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1. GENERAL DATA

1.1 Introduction

SPL Consultants Limited (SPL) was retained by AECOM on behalf of City of Mississauga to undertake a
preliminary geotechnical and pavement investigation for the proposed widening and reconstruction of
2.2 km section of Creditview Road, as part of the class EA study, between Bancroft Drive and Old
Creditview Road in Mississauga, Ontario.

We understand that the existing road will be rehabilitated/reconstructed and ultimately widened from
the existing two-lane road to a four-lane urban section in the long-term solution. We further
understand that, based on the Environmental Study Report (ESR), no major roadway profile changes are
contemplated.

The purpose of the geotechnical investigation was to determine the subsurface conditions at borehole
locations and from the findings in the boreholes, make preliminary engineering recommendations for
the proposed underground utilities and pavements.

This report is provided on the basis of the terms of reference presented above and on the assumption
that the design will be in accordance with the applicable codes and standards. If there are any changes
in the design features relevant to the geotechnical analyses, or if any questions arise concerning the
geotechnical aspects of the codes and standards, this office should be contacted to review the design. It
may then be necessary to carry out additional borings and reporting before the recommendations of
this office can be relied upon.

The site investigation and recommendations follow generally accepted practice for geotechnical
consultants in Ontario. The format and contents are guided by client specific needs and economics and
do not conform to generalized standards for services. Laboratory testing for most part follows ASTM or
CSA Standards or modifications of these standards that have become standard practice.

This report has been prepared for City of Mississauga, AECOM and its designers. Third party use of this
report without SPL consent is prohibited. The limitation conditions presented in this report form an
integral part of the report and they must be considered in conjunction with this report.

1.2 Project Limits

Creditview Road is a south-north road under the jurisdiction of City of Mississauga. The project site is
located between Bancroft Road (south project limit) and Old Creditview Road (north limit). Total length
of the project is about 2.2 km.
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1.3 Road Classification and Traffic Data

As provided by the City of Mississauga, Creditview Road between Bancroft Drive and Old Creditview
Road is classified as Urban Major Collector. Based on the data provided by the City of Mississauga, traffic
volumes are presented in Table 1 below.

Table 1: Traffic Volumes on Creditview Road, Within the Project Limits

Location 2013 AADT % Growth Rate % Commercial

22,335

Creditview Road 2.5 3

2. FIELD INVESTIGATION AND LABORATORY TESTING

2.1 Field and Laboratory Work

A total of 16 boreholes (BH13-1 to BH13-16) were drilled for the reconstruction/widening of Creditview
Road between Bancroft Road and Old Creditview Road. In addition to the boreholes, six (6) shallow hand
dug test-pits (TP1 to TP6) were carried out to measure the topsoil thickness in the boulevard/widening
areas.

The locations of the boreholes are shown on the Borehole Location Plan, Drawing 1.

The boreholes were drilled in October 29 and 30, 2013 with solid stem continuous flight auger
equipment by a drilling sub-contractor under the direction and supervision of SPL Consultants Limited
personnel. Samples were retrieved at regular intervals with a 50 mm 0.D. split-barrel sampler driven
with a hammer weighing 624 N and dropping 760 mm in accordance with the Standard Penetration Test
(SPT) method. The samples were logged in the field and returned to the SPL Consultants Limited
laboratory for detailed examination by the project engineer and for laboratory testing.

Water level observations were made during drilling and in the open boreholes at the completion of the
drilling operations. A standpipe piezometer was installed in BH13-1 for stabilized groundwater level
monitoring.

As well as visual examination in the laboratory, all of the soil samples were tested for moisture content.
Sieve analyses of eight (8) pavement granular fill samples were conducted and the results are presented
on Drawings 18 and 19. Grain size analyses of three (3) subgrade soil samples were conducted and the
results are presented on Drawing 20.

Five (5) selected soil samples were subjected to chemical analysis to assess the environmental quality of
the soils to assist in determining off-site disposal options. The test results are attached in Appendix D.

The surveying of the borehole locations was undertaken by SPL Consultants Limited personnel.
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2.2 Pavement Condition

Based on visual/drive through assessment of the site, it appears that Creditview Road was recently
paved and the road is currently in fairly good condition and also no major distresses were observed.

Photographs of the project are enclosed in Appendix A.
3. PAVEMENT STRUCTURE AND SUBSURFACE CONDITIONS

Detailed subsurface conditions encountered in the boreholes are presented on the Borehole Logs,
Drawings 2 to 17 and are summarized as follows. General notes on the sample descriptions are provided
in Drawing 1A.

3.1 Existing Pavement Structure

Tables 2 and 3 below present existing pavement structure data obtained from sixteen boreholes (BH13-
1 to BH13-16) drilled for the present investigation along Creditview Road and Sideroads, respectively,
within the project limits.

Table 2: Existing Pavement Structure Data along Creditview Road

?_::Z:L‘izl: Asphalt Granular Base g::n:a::
(mm) (mm) (mm)
BH13-1 180 160 380
BH13-2 150 160 250
BH13-3 170 190 300
BH13-4 180 150 250
BH13-5 150 350 320
BH13-6 180 220 340
BH13-7 145 135 450
BH13-8 165 295 370

Table 3: Existing Pavement Structure Data for Side roads

Borehole . Offset from C/L Granular | Granular
Location Iitersectiing Roda of Creditview fspralt Base Sub-Base
{(mm) (mm) (mm)
BH13-9 Bancroft Dr. 40 m east 155 100 425
BH13-10 | Sir Monty’s Dr. 45 m west 125 150 295
BH13-11 | Velebit Ct. 14 m west 150 200 280
BH13-12 | Kenninghall Crescent 30 m east 200 180 165
BH13-13 | Kenninghall Blvd. 35 m west 170 130 150
BH13-14 | Falconer Dr. 27 m west 200 160 270
BH13-15 | Argentia Rd. 45 m west 185 245 220
BH13-16 | Old Creditview Rd. 40 m east 170 130 285
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Summary of Existing Pavement Structure

Based on the data obtained from the borehole logs, Tables 4 and 5 below present the summary of
thickness and average GBE for the existing pavement structure for the northbound lane (Bancroft Drive
to Old Creditview Road) and southbound lane (Old Creditview Road to Bancroft Drive) respectively.

