPIPE
5l o g 20 4 e et |UMT MO T LT LS, 1NSTA;LATION
= . L w w w R
ELEV E |E| w3 | & |SHEARSTRENGTHKPa P . L 853 | covares
DEFTH DESCRIPTION E AR g O UNCONFINED  + FIELD VANE
E = z @ @ pOCKETPEN. % LaBvAnE | WATERCONTENT (%) | (ppm)
Ground Surface o 20 40 B0 8O 100 0 20 30
99 200mm ASPHALT
0.2| 330mm FILL - Sand and Gravel,
trace silt, compact, brown, d
p: ry : 1] 88| 20 \\
05| GRAVELLY SAND T—
some silt, compact, brown, moist 7 1 88 D501 i o
cm
8 SILTY SAND
some gravel,
brown, damp
388 | Y o
1.4 End of Borehole
NOTES:
Borehole was dry (not stabilized) and hole epen to full depth on comgpletion.
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Terraprobe LOG OF BOREHOLE 37

Bush Street and Mississauga Road, from

PROJECT: Winston Churchill Boulevard to Qlde Base Line Road DATE: June 08, 2010
LOCATION: _Caledon, Ontario EQUIPMENT: _Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: n/a FILE: _1-10-5056
PENETRATION
SOIL FROFILE SAMPLES | 4 |RESISTANCE PLOT “2~ piasmic NATURAL 0| O | STANDRIPE
o T MOISTURE zZ2
- w o 20 40 60 @0 100 umr  MOSTERE “LmiT| £ S | INSTALLATION
o) o ] = | \ 1 1 I g o oR
= o w 5 5 wp w W o =L
ELEV  imi| ¥ |2 © |SHEAR STRENGTH kPa o o> REMARKS
DEPTH DESCRIPTION E E|l 7|3 '_;2 O UNCONFINED -+ FIELD VANE
=T z D |@ POCKETPEN.  x Lagvang | WATERCONTENT (%) | (ppm)
Ground Surface m 20 40 B0 80 400 10 20 30
Y0 1g0mm ASPHALT
0.2 220mm FILL - Sand and Gravel,
™ ™ TTitrace silt, compact, brown, damp | 1| 88| 15 N
g4 T T T T T T T T T T
FILL - Sandy Silt, trace gravel, o
P compact, brown, wet AR
| SANDY GRAVEL \
some silt, 2§ 8% 55 \ o
very dense, brown, wet ]
50/ Iy o

occasional cobbles,

1.5 very dense, brown, wet

1.4 \?ILTY SAND - some gravel,

End of Borehole

NOQTES:
Borehole was dry {not stabilized) and hole open to full depth on completion.
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Terraprobe LOG OF BOREHOLE 38

Bush Street and Mississauga Road, from

PROJECT: _ Winston Churchill Boulevard to Qide Base Line Road DATE:  Junei%, 2010
LOCATION: _Caledon, Ontario __ EQUIPMENT: _Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: n/a FILE: 1-10-5056
PENETRATION
$OIL PROFILE SAMPLES 4 |RESISTANGE PLOT = sLasmic MIURAL | gyn| S | STANDRIFE
e @ 2 20 40 60 B0 op  |umT HOSTORE “imr| £ 3 | NsTatLaTioN
Q| ul = | ¢ ¢ L | w " w % & or
ELEV o A G |SHEAR STRENGTH kPa P Fl 53 REMARKS
BERTH DESCRIPTION £ 13| 2|2 | & o UNCONFINED  + FIELD VANE
I z @ |® POCKETPEN,  x LABVANE | WATER CONTENT (%} | (ppm)
Groung Surace w 20 40 80 80 100 0 20 30
09 200mm ASPHALT
02 - 50/
500mm FILL - Sand and Gravel, 1| ss | ¥
trace silt,
very dense, brown, moist /
0.7 /
GRAVELLY SAND yd
some silt, 2| ss | a2 4\ o
dense to very dense, brown, damp [
50/ \\
3 | S8 | 45em °
1.5 End of Barehole
NOTES:
Borehole was dry {not stabilized) and hole open to full depth on completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 39

Bush Street and Mississauga Road, from

PROJECT: _ Winsten Churchill Boulevard o Olde Base Line Road ~ DATE: June 11, 2010
LOCATION: Caledon, Ontario EQUIPMENT: _ Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: n/a FILE: 1-10-5056
PENETRATION
SOIL PROFILE SAMPLES § RESISTANCE PLOT puastic MATURAL o O STANDRIPE
5 0 » 20 40 60 80 100 LmIT hégﬁ;g:f Z 5 | weraaton
g o w = 1 1 L 1 | w w w g % OR
ELEV L |lg| #1232 | @ |SHEARSTRENGTH kPa P ; Sl S5 ] rowares
DEPTH DESCRIPTION S| 3| |3 | & |0 unconrmeD  + FELDVANE
ElZ z @ ® POCKETPEN. X LABVANE | WATER CONTENT (%) | (pomy
Ground Surface w 20 46 60 8 400 10 20 20
0% 150mm ASPHALT
2 460mm FILL - Sand and Gravel,
frace silt, dense, brown, damp 1| ss 36 o
0.6
GRAVELLY SAND
occasional cobbles,
7485 | 48
dense to very dense, brown, damp \ °
86/
3| 8% | 28em \ o
1.8] End of Borehole
NOTES:
Borehole was dry (not stabilized) and hole open to fulf depth on completion.
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Terraprobe LOG OF BOREHOLE 40

Bush Street and Mississauga Road, from

PROJECT:  Winston Churchill Boutevard to Olde Base Line Road DATE: June 11, 2010
LOCATION: Caledon, Ontario EQUIPMENT: _Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATICN DATUM: n/a FILE: _1-10-5056
PENETRATION
SOIL PROFILE SAMPLES ; RESISTANCE PLOT pLastio MATURAL oo © e | sTaNDRIPE
MOISTURE z 2
E n | B 26 40 € 80 dos |uMT QRIS LmT| 5 | nstaLaTion
¢l w z I : 1 I I w " w g OR
Wl w3 o] TRENGTH kPa il L 5
ELEV Blm, gz | B |SHEARS — o | © REMARKS
DEPTH DESCRIPTIGN E 23 T | O UNCONFINED  + FIELD VANE
El= = il | ® POCKETPEN.  x LABVANE | WATERCONTENT(%) | {ppm)
Ground Surfacs w 20 40 80 80 00 0 20 30
0% 180mm ASPHALT
| __ 92 150mm FILL - Sand and Gravel, ;
03 some sill, compact, brown, damp___ 1{8s | 12 ~ o
S
~{
FiLL - Sikty Clay, 5 85 | ¥
some sand, trace gravel, Som >
occasional cobbles, /
stiff to hard, brown, damp to moist /
G ACL
3| 88| 8 17 4008 ©
2.0 End of Borehole
NCTES:
Borehole was dry {not stabilized} and hole open to full depth on completion.
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Terraprobe LOG OF BOREHOLE 41

Bush Streel and Mississauga Road, from

PROJECT:  Winston Churchill Boulevard to Olde Base Line Road DATE: June 11, 2010
LOCATION: _Caledon, Ontario EQUIPMENT: Solid Stem Augers
CLIENT: Dillon Consulting Limited . ELEVATION DATUM: n/a FILE: _1-10-5056
PENETRATION
SQIL PROFILE SAMPLES ':_(.J RESISTANCE PLOT_‘{\;_ﬁ_ pLasTic NATURAL 00 o % STANDPIPE
= o g 20 4 &0 8o q0n  |umT MOSTURE Cimir| £ 2 | wsTaLLaTION
9 =4 1] = [l 1 1 L | - w w 8 % OR
ELEV a |8] g |2 | @ |SHEARSTRENGTH kPa F I 83 | cemares
DEPTH DESCRIPTION ’EEE Zl |3 E O UNCGNFINED  + FIELD VANE
1= z i |® POCKETPEN. X LABVANE | WATERCONTENT (%) | (pom)
Ground Surface w 20 40 80 80 100 10 20 30
00 185mm ASPHALT
22 280mm FILL - Sand and Gravel, GR.SA.SIRCL q
- — —nsome siit compact, brown, damp__, 1] 85 | 2 48 15
"| FILL - Sandy Silt, trace clay, o
Py trace gravel, compact, brown, wet
SANDY GRAVEL 58 21
trace silt,
compact, brown, moist
55 | 25
2.0 End of Borehole
NOTES:
Borehole was dry (not stabilized) and hole open to full depth on completion.
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Terraprobe LOG OF BOREHOLE 42

Bush Street and Mississauga Road, from

PROJECT: _ Winston Churchifl Boulevard to Olde Base Line Road DATE: June 11, 2010
LOCATION: Caledon, Ontario EQUIPMENT: Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: n/a FILE: _1-10-5056
PENETRATICN
SOIL PROFILE SAMPLES Y |RESISTANCE PLOT ——=- NATURAL O STANDPIPE
T _— PLASTIC \\ieipe tlQUID] = 5
= . 8 20 40 60 80 400 LUMIT - eontent  WMITL € © | INSTALLATION
(=} foe ul | i b 1 I (G
e o 3 = wp w W o << OR
ELEV E (@ ¥ |2 | 8 [sHEARSTRENGTHKPa 6> | remarks
CEPTH DESCRIPTION '&E Z| = f:‘» '<;c O UNCONFINED + FIELD VANE
ez z D | ® POCKET PEN ®x LABVANE | WATERCONTENT (%} | (ppm)
Ground Surface w 20 40 B0 80 100 0 20 30
‘0“13 100mm ASPHALT
"| 460mm FILL - Sand and Gravel, o
trace silt, dense, brown, wet 11 88 43 /
0.5
SANDY GRAVEL
trace silt,
compacl to very dense, 2| 8% 26 o
brown, damp tc moist ™~
\
M~
s | s | ~ -
1.8 End of Borehole
NOTES:
Borehole was dry {not stabilized) and hole open to full depth on completion.
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Terraprobe LOG OF BOREHOLE 43

Bush Street and Mississauga Road, from

PROJECT:  Winston Churchilt Boulevard to Olde Base Line Road DATE: June 11, 2010
LOCATION: Caledon, Ontario EQUIPMENT: _ Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: _n/a FILE: 1-10-5056
PENETRATICN
SOIL PROFILE SAMPLES | 3 |resisTancePLOT == pLasic JAIRAL gy | Q& | STANDPIPE
- @ 2 20 40 50 80 100 LIMIT - COnmENT WMIT] £ & INSTALLATION
(=] foeg il = | ) 1 b 1 O o CR
ELEv & |8 w | 3 | & [SHEARSTRENGTHKPa P P " B3 | rewanks
DEPTH DESCRIPTION 22| ¢ S | £ |o unconrmep  + FiELDVANE
- = I |® POCKETPEN. X Lagvang | WATERCONTENT(%) | (ppm)
Ground Surface o 26 40 60 8G 100 10 20 30
08 170mm ASPHALT
| 92 190mm FILL - Sand and Gravel,
o ;‘i@?f’iﬁ: dense, brown, damp 1| ss | a9
"1 FILL - Sandy Silt, trace gravel, a
dense, brown, wet
0.8
SANDY GRAVEL 2| 88 22 o
trage silt, \\
compact to very dense, brown, damp Il
3| s |, ~ .
1.5 End of Berehole
NOTES:
Borehole was dry (not stabilized) and hole open to full depth on completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 44

Bush Street and Mississauga Road, from

PROJECT:  Winston Churchili Boulevard to Olde Base Line Road DATE: June 11, 2010
L OCATION: Caledon, Ontario EQUIPMENT: _ Solid Stem Augers
CLIENT: ___Dillon Consutting Limited ELEVATION DATUM: n/a FILE: _1-10-5056
PENETRATION
S0IL PROFILE SAMPLES S |RESISTANCE PLOT === pLasTic MaTURAL o © e | sTANDRIPE
MOISTURE z 2
— " 8 20 40 60 80 400 LIMI CONTENT IMIT g 8 INSTALLATION
9 5 % Z ’ ! : . : wp w Wi X < OR
ELEV a (B & = g SHEAR STRENGTH kPa o G = REMARKS
DEPTH DESCRIPTION T 2| 2|3 | £ |o UNCONFINED  + FIELDVANE
E = z | & |e PockeTPEN.  x LaBVANE | WATERCONTENT(%) | (nom)
Ground Surface i 20 40 B0 80 100 W 20 30
00 220mm ASPHALT
0.2 250mm FILL - Sand and Gravel, °
some silt, compact, brown, wet 11 ss 1 13
0.5 \\
SANDY GRAVEL \
some sift, frace clay, aRsa sl
compact to very dense, byown, damp 2| s8 58 5425168 o
3| ss | 63 o
2.9 End of Borehole
NOTES:
Borehole was dry {not stabilized) and hole open to full depth on completion.
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Terraprobe LOG OF BOREHOLE 45

Bush Street and Mississauga Road, from

PROJECT:  Winston Churchill Boulevard to Olde Base Line Road DATE: June 11, 2010
LOCATION: Caledon, Ontario EQUIPMENT: _ Solid Stem Augers
CLIENT: Dilton Consulting Limited ELEVATION DATUM: n/a FILE: _1-10-50586
PENETRATION
SCIL PROFILE SAMPLES ; RESISTANCE PLOT _;:1:>“ pLagTic MATURAL o O STANDPIPE
- w 13 20 40 60 e 1co  jUMT  MOSTURE Tipt| Z 3 | NsTALLaTION
9 |lx w =z 1 ! 1 L i w " “ g oR
ELEV & 8] #1232 | @ [SHEARSTRENGTHKPa i "l 85 | acwaaxs
DEPTH DESCRIPTICN E 2l i3 '§ O UNCONFINED  + FIELD VANE
E |2 = © | @ POCKETPEN. % LAB VANE WATER CONTENT (%) { (ppm)
Ground Surface m 20 40 80 80 100 10 20 30
99 370mm ASPHALT
.94 150mm FILL - Sand and Gravel, ,
: 1| 88 | 19
o Jrace silt, compact, brown, damp__ _ 4 . o
FILL - Sandy Silt, trace gravel, BENN i
IR 2 55 50/ [ o
0 ompact, brown, wet ; 15cm
SILTY SAND
some gravel, occasional cobbles,
very dense, brown, damp to moist
3]s |8 °
17 End of Borehole
NOTES:
Borehole was dry (not stabilized} and hole open to full depth on completion.
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Terraprobe LOG OF BOREHOLE 46

Bush Street and Mississauga Road, from

PROJECT:  Winston Churchill Boulevard to Olde Base Line Road DATE: June 11, 2010
LOCATION: Caledon, Ontario EQUIPMENT: _Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: n/a FILE: 1-10-5056
PENETRATION
SOIL PROFILE SAMPLES YW RESISTANCE PLOT — NATURAL O STANGFIPE
<L _— PLASTIC MCISTURE LiQuID z3
5 . @ an 2|0 4‘0 SP 8'0 190 LIMIT CONTENT LIMIT é 8 INSTALLATION
o =z w w OR
ELEV T[] w| 3 | & [SHEARSTRENGTHPa P 183 | owanks
DEPTH DESCRIPTICN EE 2~ |3 'c;c O UNCONFINED  + FiELDVANE
=12 = L |® POCKETPEM. % LaBVANE | WATER CONTENT(%) | (ppmy
Ground Surface w 20 40 80 80 100 10 20 30
0.0 280mm ASPHALT
0.3] 280mm FILL - Sand and Gravel, GA.SASIBCL o
| | some sl dense, brown, wet | 1] ss | % 51 71_
0.8 a
FILL - Sandy Silt,
some clay, some gravel, GR.EASLCL
. 2 | SS 6
occasional cobbles, ~16.2p 48.14
loose to very dense, brown, wet .
‘-..\
54 \\
3| 55 | 1gem a
1.7 End of Borehole
NOTES:
Borehole was dry {not stabilized) and hole open to full depth on completion.
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Terraprobe LOG OF BOREHOLE 47

Bush Street and Mississauga Road, from

PRQJECT: _ Winston Churchill Boulevard tc Olde Base Line Road DATE: June 11, 2010
LOCATION: _Caledon, Ontario EQUIPMENT: Solid Stem Augers
CLIENT: Dillon Consuiting Limited . ELEVATION DATUM: nfa FILE: _1-10-5056
PENETRATION
SOIL PROFILE SAMPLES | 4 lresistance PLOT === piagme MTURAL oo | O | sTANDPIPE
- “ g 20 40 &0 8o oo [umr  MOSTLEE Tiwr| £ 3 | nsTaLaTion
S |z w = I 1 1 1 ! w " w 8 T oR
ELEV  |&E| ¥ |3 | 2 [SHEARSTRENGTH kPa P 5% | rewarks
DERTH DESCRIPTION 13 2|3 £ O UNCONFINED  + FIELD VANE
ElZ E il |® POCKETPEN.  x LABVANE | WATERCONTENT(%) | qpmy
Ground Surface o 20 40 &0 80 100 10 20 30
8 260mm ASPHALT
0.3 330mm FILL - Sand and Gravel, 1| ss 50¢ o
frace silt, very dense, brown, wet *5cm L~
T T
FILL - Sandy Silt, L
gravelly, some clay, | ~BR.sASIEL
compact, brown, wet 2| 88 14 < 21/31.38.10 o
14 SILTY SAND 1
gravelly, trace clay, RISE GRSASL&\
AR
occasional cobbles, 1 o 224925 4 °
very dense, brown, damp e
2.0 End of Borehole
NOTES: |
Borehole was dry (not stabilized) and hole open to fuli depth on completion. -}
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 48

Bush Street and Mississauga Road, from

PROJECT: Winston Churchill Boulevard to Oide Base Line Road DATE; June 11, 2010
LOCATION: _Caledon, Ontario EQUIPMENT: _Solid Stemn Augers
CLIENT: Dillon Consuiting Limited ELEVATION DATUM: _n/a FILE: _1-10-5058
PENETRATION
SOIL PROFILE SAMPLES E RESISTANCE PLOT == pLagTic NATURAL |\ O STANDPIPE
—— MolsTURe HQUR| = 5
5 . @ & 20 40 BO 80 100 LT ConTENT  EMIT 5 8 INSTALLATION
< = 3 r 1 L 1 w w w . OR
ELEV a [8| w |3 | & [SHEAR STRENGTH kPa P . 53 | ccmanks
DEPTH DESCRIPTION =[] ¢ $ | & |o UNCONFINED  + FIELD VANE
=2 = E ® POCKETPEN, % LABVANE | WATER CONTENT (%} | (nom)
Ground Surface ] 20 40 B0 80 100 0 20 30
00 180mm ASPHALT
%% 240mm FILL - Sand and Gravel,
— — T T\trace silt, compact, brown, damp SREN
g4 — ————————————— J SEal 1 55 26 |
SILTY SAND T
some gravel, i o | ss | 0w ™
compact to very dense, brown, damp 28cm °
3|88 | 74 /] ©
2.0 End of Borehole
NOTES:
Borehole was dry (not stabilized) and hole open to full depth on completion.
Sheet 1 of 1




Terraprobe LOG OF BOREHOLE 49

Bush Street and Mississauga Road, from

PRQJECT: _ Winston Churchill Boulevard to Olde Base Line Road DATE: June 11, 2010
LOCATION: _Caledon, Ontarig EQUIPMENT: _ Solid Stem Augeis
CLIENT: Dillon Consulting Limited ELEVATICN DATUM: n/a FILE: _1-10-5056
FENETRATION
SOIL PROFILE SAMPLES | W |oEsisTANCE PLOT = NATURAL W | sTaNDRIPE
< PLASTICMOISTURE Lauo =]
= o g 20 40 &0 80 100 LT oNren  LMIT] £ 5 | INSTALLATION
2 €] w |5 | & SiEArsTRenGTHRPA wp w wol &4 OR
ELEV x| & |2 o a oo} O REMARKS
BEPTH DESCRIPTION 2|35 F S | S O UNCONFINED  + FIELD VANE
=z z L |® POCKETPEN.  x LaBvang | WATERCONTENT (%) | (pom)
Ground Surface o 20 40 80 80 100 0 20 30
09-75mm ASPHALT
0.1 1] ss | 50
525mm FILL - Gravelly Sand, 15cm / ¢
trace silt, very dense, brown, damp
0.6 1 /
SILTY SAND Mo /
some gravel, 1]
densa, brown, moist to wet 2| 88 a8 o
3| ss | 40 o
2.0 End of Borehole
|
l
|
|
NOTES: |
Borehole was dry (not stabilized) and hole open to full depth on completion.
Shest 1 of 1




Terraprobe

Bush Street and Mississauga Road, from

LOG OF BOREHOLE 50

Borehole was dry (not stabilized) and hole open to full depth on completion.