Details of layer thicknesses are presented in the Pavement Structure Spreadsheet in Appendix B.

Table 4: Summary of Existing Pavement Structure along the North-bound lane of Creditview Rd

No. of Thickness (mm)
Pavement Component ob i

Route: servations Range Mean
Total HMA' (from boreholes) 4 150 - 180 169
Northbound Granular Base Material 4 150 - 295 206
Lane of Granular Subbase Material 4 250 — 370 303
Creditview | Total Granular Material 4 400-665 | 509
Average Existing GBE? 517

1. HMA = Hot Mix Asphalt 2. GBE Factors: Existing Asphalt = 1.25, Existing Granular Base = 0.75, Existing Subbase = 0.5

Table 5: Summary of Existing Pavement Structure along the South-bound lane of Creditview Rd

No. of Thickness (mm)
Pavement Component .

Route: Observations Range Mean
Total HMA' (from boreholes) 4 145 - 180 161
Southbound Granular Base Material 4 135-350 209
Lane of Granular Subbase Material 4 300 - 450 363
Creditview Total Granular Material 4 490 - 670 571
Average Existing GBE’ 539

1. HMA = Hot Mix Asphalt 2. GBE Factors: Existing Asphalt = 1.25, Existing Granular Base = 0.75, Existing Subbase =0.5

Combining the above data, Table 6 below presents the summary of the existing pavement structure and
average GBE for both lanes for the entire project length.

Table 6: Summary of Existing Pavement Structure along Creditview Rd (both lanes)

No. of Thickness (mm)
Pavement Component .
Observations Range Mean
Route: Total HMA' {from boreholes) 8 145 - 180 165
Granular Base Material 8 135-350 208
Both I..an.es of Granular Subbase Material 8 250 -450 333
Creditview
Total Granular Material 8 490 - 670 540
Average Existing GBE’ 528

1. HMA = Hot Mix Asphalt 2. GBE Factors: Existing Asphalt = 1.25, Existing Granular Base = 0.75, Existing Subbase = 0.5

Table 7 below presents the summary of the existing pavement structure and average GBE for eight
intersection sideroads (Bancroft Dr., Sir Monty’s Dr., Velebit Ct., Kenninghall Crescent, Kenninghall Bivd,
Falconer Dr., Argentia Rd. and Old Creditview Rd.) of the project.

SPL Consultants Limited November 2015



Project: 1824-560 Final Report
Preliminary Geotechnical and Pavement investigation — Creditview Road Closs EA Study 5
Bancroft Road to Old Creditview Road, Mississauga, Ontario

Table 7: Summary of Existing Pavement Structure for sideroads

Pavement Component No. of Thicknesshmm)

Observations Range Mean
Route: Total HMA' (from boreholes) 8 125 - 200 169
Granular Base Material 8 100 - 245 162
Sideroads Granular Subbase Material 8 150 - 425 261
Total Granular Material 8 280 - 525 423
Average Existing GBE’ | 464

1. HMA = Hot Mix Asphalt 2. GBE Factors: Existing Asphalt = 1.25, Existing Granular Base = 0.75, Existing Subbase = 0.5

From Table 2, eight boreholes along Creditview Road encountered a pavement structure consisting of
145 to 180 mm of asphaltic concrete underlain by 135 mm to 350 mm of granular base and 250 mm to
450 mm of granular subbase materials.

Eight (8) tested samples of the pavement granular base and sub-base material contain 18 to 63% gravel,
27 to 66% sand, 10 to 25% fines (silt and clay size particles). The grain size distribution curves for the
samples are presented on Drawing 18 and Drawing 19. The upper limits and lower limits of OPSS
Granular ‘A’ and Granular ‘B’ Type | are also shown in these drawings. The fines contents in all of the
tested samples are higher than the upper limit of 8% of Granular ‘A" and Granular ‘B’ Type I.

3.2 Soil and Groundwater Conditions

3.2.1 Soil Types

Fill Material:

Fill material was encountered below the pavement structure in all of the boreholes, except BH13-14 and
BH13-15, to depths varying from 1.0 to 2.1 m. Fill material extended to the maximum explored depth of
boreholes in BH13-9 to BH13-12. Fill material was heterogeneous and consisted of clayey silt, silty sand,
sand and sand and gravel and was present in a loose to compact, generally compact state, with
measured SPT ‘N’ values varying from 7 to 51 blows per 300 mm of penetration.

Peat:
Peat was encountered in BH13-5 at a depth of about 2.8m and extended to a depth of about 3.5m,
embedded within the clayey silt deposit.

Clayey Silt Till:

Underneath the fill material or pavement structure in Boreholes BH13-1, 13-2, 13-3, 13-7, 13-8 and 13-
13, the upper native soil consisting of clayey silt till was encountered, extending to the maximum depth
of penetration or overlying silty sand till. Clayey silt till deposit was present in a stiff to hard, but
generally in very stiff consistency, with measured SPT ‘N’ values ranging from 11 to 55 blows per 300
mm of penetration. Occasional wet sand seams were noted within the clayey silt till.

SPL Consultants Limited November 2015



Project: 1824-560 Final Report
Preliminary Geotechnical and Pavement Investigation — Creditview Road Class EA Study 6
Bancroft Road to Old Creditview Road, Mississauga, Ontario

Grain size analyses of two (2) samples from clayey silt till (BH13-1/SS4 and BH13-7/SS3)) were
conducted. The results are presented on Drawing 20 and are shown on the respective borehole logs,
with the following fractions:

Clay: 231032 %
Silt: 46%
Sand: 17t019%
Gravel: 3t0o14%

Based on the above grain size analyses, the soil is considered to have moderate susceptibility to frost
heaving (MSFH).

Silty Sand Till:

Silty sand till deposit was encountered in BH13-1, BH13-3 and BH13-7 below the upper clayey silt till and
continued to the maximum explored depth of the boreholes. Silty sand till was present in a compact to
very dense state with measured SPT ‘N’ values ranging from 21 to more than 50 blows per 300 mm of
penetration. Water bearing wet sand seams were noted within the sandy till deposit.

Silt to Clayey Silt:

Silt to clayey silt deposit was encountered in boreholes BH13-4, BH13-5, BH13-6, BH13-14 and BH13-15
below the fill material and continued to the maximum explored depth of the boreholes except at
BH13-5 where the deposit extended to a depth of 2.8 m. Silt to clayey silt was present in a loose to
compact/stiff to very stiff state, with measured SPT ‘N’ values ranging from 9 to 24 blows per 300 mm of
penetration.

Grain size analysis of one (1) sample from silt to clayey silt (BH13-4/554) was conducted. The results are
presented on Drawing 20 and are shown on the respective borehole log, with the following fractions:

Clay: 21%
Silt: 78%
Sand: 1%

Based on the above grain size analysis, the soil is considered to have high susceptibility to frost heaving
(HSFH).

3.2.2 Groundwater Conditions

The majority of the boreholes were found dry upon completion of drilling, except BH13-1, BH13-6 where
short-term (unstabilized) groundwater was found at depths of 4.1 m and 1.5 m respectively. The
stabilized groundwater table observed in the piezometer installed in BH13-1 was at a depth of 2.6 m
(Elevation 162.5m) on November 19, 2014. It should be noted that the groundwater levels can vary and
are subject to seasonal fluctuations in response to major weather events.
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4, PAVEMENT STRUCTURE DESIGN

4.1 Existing Pavement Structure

Based on the values shown in Pavement Structure Spreadsheet (Appendix B), Table 6 and Table 7, the

chosen design values to represent the existing pavement structure are shown in Table 8 below:

Table 8 Existing Pavement Structure Design Values

Main Lane
Route Asphaltic Granular Granular Total Granular
layer Base Subbase mm
Creditview Road 165 200 340 540
Sideroads 169 150 250 400

4.2 Equivalent Single Axle Load (ESAL’s)

The equivalent single axle loads (ESAL) for the design lanes were calculated using traffic data presented
in Table 1. The input parameters for the design lane ESAL calculation were derived from MTO
publication MI-183 ‘Adaptation and Verification of AASHTO Pavement Design Guide for Ontario
Conditions’ and ‘Procedures for Estimating Traffic Loads for Pavement Design, 1995°. Table 9 presents
the input parameters used to calculate ESALs in the two alternatives for design period (15-Year and 20-
Year Design life).

Table 9: Input Parameters for ESAL Calculations (Two-Lane and Four-Lane calculations)

Annual Design . .
Number Base % Avg. Traffic No if Design | Cumulative
year | Comm-| Truck | DD? Lp* : Period ESAL’s
afLane AADT! ercial Factor Giwih Days per (Year) (million)
(%) 3 Year
Four-Lane 24,050 3 1.31 0.5 2.5 0.8 365 15 2.5
Four-Lane 24,050 3 131 0.5 2.5 0.8 365 20 3.6

1. Base Year=2016
2. Directional Distribution
3. Average annual traffic growth rates were derived from traffic data provided.

4. Lane Distribution.

Figure 1 illustrates the cumulative ESAL for four-lane calculations, along Creditview Road within the
project limits, for over a 20-year design period.

SPL Consultants Limited
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Figure 1 Cumulative ESAL for Creditview Road (Within the Project Limits)
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As provided by the Client, Creditview is classified as Urban Major Collector Road. Presently, Creditview is
a two lane road within the project limits with posted speed limit of 60 km/hr.

4.3 Thickness Design

4.3.1 New Construction (Widening)

Pavement structure thickness design for the design lane was determined using the AASHTO design
method. Input parameters are shown in Table 10 below, and the design output sheets are presented in
Appendix C.

Table 10: Input Parameters for Pavement Structure Calculations

Initial/Terminal Cumulative Subgrade
Design Period Serviceabilit ESAL’s Resilient Modulus
v (million) (Mg), Mpa
P = 4.4
20 years 0,=2.2 3.6 25

Common Parameters  Structural Coefficients (‘a' values):
New HMA :0.42
New Gran Base :0.14
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New Gran Subbase :0.09

Drainage Coefficient:
m = 1.0 (for new granular base and subbase)
Design Period: 20 Years (for new pavements)

Reliability and Standard Deviation: R=90%; S =0.48

The required pavement structures for Creditview Road based on City of Mississauga Standards and the
AASHTO design method, for the input parameters noted in Table 10 considering Moderate to Highly
Susceptibility to Frost Heaving (MSFH to HSFH) soil subgrade, are shown in Table 11 below:

Table 11: Pavement Design Summary- Creditview (New Construction)

Methodology Material Thickness (mm) SN’ GBE (mm)’
City of Mississauga 140 mm hot mix, 200 mm Granular A, 123 748
Design Standard 400 mm Granular B Type |
MTO Routine N/A - -

a) 150 mm hot mix, 200 mm Granular A,
450 mm Granular B Type |

. . 132 802
(minimum structural requirements
AASHTO for 20 yea.rs design life)
b) 140 mm hot mix, 200 mm Granular A,
500 mm Granular B Type | 132 815

{minimum structural requirements
for 20 years design life)
*The Structural Number (SN} obtained was calculated using the following layer coefficients: HMA = 0.42; New Base= 0.14;

New Subbase= 0.09;
GBE was calculated using the equivalency factors: HMA = 2; New Base = 1.0; New Subbase = 0.67.

Table 11 shows that pavement structure recommended by AASHTO pavement design method for
20-yr designs (a and b alternatives) are thicker and stronger than the pavement structure for arterial
roads under the City of Mississauga Design Standard and MTO Guideline. As a result, the minimum
required Structural Number (SN) for new construction on Creditview Road will conform to the AASHTO

design and is as follows:

- For 20 years initial design life: SN= 132

Based on the above and Table 6, the existing pavement structure within the project limits is inadequate

to support the future traffic.
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4.3.2 Reconstruction/Rehabilitation - Existing Roadway

Pavement structure thickness design for the design lane was determined using the AASHTO design
method. Input parameters are shown in Table 12 below, and the design output sheets are presented in

Appendix C.