PROJECT: _ Winston Churchill Boulevard o Olde Base Line Road DATE: June 11, 2010
LGCATION: _Caledon, Ontario EQUIPMENT: _ Solid Stem Augers
CLIENT: Dillon Consulting Limited ELEVATION DATUM: n/a FILE: _1-10-5056
PENE TRATION
SOIL PRAFILE SAMPLES é RESISTANCE PLOT -;L pastie NATURA. oo | O STANDPIPE
= " 2 20 40 @80 80 100 LIMIT 'gg'ﬁ.}ré’ﬁf umr| % 8 INSTALLATION
o o w 1 ] l 1 | U
£ |4 w|3 | & [SHEAR STRENGTH kPa e v L EE "
ELEV a| a |2 2 — o REMARKS
BEPTH DESCRIPTION S U2 7|5 | £ |o UNCONFINED  + FIELD vANE
1z z i |® POCKETPEN. X LABVANE | WATERCONTENT (%) | (ppm)
Ground Surfaca i 20 40 60 80 100 % 20 30
%9 150mm ASPHALT
02 1] ss |2 o
490mm FILL - Gravelly Sand, | 15em
trace silt,
very dense, brown, damp
0§
50/
SILTY SAND 2| S5 | 45em c
gravelly,
very dense, brown, damp
821
3] S8 | oaem ©
1.8 End of Borehole
NOTES:

Sheet 1 of 1




Dillon Consulting Limited August 06, 2010
Bush Street and Mississauga Road, Peel Region File No. 1-10-5056

Granular Thickness at Select Shoulder Locations

Granular Thickness
Borehole |Approx. Station Location {mm)
15 364950 Mississauga Road 700
25 37+115 Mississauga Road 680
55 37+610 Mississauga Road 450
6S 37+775 Mississauga Road 600
85 38+105 Mississauga Road 320
95 38+270 Mississauga Road 320
125 38+765 Mississauga Road 530
135 384930 Mississauga Road 600
178 39+590 Mississauga Road 520
208 404085 Mississauga Road 470
245 40+745 Mississauga Road 740
255 40+910 Mississauga Road 420
285 41+400 Mississauga Road 420
295 41+570 Mississauga Road 430
338 42+230 Mississauga Road 440
378 424890 Mississauga Road 410
395 1+855 Bush Street 620
425 14375 Bush Street 590
43S 1+195 Bush Street 390
465 0+700 Bush Street 490
47S 0+535 Bush Street 590
508 -0+040 Bush Street 700

ﬁ Terraprobe




APPENDIX B

Pavement Condition
Evaluation Forms
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APPENDIX C

Pavement Core Data
and Photographs




Core Photographs
Bush Street and Mississauga Road

1-10-5056
BH#2
Type  Core (mm}
HL-3 90
HL-8 90
Total 180
BH#15
Type  Core (mm)
HL-3 250
HL-8 0
Total 250
‘ BH # 32
1-10-5056 Type Core (mm)
42+065 HL-3 110
HL-8 0
Total 110

30 mm of core lost during coring operation




Core Photographs
Bush Street and Mississauga Road

1-10-5056

1+525
BH # 41
-

1-10-5056
BH # 41
Type Core (mm)
HL-3 165
HL-8 0
Total 165
BH # 46
Type Core (mm)
HL-3 280
HL-8 0

Total

280




APPENDIX D
Laboratory Test Results




GRANULAR BASE/SUBBASE MATERIAL
Siza of opening, inches L).5.5 Sieve Size, mashesfinch
a 4.74' 3 W 1 W AW 3 4 8 16 ao 50 100 200
“ T ] -‘ \\
\“ m_ \ \‘ |
9 90 Y DAY
&1 ) A
1 LY
8 80 M “\l B
\ \ ‘\
| \ N
770 A 3 \ y
D ] b )
> .\ |‘ \ ‘,.
< YW Y
£ 6 80 o GranuarA RITAAY ©
P | \
g Specification Y \E‘\ \
E 5 50 X L3 E k
E E 3 . ‘\
4 40 X
O \ Y - 1
%’j \“ A\l { \ \\d 1‘
pY \| [}
o . AN AN i
3 30 ¥ = 'y ¥
Granufar B, Type t | || I TN, B
1 I . 1
. 20 Specification IS T .
L Y NGBy
1 10 S “'. s \}B
100 10 : 1 0.1 0,01 0.001 0,0001 :
GRAIN SIZE, mm 3
} ] { dium | i ‘
COBBLE coarse ne coarse medium ine |
SIZE GRAVEL BIZE SAND §IZE SILT AND CLAY |
LEGEND
SYMBOL ROAD BOREHOLE NO. STATION SAMPLE TYPE DEPTH (m)
Mississauga Road 2 37+115 Bag 0.2-06
Mississauga Road 156 39+260 Bag 03-06
o Mississauga Road 32 42+065 Bag 01-04
Date: July 2010
Project: 1-10-5056 Chkd: HA

Terraprobe Inc




GSD 1-10-50568 PAVEMENT BH.GPJ 07/26/10

GRAIN SIZE DISTRIBUTION

FIGURE D2

PERCENT FINER THAN

Date .

Size of openings, inches

FILL - Silty Sand to Sandy Silt

L.5.S. Sieve size, meshesfinch

6" 4l 3" o 1" 8 ¥ 3 4 810 16 30 40 5060 100 200
PR e L ! L b I
” %*‘—%T-\A\ i
A
%o \mzw-~ﬁ\ 1y 4\\
80 I ‘;x‘,\ \
70 #\
60
50 <
40 K\E
L
20
. s
sy
I =
0
100 10 1 .1 0.01 0.00% 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE } MEDIUM I FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BOREHOLE DEPTH({m) ELEVATION (m)
® 10 1.1
X 21 1.1
A 28 i1
July 2010 Prepd ... DB
1-10-5056 . Chkd HA

Project




GSD 14-10-5056 PAVEMENT BH.GPJ 07/26/10

GRAIN SIZE DISTRIBUTION

FIGURE D3

GRAVELLY SAND

Size of openings, inches L.5.5. Sieve size, meshesinch
Gl Ty 1 L 1?-315. 3 4 810 16 30 40 5060 100 200
100 \
S0 \
30 \
N
™~
70 \l\
=
<
E 60
148
0l
z 50 \
[
= ™
& N
E 40 LN
i -
30 TLR
20
‘a\
10 .y
T\.
0
100 10 1 0.1 0.0% 0.001 0.0001
GRAIN SIZE, mm
COBELE COARSE FINE COARSE |MEDIUM| FINE SiLT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BOREHOLE DEPTH (m) ELEVATION (m)
L Ky 1.1
Date .July 2010 . . . Prep'd ...... DB ...
Project 1-10-5086. . Chkd. ....... HA .




GRAIN SIZE DISTRIBUTION FIGURE b4

GSD 1-10-5055 PAVEMENT BH.GPJ 07/26/10

SILTY CLAY

Size ol openings, inches U.S.5. Sieve size, meshesfnch
8" 4l 3 1l 1 Fye 1?-%-‘ 3 4 810 16 30 40 5060 100 200
L ! I L1 e . 1y . . 1 |
. \\k\
L]
]
80 i o

o

80 \.

70
2 \
<L,
E 60
e
L
Z
o 50
.
z
&
& 40
L
o

30

. L

10

o I

100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBELE COARSE FINE COARSE l MEEIUM 1 FINE SILT and CLAY
SiZE GRAVEL SAND FINE GRAINED
SYMBOL BOREHOLE DEPTH(m) ELEVATION {m)
® 13 1.1
Date . July2010 Prepd ...... DB .
Project . 1-10-5056 Chkd HA




GRAIN SIZE DISTRIBUTION FIGURE DS

GSD 1-10-5056 PAVEMENT BH.GPJ 07/28/10

SILTY SAND TO SANDY SILT

Size of epenings, inches U.5.5. Sieve size, meshesfinch
& 4‘1:,,-- a %1' s 1;?3;'a~ 3 4 810 15 30 40 5080 100 200
100 1 = |
AN Bt
» A | ‘.\
AL
\\gk\

70 k\-c.jiizt
z \3\1& m
E 60
14 \ﬂ
L 4
T 50
[
Z 3
3 40
i X JJ \

» ¥ \\

. o

%
o N N
*"“%Q
0

100 10 1 0.1 0.01 0.004% 0.0001
GRAIN SIZE, mm

COBBLE COARSE FiNE COARSE | MEDIUM | FINE SILT and CLAY
SiZE GRAVEL SAND FINE GRAINED

SYMBOL BOREHOLE DEPTH(m} ELEVATION (m)
e 5 1.1
b4 10 1.7
A 11 11
* 7A 1.1

bate July 2010
Project 1'1 0"5056




GSD 1-10-5056 PAVEMENT BH.GPJ Q7/26/10

GRAIN SIZE DISTRIBUTION

FIGURE D6

PERCENT FINER THAN

SILTY SAND TO SANDY SILT

Size of openings, inches

LL8.S. Sieve size, meshesfinch

& 4ly- 3 Mo 17 3 Toe¥g 3 4 i
100 ' ‘1'4 K‘Zﬂ "i ?10 1|5 30 4!0 506‘0 ?0 200
I i
a0
Al F B e
f N I8
80 >
N
™~
70 x \ m
60 \.\i\
LN \\
50 )
10 \ \[
. NNR
R
lL \T X
20 - ¥
[
o ﬁt\i\l
0 it
400 10 1 0.1 - 001 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE | MEDIUM | FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BOREHOLE DEPTH (m) ELEVATION (m)
® 16 1.1
X 18 1.1
A 27 1.1
July 2016 Prep'd ... .. DB.. .
.1-10-50586 Chkd. HA




GRANULAR BASE/SUBBASE MATERIAL
Size of opening, inches \.5.5 Sieve Size, meshes/inch
[ AT 1T W W % 3 4 a 16 30 50 100 200
- Y -
\‘ [y LY L
[} 1
9 90 3 !
1 ‘l\ '
L\ R :
L3N N
8 80 A
)
| v \
7 70 h- % \ ‘\
4 ’ \ \ ’
< “ \ \
£ & 68 o GranularA T ¥ i
% Specification \\\ X \‘
Z 5 50 . Y k
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GRAIN SIZE DISTRIBUTION FIGURE D8

FILL - Sandy Silt

GSD 1-10-5056 PAVEMENT BH.GPJ 07/26/10

Size of openings, inches
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GSD 1-10-5056 PAVEMENT BH.GPJ 07/26/10

GRAIN SIZE DISTRIBUTION

FIGURE D9
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Size of openings, inches
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GRAIN SIZE DISTRIBUTION FIGURE D10

GSD 1.10-5056 PAVEMENT BH.GRJ 07/26/10

SANDY GRAVEL
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GSD 1-10-5056 PAVEMENT BH.GPJ 07/26/10

GRAIN SIZE DISTRIBUTION FIGURE D11
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APPENDIX E
Subdrain Details
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ASPHALT

-
GRANULAR -
COURSES SEE DETAIL 'A
SUBGRADE PERFORATED min. 0.3m
DRAIN PIPE
HLB COARSE AGGREGATE
OR CLEAR STONE

Class 1, Non Woven Geotextile

150mm Perforated Pipe

Pre-wrapped with Geotextile

(conforming to OPSS 1860) - Knitted Socks
HL8 COARSE AGGREGATE

100 mm Geotextile Overap
OR CLEAR STONE

300

50

DETAIL A’

N.T.S.

SUBDRAIN DETAILS

TERRAPROBE




APPENDIX F

Certificates of Chemical
Analysis
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APPENDIX G

Falling Weight Deflectometer
(FWD) Reports
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LOAD/DEFLECTION TESTING AND ANALYSIS
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Applied Research Associates, Inc.
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FALLING WEIGHT DEFLECTOMETER
LOAD/DEFLECTION TESTING AND ANALYSIS

MISSISSAUGA ROAD AND BUSH STREET
TOWN OF CALEDON
REGION OF PEEL

1.0 General

Applied Research Associates, Inc., was retained by Terraprobe Inc
Deflectometer (FWD) pavement load/deflection testing and data an
and Bush Street in the Town of Caledon, Region of Peel. The EWD"*
determine the present structural condition of the pavement sections. Tk
project was completed on June 4, 2010.

oimplete Falling Weight
is for Mississauga Road
tlng was completed to
dwork for this

The FWD tests were completed at 100 m intervals in;}
a measurement is eollected every 50 m along the r

The testlﬁg was completed at 50 m intervals,
ting was completed in areas of localized

i

o1 was a

----------

""""""" E Undeflected Pavement Surface

>

Deflected Pavement Surgace. b e e,

“

ili:iil:lii:IEI:IH:IH:III:‘iH:iIi:IIIEIH:illEHl:lH:II-IEHlnE!H:|H:1||E|HE|”:
= N e N e N e R e R P L e e e N e e e T e e e N = N T = T

Figure 1. FWD Load Plate and Sensor Configuration.
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Materials Characterization: The FWD results and the provided layer thickness were used to
estimate the stiffness (strength) of the pavement at each of the test locations. Pavement layer
stiffness backcalculation uses computer-based modeis to estimate layer elastic modulus values,
given the layer thickness and FWD data,

Maximum Normalized Deflection. The maximum deflection (Dg), measured in the centre of the
load plate, is a good indicator of overall pavement strength. The deflection at this location is a
function of the pavement layer stiffness, as well as the support capacity of the subgrade. Because
deflection is a function of load and because of slight variations in measured load at ¢ach test
point, a linear extrapolation of the measured deflection is made to adjust deflections at all test
locations to a “standard” load level of 40 kN and temperature of 21°C.

given layer thickness and moduli.

The procedure as outlined in the AASHTO 1993 Girrd
III, Chapter 5, was used to determine the propertles of th
resultant data include the composite elastic modulus (E;)
above the subgrade (e.g., the asphalt co
modulus (Mg).

striacted pavemenfs. The
combination of all bound layers

backealculation analysis was prov1ded by Terraprobe Inc. A
kness information provided to us is presented in Appendix A.

The average FWD results for Mississauga Road and Bush Street are summarized in Table 2.
Table 2 presents the average resilient modulus, composite pavement modulus, and the effective
structural number for ¢ach roadway as determined by the FWD testing. The detailed FWD results
are presented in Appendix B.

The analysis of the FWD testing results proved to be highly variable. The variation in the results
can be associated with the highly variable pavement thicknesses that were found along the two
sections of roadway that were investigated. There was a clear change in pavement structure on
Mississauga Road at approximately 40+500.