Table 12: Input Parameters for Pavement Structure Calculations

Initial/Terminal Cumulative Subgrade
Design Period Serviceabilit ESAL’s Resilient Modulus
y (million) (Mg), Mpa
P = 4.4
20 years D, =2.2 3.6 25

Common Parameters  Structural Coefficients ('a' values):

New HMA
New Gran Base

:0.42  Existing HMA =0.24
:0.14  Existing Gran Base=0.13

New Gran Subbase :0.09 Existing Gran Subbase= 0.08
Drainage Coefficient:

m = 1.0 (for new granular base and subbase)
m = 0.9 ( for existing granular base and subbase)
Design Period: 20 Years {for new pavements)

Reliability and Standard Deviation: R=90%; $=0.48

The required pavement structure for Creditview Road based on the AASHTO design method, for the

input parameters noted in Table 12 considering MSFH to HSFH soil subgrade, is shown in Table 13

below:

Table 13 Pavement Design Summary — Rehabilitation of existing lanes

Route

Methodology

Material Thickness (mm)

SN’

GBE (mm)’

AASHTO

Rehabilitation Option 1 — 20 years Design

170 mm Hot mix, 300 mm Granular Base,
over
235 mm of existing Granular sub-base

(minimum structural requirements for
20 years design life)

130

758

Creditview Rd

existing lanes

AASHTO

Rehabilitation Option 2 — 20 years Design

160 mm Hot mix, 300 mm Granular Base,
over
295 mm of existing Granular sub-base

(minimum structural requirements for
20 years design life)

130

768

AASHTO

Rehabilitation Option 3 — 15 years Design

140 mm Hot mix,

125

624

SPL Consultants Limited
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over
75 mm of existing Asphaltic Layer,

200 mm of existing Granular Base and

340 mm of existing Granular sub-base

(minimum structural requirements for
15 years design life))

* The Structural Number {SN) obtained was calculated using the following layer coefficients: New HMA = 0.42; Existing HMA =
0.24; New Base = 0.14; Existing Base= 0.13; Existing Subbase= 0.08.; New Subbase= 0.09 and Drainage coefficients for Existing
Base and Subbase = 0.9

*GBE was calculated using the equivalency factors: HMA = 2; Existing HMA = 1.25; New Base = 1.0; Existing Base= 0.75; New
Subbase = 0.67; Existing Subbase= 0.5.

4.4 Recommendations

4.4.1 New Construction (Widening)

Based on alternative b of AASHTO design in Table 11, the pavement structure for the new construction
on the widening section, as a minimum structural requirement (for 20-yr design), for Creditview Road is
as follows:

o 140 mm Asphalt

o 200 mm Granular Base

o 500 mm Granular Subbase (structural requirements)

The existing pavement depth is about 705 mm on average as per Table 6 and the proposed pavement
depth along the widening is 840 mm. This satisfies the drainage requirements and would provide
sufficient lateral subsurface drainage for the widened section, if the existing road will not be
reconstructed full depth, assuming no grade raise.

Therefore, the recommended pavement structure for the new construction is as follows:
e 40 mm Superpave 12.5 FC 1 or HL 1 surface course
e 100 mm Superpave 19.0 or HDBC (Heavy Duty Binder Course)
e 200 mm of 19 mm Crusher Run Limestone (CRL) Base Course
e 500 mm Granular B Type Il Subbase Course

The above pavement design also applies for full depth reconstruction of the existing pavement, if
required.

4.4.2 Reconstruction/Rehabilitation - Existing Roadway

Option 1: Rehabilitation by Excavation - No Grade Raise — 20 Years Design Life

o Mill off 20 mm of existing asphalt surface course.
° Pulverize existing asphalt and underlying granular base to depth of 300 mm.
° Remove Pulverized material and stockpile for re-use.
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° Excavate top 150 mm of existing granular material and stockpile for re-use.

° Regrade and compact the exposed surface.

° Place 300 mm new Granular A or 19 mm Crusher Run Limestone (CRL) Base Course (2 lifts)

° Pave 170 mm HMA (40 mm 12.5 FC 1 or HL 1 surface course over 130 mm Superpave 19.0 or

HDBC (Heavy Duty Binder Course) in two lifts (60mm upper binder course + 70 mm lower
binder course).
° Grade Raise = none

Option 2: Rehabilitation by Excavation — 50 mm Grade Raise — 20 Years Design Life

° Mill off 20 mm from existing asphalt surface course.

° Pulverize existing asphalt and underlying granular base to depth of 300 mm.

° Remove Pulverized material and stockpile for re-use.

° Excavate top 90 mm of existing granular material and stockpile for re-use.

° Re-grading, re-compaction, correction of cross-fall of the existing exposed granular.

° Place 300 mm new Granular A or 19 mm Crusher Run Limestone (CRL) Base Course (2 lifts)

® Pave 160 mm HMA (40 mm 12.5 FC 1 or HL 1 surface course over 120 mm Superpave 19.0 or
HDBC (Heavy Duty Binder Course}) in two lifts.

° Grade Raise = 50 mm

Option 3: Rehabilitation by milling — 50 mm Grade Raise — 15 Years Design Life

° Mill off 90 mm from existing asphalt surface and binder courses.

° Pave 140 mm HMA (40 mm 12.5 FC 1 or HL 1 surface course over 100 mm Superpave 19.0 or
HDBC (Heavy Duty Binder Course) in two lifts.

° Grade Raise = 50 mm

4.4.3 Subgrade Preparation

For the subgrade preparation, all topsoil, organic material, loose fill or other unsuitable soils should be
removed prior to the placement of earth fill material for the construction of the pavement widening.

After stripping, the exposed subgrade should be inspected, proof-rolled and approved by a geotechnical
engineer who is familiar with this report. Unsuitable or loose materials should also be sub-excavated
and replaced with compacted indigenous material.

The long term performance of the pavement structure is highly dependent upon the subgrade support
conditions. Stringent construction control procedures should be maintained to ensure uniform subgrade
conditions are achieved. In addition, the need for adequate drainage is emphasized.

The finished subgrade should be free of depressions and should be sloped (preferably at a grade of 3%)
to provide effective sub-surface drainage toward subdrains or ditches.
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4.4.4 Pavement Widening

According to the design prepared for the Environmental Assessment, it is understood that the existing
road will be ultimately widened to accommodate a four-lane urban section in the long-term solution.