HRH -2 - EXPANDING THE REALM OF POSGIBILITY




Table 2: Summary of Average FWD Results

D M, Er SN
Street (pm) | (MPa) | (MPa) | (mm)
Mississauga Road 314 60 815 117
Bush Street 94 10 184 61

5.0 Closure

.testing completed by ARA,
Inc.. We trust that the
isitime. Should any

The structural analysis presented in this final report is based on FW,
supplemented by the design pavement thickness provided by Terra

information provided in this report is sufficient for your purposes at t
questions arise, please do not hesitate to contact our offic

Applied Research Associates, Inc,

D.J. Swan, M.Eng., P.Eng.
Project Engincer

\
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PAVEMENT THICKNESS INFT




Praject Hame: Bush St. & Mississauga Rd, Peel Region

Praject No.:  1-10-5056 July 23, 2010
Pavement __Shoulder Remarks
Sta. No. BH # Asphalt | Granular TOTAL | Granular {nim)
{mm) {mm) (mm} -
36+050 1 150 560 710 700
37+115 2 180 450 630 580
37+200 3 150 560 710
37+445 4 240 480 720
374610 5 240 180 420 450
374775 6 230 470 700 600
37+830 7A 150 510 660
37+995 7B 230 340 570
38+105 8 170 110 280 320
384270 9 250 140 390 320
38+435 10 150 450 600
38+601 11 300 300 800
3B+765 12 150 500 650 530
38+930 13 250 350 600 600
36+055 14 230 370 500
38+260 15 250 370 820
3G+425 16 250 460 710
39+530 17 200 270 470 520
30+750 18 210 450 660 .
39+900 18 130 500 530 Mississauga Rd
40+085 20 300 30 330 470
40+250 21 290 290 580
40+415 22 230 480 710
40+580 23 180 350 530
40+745 24 150 560 710 740
40+810 25 170 240 410 420
414075 26 150 440 590
41240 27 130 400 530
41+400 28 150 30D 450 430
414570 29 100 360 460 430
41+735 30 100 230 330
41+900 31 180 430 610
42+065 32 140 260 400
42+930 33 110 220 330 440
434375 34 120 280 400
421580 35 100 370 470
42+700 36 200 330 530
42+800 a7 180 220 400 410
2+020 38 200 500 700
14855 39 150 460 610 620
14602 40 180 150 330
1+525 41 165 280 445
14375 42 100 450 560 580
1+195 43 170 180 360 390
14030 44 220 250 470 Bush Street
0+865 45 370 150 520
0+700 46 2380 280 550 490
0+535 47 260 330 590 590
0+370 48 160 240 400
0+205 49 75 5§25 600
-0+040 ) 150 460 640 700







DETAILED FWD RESULTS
MISSISSAUGA ROAD AND BUSH STREET

REGION OF PEEL
Station D, SN

Location m pm mm
Bush Street 0+050 216 97.0
Bush Street 0-+100
Bush Street 0+150
Bush Street 0+200
Bush Street 04250
Bush Street 0+300
Bush Street — Distressed 0-+350
Bush Street — Distressed 0+400
Bush Street — Distressed 0+417
Bush Street — Distressed 0+430
Bush Street — Distressed 0+450
Bush Street 0+500
Bush Street 0-+500
Bush Street 0+550
Bush Street 0+600
Bush Street 0+650
Bush Street 0-+700
Bush Street !
Bush Street
Bush Street -

Bush Street

0+9©:0

Bush Street

04956

Bush Street

1+000

Bush Street

1+050

Bush Street

14100

Bush Street

Bush Street

Bush Street

Bush Street

Bush Street

Bush Street

Bush Street

Bush Street

Bush Street

Bush Street

Bush Street

Bush Street

99.3

2,116

Note: Stations begin at Winston Churchill Boulevard and increase eastbound.,
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DETAILED FWD RESULTS
MISSISSAUGA ROAD AND BUSH STREET

REGION OF PEEL
Station SN
Location m mm
Mississauga Road 36+950 130.9
Mississauga Road 37+000 149.1
Mississauga Road 37+050 152.3
Mississauga Road 37+100 154.5
Mississauga Road 37+150 168.8
Mississauga Road - Distressed | 37+200 129.2
Mississauga Road 374200 145.9
Mississauga Road 37+250 138.1
Mississauga Road 37+300 144.2
Mississauga Road 37+350 149.8
Mississauga Road 37+400
Mississauga Road 37+450
Mississauga Road 374500
Mississauga Road 374550
Mississauga Road 374600 ‘
Mississauga Road 37+650 153.3
Mississauga Road 134.4
Mississauga Road 161.8
Mississauga Road 129.1
Mississauga Road 109.4
Mississauga Road 121.3
Mississauga Road -, 94.2
Mississauga R 110.0
Mississauga R 110.2
129.7
155.0
141.6
156.1
1513
1384250 120.5
38+300 175.1
38+350 168.0
38+400 159.5
Mississauga Rod 38+450 145.7
Mississauga Road 38+500 140.6
Mississauga Road 38+550 151.2
Mississauga Road 38+600 137.7
Mississauga Road 38+650 156.0
Mississauga Road 38+700 136.2
Mississauga Road 38+750 169.3
Mississauga Road 38+800 157.9
Mississauga Road 38+850 1693
Mississauga Road 38+900 150.5
Mississauga Road 38-+950 158.9

-B2-




DETAILED FWD RESULTS
MISSISSAUGA ROAD AND BUSH STREET

REGION OF PEEL
Station
Location m
Mississauga Road 39+000
Mississauga Road 39+050
Mississauga Road 39+100
Mississauga Road 39+150
Mississauga Road 39+200
Mississauga Road 39+250
Mississauga Road 39+300
Mississauga Road 39+350
Mississauga Road 39+400
Mississauga Road 39+450
Mississauga Road 39+500
Mississauga Road 39+550
Mississauga Road 39+600
Mississauga Road 39+650
Mississauga Road 39+700
Mississauga Road - Distressed | 39+733
Mississauga Road - Distressed | 39+750
Mississauga Road 3
Mississauga Road 9
Mississauga Road 39+8
Mississauga Road 39+900
Mississauga Road 394959,
Mississauga Road 40+00
Mississauga Roa 404050
Mississauga R 40+100

Mississauga Road

1" 40+400

40+450

40+500

40+550

40+600

Mississauga Roa 40+650
Mississauga Road 40+700
Mississauga Road 40+750
Mississauga Road 40+800
Mississauga Road 40-+-850
Mississauga Road 40+900
Mississauga Road 40+950
Mississauga Road 41+000
Mississauga Road 41+050
Mississauga Road 41+100
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DETAILED FWD RESULTS

MISSISSAUGA ROAD AND BUSH STREET

REGION OF PEEL
Station
Location m
Mississauga Road 41+150
Mississauga Road 414200
Mississauga Road 414250
Mississauga Road 414300
Mississauga Road 414350
Mississauga Road - Distressed | 41+400
Mississauga Road - Distressed | 41+408
Mississauga Road - Distressed | 41+450
Mississauga Road 41+508
Mississauga Road 41+550
Mississauga Road 41+608
Mississauga Road 41+650
Mississauga Road 414708
Mississauga Road 41+750
Mississauga Road 41+808 |
Mississauga Road 41+850
Mississauga Road 41+908
Mississauga Road
Mississauga Road
Mississauga Road
Mississauga Road
Mississauga Road | 42+15¢ : ]
Mississanga Road "26.8 665 92.9
Mississauga Roa 42+250 84.5 399 78.3
Mississanga Ri 42+308 93.7 501 84.5
Mississauga Road 64.5 273 69.0
357 111.6 363 759
451 49.1 357 75.5
339 87.8 421 79.7
394 96.3 334 73.8
264 91.9 587 89.1
42+550 388 54.0 427 80.1
42+600 247 89.5 653 92.3
42+650 198 52.9 1,289 i15.8
42+700 283 61.0 646 92.0
Mississauga Rog 42+750 161 82.9 1,322 116.8
Mississauga Road 42+800 778 37.7 184 60.5
Mississauga Road 42+850 514 103.5 233 65.5
Mississauga Road 42+900 458 69.9 303 71.5
Mississauga Road 424950 336 84.5 431 80.4
Mississauga Road 43+000 599 62.1 221 64.3

Note: Stations begin at Olde Base Line Road and increase northbound,
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Figure 2: Normalized deflection (um) — Bush Street
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Page 1 of 4

The pavements on Mississauga Road were re-designed based on more recent traffic information and drawings
obtained from the Region of Peel.

The pavement structure of Mississauga Road (Page 5 of our report of August 06, 2010) is:

. Shoulders
Main Lanes Average
Location Average Thickness (mm) Thickness (mm)
HMA Granular Total Granular
Sta. 36+900 — 690
374325 160 525 685
Sta. 37+325 - 525
374850 240 375 615
Sta. 37+850 - 390
384850 200 335 535
Sta. 38+850 — 560
394900 230 380 610
Sta. 39+900 - 470
40+500 275 265 540
Sta. 40+500 - 425
43+030 145 335 480

Flexible pavement designs for new construction and rehabilitation were completed and outlined below are the
pavement design parameters and traffic data used for our designs.

DESIGN PARAMETER Mississauga Road
Initial/Terminal Serviceability Index P, =42 p; =22
Loss in Serviceability index 2.0
Desired Reliability (%) and Standard R =85 SD = 0.44

Deviation

Estimated Elastic Modulus of Subgrade Soil

(MPa)

20 (Mississauga Road)

Estimated Cumulative ESALS (20 yr Design

Period)

206,720

Layer Coefficients of Hot Mix Asphalt (HMA)

New HMA = 0.42

Existing HMA = 0.25

GranA=0.14

Gran B Type 1 = 0.09
Rap/Granular A blend = 0.14
Existing Granular A=0.12
Existing Granular B = 0.07




Layer Coefficient of Granular Materials
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Drainage Coefficient

m = 1 (new granular base & subbase)
m = 0.9 (existing granular)

The following references and guidelines were used for the pavement designs.

MTO’s “Adaptation and Verification of AASHTO Pavement Design Guide for Ontario Conditions”, Ml-
183, March 2008.

AASHTO Guide for the Design of Pavement Structures, 1993.
“Procedures for Estimating Traffic Loads for Pavement Designs”, Hajek J., 1995.

The flexible pavement was designed using AASHTOWare DARWin 3.1, a proprietary pavement design software.

Based on the design traffic (206,720 ESAL’s) the recommended pavement structure for new construction is:

HMA

125mm (50mm HL-1 or Superpave 12.5 FC1 surface course and 75mm HL-8 or

Superpave 19 Binder Course)

Granular A
Granular B

Total Thickness

GBE

150mm
400mm
675mm
667mm

The structural capacities of the existing north bound and south bound lanes of Mississauga Road were assessed
for the design traffic loads and the pavement structure was found to be inadequate at some locations. Milling &
paving the existing roadway is not recommended as a rehabilitation treatment given the age of the existing
pavement and the existence of relatively weak subgrade soils at some sections of the alignment.

Based on the proposed design profile the following rehabilitation treatments are considered to be feasible.

Mississauga Road Rehabilitation (Sta. 36+900 to Sta. 43+060)

Full Depth Full Depth Asphalt | Cold In Place Pulverization Remarks
Reconstruction Replacement (CiP)
36 + 900 — 37 + 325 (Mill Only Gran A to be used for Grade

36 + 900 — 37 + 325

35mm) Raise

37 +325-37 +390

37 + 390 — 37 + 850 (Mill
115mm)

Only Gran A to be used for Grade

37 +390-37 + 850 .
Raise

37 +850-38 + 010

38 + 010 - 38 + 070 (Mill
75mm)

Only Gran A to be used for Grade

38 +010-38 + 070 .
Raise

38 +070-38 +195

38 + 195 — 38 + 465 (Mill
75mm)

Only Gran A to be used for Grade

38 + 195 - 38 + 465 .
Raise

38 + 465 - 38 +520

38 + 520 — 38 + 640 (Mill
75mm)

Only Gran A to be used for Grade

38 + 520 - 38 + 640 .
Raise

38 + 640 - 38 + 700

38 +700 — 38 + 800 (Mill
75mm)

Only Gran A to be used for Grade

38 +700 - 38 + 800 .
Raise




38 + 800 - 38 + 920
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38 +920-39 + 985

38 + 920 — 39 + 985 (Mill
105mm)

Only Gran A to be used for Grade
Raise

39 +985 -39 + 065

39 + 065 -39 +140

39 + 065 — 39 +140 (Mill
105mm)

Only Gran A to be used for Grade
Raise

39+140-39+170

39 +170 — 39 +370

39 +170 -39 +370 (Mill
105mm)

Only Gran A to be used for Grade
Raise

39 +370 -39 + 505

39 +505 -39 + 900

39 +505 — 39 + 900 (Mill

Only Gran A to be used for Grade

105mm) Raise

39 + 900 — 40 +500 39 + 900 — 40 +500 (Mill Only Gran A to bfa used for Grade
150mm) Raise

40 + 500 — 40 +690 40 + 500 — 40 +690 (Mill Only Gran A to bfa used for Grade
20mm) Raise

40 +690-40+ 730

40 +730-41 + 420

40 + 730 — 41 + 420 (Mill
20mm)

Only Gran A to be used for Grade
Raise

41 +420-41 + 485

41 +485-42 + 080

41 + 485 — 42 + 080 (Mill
20mm)

Only Gran A to be used for Grade
Raise

42 +080-42 + 100

42 + 100 -42 + 680

42 + 100 — 42 + 680 (Mill
20mm)

Only Gran A to be used for Grade
Raise

42 +680—-42 + 755

42 +755-42 + 815

42 + 755 — 42 + 815 (Mill
20mm)

Only Gran A to be used for Grade
Raise

42 + 815 + 42 + 850

42 + 850 -42 + 950

42 + 850 — 42 + 950 (Mill
20mm)

Only Gran A to be used for Grade
Raise

42 + 950 - 42 + 965

42 + 965 - 43 + 040

42 + 965 — 43 + 040 (Mill
20mm)

Only Gran A to be used for Grade
Raise

43 +040-43 + 060

The construction methodology for full depth reconstruction is:

e  Remove existing pavement full depth
e Reconstruct roadway with 125mm HMA, 150mm Granular A, and 400mm Granular B

The construction methodology for full depth asphalt replacement is:

Remove existing HMA full depth.

Compact existing unbound granular
Place and compact Granular A as and where required to achieve design profile of HMA/Base interface.
Repave with 125mm HMA
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The construction methodology for Cold in Place Pulverization is:

Mill existing HMA to achieve a thickness of 125mm.

Pulverize and blend existing 125mm HMA with 125mm of underlying unbound granular

Grade and compact Rap/Granular blend.

Place and compact Granular A as and where required to achieve design profile of HMA/Base interface.
Pave with 125mm HMA

It is noted that the existing pavement in most areas can be rehabilitated either by full depth asphalt
replacement or cold in place pulverization. We would recommend that the Region consider Cold in Place
Pulverization as the rehabilitation option.

Some of the advantages of CIP are:
e  Existing asphalt can be re-cycled and re-used on site.
e Pavements have a higher probability of performing better (compared to full depth asphalt
replacement) because the pulverization and mixing process will produce a uniform strong Rap/Granular
layer within the new pavement structure.

Terraprobe



The pavements on Bush Street were re-designed based on more recent traffic information obtained from the

Region of Peel.

The pavement structure of Bush Street (Page 7 of our report of August 06, 2010) is:

Main Lanes Shoulders
Location Average Thickness (mm) Average Thickness (mm)
HMA Granular Total Granular
Sta. -0+044 — 0+450 155 365 520 700
Sta. 0+450 — 0+950 305 255 560 540
Sta. 0+950 - 2+070 170 325 495 535

Page 1 of 4

Flexible pavement designs for new construction and rehabilitation were completed and outlined below are the
pavement design parameters and traffic data used for our designs.

DESIGN PARAMETER BUSH Street

Initial/Terminal Serviceability Index P, =42 p, =2.2

Loss in Serviceability index 2.0

Desu.refi Reliability (%) and Standard R =85 SD=0.44

Deviation

Estimated Elastic Modulus of Subgrade Soil 25 (Bush Street)

(MPa)

Estl.mated Cumulative ESALS (20 yr Design 167,285

Period)

Layer Coefficients of Hot Mix Asphalt (HMA) | New HMA = 0.42 Existing HMA = 0.25
GranA=0.14
Gran B Type | =0.09
Rap/Granular A blend = 0.14
Existing Granular A = 0.12
Existing Granular B = 0.07
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Layer Coefficient of Granular Materials

m = 1 (new granular base & subbase)

Drainage Coefficient m = 0.9 (existing granular)

The following references and guidelines were used for the pavement designs.

MTO’s “Adaptation and Verification of AASHTO Pavement Design Guide for Ontario Conditions”, Mi-

183, March 2008.
AASHTO Guide for the Design of Pavement Structures, 1993.

“Procedures for Estimating Traffic Loads for Pavement Designs”, Hajek J., 1995.

The flexible pavement was designed using AASHTOWare DARWin 3.1, a proprietary pavement design software.

Based on the design traffic (167,285 ESAL’s) the recommended pavement structure for new construction is:

HMA 125mm (50mm HL-1 or Superpave 12.5 FC1 surface course and 75mm HL-8 or
Superpave 19 Binder Course)

Granular A 150mm

Granular B 400mm

Total Thickness 675mm

GBE 667mm

A structural number of 81mm is required for a service life extension of 20years. Structurally deficient pavement
exists between Sta. -0+044 to 0+450 (SN existing of 75mm) and from Sta. 0+950 to Sta. 2+070 (SN existing of

77mm).

it is noted that the design profile of Bush Street will be raised for most of the alignment, except between Sta.
1+350 and Sta. 1+420 where a cut is proposed.

Based on the proposed design profile the following rehabilitation treatments are considered to be feasible.

Bush Street Rehabilitation (Sta. -0+044 to Sta. 2+070)

HMA/Base interface.
Repave with 125mm
HMA

Treatment Other Treatments Full Depth Asphalt Cold lr.' Pl?ce Remarks
Replacement Pulverization

Remove asphalt full

depth. Compact existing

granular then place and
Sta. -0+044 | Mill 50mm and compact Granular A as Recommend Full

to Repave with 50mm |required to achieve Depth Asphalt

Sta. 0+000 HMA design profile of Replacement

Remove asphalt full
depth. Compact existing
granular then place and

LMill existing HMA to
125mm thick (mill
30mm). Pulverize and
blend 125mm HMA with
125mm of unbound

Construction costs




Sta. 0+000 to
Sta. 0+450

tompact Granular A to
chieve design profile of
HMA/Base interface.
Repave with 125mm
HMA

ranular then grade and

ompact Rap/Granular
Blend. Raise grade to

chieve design profile of
HMA/Base interface by
placing and compacting

ranular A. Pave with
125mm HMA
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will govern which
option is chosen

(Region to choose
preferred option)

Sta. 0+450 to
Sta. 0+950

Remove asphalt full
depth. Compact existing
granular then place and
compact Granular A to
achieve design profile of
HMA/Base interface.
Repave with 125mm
HMA

Mill existing HMA to
125mm thick (mill
180mm). Pulverize and
blend 125mm HMA with
125mm of unbound
ranular then grade and
ompact Rap/Granular
Blend. Raise grade to
chieve design profile of
HMA/Base interface by
placing and compacting
ranular A. Pave with
125mm HMA

Construction costs
will govern which
option is chosen
(Region to choose
preferred option)

Sta. 0+950 to
Sta. 1+350

Remove asphalt full
depth. Compact existing
granular then place and
compact Granular A to
achieve design profile of
HMA/Base interface.
Repave with 125mm
HMA

Imilt existing HMA to
125mm thick (mill
45mm). Pulverize and
blend 125mm HMA with
125mm of unbound
granular then grade and
compact Rap/Granular
Blend. Raise grade to
achieve design profile of
HMA/Base interface by
placing and compacting
Granular A. Pave with
125mm HMA

Construction costs
will govern which
option is chosen
(Region to choose
preferred option)

Sta. 1+350 to
Sta. 1+420

Full depth
reconstruction
{125mm HMA, 150
Gran A and 400
Gran B)

Sta. 1+420 to
Sta. 24070

Remove asphalt full
depth. Compact existing
granular then place and
compact Granular A to
Jachieve design profile of
HMA/Base interface.
Repave with 125mm
HMA

Mill existing HMA to
125mm thick (mill
S5mm). Pulverize and
blend 125mm HMA with
125mm of unbound
ranular then grade and
ompact Rap/Granular
Blend. Raise grade to
chieve design profile of
HMA/Base interface by
placing and compacting

Construction costs
will govern which
option is chosen
(Region to choose
preferred option)
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ranular A. Pave with
125mm HMA

Terraprobe
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HDR Corporation
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Richmond Hill, ON L4B 1J8

Attention: Mr. Tyrone Gan, P. Eng.

Dear Mr. Gan,

20 Meteor Drive
Toronto, Ontario
MW 1A4 Canada

t: 416 213 1255
f: 416 213 1260

coffey.com

RE: Geotechnical Investigation for Environment Assessment Study
improvements to Regional Road Corridor Bounded by Winston Churchill Bivd., Bush St., Old
Main St., Mississauga Rd., Olde Base Line Rd.
Wellington, Regional Municipality of Peel

Peel Project 11-4360

Please find enclosed a copy of our Geotechnical Investigation Report for the proposed Improvements to
Regional Corridor in relation to the above project.

If you have any comments or queries regarding this report please contact the undersigned.

For and on behalf of Coffey

s
-~ S P
-

-

Bill Feng, P.Eng.
Associate Geotechnical Engineer

Distribution: Coffey Geotechnics Inc.

HDR Corporation
HDR Corporation

GEOTETOB21649AA rev. 3

Original
3 hard copies
1 electronic copy (PDF format)



CONTENTS

21
2.2
2.3

3.1
3.2
3.3
3.4
3.5

4.1
4.2
4.3

5.1
5.2
5.3

INTRODUCTION

PROJECT SUMMARY

Published Geology

Site Settings, Project Limits and Major Landmarks
Project Scope, Design Objectives and Special Features
GROUND INVESTIGATION METHODOLOGY

Review of roads construction history

Review of previous investigations

Visual Pavement Assessment

Confirmatory Pavement Borehole Investigation
Geotechnical Confirmatory Testing

PAVEMENT SURFACE AND SUBSURFACE CONDITIONS
Existing Pavement Conditions

Field Investigation Data and Laboratory Testing Results
Pavement Structural Deficiency Analyses
PRELIMINARY PAVEMENT REHABILITATION STRATEGY
Traffic Data

Design Criteria and Primary Considerations

Other Considerations

LIMITATIONS OF REPORT

CLOSURE

GEOTETOB21649 | Coffey Geotechnics Inc. | 28/Feb/2014 | Geotechnical Investigation Report Improvements to

Regional Road Corridor Bounded by Winston Churchill Blvd., Bush St., Old Main St., Mississauga Rd., Olde Base Line Rd.

Wellington, Ontario, Regional Municipality of Peel
Peel Project 11-4360

-_

N N o o o oo a0 g b~ 0NN DdN

W W W N N N DN =
A WO N O © O O »



CONTENTS

Drawings

Drawing 1: Site Location Plan

Drawing 2: Borehole Location Plan

Appendices

Appendix A: Explanation Sheets and Borehole Logs
Appendix B: Geotechnical Laboratory Testing Results
Appendix C Pavement Core Logs and Core Photographs
Appendix D: Important Information about your Coffey Report

GEOTETOB21649 | Coffey Geotechnics Inc. | 28/Feb/2014 | Geotechnical Investigation Report Improvements to

Regional Road Corridor Bounded by Winston Churchill Blvd., Bush St., Old Main St., Mississauga Rd., Olde Base Line Rd.
Wellington, Ontario, Regional Municipality of Peel

Peel Project 11-4360



1 INTRODUCTION

Coffey Geotechnics Inc. (Coffey) was retained by HDR Corporation (HDR) on behalf of Regional
Municipality of Peel (Peel) to carry out a geotechnical investigation and subsequent interpretative reporting
for Project 11-4360 of Peel's proposed Improvements to Regional Corridor. It is understood from the
Project Terms of Reference (ToR) that the current engineering study is a continuation of the Municipal
Class EA study (for Bush Street and Mississauga Road, Peel Project 09-4370). The geotechnical objective
is to provide a preliminary pavement review (performance and deficiency) to assist the 30% detail design
for the proposed service improvements for the Regional Road Corridor. The pavement study for this stage
includes the following roadway sections:

e Olde Base Line Road from Winston Churchill Boulevard to Mississauga Road
¢ Winston Churchill Boulevard from Olde Base Line Road to Bush Street

The purposes of the investigation were to determine the existing pavement structure and subsurface
conditions at the site (determining the existing pavement deficiencies), and provide preliminary
geotechnical engineering recommendations to assist in the current design stage (30%) of the proposed
improvements works.

According to the project ToR, the relevant findings and recommendations from the previous study(ies)
(Project 09-4370) are to be incorporated and integrated into this study. It is important to note that the data
from Project 09-4370 is attached where necessary in this report for reference. However, Coffey has not
verified the data accuracy, nor the validation of the modelling (and analyses), nor the suitability of the
recommendations from the previous study(ies).

A limited scope of culvert condition survey, and a preliminary Hydrogeological Investigation have also been
carried out in conjunction with the geotechnical study. The data reports will be submitted under separate
covers.

This report contains the findings of the geotechnical field investigation and subsequent laboratory testing
together with our geotechnical engineering comments and considerations for road rehabilitation needs
within the project area. This report has been prepared for HDR, Peel Region, their engineers and their
designers in relation to Peel Project 11-4360. Further dissemination of this report is not permitted without
Coffey’s prior written approval.

2 PROJECT SUMMARY

As per the Peel Region ToR for this assignment (Section 2 of RFP 2011-066P ToR), the main scope of the
current assignment is to identify the existing pavement deficiencies to assist in completion of the 30% detalil
design. The preliminary investigation presented in this report provides the results of a field and laboratory
investigation and, where necessary, expands the scope to further provide the preliminary pavement design
and rehabilitation considerations for the following project roadway sections:
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Peel Region Project Number: 11-4360
Project location:  Olde Base Line Road from Winston Churchill Boulevard to Mississauga Road
Winston Churchill Boulevard from Olde Base Line Road to Bush Street

A previous investigation was carried out by Terraprobe Limited (Terraprobe) for pavement components on
Mississauga Road, Olde Main Street and Bush Street, and documented in a Draft Pavement Design Report
dated August 06, 2010 and an addendum email dated January 26, 2011. Findings and design data for
these roadway sections should be referred to the captioned report and relevant document.

This report is developed on the basis of our current investigation and scope of work. It should be read as a
standalone report.

2.1 Published Geology

The bedrock beneath the site, unconformably overlying the Queenston Formation, are rocks of sandstone,
dolostones and limestones interbedded with shales of Cararact Group of Lower Silurian Formation as per
the Ontario Ministry of Natural Resources Map M2326 “Southern Ontario Orangeville Quaternary Geology”
and the accompanying Geoscience Report No. 141 “Quaternary Geology of the Orangeville Area, Southern
Ontario”. ltis indicated that bedrock topography varies quite significantly in the area near Belfountain.

Surficial geology along Mississauga Road and Winston Churchill Boulevard is understood to largely
comprise stone—poor, sandy silt to silty sand till (Wentworth Till). Bedrock outcrops or thin overburden
(shaly till) over bedrock may be present at shallow depth along most of Olde Base Line Road. To the north
of the site (near Bush Street), the near surface soil may consist of glacioflivial (river) deposits.

The general topography in Belfountain-Caledon area is flat to gently rolling. The areal highest point is 5 km
west-northwest of Orangeville which slopes gently down from north to south. Locally, bedrock channels in
the Cataract-Belfountain form reliefs, with drumlin field regions being present in the site central areas.

No groundwater information was found during our desktop study.

2.2 Site Settings, Project Limits and Major Landmarks

The site is located within a rural area in the south of Town of Caledon, Ontario.
A Site Location Plan is presented as Drawing 1 to this report.

Based on Peel Region’s Terms of Reference, both Winston Churchill Blvd and Olde Base Line within the
project limits are two-lane rural arterial roads.
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The approximate chainages listed apply to the investigation (Project Stationing and Limits):

Winston Churchill Blvd Station 0+000 Olde Base Line (south limit of WCB)
Station 6+000 Bush Street (north limit of WCB)

Olde Base Line Station 0+000 Winston Churchill Blvd (west limit of OBL)
Station 2+700 Mississauga Road (east limit of OBL)

2.3 Project Scope, Design Objectives and Special Features

2.3.1 Project Scope

At the current stage as an EA component, no detailed development plan is defined. The assignment is to
identify the existing pavement deficiencies based on the visible distresses and riding quality (determined by
visual pavement assessment), and evaluate its structural competency based on the intrusive pavement
investigation.

No other special design features, e.g. urbanization, modification of alignments, intersection improvements,
culvert replacements, etc., are included at this stage.

The drainage configurations will remain generally unchanged. It is however, necessary to improve existing
drainage conditions at local areas, where identified.

2.3.2 Investigation Standards and Design Criteria

The site is located within a rural area in the south of Town of Caledon, Ontario.

A complete traffic study has not been completed at the time of the preparation of the report. As a base
assumption for this study (and confirmed by HDR and Peel Region), significant traffic growth and road
capacity improvements are not anticipated (Section 4.5 of ToR).

For pavement assessment and design purposes, relevant design and investigation standards are provided
below (based on the project ToR and clarification with Peel Region):
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Minimum Design Criteria and Construction Referenced Investigation and Design Standards
Standards

To be developed/completed as part of Phase Il of e Peel Region Road Standards (non-existent)

EA (Section 5.4 of ToR
( ) e Pavement Assessment Standards (MTO

Flexible Pavement Distress Manifestation
for Municipal Applications)

e Project Specific Design Criteria (MTO
Pavement Design and Rehabilitation
Manual GBE Method)

e Project Specific Design Criteria (AASHTO-
MTO Methods)

2.3.3 Traffic Data

The following traffic information is provided for the current study:

Winston Churchill Boulevard Olde Base Line Road
Count Year 2012 2012
AADT (2011) 2147 2230
Annual growth factor 2% assumed D% assumed
Commercial Vehicle Ratio (maximum) 6% 3%

3 GROUND INVESTIGATION METHODOLOGY

The scope of this geotechnical investigation, including the associated laboratory testing and reporting, has
been carried out in general accordance with Coffey’s existing term contract with the client.

The procedures outlined herein include the following office, field and laboratory components:

1. Review of roads construction history, including initial construction as-built drawings, major
rehabilitation events (year and methodology), reconstruction details (year and methodology),
major maintenance activities (year and maintenance details);

2. Review of previous investigations;
3. Carry out a visual pavement condition assessment;

4. Carry out a confirmatory pavement borehole investigation (intrusive) based on the information
collected through steps 1 to 3 (targeting poor performance areas);

5. Carry out a confirmatory geotechnical testing program to assess the material qualities of the
existing pavement courses detailed in step 3;
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6. Compile findings for existing pavement conditions and establish site specific pavement model;
7. Carry out a pavement analysis based on the traffic data provided for the study;

8. Develop cost-effective pavement rehabilitation alternatives based on results from steps 5, 6
and 7.

3.1 Review of roads construction history

No data is available for review at the time of the preparation of the report.

3.2 Review of previous investigations

No data is available for review at the time of the preparation of the report.
3.3 Visual Pavement Assessment

A brief visual pavement condition survey has been carried out for this study on December 7, 2012. This
work was carried out based on the MTO guidance for municipal roads (SP-022). The results of the visual
assessment have identified the pavement distresses with their types, frequencies, and severities. A
summary of the possible causes for the distresses are included in the assessment.

3.4 Confirmatory Pavement Borehole Investigation

Prior to undertaking field drilling, clearance of existing utility services to the site was obtained from the
applicable agencies. The field investigation was then undertaken on December 7, 2012 and comprised the
drilling of 44 boreholes (30 in Winston Churchill Blvd and 14 in Olde Base Line Road) with 9 additional
pavement cores (6 in Winston Churchill Blvd and 3 in Olde Base Line Road). The borehole depths varied
from 1.5 to 5.0 m with shallower exceptions when bedrock was encountered. The borehole locations were
selected by Coffey to maximize the coverage of the site.

All boreholes were drilled through the existing roadway pavement using a truck-mounted CME 75 drilling
rig equipped with hollow/solid stem continuous flight auger equipment. The field drilling works were
completed under the full time supervision of a Coffey Technician. Pavement granular samples were
obtained directly off the retrieved augers. Subgrade soil samples were collected at regular intervals using a
50 mm (outside diameter) split-barrel sampler driven with a 63.5 kg hammer with a drop height of 0.76 m.
Standard penetration testing (SPT) was conducted as per the procedures stipulated in ASTM D1586-11.
All samples were logged in the field and returned to Coffey’s laboratory in Etobicoke for review.

The exploratory borehole locations were not surveyed.

Borehole logs are presented with this report in Appendix A, with their respective locations presented on
Drawing 2.
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On completion of drilling, all boreholes were backfilled to the base of the asphalt pavement in accordance
with the requirements of Ontario Regulation 903 and associated amendments. Each borehole was then
covered with a single lift of nominally compacted, cold patch asphalt of a minimum thickness of 50 mm to
match the surrounding pavement grade.

Groundwater level observations were made during drilling and in the open boreholes at the completion of
the drilling operations. Details of groundwater observations for each borehole are presented on the
respective borehole logs presented in Appendix A. No monitoring wells or piezometers were installed in
the pavement boreholes during the investigation.

Further discussion on groundwater may be referred to the Preliminary Hydrogeological Study.
3.5 Geotechnical Confirmatory Testing

In situ Standard Penetration Tests (SPTs) were undertaken at frequent depth intervals using a 50 mm
outside diameter and 35 mm internal diameter split barrel sampler driven with a hammer of mass 63.5 kg
dropping 760 mm in accordance with the ASTM D 1586-11 test method — “The Standard Method of
Standard Penetration Testing (SPT)”.

Table 3.5.1 Summary of In-situ Testing Schedule

SPT Testing
Location No of Boreholes
In Granular In Subgrade
Winston Churchill Blvd 30 2 4
Olde Base Line Road 14 3 3
Total 44 5 7

Selected soil samples were submitted to Coffey’s laboratory for natural moisture content determination, the
results of which are presented on the borehole logs in Appendix A. Selected granular and subgrade soil
samples taken from the boreholes were tested for grain size distribution determinations, the results of
which are presented in Appendix B.

Table 3.5.2 Summary of Laboratory Testing Schedule

Testing for Moisture Content Testlng fo.r Gr.aln SIE
. No of Distribution
Location
Boreholes
Granular Subgrade Granular Subgrade
Winston
Churchill 30 18 11 6 3
Blvd
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Olde Base 14 15 6 4 2
Line Road
Total 44 33 17 10 5

4 PAVEMENT SURFACE AND SUBSURFACE CONDITIONS
4.1 Existing Pavement Conditions
4.1.1 Summary of Pavement Assessment

The existing roadway sections of Winston Churchill Boulevard and Olde Base Line Road are both two lane
rural constructions. A small creek tributary (identified as Erin Branch) meanders through from the north of
the site. The pavement surface is generally constructed on low embankment, whilst in some areas the
pavement surface being only slightly above the side ditches.

Faulty cross-fall was observed at several locations of the roads.

Rideability within the section is generally uncomfortable and fair at posted speed limits in Winston Churchill
Boulevard and Olde Base Line, respectively.

Construction history of the roads, including recent rehabilitation or maintenance activities, was not known at
the time of the investigation.

4.1.1.1  Winston Churchill Blvd

The roadway sections lie in a generally flat area with a gentle down slope from north to south. The
roadway section along Winston Churchill Blvd appears to be surfaced with a thin layer of asphalt surface
course. The pavement condition is visually poor to very poor with intermittent medium severity ravelling,
frequent medium severity single/multiple unsealed cracking, occasional high severity large area alligator
cracking, and extensive medium severity pavement edge break. Deep seated pavement structural failures
(deep ruts) were not frequent. A few to some localized depressions were observed where poor site
drainage conditions were identified in the vicinities.

Evidence of multiple rehabilitation efforts was observed in many areas along the roadway.
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Pavement
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Figure 1 Winston Churchill Blvd. - General Pavement Overview, noting extensive edge repairs

Figure 2 Winston Churchill Blvd. - Close up on Pavement Surface Condition: Failing Patch Work,
Severe Ravelling
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Figure 3 Winston Churchill Blvd. - Pavement Edge Break/ Severe Cracking

Figure 4 Winston Churchill Blvd. - Surface Distortion (Wheel Path Rutting), and Flushing
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Largely, a 2.0 to 3.0 m wide unpaved shoulders flank each side of the road. The shoulders are generally
surfaced with a layer of granular material consisting of sand and gravel. The overall condition of the
shoulder is fair. No major deterioration was observed in the shoulder except occasional gullies on the outer
shoulder which indicate the occurrence of minor soil erosion and some grass growth within the shoulder.

Side ditches are generally in need of major maintenance. In some areas, siltation and heavy vegetation
were observed, which impede the performance of effective drainage conditions. Occasionally, faulty
longitudinal or horizontal grading created a “bath tub” effect in the local areas.

Figure 5 Winston Churchill Blvd. - Depress Areas near a Hydro Pole in Shoulder
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Figure 6 Winston Churchill Blvd. - Ponding in Shoulder - Faulty Grading near Pavement Edge
4.1.1.2 Olde Base Line Road

The pavement condition along Olde Base Line Road is visually fair to poor with extensive sections of
narrow shoulders. The pavement structure is constructed on near or at-grade with shallow side ditch
flanking both sides of the road. The pavement distresses include frequent medium-severity cracking being
observed throughout the project length. In isolated areas, it exhibits intermittent raveling and high-severity
single and multiple cracking. Local depressions were observed elsewhere in the paved area.
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Figure 7 Olde Base Line - Typical Condition of Roadway

Figure 8 Olde Base Line - Multiple High Severity Longitudinal Cracks
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Largely, a 0.6 to 1.2 m wide unpaved shoulder flanks each side of the road. The shoulders are generally
unpaved. The overall condition of the shoulder is poor to fair.

Roadside ditches of the roadway appeared to be partially functional. Tall grass overgrowth was observed in
many sections of the drainage ditches.

Figure 9 Olde Base Line - Very Narrow (or No) Shoulder, Tall Grass, Extensive Pavement Edge
Cracking

4.1.2 Culvert (or Drainage) Survey

Condition survey for cross road corrugated steel pipe culverts (CSP), if any, will be inspected and report
submitted under a separate cover. It is expected that any existing CSP culvert will be replaced or modified
where necessary during the new rehabilitation of the road.

4.1.3 Possible Causes of Pavement Distresses

The visual pavement condition survey indicated that the observed pavement varies significantly in
performance at the site. Although the pavement history for construction, maintenance and rehabilitation is
not known, it is our opinion, based on the visual evidences, that the pavement distresses for Winston
Churchill may be associated with pavement structural deficiency, while Olde Base Line Road distresses
may be a result of temperature related issues, lack of maintenance, problem associated with narrow (or nil)
shoulders, or asphalt aging.
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Site drainage on Winston Churchill Blvd is in need of upgrade, reinstatement and maintenance, i.e. clean
up the sediment. Some evidence of frost heave is observed. Narrow shoulder configuration on Olde Base
Line should be addressed as part of the current EA study.

4.2 Field Investigation Data and Laboratory Testing Results

The geology encountered across the site was as anticipated from review of the available OGS geological
information. Borehole locations were selected in the driving lane or at edge of pavement along roadway

sections, at approximately 200 m intervals alternating in opposite directions.