For the widening, after stripping, proof-rolling and approval of the subgrade as mentioned above, all
new fills in the widening section should consist of pre-approved common fill (select subgrade), free of
topsoil, boulders, frost etc. and pre-screened by this office for its geotechnical and environmental
suitability. The new fill should be placed in lifts not exceeding 300 mm before compaction and each lift
should be uniformly compacted to at least 95% of the Standard Proctor Maximum Dry Density (SPMDD),
increasing to 98% within the top 0.6 m of the subgrade, at a placement water content of +2% of
optimum.

Proper benching of the existing embankment slope should be implemented if and where abutting into
the existing embankments. This can be constructed in accordance with OPSD 208.01 — Benching of
Earth Slope. Subdrains should be provided on both sides of the road.

The Granular base and Granular subbase must be compacted to 100% of SPMDD and should be placed
full-width. The finished pavement surface should be sloped (preferably at a grade of 2 %) to provide
effective surface drainage toward catch basins. Surface water should not be allowed to pond adjacent
to the outside edges of pavement areas.

Heavy construction equipment may have to be kept off the newly constructed roads before the
placement of asphalt and/or immediately thereafter, to avoid damaging the subgrade by heavy truck
traffic.

The granular base and sub-base materials should be placed in layers not exceeding 150mm
(uncompacted thickness), and should be compacted to 100% of their respective SPMDD. The grading of
the material should conform to current OPS Specifications.

4.4.5 Re-use of Excavated Material or Pulverized Material

Excavated organic soils are unsuitable for re-use as earth fill. Excavated frost susceptible soils (CL, Cl,
and ML) shall not be used within frost depth (1.5 m) from pavement surface. Excavated granular
material/removed pulverized material may be re-used as subbase or fill for the widening section within
road ROW depending on the quality of material. It should be noted that any excavated silty clay or
clayey silt is not recommended to be used as a backfill (hard to compact), but it may be used for slope
flattening (if required).

4.4.6 Tack Coating

Tack coat should be applied to the surface of all binder courses, as per OPSS PROV 308.
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4.4.7 Pavement Transition

Any grade raises should be transitioned to the existing grade over an appropriate length to ensure a
smooth riding surface and to minimize differential pavement performance. For example, one lift of
asphalt (40 to 50 mm thick) should be transitioned over a minimum length of 10 m (do not feather off,
minimum thickness of 30 mm). However, a step joint (5 m step long for each layer) should be provided
at the east and west project limits.

5. UNDERGROUND UTILITIES

It is understood that underground services will be installed at the site as part of the road widening or
reconstruction. The invert elevations or depths of the proposed utilities are not available to us at the
time of writing this report.

5.1 Trenching

Based on the borehole information, the trenches for the proposed utilities in the area of boreholes will
be dug through fill material, clayey silt till, silty sand till or silt to clayey silt. No major problems due to
groundwater seepage are anticipated in this section of road during construction in trenches dug upto a
depth of 4 m, due to the low permeability of till deposits. Occasional wet sand seams and water bearing
silt layers were encountered in the boreholes. It is expected that any seepage that occurs from sand and
silt seams / interbeds can be removed by pumping from sumps.

The sides of excavations in the native soil can be expected to be temporarily stable at relatively steep
side slopes for short periods of time but they should be cut back at slopes no steeper than 1:1 in order
to comply with the safety regulations. Where the existing fill is uncompacted (loose to very loose, soft,
firm), or peat is encountered, the side slopes in these sections will have to be flattened to 3H:1V or
flatter. If steep side slopes are required, the sides should be supported by braced skeleton or close
sheeting.

In the planning of the trenches’ shoring and excavation, the presence of the adjacent existing buried
service pipes should be considered. In addition to the stability of these existing adjacent pipes, which
must be maintained without detrimental settlements, the backfill in these trenches and especially the
granular bedding surrounding the existing service pipes, manholes, etc. may be a source of water,
which, if encountered, must be dealt with.

Provisions must be made in the excavation contract for the removal of possible boulders in till deposits
or obstructions in the fill material.

Reference to Drawing No. 21 indicates zones in which some degree of movement of the ground can be
anticipated as a consequence of trench excavation and the position of the existing buried services
should be located with regard to this. In this respect, it should also be noted that less ground
movements will be experienced outside the excavation if the sides of the excavation are properly
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supported by tight, braced sheeting than if the sides are unsupported. Ground movements would be
further reduced if the bracing were to be pre-stressed.

All excavations should be carried out in accordance with the Construction Safety Act of the Province and
excavation should conform to the Ontario Reg. 213/91 for Construction projects. The fill material can be
classified as Type 3 soil above groundwater table. The stiff to hard clayey silt till, stiff to very stiff clayey
silt, compact silt and compact to very dense silty sand till can be classified as Type 3 Soil above
groundwater table.

5.1.1 Use of Trench Box for Utility Trench Wall Support

Where permissible under the OHSA, contractors often elect to utilize trench boxes for temporary trench
support.

While in many situations, the use of trench boxes can result in a high rate of productivity in trenching, it
is not without some technical drawbacks. These include:

e Increased loss of ground relative to many other shoring methods; and

e Reduced ability to compact backfill between the trench wall and trench box.

Ground loss, raveling and/or loosening of soils will occur when using a trench box prior to its installation
and while moving the box, particularly in pre-existing fill as present at this site.

Granular courses below existing pavements are particularly susceptible and significant undermining can
occur. It is important that the trench not be over-excavated to ensure a tight fit between the box and
the trench walls. Trench boxes need to be installed expediently. When moving the box, the void space
between its outer walls and the trench must be backfilled and compacted. This may require raising the
box sequentially prior to sliding it laterally. If this is not done, post-construction settlements will occur
along the trench walls.

Where trench boxes are used in the existing roadways, it is prudent to expect pavement structure
settlement along both sides of the trench. In such cases, following backfilling of the trench, road
reconstruction should include a provision for saw cutting of the asphalt and concrete road base at least
600mm back from the trench walls, recompaction of the upper trench backfill and then paving.

5.1.2 Trenching Adjacent To Existing Service Trenches

In areas where the new utilities impinges on existing utility trenches, unstable trench conditions can
occur, particularly where granular backfill, clear stone, or poorly compacted fill of any type are present.
In such cases, raveling of the pre-existing fill and high rates of water infiltration through utility bedding
can potentially occur which can, in severe cases, put the stability of the adjacent utility in jeopardy. As
such, a higher standard of care in shoring is needed where the watermain trench is located closer than
0.75H to an adjacent trench, where H is the depth of the deeper cut. The use of trenching boxes is
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poorly suited in this instance, since they do not provide adequate intimate lateral support to the sides of
the cut and considerable loss of ground can occur prior to insertion of the box. Closed sheeting or other
pre-installed shoring measures are more suitable.