Borehole locations in this

report are referenced to metric chainages. The field layout was established by Coffey field staff based on
the reference point stations painted on the edge of the highway pavement surface. The following table

summarizes the borehole locations.

Table 4.2.1 Summary of Borehole Locations

BH Winston Churchill Blvd. BH NO. Olde Base Line Road
No.
Station Southbound | Northbound Station Westbound | Eastbound
0-050 V]
0+000 (Olde Base Line intersection) 04000 (Winston Churchill Blvd. Intersection)
1 0+050 V] 1 0+050 V]
2 0+250 V] 2 0+250 V]
3 0+450 V] 3 0+450 V]
4 0+650 V] 4 0+650 V]
5 0+850 V] 5 0+850 V]
6 1+050 V] 6 1+050 V]
7 1+250 V] 7 1+250 V]
8 1+450 V] 8 1+450 V]
9 1+650 V] 9 1+650 V1
10 1+850 V] 10 1+850 V]
11 2+050 V] 11 2+050 V1
12 2+250 V] 12 2+250 V]
13 2+450 V] 13 2+450 V1
14 2+650 V] 14 2+650 V]
15 2+850 V] 2+700 (Mississauga Road Intersection)
16 3+050 V]
17 3+250 V]
18 3+450 V]
19 3+650 V]
20 3+850 V]
21 4+050 V1
22 4+250 V]
23 4+450 V1
24 4+650 V]
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BH Winston Churchill Blvd. BH NO. Olde Base Line Road
No.
25 4+790 V]
26 5+050 V]
27 5+250 V]
28 5+450 V]
29 5+650 V]
30 5+850 V]
6+000 (Bush Street)

Asphalt thickness measurement was taken in core holes at all borehole locations. Cores were taken at
selected locations. Pavement Core Logs and Core Photographs are presented in Appendix C. No
specified asphalt testing was commissioned for this assignment.

Generally, the pavement structure consisted of an asphaltic concrete with thickness varying significantly
between 15 mm and 200 mm overlying a layer of granular base/sub-base material ranging in thickness
from 130 mm to over 1.4 m.

A detailed description of the subsurface conditions encountered in the boreholes completed at the site is
presented on the borehole logs in Appendix A. The generalized sub-surface conditions encountered are
summarized as follows.

421 Winston Churchill Boulevard

The existing pavement structure has been constructed to a two lane rural section; the roadway is supported
on a low embankment constructed with fill, or on a native subgrade (including in places on inferred
bedrock). The borehole data shows relative consistency in the character and condition of the subgrade soil
(fill as well as native subgrade) along the length of the project, where the pavement profile is close to
existing grade.

SPT “N” values in the near surface zone (upper 0.76 m below surface) of high blow counts were recorded.
The high blow counts were likely a result of the frost in soil. Penetration index recorded at a depth of 0.76
m (or slightly below) recorded N values ranging from 8 to 26 blows/300 mm, indicating a loose to compact
condition.

Field moisture content recorded in the granular base layer ranged from 2.2 to 4.0%. In BH10 (at Sta.
1+850), the recorded moisture content was 7.7%, indicating wetter than normal conditions.

Field moisture content recorded in the granular subbase layer ranged from 2.8 to 10.0%. However, in
several borehole locations, wetter than normal conditions were found (BH 4 at Sta. 0+650, 21.1%; BH10,
13.1%; BH16 at 3+050, 16.6%; and BH23 at 4+450, 12.4%).

Bedrock was inferred at shallow depth, varying from 0.76 m to 5.0 m, in some boreholes.
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Generally, subgrade soil encountered in the boreholes underlying the pavement structure comprised a
layer of sandy silt to silty sand. This deposit generally includes a trace to some clay. The clay content is
sufficient to impart a weak plasticity to the soil. Trace gravel was also encountered within the subgrade soil
in many boreholes.

The native sandy silt till to silty sand till generally extended beyond the termination depth of the
investigation except in the boreholes terminating on the inferred bedrock. Based on local experience and
grain size distribution results, this silty sand to sandy silt till subgrade is considered low frost susceptible.

The natural moisture contents measured within the subgrade range from 7 (silty sand) to 38% (sandy silt
with clay).

The auger holes were dry and open during the field work. No groundwater was encountered during drilling
or on completion of the boreholes. Based on the geology encountered during the investigation, significant
volumes of groundwater are not anticipated beneath the site, though the groundwater conditions
encountered may vary due to temperature, season, precipitation and other factors that may differ from
those experienced at the time of the investigation. Perched water conditions could also occur due to the
accumulation of surface water within the pervious granular material overlying the relatively low pervious
native till.

The encountered strata are presented on the attached Borehole Records in Appendix A of this report. The
existing pavement cross-section consists of the following:
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Winston Churchill Blvd from Olde Base Line Rd northward to Bush St

Southbound Northbound
Thickness (mm) Thickness (mm)
Sub Total Type of Sub Total Type of
Station Asph | Base Base Gran Subgrade Asph | Base | Base Gran Subgrade Station
0-050 45 605 250 855 Cl Si Some Sa 0-050
0+050 40 280 Nil 280 Cl Si Some Sa 0+050
0+250 40 360 350 710 Bedrock 0+250
0+450 40 360 500 860 Sa Si 0+450
0+650 45 455 Nil 455 CISiTrSa 0+650
0+850 110 245 255 500 Si Sa 0+850
1+050 30 270 250 520 SiClTrSa 1+050
1+250 75 485 Nil 485 CI Si 1+250
1+450 40 465 Nil 465 SiSa Tr Gr 1+450
1+650 85 450 Nil 450 SiSaTrGr 1+650
1+850 100 405 Nil 405 Sa Si Tr CI (Till) 1+850
2+050 45 335 Nil 335 SiSa TrGr 2+050
2+250 40 250 310 560 SaSiTrCl 2+250
2+450 25 280 455 735 Cl Si 2+450
2+650 45 415 Nil 415 Sa Si 2+650
2+850 70 440 Nil 440 CISiTrSa 2+850
3+050 75 485 Nil 485 Sa Si 3+050
3+250 75 330 Nil 330 SaSiTrCl 3+250
3+450 40 315 Nil 315 SiSaTrGr 3+450
Si Sa Some
3+650 25 230 nil 230 Gr 3+650
3+850 50 410 Nil 410 SiSaTrGr 3+850
4+050 45 415 300 715 CISiTrSa 4+050
4+250 15 240 505 745 Si Sa Tr Gr 4+250
4+450 60 700 0 700 SiSaTrCl 4+450
4+650 15 190 555 745 Bedrock 4+650
4+790 50 550 900 1450 4+790
5+050 100 305 355 660 CISiTrSaTrGr 5+050
5+250 100 510 890 1400 5+250
5+450 45 415 Nil 415 Si Sa Some Gr 5+450
5+650 80 530 890 1420 5+650
5+850 40 165 1295 1460 5+850
Averages 48 343 241.3 584.3 60.6 | 4216 | 277.5 | 699.1 Averages
Minimum 15 165 0.0 315 25 230 0 230 Minimum
Maximum 100 485 1295 1460 110 700 900 1450 Maximum
15 15 15 15 16 16 16 16

The following charts illustrate the thickness distributions for each pavement layer component along Winston
Churchill Blvd.
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Figure 12 Winston Churchill Blvd Granular SubBase Thickness Distribution

Laboratory testing results show that the granular base samples may exceed or be on the fine side in
comparison with the gradation specifications of a OPSS Granular A material.
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Figure 13 Winston Churchill Blvd. Laboratory Testing Results (Particle Size Distribution) of the
Granular Base Material
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It is important to realize, although a standard practice, that the split spoon sampler has a size limitation for
the samples which can be taken from the ground. Auger samples tend to represent a mixture of multiple
soil layers. The gradation distributions of granular layers may be adversely affected by the grinding action
during the sampling process, and also cannot be accurately estimated based on the small samples taken
from the borehole investigation.
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Figure 14 Winston Churchill Blvd. Laboratory Testing Results (Particle Size Distribution) of the
Granular SubBase Material

4.2.2 Olde Base Line Road

The existing pavement structure on Olde Base Line Road has been constructed to a two lane rural section;
the roadway is supported on a low embankment constructed with fill, or on a native subgrade (including in
places on inferred bedrock). The borehole data show relative consistency in the character and condition of
the subgrade soil (fill as well as native subgrade) along the length of the project, where the pavement
profile is close to existing grade.

Penetration index recorded at a depth of 0.76 m (or slightly below) recorded N values ranging from 3 to 29
blows/300 mm, indicating a very loose to compact condition (or soft to very stiff). Peat was observed in
Boreholes BH1 and BH2.

Field moisture content recorded in the granular base layer ranged from 2.9 to 5.3%.

Field moisture content recorded in the granular subbase layer ranged from 5.0 to 8.6%. However, in
several borehole locations, wetter than normal conditions were found (BH 7 at Sta. 1+250, 17.8%; BH8 at
1+450, 23.4%; BH9 at 1+650, 18.5%; and BH13 at 2+450, 20.4%). The road sections with wet subbase
conditions exhibited extensive pavement cracks, as shown in Figure 8 of Section 4 of the report.
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Generally, subgrade soil encountered in the boreholes underlying the pavement structure comprised a
layer of clayey silt to silty sand. This deposit generally includes a trace of to some clay. The clay content is
sufficient to impart a weak plasticity to the soil. A trace of gravel was also encountered within the subgrade
soil in many boreholes.

The natural moisture contents measured within the subgrade range from 4.5 (sand) to 23% (clayey silt,
some sand).

The native soil generally extended beyond the termination depth of the investigation except in the
boreholes terminating on the inferred bedrock.

Based on local experience and grain size distribution testing results, the silty sand till subgrade is
considered low to medium frost susceptible.

Bedrock was inferred at shallow depth, varying from 1.1 m to 3.5 m, in some boreholes.

The auger holes were dry and open during the field work. No groundwater was encountered during drilling
or on completion of the boreholes. Based on the geology encountered during the investigation, significant
volumes of groundwater are not anticipated beneath the site, though the groundwater conditions
encountered may vary due to temperature, season, precipitation and other factors that may differ from
those experienced at the time of the investigation. Perched water conditions could also occur due to the
accumulation of surface water within the pervious granular material overlying the relatively low pervious
native till.

The encountered strata are presented on the attached Borehole Records in Appendix A of this report. The
existing pavement cross-section consists of the following:
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Olde Base Line Rd from Winston Churchill Blvd eastward to Mississauga Rd

Westbound Eastbound
Thickness (mm Thickness (mm

Sub | Total Type of Sub | Total Type of
Station | Asph | Base | Base | Gran Subgrade Asph | Base | Base | Gran Subgrade Station
0+050 200 180 Nil 180 | Si Sa Some Gr [ 0+050
0+250 190 660 Nil 660 | CI SiSome Sa 0+250
0+450 120 230 850 | 1080 Bedrock 0+450
0+650 140 130 Nil 130 | Si Sa Some Gr 0+650
0+850 40 540 920 | 1460 0+850
1+050 165 225 Nil 225 | SiSaSome Gr 1+050
1+250 85 565 Nil 565 Cl Si 1+250
1+450 105 795 Nil 795 | CISiSome Sa 1+450
1+650 110 430 Nil 430 Cl Si 1+650
1+850 130 250 Nil 250 | Sa Si Some Gr 1+850
2+050 55 565 480 | 1045 Bedrock 2+050
2+250 60 260 | 1180 | 1440 2+250
2+450 140 390 Nil 390 Cl Si 2+450
2+650 70 690 nil 690 | SiSa Some Gr 2+650

The following charts illustrate the thickness distributions for each pavement layer component along Olde
Base Line Road.
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Figure 15 Olde Base Line Rd Asphalt Concrete Thickness Distribution
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Figure 17 Olde Base Line Rd. Granular SubBase Thickness Distribution

Laboratory testing results show that the granular base samples may exceed or be on the fine side in
comparison with the gradation specifications of a OPSS Granular A material.
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Figure 18 Olde Base Line Road Laboratory Testing Results (Particle Size Distribution) of the
Granular Base Material
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Figure 19 Olde Base Line Road Laboratory Testing Results (Particle Size Distribution) of the
Granular SubBase Material
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It is important to realize, although a standard practice, that the split spoon sampler has a size limitation for
the samples which can be taken from the ground. Auger samples tend to represent a mixture of multiple
soil layers. The gradation distributions of granular layers may be adversely affected by the grinding action
during the sampling process, and also cannot be accurately estimated based on the small samples taken
from the borehole investigation.

4.3 Pavement Structural Deficiency Analyses

It is understood that the current assignment includes a preliminary analysis for existing pavement condition
and performance of the existing roadways. This exercise focuses on the “current” pavement conditions of
the study roads and their potential “near term” and long term performance. The results of the exercise will
be utilized to assist the client to develop strategic decisions of pavement improvement for the study
corridor.

4.3.1 Input Parameters for Analysis of Existing Condition

From a pavement structural strength viewpoint, the condition of the granular components has in all
likelihood, deteriorated in the period since construction, resulting in reduction in grain size which may take
some of the existing granular materials outside current OPSS specifications for gradation. Pavement
structural layer strength reduction will be required due to deteriorated granular material and existing
distress for analysis purposes.

For preliminary analyses, the MTO recommended factors on Granular Base Equivalency (GBE)
methodology1 is used. The GBE analysis methodology does not require a design life as input parameter.
The following GBE layer reduction coefficients are adopted for the evaluation of existing pavement
structural capacity (deficiency).

Material GBE Factor
Resurfacing - Cold in Place mix with New Granular A 1.0
Resurfacing — Pulverized Asphalt mixed with Existing Base 1.0
Resurfacing - Old Granular Base 0.75
Resurfacing - Old Granular Subbase 0.5
Reconstruction — Old Granular Base 0.6
Reconstruction — Old Granular Subbase 0.4

For comparison, pavement structural analyses for existing pavement condition are carried out based on the
1993 ‘AASHTO Guide for the Design of Pavement Structures’ and the Ontario Ministry MI-183 publication
‘Adaption and Verification of the AASHTO Pavement Design for Ontario Conditions’ (dated March 9, 2001,

! Page 154 Table 3.5 Granular Base Equivalency Factors, Pavement Design and Rehabilitation Manual,
published by Ontario Ministry of Transportation, dated 1990
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plus Addendum dated December 2011). The pavement analyses have been prepared assuming a 20 year
design life.

. Design Subgrade
o . . . Cumulative ESALs >
Route Initial/Terminal Serviceability (initial design life) Resilient Modulus
(Mg)
Pavement Resurfacing /Rehabilitation
Winst hurchill
ns ogl\% urent pi=42, p =20 420,800 (20 years) 25
Olde Base Line Road pi=4.2,p;=2.0 500,800 (20 years) 25

Structural Coefficients (‘a' values):

New HMA 1042
New Base (Gran A) :0.14
New Subbase (Gran B-Ill) :0.09
Old HMA :0.27 (for final resurfacing)

: 0.24 (for checking the adequacy of milled surface)
Old Granular Base :0.12
Old Granular Subbase :0.07

Drainage Coefficient

m = 1.0 (for new granular base);

m = 0.9 (for existing /old base and subbase)
Standard Deviation :S=0.44
Reliability :R=85%

The pavement structural number (SN) required for supporting the predicted traffic conditions, based on the
above input data, for Winston Churchill Blvd and Olde Baseline is 91 and 84, respectively.

In comparison, the following illustrations describe the pavement structural competency (deficiency) based
on the material quality(ies), the structural layer thicknesses and projected future traffic for a similar road
condition in Peel Region. For reference, a typical municipal structural standard is also included for
comparison.
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Section 1 (Sta. 0+000 to Sta. 2+150)

Winston Churchill Blvd

Municipal Typical

Asphalt
Concrete (mm)

Granular Base

Southbound

Northbound

Granular 300 mm Gran Subbase 0 — 350 mm Gran Subbase 0 — 500 mm Gran Subbase
Subbase OPSS Gran. B average 120 mm average 144 mm
Subgrade

GBE 550 417 446

SNeq 90 64 69

Section 2 (Sta. 2+150 to Sta. 3+350)

Asphalt
Concrete (mm)

Granular Base

Granular 300 mm Gran Subbase 0 — 310 mm Gran Subbase 0 — 455 mm Gran Subbase
Subbase (OPSS Gran. B) (average 103 mm) (average 152 mm)
Subgrade

GBE 550 405 410

SNeq 90 63 63

Section 3 (Sta. 3+350 to Sta. 3+950)

Asphalt
Concrete (mm)

Granular Base

Granular 300 mm Gran Subbase 0 — 0 mm Gran Subbase 0 mm Gran Subbase
Subbase (OPSS Gran. B) (average 0 mm) (average 0 mm)
Subgrade

GBE 550 329 204

SNeq 90 52 32

Section 4 (Sta. 3+950 to Sta. 4+750)

Asphalt
Concrete (mm)

Granular Base

Granular 300 mm Gran Subbase 505 — 555 mm Gran 0 — 300 mm Gran Subbase
Subbase (OPSS Gran. B) Subbase (average 530 mm) (average 150 mm)
Subgrade

GBE 550 445 560

SNeq a0 61 86

Section 5 (Sta. 4+750 to Sta. 5+550)

Asphalt
Concrete (mm)

Granular Base
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Municipal Typical ‘

Southbound

Northbound

Granular 300 mm Gran Subbase 0 — 555 mm Gran Subbase 890 — 900 mm Gran
Subbase OPSS Gran. B average 303 mm Subbase (average 895 mm
Subgrade
GBE 550 445 939
SNeq 90 67 135
Section 6 (Sta. 5+550 to Sta. 5+750)
Asphalt No Data

Concrete (mm)

Granular Base

Granular 300 mm Gran Subbase 890 mm Gran Subbase
Subbase OPSS Gran. B average 890 mm
Subgrade “ “
GBE 550 943
SNeq 90 136
Section 7 (Sta. 5+750 to Sta. 6+000)
Asphalt No Data
Concrete (mm)
Granular Base
Granular 300 mm Gran Subbase 1295 mm Gran Subbase
Subbase (OPSS Gran. B) (average 1295 mm)
GBE 550 821
SNeq a0 111
Olde Base Line Road (Sta. 0+000 to Sta. 2+700)
Municipal Typical Southbound Northbound
Asphalt

Concrete (mm)

Granular Base

Granular 300 mm Gran Subbase 0 — 1180 mm Gran Subbase 0 — 920 mm Gran Subbase
Subbase (OPSS Gran. B) (average 169 mm) (average 321 mm)
Subgrade

GBE 550 561 604

SNeq 90 92 94

If the future traffic is to include trucks and buses or there is a significant increase in the traffic volume, the
pavement may need to be fully upgraded to support the proposed traffic conditions.

In general, the structurally deficient sections correspond to the visual distress indicators.