5.2 Bedding

The undisturbed native clayey silt till, silt to clayey silt and silty sand till will provide adequate support
for the service pipes and allow the use of Class B type bedding. In the area of BH13-5 where peat was
encountered to a depth of 3.5 m, all the peat must be sub-excavated and replaced with granular fill
material. The recommended minimum thickness of granular bedding below the invert of the pipes is 150

mm.

The thickness of the bedding may, however, have to be increased depending on the pipe diameter or in
accordance with local standards or if wet or weak subgrade conditions are encountered, especially when
the soil at the trench base level consists of wet, dilatant silt. The bedding material should consist of well
graded granular material such as Granular ‘A’ or equivalent. After installing the pipe on the bedding, a
granular surround of approved bedding material, which extends at least 300 mm above the obvert of
the pipe, or as set out by the local Authority, should be placed.

5.3 Backfilling of Trenches

The select inorganic fill materials or native soils free from topsoil / organics can be used as general
construction backfill, provided their moisture contents at the time of construction are within 2% of their
optimum moisture content.

It is preferable that the native soils be re-used from approximately the position at which they are
excavated so that frost response characteristics of the soils after construction remain essentially similar
to presently existing.

The clayey soils will be excavated in blocks or chunks, which should be adequately pulverized prior to
placement in the trenches. Sheepsfoot / hoe-pack compactors would be best suited for compacting
these soils. If such soils are not adequately pulverized, placed in thin lifts and carefully compacted then
excessive post construction settlements at the ground surface could occur.

Where the soils are sufficiently fine grained (e.g. silty soils) some moisture conditioning may be required
if excess pore air and pore water pressures are generated during compaction process. If bulking is
noted, delaying the placement of subsequent lifts may be necessary, to allow for the dissipation of such
induced excess pressures.

Consideration may also be given to backfilling trenches with a well-graded, compacted granular soil such
as Granular ‘B’ material. The use of such material, if thoroughly compacted, would reduce the post
construction settlements to a negligible amount and may also expedite the compaction process. In this
instance, however, frost response characteristics of non-frost susceptible granular fill and the frost
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susceptible indigenous soils would be different giving rise to differential frost heave or movement. In
this case it would be prudent to use as backfill the on-site excavated, naturally occurring soils to match
the existing conditions within the frost zone (i.e. within 1.5 m depth) as well as to provide a frost taper
zone (i.e. to provide a zone of taper to prevent a sudden change in frost heave characteristics to reduce
the effects of frost heave).

In any case the degree of compaction of the trench backfill should be at least 95% of the material’s
Standard Proctor Maximum Dry Density (SPMDD). This value should be increased to at least 98% within
2 m of the road surface. The granular pavement sub-base and base materials should be compacted to at
least 100% of their respective SPMDD.

5.4 Earth Pressure

The lateral earth pressures acting on temporary shoring may be calculated from the following
expression:

p = K(y h +q)

where p = lateral earth pressure in kPa acting at depth h

K = earth pressure coefficient, assumed to be 0.30 for vertical shoring and horizontal backfill
y = unit weight of backfill, a value of 21 kN/ m3. may be assumed

h = depth to point of interest in metres

q = equivalent value of surcharge on the ground surface in kPa

The earth pressure diagrams for cohesive and non-cohesive soils are summarized on Drawing No. 22.

6. CREDITVIEW ROAD AND HIGHWAY 401 UNDERPASS

Borehole drilling / geotechnical investigation at the Highway 401 and Creditview Road underpass
structure was not part of SPL’s scope of work. It is understood that Golder Associates (Golder)
conducted a preliminary geotechnical investigation for the proposed widening / realignment of Highway
401 underpass structure at Creditview Road in September 2011. SPL was requested to review the
preliminary geotechnical Investigation report by Golder Associates for the Creditview Road Bridge over
Hwy 401 and provide comments.

It is understood that the existing underpass structure located at the intersection of Highway 401 and
Creditview Road will be widened / replaced. It is also understood that the existing underpass consist of a
65m long by 10m wide four span structure, with the existing abutments supported on piles and the piers
supported on spread footings. The existing pavement grade on Creditview Road is at about Elev. 176 m
and at Highway 401 is at about Elev. 170m.

Two boreholes (11-201 and 11-202) were drilled by Golder to depths of 14.2 m and 16.4 m, respectively.
Logs and location plan of the Golder’s boreholes are attached in Appendix E of this report. Based on the
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geotechnical information from Golder’s logs, the subsoil conditions at the site consisted of fill material
to a depth of 2.2 to 2.3 m, overlying soft to very stiff clayey silt to depths of 5.7 to 7.3 m, which is
underlain by a deposit of very stiff to hard clayey silt till, overlying shale bedrock. The clayey silt till was
interbedded with very dense sand and silt till in Borehole 11-201 from depth 7.2 to 9 m. Shale bedrock
was encountered in the Boreholes 11-201 and 11-202 at depths 10.2 m (Elev. 159.5m) and 11.6 m (Elev.
161.8m) respectively. Groundwater level in the piezometer installed in Borehole 11-201 was recorded at
Elev. 165.3 m on November 2, 2011.

Based on the subsurface conditions at the site, the upper native soils consisting of soft to very stiff
clayey silt are considered unsuitable to support the shallow foundations (footings) of the proposed
bridge structures. Deep foundations such as driven steel piles or drilled caissons founded in shale
bedrock are required to support the bridge structure.

Both piles and / or caissons are considered suitable for the bridge abutments and piers; however if
integral abutments are being considered for the bridge structure, then the abutments can be supported
by driven piles and piers can be supported by drilled caissons. The piles can consist of steel H-piles, such
as HP310x110.

Based on the borehole information, the proposed structure can be supported by driven piles founded on
or in shale bedrock as recommended by Golders in their report, for a factored axial resistance of 1600
kN at ULS and 1400 kN at SLS.

Drilled caissons founded in the shale bedrock can be used to support the bridge structure. Neglecting
the top 1 m (probable weathering) of the shale bedrock, the depth of the socket into the sound shale
bedrock can be determined using skin friction values of 900 kPa at ULS and 600 kPa at SLS between the
concrete and the shale, ignoring the end bearing.

The presence of groundwater in the sand and silt till embedded within the clayey silt till will make the
construction of the caissons difficult. An oversize liner will be required and must be sealed in the
underlying clayey silt till or bedrock. Prior to the placement of concrete, any seepage water at the
caisson bases must be removed. Coring of hard layers in shale bedrock (limestone/siltstone layers) may
be required for advancing the caisson hole to the required depth.

A detailed geotechnical investigation is recommended for the design of proposed widening /
replacement of the underpass structure to confirm or better assess the preliminary geotechnical
findings and the preliminary recommendations provided in Golders geotechnical report.

7. CHEMICAL TESTING

In order to assess options for potential offsite soil disposal at the above captioned site, three (3) soil
samples were collected and advanced on the subject site and submitted for analysis of electrical
conductivity (EC) and/or sodium adsorption ratio (SAR) as set out in O.Reg. 153/04 as amended, Section
XV.1 of the Environmental Protection Act (EPA). In addition, two (2) soil samples were collected and
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submitted for analysis of BTEX. The Certificates of Analysis are attached. Sample locations are provided
in Drawing 1 included as part of the geotechnical report.

In accordance with SPL sampling protocols, soil samples from the boreholes selected for potential
chemical analysis of volatile organic parameters were preserved in a methanol. Approximately 5 g of soil
was collected using a designated sampler system and placed into a pre-weighed laboratory supplied vial
of methanol. As well, a portion of the soil sample was placed directly into a laboratory supplied glass
jars. The methanol sample vial and glass sample jars were kept under refrigerated conditions during field
storage and transportation to the environmental analytical laboratory.

Soil samples were collected and handled in accordance with generally accepted procedures used by the
environmental consulting industry. Prior to each sampling event, new disposable gloves were used to
transfer samples in plastic bags and glass jars supplied by the laboratory. All soil samples were kept
under refrigerated conditions during field storage and transportation to the environmental analytical
laboratory.

Soil descriptions were logged in the field and a description of the soil conditions observed is presented
in the borehole logs included as part of this investigation. The following is the description of the sample
name, depth, and soil description of the five (5) soil samples submitted for the analysis of EC, SAR, and
BTEX.

e BH13-9 SS3 (0.8m) - fill material consisting of clayey silt containing some sand to sandy,
trace gravel, and trace organics

e  BH13-13 SS3 (0.8m) - fill material consisting of clayey silt containing some sand to sandy and
trace gravel

e BH13-7 SS3 (0.8m) - fill material consisting of clayey silt containing trace organics, trace
gravel, and some sand

e  BH13-1 5S8 (4.6m) - native material consisting of silty sand till containing trace to some clay
and trace gravel

e  BH13-5 SS3 (0.8m) - fill material consisting of silty sand containing trace gravel, some clay,
and some organics

The chemical analysis was conducted by AGAT Laboratories located in Mississauga, Ontario. AGAT is a
member of the Canadian Association for Laboratory Accreditation (CALA) and meets the requirements
of Section 47 of 0.Reg. 153/04 certifying that the analytical laboratory be accredited in accordance with
the International Standard ISO/IEC 17025 and with standards developed by the Standards Council of
Canada.

For the purposes of soil disposal, the results of chemical analyses were compared to the Full Depth
Generic Site Condition Standards in Potable and Non-Potable Ground Water Conditions for
Residential/Parkland/Institutional (RPI) and Industrial/Commercial/Community (ICC) Property Use as
contained in Tables 2 and 3, respectively, of the “Soil, Ground Water and Sediments Standards for Use
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Under Part XV.1 of the Environmental Protection Act,” published by the Ministry of Environment (MOE)
on April 15, 2011.

Based on the results of the chemical analysis, SPL provides the following conclusions/recommendations:

e When compared to MOE Table 2 RPI Property Use Standards, three (3) soil samples (BH13-9 SS3,
BH13-13 SS3, and BH13-7 SS3) exceed the standard for electrical conductivity (EC) and/or
sodium adsorption ratio (SAR). In addition, one (1) soil sample (BH13-5 SS3) exceeds the
standard for ethylbenzene and xylenes (total).

e When compared to MOE Table 3 RPI Property Use Standards, four (4) soil samples (BH13-5 SS3,
BH13-9 SS3, BH13-13 SS3, and BH13-7 SS3) exceed for the standard for EC and/or SAR and
xylenes (total).

e When compared to MOE Table 2 ICC Property Use Standards, three (3) soil samples (BH13-9 SS3,
BH13-13 SS3, and BH13-7 SS3) exceed the standard for EC and/or SAR. In addition, one (1) soil
sample (BH13-5 SS3) exceeds the standard for ethylbenzene.

e When compared to MOE Table 3 ICC Property Use Standards, three (3) soil samples (BH13-9 SS3,
BH13-13 SS3, and BH13-7 553) exceed the standard for EC and/or SAR.

e Based on the soil analytical results, it appears that there are EC and SAR impacts greater than
the MOE Tables 2 and 3 RPI and ICC Property Use Standards at the site. As the site consists of a
roadway EC and SAR impacts are expected to be present in the subsurface soils to varying
degrees. Municipal roadways are exempt for all impacts related to de-icing activities (i.e. EC and
SAR) and as such the material with EC and SAR impact may be reused within a municipal
roadway.

e Separation and re-testing may be an option to reduce disposal cost.

e As soil samples were found to exceed the MOE Table 2 RP1 and ICC Property Use Standards, this
material may be considered a waste for disposal purposes. As such, a toxicity characteristic
leachate procedure (TCLP) analysis may be required to be completed in accordance with O.Reg.
558/00 to determine the waste classification of the soil prior to disposal.

e The results of this testing evaluates the environmental quality of the soil and does not pertain to
the geotechnical suitability of the material.

e Acceptance of any excavated soil will be at the discretion of the receiving site.

The purpose of this testing was to chemically characterize the soils analyzed and does not constitute a
Phase Two Environmental Site Assessment as defined in O.Reg.153/04, as amended.