GEOTETOB21649AA | Coffey Geotechnics Inc. | 28/Feb/2014 | Geotechnical Investigation Report Improvements to
Regional Road Corridor Bounded by Winston Churchill Blvd., Bush St., Old Main St., Mississauga Rd., Olde Base Line Rd.
Wellington, Ontario, Regional Municipality of Peel

Peel Project 11-4360

28



Through the review of the field investigation, laboratory testing data and pavement structural
analyses, it appears that the main causes of the distresses in the subject roadway sections are
largely attributed to insufficient strength and stability (Winston Churchill Blvd.) and temperature
related deteriorations (Olde Base Line Road). For both roads, some common problems are also
identified, including the pavement aging related poor surfacing, water logging due to top permeable
layers and bottom relatively impermeable layers, and possible untimely maintenance.

5 PRELIMINARY PAVEMENT REHABILITATION STRATEGY
5.1 Traffic Data

The following traffic data was provided by the client for the current study:

Winston Churchill Boulevard Olde Base Line Road
Count Year 2012 2012
AADT (2011) 2147 2230
Annual growth factor 2% assumed 2% assumed
Commercial Vehicle Ratio (maximum) 6% 3%

5.2 Design Criteria and Primary Considerations

It is understood that the Regional Municipality of Peel is considering upgrading the roadways as part of the
corridor improvements. It is assumed that the roadway profile will remain similar to the existing. At the
time of the preparation of the report, no widening of the pavement platform is required. No plans for
upgrade of the intersections, side roads or associated side entrances are considered.

Side ditches and drainage design is beyond the scope of this study.

The recommended pavement thickness designs for the project are based on the 1993 ‘AASHTO Guide for
the Design of Pavement Structures’ and the Ontario Ministry MI-183 publication ‘Adaption and Verification
of the AASHTO Pavement Design for Ontario Conditions’ (dated March 9, 2001, plus Addendum dated
December 2011). The pavement thickness designs have been prepared on the basis of a 20 year design
life.

In Section 4, it is noted that the thickness of the granular pavement components varies significantly at the
locations of the boreholes. There was no apparent intermixing between the granular base/subbase and the
underlying subgrade at the borehole locations, which indicates no apparent rutting in the subgrade. This
indicates that the overall pavement structural layer thicknesses in general are sufficient to support the
“current” traffic conditions. However, based on the visual examination and limited laboratory testing results,
the condition of the granular components has deteriorated in the period since construction, resulting in
reduction in grain size which may take some of the existing granular materials outside current OPSS
specifications for gradation. These may be replaced with new granular materials which conform to the
OPSS specifications.

The recommendations for pavement design provided in Table 5.1 below are for preliminary consideration to
assist 30% detail design for the Class EA, and are based on the “projected” traffic volume and the sub-
grade soil properties identified during the ground investigation.
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Final considerations on rehabilitation alternatives, discussions on material reuse, life cycle analysis and
incorporating other design features can be developed in accordance with the project design standards. As
such, the recommendations provided in this report should be considered a minimum requirement and for
preliminary design purposes only.

5.2.1 Winston Churchill Blvd

5.2.1.1 Review of the alternatives

The asphalt concrete courses on Winston Churchill Blvd are generally thin. Granular base and subbase
material gradings do not generally conform to the relevant OPSS requirements. Based on the field
observations and the analysis, the inspected pavement condition of Winston Churchill Blvd is considered to
be close to its terminal condition. As discussed above, the asphalt thicknesses are grossly inadequate
when compared to contemporary GTA municipality requirements for similar roads.

We have carried out a breakdown analysis based on the HDR/Region’s request in order to explore
alternatives as shown in the table below. However, the analysis is based on the structural strength only.
The analysis does not address drainage issues, nor does it consider the profile continuity which is a
decision to be undertaken by the Region during the detailed design stage.

Table 5.1: Pavement Design Considerations

Subsection Minimum Requirement Based on the | Minimum Required Pavement Make-up
Structural Strength Average Thickness (mm)
AC Gran. A Gran. B (Old)
(old)
1 | from Old AC Replacement: 1) remove AC 2) compact 110 390 130
Base Line existing Gran. Base 3) Place new AC 110 mm | (40mm HL-3
(0+000) to resulting in an average grade raise of 55 mm. and 70mm
Sta. 2+200 HL-8)
2| 2+200 to AC Replacement: 1) remove AC 2) compact 100 365 125
3+350 existing Gran. Base 3) Place new AC 100 mm | (40mm HL-3
resulting in an average grade raise of 45 mm. and 60mm
HL-8)
3 | 3+350 to Full Depth Pavement Reconstruction: 1) 110 300+ 0
4+050 excavate 360 mm below the existing | (40mmHL-3 (new)
pavement 2) place 300 mm new Gran. A 3) | and 70mm
Place new AC 110 mm resulting in an HL-8)
average grade raise of 55 mm.
4 | 4+050 to AC Replacement: 1) remove AC 2) compact 100 385 340
4+750 existing Gran. Base 3) Place new AC 100 mm | (40mm HL-3
resulting in an average grade raise of 65 mm. and 60mm
HL-8)
5| 4+750 to AC Replacement: 1) remove AC 2) compact 100 415 600
existing Gran. Base 3) Place new AC 100 mm | (40mm HL-3
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Subsection Minimum Requirement Based on the | Minimum Required Pavement Make-up
Structural Strength Average Thickness (mm)
AC Gran. A Gran. B (Old)
(old)
5+550 resulting in an average grade raise of 35 mm. and 60mm
HL-8)
6 | 5+550 to Non Structural Overlay (mill 40 mm pave 40 80 530 890
5+750 mm) (Mill 40mm
pave 40mm
HL-3)
7 | 5+750 to AC Replacement: 1) remove AC 2) compact 50 165 1295
Bush existing Gran. Base 3) Place new AC 50 mm | (50mm HL-3)
intersection | resulting in an average grade raise of 10 mm.

* New Gran. A

Based on the pavement investigation and analysis, we have reviewed the following pavement rehabilitation
alternatives:

1.

Full Depth Pavement Reconstruction (mandatory for Subsection 3, optional for other Subsections):
this alternative will address pavement structural deficiency, and it will correct wet base or subbase
conditions.

AC Replacement (recommended for Subsections 1, 2, 4, 5 and 7; insufficient for Subsection 3;
optional for Subsections 6): this alternative will address pavement structural deficiency and it does
not remove existing base/subbase courses, but it will not correct wet base or subbase conditions.

Cold-in-place Recycling (CIR): this alternative will improve pavement structural capacity, but it
cannot correct wet base or subbase conditions. Limitations: CIR usually works with where existing
AC thickness exceeds 100 mm (or a minimum of 50mm). On Winston Churchill Blvd, the existing
pavement AC thickness is too thin to work with.

Non Structural Overlay (recommended for Subsections 6; insufficient for other Subsections): this
alternative will NOT improve pavement structural capacity, nor can it correct wet base or subbase
conditions.
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5.2.1.2 Recommendations

For preliminary design purposes, we recommend that a Full Depth AC replacement for all Subsections
except a Full Depth Pavement Reconstruction for Subsection 3 should be implemented for Winston
Churchill Blvd. Other factors (e.g. aging, temperature, drainage, maintenance, etc.) should also be
considered during the detailed design stage where the final pavement rehabilitation methodology could
change from our current recommendations.

5.2.2 Olde Base Line Road

For similar traffic and geological conditions, Olde Base Line road has performed relatively better. From a
structural standpoint, the existing roadway pavement thickness at Olde Base Line road is in a much better
condition. The roadway can be rehabilitated with a non structural overlay strategy (mill 50 mm pave 50
mm) for the future 20 year traffic.

Regular maintenance program, e.g. crack sealing, should be allowed and recommended immediately when
it is found, throughout the life span of the pavement.

Table 5.3: Final Pavement Make-up (Pavement Structure)

Subsection New Pavement Structure Average Thickness (mm)
AC Gran. A (Old) Gran. B (Old)
1 | from WCB (0+000) to Sta. 2+700 115 422 245
(Mill 50mm pave 50mm HL-3)

5.3 Other Considerations

Insufficient drainage attributes to some significant pavement failures as identified through the investigation.
A roadside drainage improvement program will be necessary to improve the current drainage conditions,
which may include shoulder widening, ditch cleansing, sedimentation removal, cross-fall correction and
ditch gradient correction and other appropriate measures.

Material specifications and construction considerations are beyond the scope of work for a preliminary
pavement investigation. Pavement life cycle analysis can be addressed as part of the detailed design.

Based on available soil data, the recommended slope for pavement embankment could be 2 : 1 for
preliminary design purpose. During detailed design stage, slope stability analysis shall be performed to
adopt any changes in the above-recommended slope, if warranted.

Intersection improvements, side roads and entrances, and associated infrastructure improvements are not
included in this study. Supplementary investigations will be required if concerns may arise during planning
and design stages. As a general rule, the existing bituminous surface treatment/asphaltic concrete
surfacing at intersections may be removed to the end of the proposed turn radii prior to constructing the
new pavement, if applicable. Paving limits extending into the side roads may be required to match the
finished grade and the corresponding HMA thicknesses where these sections lie adjacent to existing
roadway. Butt (lap) joints may be constructed at the paving terminus of the project. The construction of the
joints may be carried out in conformance with OPSS 310 requirements.
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Commercial and residential entrances may be constructed in accordance with OPSD 301 series.

Culvert replacement and urban sections, if considered, will need additional investigations.

6 LIMITATIONS OF REPORT

Coffey should be retained for general review of the final design, grading plan and specifications to verify
that this report has been properly interpreted and implemented. If not accorded the privilege of making this
review, Coffey will assume no responsibility for interpretation of the recommendations in the report.

Coffey has endeavoured to assess all information provided to them during this investigation, but makes no
guarantees or warranties as to the accuracy or completeness of this information. Any changes in the scope
of the proposed Municipal Service Improvement works for this project may require the reassessment of
ground conditions depending on the nature of any such future changes.

Sub-surface conditions can vary over relatively short distances and, as such, the ground conditions
encountered by this investigation may not be fully representative of sub-surface conditions at all locations
within the site. Therefore, we recommend that a geotechnical engineer be engaged during construction to
confirm that the subsurface conditions are consistent with the design assumptions.

The comments given in this report are intended only for the guidance of design engineers. Contractors
bidding on or undertaking the work should, in this light, decide on their own investigations, as well as their
own interpretations of the factual borehole results, so that they may draw their own conclusions as to how
the subsurface conditions may affect them.

The site investigation and recommendations follow generally accepted practice for Geotechnical
Consultants in Ontario. Geotechnical laboratory testing has been completed in accordance with ASTM or
CSA Standards or modifications of these standards that have become standard practice.

Further details of the limitations of this report are presented as Appendix C, “Important Information about
your Coffey Report’.
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7 CLOSURE

We trust that the information contained in this report is satisfactory for your present needs. It is
recommended that Coffey be retained for a general review of the final design, grading plan and overall
specifications to verify that the findings and recommendations provided by this report have been properly
interpreted and appropriately implemented.

Should you have any questions, please do not hesitate to contact the undersigned.

For and on behalf of Coffey

' rp"\cs-.-‘-""‘:h e
Prem Chand, P.Eng. Mani Patchayappan, EIT
Pavement Engineer Geotechnical Consultant

<V Ao [ _ E7 e

Vasantﬁa W yakZasuriya, P.Eng Bill Feng, P.Eng.
Senior Principal Associate Geotechnical fggln(‘ebeM‘“

\ f};, ‘ Or_ \v‘/
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Notes on Sample Descriptions

All sample descriptions included in this report follow the soil classification system as provided by
the “Canadian Foundation Engineering Manual”, 4™ Edition. This sy stem follows the standard
proposed by the Internatio nal Society for So il Mechanics and Fo undation Engineering as shown
below. Labo ratory grain size analyse s provid ed by Coffey Geotech nics also follow the same
system. Different cl assification systems may be used by others; one such system is the Unified
Soil Cla ssification. Please note that, with the exception of tho se samples where a grain size
analysis has been made, all the samples are classified visually.

ISSMFE S0IL CLASSIFICATION

| Ciay ] SILT | SAMD | GRAVEL COBBLE
1 | FikE | mECHIM [ coanse | FinE  § WD | COARSE FIMNE | MEDILUA COMREE

ouon2 0.0 oo .08 oz e 20 ao Foil [2a] i)
|

| | | I I | | | l I
EQUIVALENT GRAIN DIAMETER IN MILLIMETRES

2. Fill:  Where fill is designated on t he borehole log it is defined as i ndicated by the sample

recovered during the boring process. The reader is cautio ned that fills are hetero geneous in
nature and variable in de nsity of degree of comp action. The b orehole description may therefore
not be appli cable as a ge neral d escription of site f ill materials. All fills shoul d be expe cted to
contain obstruction such as wood, large concrete pieces or subsurface basements, floors, tanks,
etc.; none of these m ay have bee n e ncountered i n the bo reholes. Sin ce bore holes cannot
accurately de fine the cont ents of the fill, test pits are re commended to provi de sup plementary
information. Despite the use of test pits, the heterogeneous nature of fill will leave some ambiguity
as to the exact com position of the fill. Most fills contain pockets, seams, or layers of organically
contaminated soil. This o rganics material can re sult in the gene ration of met hane gas and/or
significant on going a nd fu ture settlem ents. Fill at this site may  have been monitored for the

presence of methane gas and, if so, the re sults are given on the borehole logs. The monito ring
process does not indicate the volume of gas that can be potentially generated nor does it pinpoint
the source of the gas. Th ese readings are to advice of the pre sence of gas only, and a d etailed
study is recommended for sites where any explosive gas/methane is detected. Some fill material
may be contaminated by toxic/hazardous waste that renders it unacceptable for deposition in any
but designated land fill sites; unle ss specifically stated the fill on this site ha s not been tested for
contaminants that may be con sidered toxic or hazardous. This te sting and a potential h azard
study ca n b e unde rtaken if reque sted. In  most re sidential/commercial area s un dergoing
reconstruction, buried oil tanks are co mmon and are gen erally not detecte d in a conven tional
geotechnical site investigation.

3. Till: Thetermtillonthe borehole logs indicates that the material originates from a geol ogical

process associated with glaciations. Because of this geol ogical process the till must be
considered h eterogeneous in comp osition and a s such m ay con tain pockets and/or seams of
material such as sand, gravel, silt or clay. Till often contains cobbles (60 to 200mm) or boulders
(over 20 Omm). Contra ctors m ay therefore encounter cobbles an d bo ulders d uring excava tion,
even if they are notindicated by the borings. It should be a ppreciated that normal sa mpling
equipment cannot differentiate the size or type of any obstruction. Because of the horizontal and
vertical variability of till, the samples description may be applicable to a very limited zone; caution
is therefo re essential when dealin g with se nsitive excavation s or de watering pro grams in till
materials

Coffey Geotechnics Inc
GEOTETOB21649AA
February 18, 2014
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TABLE 3.1 Compactness Condition of Sands from Standard Penetration Tests

Compactness ‘ SPT N-INDEX
Condition (blows per 0.3 m)

Very loose 0-4
Loose 4-10

Compact ‘ 10 - 30
Dense | 30-50

Very dense | Over 50

|

TABLE 3.2 Approximate Consistency of Cohesive Soils

Consistency Field Identification —

Very soft Easily penetrated several centimeters by the fist

|
Soft i Easily penetrated several centimeters by the thumb

Firm Can be penetrated several centimeters by the thumb with moderate effort
Stiff Readily indented by the thumb but penetrated only with great effort

Very stfl Readily indented by the thumb nail
Hard Indented with difficulty by the thumbnail

TABLE 3.3 Consistency and Undrained Shear Strength of Cohesive Soils

- Undrained Shear Strength Spt N-Index
(kpa) EbIOWSFOlam}

Very soft <12 <2
Soft 12-25 2-4
Firm 25-50 4-8
Sufr 50 - 100 8-15

Very stiff 100 - 200 15 -30
Hard =200 =30

Source: Canadian Geotechnical Society “Canadian Foundation Engineering Manual”, 4™ Edition dated 2006.

Coffey Geotechnics Inc
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Pavement Structur - Winston Churchill Boulevard

Note: Offsets are measured from centerline (C/L) of existing Winston
Churchill Blvd. Station 0+000 is at the intersection of Olde Base Line
Rd and Winston Churchill Blvd. Stations increase from a south to north

direction.

0-050, 1.9 m Rt C/L, (MID) BH# 1A

0- 45 Asph

45 - 650 Gry Gr Sa, Tr Si, Moist AS1
(Probable Recycled Asphalt)

650 - 900 Br Gr Sa, Some Si, Moist AS2

900 - 1.5 Br Sa and Si Some CI Tr Gr, Moist AS3

Sample AS1

FMC 2.2%
% Passing 4.75mm 60.8
% Passing 75um 5.4

Lab Class: Not acceptable as Granular A Base Material
Acceptable as Granular B Type | Subbase

Material
Sample AS2
FMC 2.8%
% Passing 4.75mm 62.9
% Passing 75um 12.2

Lab Class: Marginally acceptable as Granular B Type |
Subbase Material

Coffey Geotechnics Inc
GEOTETOB21649AA
February 18, 2014

Sample AS3
FMC 17.5%
% Passing 4.75mm 98.9
% Passing 75um 57.5
% Passing 5um 20.0
Lab Class: LSFH
0+050, 1.8 m Rt C/L, (MID) BH# 1
0 - 40 Asph
40 - 320 Br Sa and Gr, Moist AS1
320 - 1.3 Br CI Si, Some Sa, Moist AS2
1.3 NFP Probable Rock

0+250, 2.1 m Lt C/L, (MID) BH# 2
0 - 40 Asph 40

- 400 Gry Sa and Gr, Moist AS1
400 - 750 Gry/Br Sa and Gr, Tr Si, Moist AS2
750 - 1.3 Rock Dust AS3

1.3 NFP Probable Rock

0+450, 1.6 m Rt C/L, (MID) BH# 3
0- 40 Asph
40 - 400 Probable Recycled Asphalt
400 - 900 Br Sa and Gr, Moist AS1
900 - 15 Br Sa Si, Moist AS2
Sample AS1
FMC 4.0%
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Sample AS2
FMC 7.6%

0+650, 2.2 m Lt C/L, (MID)
0- 45 Asph

0+650, 1.6 m Lt C/L, (MID)

0 - 45 Asph

45 - 500 Gry Sa and Gr, Moist
500 - 900 Gry CI Si, Tr Sa, Moist
900 - 1.3 Br CI Si, Tr Sa, Moist
1.3 - 1.5 Lt Br, Rock Dust

1.5 NFP Probable Rock

Sample AS1
FMC 3.2%

Sample AS2
FMC 21.1%

Sample AS3
FMC 18.2%

0+850, 1.8 m Rt C/L, (MID)

0 - 110 Asph

110 - 355 Br Sa and Gr, Moist
355 - 610 Br Gr Sa, Moist
610 - 900 Br Si Sa, Moist

Coffey Geotechnics Inc
GEOTETOB21649AA
February 18, 2014

Core# 1

AS1

BH# 4

AS2
AS3
AS4

BH# 5

AS1
AS2
AS3

Old Main St., Mississauga Rd., Olde Base Line Rd.

1+050, 1.7 m Lt C/L, (MID) BH# 6
0 - 30 Asph
30 - 300 Gry Sa and Gr, Moist AS1
300 - 550 Br Sa and Gr, Tr Si, Moist AS2
550 - 1.2 Br Si Cl, Tr Sa, Moist AS3
1+250, 1.9 m Rt C/L, (MID) BH# 7
0 - 75 Asph
75 - 560 Gry Sa and Gr, Tr Si, Moist AS1

(Probable Recycled Asphalt)
560 - 1.5 Br CI Si, Moist AS2
Sample AS1
% Passing 4.75mm 51.0
% Passing 75um 54
Lab Class: Acceptable as Granular A Base Material
Sample AS2
FMC 10.0%
1+450, 3.2 m Lt C/L, (Sh) BH# 8A
0 - 760 Br Sa and Gr, Moist

(N=99 Very Dense) SS1
760 - 2.3 Br Si Sa, Tr Gr, Moist

(N= 12, 18 Compact) SS2-SS3
23 - 24 Lt Br Limestone Rock

(N=55/3" Hard) SS4
2.4 NFP Probable Rock
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1+450, 1.6 m Lt C/L, (MID)

0 - 40 Asph

40 - 505 Br Sa and Gr, Moist
505 - 1.5 Br Si Sa, Tr Gr, Moist

1+650, 1.8 m Rt C/L, (MID)
0- 85 Asph

1+650, 1.8 m Rt C/L, (MID)

0 - 85 Asph

85 - 535 Br Sa and Gr, Moist
535 - 1.5 Br Si Sa, Tr Gr, Moist

1+850, 4.2 m Lt C/L, (Sh)

Core# 2

BH# 10A

0 - 760 Br Sa and Gr, Moist

(N= 92 Very Dense)
760 - 3.0 Br Sa Si, Tr Gr, Moist

(N=9, 21, 33 Loose to Dense)
3.0 - 39 Br Si Sa, Wet, (Till)

(N= 19, 50/3” Compact)

3.9 NFP Probable Rock

1+850, 2.2 m Lt C/L, (MID)

0 - 100 Asph

100 - 505 Br Sa and Gr, Moist

505 - 1.5 Br Sa Si, Tr CI, Moist, (Till)
Sample AS1

FMC 7.7%

Coffey Geotechnics Inc
GEOTETOB21649AA
February 18, 2014

AS2

BH# 8

AS1
AS2

BH# 9

AS1
AS2

S81

S§S52-Ss4

SS5-SS6

BH# 10

AS1

Sample AS2
FMC

13.1%

2+050, 1.8 m Rt C/L, (MID)

0 - 45
45 - 380
380 - 1.5

Asph
Br Sa and Gr, Moist
Br Si Sa, Tr Gr, Moist

2+210, 4.1 m Rt C/L, (Sh)

0 - 760

760 - 1.5

15 - 38

SS5

38 - 46

46 - 5.0
5.0

Gry Recycled Asphalt, Moist

(N= 30 Compact)

Br Sa and Gr, Moist

(N= 8 Loose)

Gry/Br, CI Si, Moist

(Seam @ 2.6m: Br Si Sa, Tr Gr, Wet)
(N= 8, 11, 17 Stiff to Very Stiff)

Gry/Br Si Sa, Tr Gr, Moist
(N= 26 Compact)

Gry Sa and Gr, Moist

(N= 92 Very Dense)

NFP Probable Rock

2+250, 2.0 m Lt C/L, (MID)

0 - 40
40 - 290
290 - 600
600 - 1.5

Asph

Gry Sa and Gr, Moist AS1
Br Sa and Gr, Tr Si, Moist AS2
Br Sa Si, Tr CI, Moist

3

BH# 11

AS1
AS2

BH# H1

SS1

SS2

SS3-

SS6

SS7

BH# 12

AS3
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2+450, 1.8 m Rt C/L, (MID) BH# 13

0 - 25 Asph

25 - 305 Gry Sa, With Gr, Some Si, Moist AS1
305 - 760 Br Sa, With Si and Gr, Moist AS2
760 - 1.5 Gry Sa Si, With CI, Tr Gr, Moist AS3
Sample AS1

FMC 2.5%

% Passing 4.75mm 73.8

% Passing 75um 11.4

Lab Class: Not acceptable as Granular A Base Material

Acceptable as Granular B Type | Subbase

Material

Sample AS2
FMC

% Passing 4.75mm
% Passing 75um

5.4%
78.3
22.7

Lab Class: Not acceptable as Granular B Type | Subbase

Material

Sample AS3
FMC

% Passing 4.75mm
% Passing 75um
% Passing 5um
Lab Class:

2+650, 1.5 m Lt C/L, (MID)

Coffey Geotechnics Inc
GEOTETOB21649AA
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38.3%
97.7
65.1
27.0
LSFH

Core# 3

0- 45 Asph

2+650, 1.8 m Lt C/L, (MID)

0 - 45 Asph

45 - 460 Gry Sa and Gr, Moist
460 - 1.5 Br Sa Si, Moist

2+850, 1.7 m Rt C/L, (MID)

0 - 70 Asph

70 - 510 Gry Sa and Gr, Moist
510 - 15 Br CI Si, Tr Sa, Moist

3+050, 1.6 m Lt C/L, (MID)

0 - 75 Asph

75 - 560 Br Sa and Gr, Moist
560 - 1.5 Br Sa Si, Moist

Sample AS1
FMC

Sample AS2
FMC

3+250, 2.0 m Rt C/L, (MID)

0 - 75 Asph

75 - 405 Br Sa and Gr, Moist
405 - 15 Br Sa Si, Tr Cl, Moist

3+450, 1.6 m Lt C/L, (MID)

BH# 14

AS1
AS2

BH# 15

AS1
AS2

BH# 16

AS1

AS2

4.5%

16.6%

BH# 17

AS1
AS2

BH# 18
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0 - 40 Asph

40 - 355 Br Sa and Gr, Moist
355 - 610 Br Si Sa, Tr Gr, Moist
610 - 1.5 Br Sa Si, Tr CI, Moist

3+650, 2.1 m Rt C/L, (MID)

0 - 25 Asph

25 - 255 Br Sa and Gr, Moist

255 - 1.5 Br Si Sa, Some Gr, Moist

Sample AS1
FMC

Sample AS2
FMC

3+650, 2.1 m Rt C/L, (MID)
0- 25 Asph

3+850, 1.8 m Lt C/L, (MID)

0 - 50 Asph

50 - 460 Br Sa and Gr, Moist
460 - 1.5 Br Si Sa, Tr Gr, Moist

4+050, 1.9 m Rt C/L, (MID)

0 - 45 Asph

45 - 460 Br Sa and Gr, Moist
460 - 760 Br Si Sa, Tr Gr, Moist
Coffey Geotechnics Inc

GEOTETOB21649AA
February 18, 2014

BH# 19

3.1%

5.8%

Core# 4

BH# 20

BH# 21

AS1
AS2
AS3

AS1
AS2

AS1
AS2

AS1
AS2

760 - 15 Br CI Si, Tr Sa, Moist

4+250, 1.6 m Lt C/L, (MID) BH# 22
0 - 15 Asph

15 - 255 Br Sa and Gr, Moist

255 - 760 Br Gr Sa, Moist

760 - 1.5 Br Si Sa, Tr Gr, Moist

Sample AS1
FMC 3.1%

Sample AS2
FMC 2.9%

Sample AS3
FMC 6.1%

4+450, 2.1 m Rt C/L, (MID) BH# 23
0 - 60 Asph

60 - 760 Br Sa Gr Some Si, Moist

760 - 15 Br Si Sa, Tr Cl, Wet

Sample AS1

FMC 3.0%
% Passing 4.75mm 53.7
% Passing 75um 15.3

Lab Class: Not acceptable as Granular A Base Material
Not acceptable as Granular B Type | Subbase
Material

AS3

AS1
AS2
AS3

AS1
AS2
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Sample AS2

FMC 12.4%
4+650, 1.1 m Lt C/L, (MID) Core# 5
0- 15 Asph

4+650, 2.0 m Lt C/L, (MID) BH# 24
0 - 15 Asph

15 - 205 Br Sa and Gr, Moist
205 - 760 Br Sa and Gr, Tr Si, Moist
760 NFP Probable Rock

4+790, 4.1 m Rt C/L, (Sh) BH# 25A
0 - 32 Br/Gry Sa and Gr, Moist
(N=69, 30, 11, 24 Very Dense to
Compact)

32 - 38 Br Org M, Moist
(Decomposed Wood)
(N= 6 Firm)
38 - 46 Gry Si Sa, Wet
(N=7 Loose)
46 - 6.7 Gry Sa and Gr, Wet
(N=11, 43, 51 Compactto SS7-SS9
Very Dense)

4+790, 2.1 m Rt C/L, (MID) BH# 25
0 - 50 Asph
50 - 280 Gry Sa and Gr, Moist AS1

(Probable Recycled Asphalt)

Coffey Geotechnics Inc
GEOTETOB21649AA
February 18, 2014

AS1
AS2

§S51-S84

SS5

SS6

280 - 600 Br Sa and Gr, Moist
600 - 1.2 Gry/Br Sa and Gr, Moist

AS2
AS3

12 - 15 Gry/Br Sa and Gr, Tr Si, Moist AS4

Sample AS1
FMC

Sample AS2
FMC

Sample AS3
FMC

Sample AS4
FMC

5+050, 1.9 m Lt C/L, (MID)

0 - 100 Asph

100 - 405 Gry Sa and Gr, Moist

405 - 760 Br Si Sa, Tr Gr, Moist

760 - 1.5 Sa Si, With CI, Tr Gr, Moist

Sample AS3
% Passing 4.75mm

% Passing 75um
% Passing 5pm
Lab Class:

5+250, 1.3 m Rt C/L, (MID)

2.2%

4.5%

3.9%

4.8%

BH# 26

AS1
AS2
AS3

92.5
62.6
27.0
LSFH

BH# 27
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0 - 100 Asph

100 - 610 Br Sa and Gr, Moist

610 - 1.5 Br Sa and Gr, Tr Si, Moist

5+450, 1.5 m Lt C/L, (MID) BH# 28
0 - 45 Asph

45 - 460 Br Sa and Gr, Moist AS1
460 - 1.5 Br Si Sa, Some Gr, Moist AS2
Sample AS1

FMC 3.8%
Sample AS2

FMC 6.6%
5+650, 1.8 m Rt C/L, (MID) BH# 29
0 - 80 Asph

80 - 610 Br Sa and Gr, Moist

610 - 1.5 Br Gr Sa, Tr Si, Moist

5+650, 1.9 m Rt C/L, (MID) Core# 6
0- 80 Asph

5+850, 1.8 m Lt C/L, (MID) BH# 30
0 - 40 Asph

40 - 205 Br Sa and Gr, Moist

205 - 1.5 Br Sa, Moist

Coffey Geotechnics Inc
GEOTETOB21649AA
February 18, 2014

AS1
AS2

AS1
AS2

AS1
AS2

Explanation of Terms Used

Rt = Right

Lt = Left

Sh = Shoulder

Mid = Midlane

LSFH = Low Susceptibility Frost Heaving
MSFH = Moderate Susceptibility Frost Heaving
HSFH = High Susceptibility Frost Heaving

FMC = Field Moisture Content
NFP = No Further Progress
C/L = Centreline

SS = Split Spoon

AS = Auger Sample
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Olde Base Line Road

Note: Offsets are measured from centerline (C/L) of existing Olde
Base Line Rd. Station 0+000 is at the intersection of Olde Base Line

Rd and Winston Churchill Blvd. Stations increase from a west to east

direction.

0+050, 1.7 m Rt C/L, (MID) BH# 1
0- 200 Asph

200 - 380 Br Gr Sa With Si, Moist AS1

380 - 1.5 Br Si Sa, Some Gr, Moist  AS2

Sample AS1

FMC 3.3%

% Passing 4.75mm 69.5

% Passing 75um 21.6

Lab Class: Not acceptable as Granular A Base material

Not acceptable as Granular B Type | Subbase

Material
Sample AS2
FMC 8.6%
0+250, 2.0 m Lt C/L, (MID) BH# 2
0 - 190 Asph
190 - 850 Br Sa and Gr, Moist AS1
850 - 1.2 Br CI Si, Some Sa, Moist AS2

1.2 NF P Probable Rock

0+450, 2.3 m Rt C/L, (MID) BH# 3

Coffey Geotechnics Inc
GEOTETOB21649AA
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0 - 120 Asph

120 - 350 Br Sa and Gr, Moist

350 - 1.2 Br Sa, Some Gr, Moist
1.2 NFP Probable Rock

Sample AS1
FMC 3.5%

Sample AS2
FMC 5.0%

0+455, 2.4 m Rt C/L, (MID)
0- 120 Asph

0+650, 2.1 m Lt C/L, (MID)

0 - 140 Asph

140 - 270 Br Sa and Gr, Moist

270 - 1.5 Br Si Sa, Some Gr, Moist
Sample AS1

FMC 4.0%

Sample AS2

FMC 5.1%

0+750, 4.1 m Rt C/L, (Sh)

0 - 610 Br Sa and Gr, Moist
(N= 13 Compact)
610 - 3.0 Br CI Si, Moist

Core# 1

AS2

BH# H3

AS1
AS2

BH# 4

AS1

SS1
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(N= 4, 8, 29 Firm) SS2-SS4
Note: N=29 @ SS4 due to rock in spoon
Br Sa Si, Some CI, Tr Gr, Moist to Wet
(N= 55 Very Dense)

3.5 NFP Probable Rock

30 - 35

0+850, 1.6 m Rt C/L, (MID)

0 - 40 Asph
40 - 580 Br Sa and Gr, Moist
580 - 1.5 Br Sa, Some Gr, Moist
Sample AS1
FMC 4.5%
Sample AS2
FMC 4.5%
0+950, 4.2 m Lt C/L, (Sh) BH# H2
0 - 17 Br Sa and Gr, Moist
(N= 22, 11 Compact) SS1-SS2
1.7 - 3.0 Br/Blk/Red, Peat, Moist
(N= 4, 3 Soft) SS3-Ss4
NFP Probable Rock
1+050, 1.8 m Lt C/L, (MID) BH# 6
0 - 165 Asph
165 - 390 Br Sa and Gr, Moist
390 - 890 Br Si Sa, Some Gr, Moist

Coffey Geotechnics Inc
GEOTETOB21649AA
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SS5

BH# 5

AS1
AS2

AS1
AS2

890 - 15 Br Sa and Gr, Tr Cob, Moist AS3
1+250, 1.8 m Rt C/L, (MID) BH# 7
0 - 85 Asph

85 - 650 Br Sa With Gr Some Si, Moist AS1
650 - 1.0 Br Si With Sa and CI Tr Gr, Moist AS2
1.0 - 15 Br CI Si, Some Gr, Moist AS3
Sample AS1

FMC 2.9%

% Passing 4.75mm 74.7

% Passing 75um 17.0

Lab Class: Not acceptable as Granular A Base material
Not acceptable as Granular B Type | Subbase

Material
Sample AS2
FMC 17.8%
% Passing 4.75mm 96.3
% Passing 75um 71.7
% Passing 5ym 33.0

Lab Class: LSFH

1+400, 4.0 m Lt C/L, (Sh) BH# H1
0 - 141 Br Sa and Gr, Moist
(N= 17, 13 Compact) SS1-SS2
1.1- 1.5 Br/Blk, Sa Si, Some Peat, Moist
1.5 - 23 Br Sa and Gr, Moist
(N= 9 Loose) SS3
9
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23 - 38 Br/Red, Sa Si, Tr Cl, Moist
(N=9, 37 Loose to Dense)
3.8- 3.9 Gry Limestone

(N= 50/8cm Hard)

1+450, 1.8 m Lt C/L, (MID)

0 - 105 Asph

105 - 900 Br Sa and Gr, Moist

900 - 1.5 Gry CI Si, Some Sa, Moist
Sample AS1

FMC

Sample AS2

FMC 23.4%

1+450, 1.5 m Lt C/L, (MID)

0- 105 Asph

1+650, 1.6 m Rt C/L, (MID)

0 - 110 Asph

110 - 540 Br Sa and Gr, Moist
540 - 1.5 Br CI Si, Moist
Sample AS1

FMC 3.2%

Sample AS2

FMC 18.5%

Coffey Geotechnics Inc
GEOTETOB21649AA
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8S84-SS5

SS6

BH# 8

AS1

AS2

5.3%

Core# 2

BH# 9

AS1
AS2

1+850, 1.5 m Lt C/L, (MID) BH# 10

0 - 130 Asph

130 - 380 Br Sa and Gr, Moist AS1
380 - 880 Br/Red Sa Si, Some Gr, Moist

880 - 1.5 Br/Red CI Si, Moist

2+050, 1.8 m Rt C/L, (MID) BH# 11

0 - 55 Asph

55 - 620 Br Sa and Gr Some Si, Moist AS1
620 - 1.1 Br Sa and Gr Some Si, Moist AS2

1.1 NF P Probable Rock

Sample AS1
FMC

% Passing 4.75mm
% Passing 75um

3.7%
52.8
13.0

Lab Class: Not acceptable as Granular A Base material

Marginally acceptable as Granular B Type | Subbase

Material
Sample AS2
FMC
% Passing 4.75mm
% Passing 75um

3.4%
56.5
16.2

Lab Class: Not acceptable as Granular B Type | Subbase Material

2+250, 1.4 m Lt C/L, (MID)

0 - 60 Asph

60 - 320 Br Sa and Gr, Moist
320 - 15 Br Gr Sa, Moist

10

BH# 12

AS1
AS2
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Sample AS1

FMC 3.6%

Sample AS2

FMC 7.6%

2+450, 2.2 m Rt C/L, (MID) BH# 13

0 - 140 Asph

140 - 530 Br Sa and Gr, Moist AS1

530 - 1.2 Br Si With Sa and CI Tr Gr, Moist AS2
1.2 NF P Probable Rock

Sample AS1

FMC 3.1%

Sample AS2

FMC 20.4%

% Passing 4.75mm 98.7

% Passing 75um 79.6

% Passing 5ym 32.0

Lab Class: MSFH

2+450, 2.7 m Rt C/L, (MID) Core# 3

0- 140 Asph

2+650, 1.7 m Lt C/L, (MID) BH# 14

0 - 70 Asph

70 - 760 Br Sa and Gr, Moist AS1

Coffey Geotechnics Inc
GEOTETOB21649AA
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760 - 15 Dk Br Si Sa, Some Gr, Moist AS2
Explanation of Terms Used

Rt = Right

Lt = Left

Sh = Shoulder

Mid = Midlane

LSFH = Low Susceptibility Frost Heaving
MSFH = Moderate Susceptibility Frost Heaving
HSFH High Susceptibility Frost Heaving
FMC = Field Moisture Content

NFP = No Further Progress

C/L = Centreline

SS = Split Spoon

AS = Auger Sample

11
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Percent Passing

Grain Size Analysis

BH1A BH7 BH13 BH23
SPECIFICA PERCENT PERCENT PERCENT
SIEVE S
STATION: Multiple Locations IEVESIZE 1 Ti0Ns PASSING PERCENTPASSING [ o pssing | PASSING
SAMPLE NUMBER: Granular Base Material 37.5mm 100.0 100.0 100 100
PROJECT NUMBER: GEOTETOB21649AA 26.5mm 100 100.0 100.0 100 100
PROJECT: Winston Churchill Blvd 19.0 mm 85-100 99.5 100.0 98.9 100
CLIENT: HDR c/o Peel Region 16.0 mm 99.0 97.5 97.9 95
CONTRACTOR: 13.2mm 65-90 96.8 92.5 96.6 86.6
PROJECT SITE:
Winston Churchill Blvd 9.5 mm 50-73 89.6 78.4 91.6 71.8
SAMPLED BY: Lorne G 4.75 mm 35-55 60.8 51.0 73.8 53.7
DATE SAMPLED: December 18, 2012 2.36 mm 40.5 33.8 56 41.7
SUPPLIER: 1.18 mm 15-40 27.4 22.6 41.7 33.9
SAMPLE LOCATION: Multiple Locations 600 pm 174 15.2 30 275
DESCRIPTION: 300 pm 5-22 9.8 938 19.6 223
DATE TESTED: February 19, 2013 150 pm 6.7 71 14.1 185
SPECIFICATION: OPSS Granular A 75 pm 2-10 54 54 114 15.3
COMMENTS:
100 >—o
90 i 7 /
BH1A v/ v/ /
/ Jrs ,
80 BH23 / 7
BH7 i /
/ ] /
70 BH13 /A
/
— ——=Gran A / / / /
60 /
——-GranB I / / / /
/ ya
L 7
50 / ‘ /
/ _ / )7 /
e 7 r / /
40 7
‘ 7( ‘
30 /ﬂ
4 [/
20 7 d
— AR ad
'” P L~ _
10 - > =T
T 7]
. ==t
0.001 0.01 0.1 1 10 100
Equivalent Grain Diameter in Millimeters
0.002 0.075 475 75
silt fine | medium | coarse | fine | coarse |
clay sand aravel




Grain Size Analysis

BH1A BH13
STATION: 0-050 BH 1A SIEVE SIZE SPE?AE,LCAT TE,&SE\',\': % Passing
SAMPLE NUMBER: AS2 37.5 mm 100.0 100
PROJECT NUMBER: GEOTETOB21649AA 26.5 mm 50-100 100.0 100
PROJECT: 19.0 mm 100.0 100
CLIENT: HDR 13.2 mm 93.4 97.4
CONTRACTOR: 475 mm 20-100 62.9 78.3
PROJECT SITE: Winston Churchill Blvd, from 50m south of Olde Baseline Rd to Bush
St 2.36 mm 48.5 65.4
SAMPLED BY: Lorne G 1.18 mm 10-100 38.2 54.4
DATE SAMPLED: December 18, 2012 600 pm 29.0 447
SUPPLIER: 300 pm 2-65 21.2 35.7
SAMPLE LOCATION: Winston Churchill Blvd, 1.9m Rt CL (Mid) 150 pm 15.9 28.5
DESCRIPTION: Gr Sa Some Si, from 650mm to 900mm 75 pm 0-10 12.2 22.7
DATE TESTED: February 19, 2013
SPECIFICATION: Granular B Type | Subbase Material
COMMENTS: Marginally acceptable as Granular B Type | Subbase Material
Lt = Left; Rt=Right; CL = Centerline; EP = Edge of Pavement; Mid = Mid-Lane; Sh=Shoulder
100 7 —0—&
7
0 + /
’ 4
80 == BH1A ’ / '/ ; ’
------- GranB | 2 4
£ J AN N N N O LS Gran B | Max ',' [ ,/'
BH13
60 /. // / 7
H /
50 / / S

Percent Passing

30 4

y // A
ol / v/
20 / ~ 5=
v - / e
- T
10 7 S
P R I 1 N S U 0 6 N N I
0.001 0.01 0.1 1 10 100
Equivalent Grain Diameter in Millimeters
0.002 0.075 4.75 75
silt fine | medium coarse fine | coarse

clay sand aravel




Grain Size Analysis

BH1 BH7 BH11
SPECIFICATION PERCENT PERCENT
STATION: 0+050 BH 1 SIEVE SIZE 3 b ACaINe PERCENT PASSING D ACEINE
SAMPLE NUMBER: AS1 37.5 mm 100.0 100 100
PROJECT NUMBER: GEOTETOB21649AA 26.5 mm 100 100.0 100 100
PROJECT: 19.0 mm 85-100 100.0 100 100
CLIENT: HDR 16.0 mm 94.4 100 100
CONTRACTOR: 13.2 mm 65-90 90.1 99 90.3
PROJECT SITE: Olde Baseline Rd, from Winston Churchill Blvd to
Mississauga Rd 9.5 mm 50-73 83.3 93.9 74.9
SAMPLED BY: Lorne G 4.75 mm 35-55 69.5 74.7 52.8
DATE SAMPLED: December 17, 2012 2.36 mm 58.0 59.7 40.5
SUPPLIER: 1.18 mm 15-40 48.7 47.8 32.1
SAMPLE LOCATION: Olde Baseline Rd, 1.7m Rt CL (Mid) 600 pm 40.5 37.7 25.9
DESCRIPTION: Gr Sa With Si, from 200mm to 380mm 300 pm 5-22 32.7 28.4 20.3
DATE TESTED: February 20, 2013 150 pm 26.5 21.6 16.1
SPECIFICATION: Granular A Base Material 75 pm 2-10 21.6 17 13
COMMENTS: Not acceptable as Granular A Base Material
Not acceptable as Granular B Type | Subbase Material
Lt = Left; Rt=Right; CL = Centerline; EP = Edge of Pavement; Mid = Mid-Lane; Sh=Shoulder
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Grain Size Analysis

100

STATION: 2+050 BH 11 SEVESZE | uong | SPECIFICATIONS
SAMPLE NUMBER: AS2 37.5mm 100.0
PROJECT NUMBER: GEOTETOB21649AA 26.5mm 100.0 50-100
PROJECT: 19.0 mm 98.2
CLIENT: HDR 13.2mm 90.1
CONTRACTOR: 4.75 mm 56.5 20-100
PROJECT SITE:
Olde Baseline Rd, from Winston Churchill Blvd to Mississauga Rd 2.36 mm 447
SAMPLED BY: Lorne G 1.18 mm 36.5 10-100
DATE SAMPLED: December 18, 2012 600 pm 30.0
SUPPLIER: 300 pm 24.3 2-65
SAMPLE LOCATION: Olde Baseline Rd, 1.8m Rt CL (Mid) 150 pm 19.9
DESCRIPTION: Sa and Gr Some Si, from 620mm to 1.1m 75 pm 16.2 0-10
DATE TESTED: February 20, 2013
SPECIFICATION: Granular B Type | Subbase Material
COMMENTS: Ngt acceptable as Granular B Type | Subbase Material
Lt = Left; Rt=Right; CL = Centerline; EP = Edge of Pavement; Mid = Mid-Lane; Sh=Shoulder
100 ; ;’:
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CORE LOGS

COFFEY PROJECT NUMBER: TRANETOB21649AA (Winston Churchill Blvd from Olde Baseline Rd northward towards Bush St)
Date of Coring: Dec 17th 2012 to Dec 20th 2012

Total
. Offset from Direction Asphalt . .
Station Hwy CIL (m) (LtRY) Core No. Thickness Asphalt Mix Types and Thickness (mm) Remarks
(mm)
Winston Churchill Blvd (Regional Road 19)
0+650 2.20 Lt 1 45 Top 30 HL3, 15 HL2 Bottom
1+650 1.80 Rt 2 85 Top 55 HL3, 30 HL4 Bottom
2+650 1.50 Lt 3 45 45 HL4
3+650 2.10 Rt 4 25 25 HL4
4+650 1.10 Lt 5 15 15 HL4
5+650 1.90 Rt 6 80 Top 55 HL3, 25 HL4 Bottom
Count 6
Minimum 15
Maximum 85
Mean 49.2
T Asphalt Core Thickness Along Winston Churchill Blvd (Regional Rd 19)
£
s
@
2 .
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= o o o o o o
k] () () (g} (g} (g} ()
= © © © © © ©
2 + + + + + +
o — N ™ < o)
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100 45 45 25 15 L
o 85 80
200
250
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350
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Asphalt Cores Photographic Record: Regional Municipality of Peel:
Winston Churchill Blvd (Regional Road 19), Caledon Township, Ontario

Photograph No. (1)

CoreNo.: 1

Station: 0+650

Offset: 2.2 m Lt C/L

Total Thickness: 45 mm
Asphalt Mix Types
&Thickness

Top 30mm HL3, 15mm HL?2
Bottom

Coffey Geotechnics
GEOTETOB21649AA

Photograph No. (2)

Core No.: 2

Station: 1+650

Offset: 1.8 m Rt C/L

Total Thickness: 85 mm
Asphalt Mix Types
&Thickness

Top 55mm HL3, 30mm HL4
Bottom




Asphalt Cores Photographic Record: Regional Municipality of Peel:
Winston Churchill Blvd (Regional Road 19), Caledon Township, Ontario

Photograph No. (3)

Core No.: 3

Station: 2+650

Offset: 1.5 m Lt C/L
Total Thickness: 45 mm
Asphalt Mix Types
&Thickness

45mm HL4

Coffey Geotechnics
GEOTETOB21649AA

Photograph No. (4)

Core No.: 4

Station: 3+650

Offset: 2.1 m Rt C/L
Total Thickness: 25 mm
Asphalt Mix Types
&Thickness

25mm HL4




Asphalt Cores Photographic Record: Regional Municipality of Peel:
Winston Churchill Blvd (Regional Road 19), Caledon Township, Ontario

Photograph No. (5)

Core No.: 5

Station: 4+650

Offset: 1.1 m Lt C/L
Total Thickness: 15 mm
Asphalt Mix Types
&Thickness

15mm HL4

Photograph No. (6)

Core No.: 6

Station: 5+650

Offset: 1.9 m Rt C/L

Total Thickness: 80 mm
Asphalt Mix Types
&Thickness

Top 55mm HL3, 25mm HL4
Bottom

Coffey Geotechnics
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CORE LOGS

COFFEY PROJECT NUMBER: TRANETOB21649AA (Olde Baseline Rd from Winston Churchill Blvd eastward towards Mississauga Rd)

Date of Coring: Dec 17th 2012 to Dec 20th 2012

Total
. Offset from Direction Asphalt . .
Station Hwy CIL (m) (LtRY) Core No. Thickness Asphalt Mix Types and Thickness (mm) Remarks
(mm)
Olde Baseline Rd (Regional Road 12)
0+455 2.40 Rt 1 120 Top 45 HL3, 45 HL3, 30 HL4 Bottom Weak bonding between HL4 and HL3 layers
1+450 1.50 Lt 2 105 Top 60 HL3, 25 HL3, 20 HL4 Bottom Weak bonding between layers
2+450 2.70 Rt 3 140 Top 55 HL3, 50 HL3, 35 HL4 Bottom Weak bonding between layers
Count 3
Minimum 105
Maximum 140
Mean 121.7
_ Asphalt Core Thickness Along Olde Baseline Rd (Regional Rd 12)
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Asphalt Cores Photographic Record: Regional Municipality of Peel:
Olde Baseline Rd (Regional Road 12), Caledon Township, Ontario

Photograph No. (1)

CoreNo.: 1

Station: 0+455

Offset: 2.4 m Rt C/L

Total Thickness: 120 mm
Asphalt Mix Types
&Thickness

Top 45mm HL3, 45mm HL3,
30mm HL4 Bottom

Photograph No. (2)

Core No.: 2

Station: 1+450

Offset: 1.5 m Lt C/L

Total Thickness: 105 mm
Asphalt Mix Types
&Thickness

Top 60mm HL3, 25mm HL3,
20mm HL4 Bottom

Coffey Geotechnics
GEOTETOB21649AA




Asphalt Cores Photographic Record: Regional Municipality of Peel:
Olde Baseline Rd (Regional Road 12), Caledon Township, Ontario

Photograph No. (3)

Core No.: 3

Station: 2+450

Offset: 2.7 m Rt C/L

Total Thickness: 140 mm
Asphalt Mix Types
&Thickness

Top 55mm HL3, 50mm HL3,
35mm HL4 Bottom

Coffey Geotechnics
GEOTETOB21649AA
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Important information about your Coffey Report

As a client of Coffey you should know that site subsurface conditions cause more construction problems
than any other factor. These notes have been prepared by Coffey to help you interpret and understand the

limitations of your report.

Your repo rtis base don proje ct spe cific
criteria

Your report has been developed on th e basis of
your uniq ue proje ct sp ecific requirements as
understood by Coffey and applies only to the site
investigated. Project criteria typically in clude the
general natu re of the proje ct; itssize and
configuration; the location of any structure on the
site; other site improvem ents; the p resence of
underground utilities; and the additional ri sk
imposed by scope-of-service limitations imposed
by the client. Your rep ort should not b e used if
there are any changes to the proj ect without first
asking Coffey to assess how factors that changed
subsequent to the date o f the repo rt affect the
report’s re commendations. Coffey can not accept
responsibility for problems that may occur due to
changed factors if they are not consulted.

Subsurface conditions can change

Subsurface conditions are created b y natural
processes and the activity of man. For example,
water levels can vary with time, fill may be placed
on a site and polluta nts may migrate with time.
Because a reportis based on conditions which
existed atth e time of subsurface exploratio n,
decisions should not be based on a report whose
adequacy may have been affected by time.
Consult Coffey to be advised how time may have
impacted on the project.

Interpretation of factual data

Site assessment identifi es a ctual subsurface
conditons only at those points where samples are
taken and when they are taken.

Data de rived from literat ure a nd external data
source review, sampli ng an d subsequ ent
laboratory te sting are int erpreted by geologists,
engineers o r sci entists to provid e a n opinio n
about overall site

Coffey Geotechnics Inc.

conditions, theirli  kelyi mpacton  proposed
development and recommended a ctions. A ctual
conditions may differ from those inferred to exist,
because no professional, no matter how qualified
can reveal what is hidden by earth rock and time.
The a ctual i nterface bet ween materi als may be

far more g radual or ab rupt than assu med based
on the facts obtaine d. Nothing can be done to
change the actual site conditions which exist, but
steps canb etakent o reduce the i mpact of

unexpected conditions. F or thi s re ason, own ers
should retain the services of Coffey th rough the
development stage, to identify variances, conduct
additional tests if req uired, andre commend
solutions to problems encountered on site.

Your report will only give preliminar_y
recommendations

Your report is ba sed on the assumption that the
site ¢ onditions as r evealed th rough s elective
point sampling are i ndicative of actual conditions
throughout an area. This assumption cannotb e
substantiated until p roject impleme ntation h as
commenced and th ereforeyo ur report
recommendations can only be regardeda s
preliminary. Only Coffey, who prep ared the
report, is fully familia  r with the background
information needed to assess wh ether or not the
report’s recommendations are valid a nd whether
or n ot chan ges should be considered a s the
project develops. If anoth er party undartakes the
implementation of the re commendations of this
report there is a risk t hat the report will be
misinterpreted and Coffey can not be hel d
responsible for such misinterpretation.
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Your report is prepared for specific purposes
and persons

To avoid the misuse of the information contained
in your report it is recomm ended that y ou confer
with Coffey before pa ssing you rrep orton to

another pa rty who m ay n ot be familia r with the

background and the p urpose of the re port. Your
report should not be applied to a ny project other
than that originally specified at the time the report
was issued.

Interpretation by other design professionals

Costly probl ems can o ccur when other de sign
professionals develo p th eir plans basedo n
misinterpretations of a report. To h elp avoid
misinterpretations, retain Coffey to work with
other p roject design  professionals whoa re
affected by the repo rt. Have Coffey e xplain the
report impli cations to desig n profession als
affected by them and th enrevie w pl ans and
specifications produ ced to see how they
incorporated the report findings.

Data should not be separated from the report

The report as a whole presents the findings of the
site a ssessment an d the re port shou Id not be
copied in part or altered in any way.

Logs, figure s, dra wings, etc. are  customarily
included in our re ports and are develope d by
scientists, engineers or geologists based on their
interpretation of field lo gs (asse mbled by field
personnel) a nd lab oratory evaluation of field
samples. These logs etc. should not unde r any
circumstances b e redrawn for in clusion in other
documents or se perated from the report in any
way.

Geoenvironmental concerns are not at issue

Your re port i s not likely to relate any  findings,
conclusions, or recom mendations about the

Coffey Geotechnics Inc.

potential for hazardous m aterials existing at the
site unless specifi cally re quired to do so by the
client. Spe cialist e quipment, tech niques, and
personnel are used to p erform geoenvironmental
assessment.

Contamination can creat e major he alth, safety
and e nvironmental ri sks. If you have no
information about the pote ntial for your site to be
contaminated or create an environmental hazard,
you are advised to contact Coffey for information
relating to geoenvironmental issues.

Rely on Coffey for additional assistance

Coffey is familiar with a variety of techniques and
approaches that can be used to help reduce risks
for all parti es to a project, from desi gnto
construction. It is common that not all approaches
will be necessarily dealt with in your site
assessment report du e to con cepts pro posed at
that time. As the proje ¢t progresse s throug h
design towards construction, speak with Coffey to
develop alternative approaches to problems that
may be of genuine benefit both in time and cost.

Responsibility

Reporting relies oninte  rpretation of factual
information based on judgement and opinion and
has a level of unc ertainty attached to it, which is
far less exact than the desig n disciplines. This
has often resulted in claims being lodged against
consultants, which are  unfound ed. To help
prevent this problem, a n umber of cla uses have
been developed for use in contracts, reports and
other docum ents. Respon sibility clauses do not
transfer appropriate liabilities from Coffey to other
parties but are included to identify where Coffey’s
responsibilities begi nan d end. Th eiruse is
intended to help all partie s involved to reco gnise
their  individual re sponsibilities. Rea d all
documents from Coffey closely an d do not
hesitate to ask any questions you may have.
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