It should be noted that if any aesthetically impacted soils are identified during excavation it is
recommended that SPL be notified in order to conduct further assessment and/or testing of the material
in question.
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This report was prepared for the account of AECOM. The material in this report reflects SPL’s judgment
in light of the information available to it at the time of preparation. Any use, which a Third Party not
noted above makes of this report, or any reliance on decisions to be made based on it, are the
responsibility of such Third Parties. SPL Consultants Limited accepts no responsibility for damages, if
any, suffered by any Third Party as a result of decisions made or actions based on this report.

8. GENERAL COMMENTS AND LIMITATIONS OF REPORT

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

The comments given in this report are intended only for the guidance of design engineers. The number
of boreholes required to determine the localized underground conditions between boreholes affecting
construction costs, technigues, sequencing, equipment, scheduling, etc., would be much greater than
has been carried out for design purposes. Contractors bidding on or undertaking the works should, in
this light, decide on their own investigations, as well as their own interpretations of the factual borehole
and test pit results, so that they may draw their own conclusions as to how the subsurface conditions
may affect them.

This report is intended solely for the Client named. The material in it reflects our best judgment in light
of the information available to SPL Consultants Limited at the time of preparation. Unless otherwise
agreed in writing by SPL Consultants Limited, it shall not be used to express or imply warranty as to the
fitness of the property for a particular purpose. No portion of this report may be used as a separate
entity, it is written to be read in its entirety.

The conclusions and recommendations given in this report are based on information determined at the
test hole locations. The information contained herein in no way reflects on the environment aspects of
the project, unless otherwise stated. Subsurface and groundwater conditions between and beyond the
test holes may differ from those encountered at the test hole locations, and conditions may become
apparent during construction, which could not be detected or anticipated at the time of the site
investigation. The benchmark and elevations used in this report are primarily to establish relative
elevation differences between the test hole locations and should not be used for other purposes, such
as grading, excavating, planning, development, etc.

The design recommendations given in this report are applicable only to the project described in the text
and then only if constructed substantially in accordance with the details stated in this report.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it,
are the responsibility of such third parties. SPL Consultants Limited accepts no responsibility for
damages, if any, suffered by any third party as a result of decisions made or actions based on this report.
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We accept no responsibility for any decisions made or actions taken as a result of this report unless we
are specifically advised of and participate in such action, in which case our responsibility will be as
agreed to at that time.

We trust that the information contained in this report is satisfactory. Should you have any questions,
please do not hesitate to contact this office.

SPL CONSULTANTS LIMITED

Siamak Gholamin, B.Sc.
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Project: 1824-560
Preliminary Geotechnical investigation
Creditview Road, Mississauga, Ontario

Drawing 1A: Notes On Sample Descriptions

1. All sample descriptions included in this report generally follow the Unified Soil Classification. Laboratory grain size
analyses provided by SPL also follow the same system. Different classification systems may be used by others, such as

the system by the International Society for Soil

Mechanics and Foundation Engineering (ISSMFE). Please note that,

with the exception of those samples where a grain size analysis and/or Atterberg Limits testing have been made, all

samples are classified visually. Visual classificati

on is not sufficiently accurate to provide exact grain sizing or precise

differentiation between size classification systems.

ISSMFE SOIL CLASSIFICATION
[ cLay | SILT | SAND | GRAVEL [ COBBLES | BOULDERS |
l [FINE__ | MEDIUM | COARSE | FINE__ | MEDIUM | COARSE | FINE [ MEDIUM | COARSE | 1 |
0002 0 006 002 006 02

06 20 60 20 SCli 2?0

| ! | 1

EQUIVALENT GRAIN DIAMETER IN MILLIMETRES

CLAY (PLASTIC) TO | FINE MEDIUM [ €rRS.___ | FINE | COARSE |
l SILT (NONPLASTIC) | SAND | GRAVEL
UNIFIED SOIL CLASSIFICATION

2. Fill: Where fill is designated on the borehole log it is defined as indicated by the sample recovered during the boring
process. The reader is cautioned that fills are heterogeneous in nature and variable in density or degree of
compaction. The borehole description may therefore not be applicable as a general description of site fill materials.
All fills should be expected to contain obstruction such as wood, large concrete pieces or subsurface basements,
floors, tanks, etc., none of these may have been encountered in the boreholes. Since boreholes cannot accurately
define the contents of the fill, test pits are recommended to provide supplementary information. Despite the use of
test pits, the heterogeneous nature of fill will leave some ambiguity as to the exact composition of the fill. Most fills
contain pockets, seams, or layers of organically contaminated soil. This organic material can result in the generation
of methane gas and/or significant ongoing and future settlements. Fill at this site may have been monitored for the
presence of methane gas and, if so, the results are given on the borehole logs. The monitoring process does not
indicate the volume of gas that can be potentially generated nor does it pinpoint the source of the gas. These
readings are to advise of the presence of gas only, and a detailed 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; unless specifically stated the fill on this site has not

been tested for contaminants that may be cons

idered toxic or hazardous. This testing and a potential hazard study

can be undertaken if requested. In most residential/commercial areas undergoing reconstruction, buried oil tanks are
common and are generally not detected in a conventional preliminary geotechnical site investigation.

3. Till: The term till on the borehole logs indicates that the material originates from a geological process associated with
glaciation. Because of this geological process the till must be considered heterogeneous in composition and as such
may contain pockets and/or seams of material such as sand, gravel, silt or clay. Till often contains cobbles (60 to 200
mm) or boulders (over 200 mm). Contractors may therefore encounter cobbles and boulders during excavation, even

if they are not indicated by the borings. It
differentiate the size or type of any obstruction

should be appreciated that normal sampling equipment cannot
. Because of the horizontal and vertical variability of till, the sample

description may be applicable to a very limited zone; caution is therefore essential when dealing with sensitive
excavations or dewatering programs in till materials.




0 SPL Consultants Limited

Gentechnical Enwiroanmontal Matoruis Hydiogoology LOG OF BOREHOLE BH13-1 1 OF 1
PROJECT: Class EA Study for Creditview Road DRILLING DATA
CLIENT: AECOM Method: Solid Stem Auger
PROJECT LOCATION: from Bancroft Drive to Old Creditview Road, Mississauga, iameter: 150 mm REF. NO.: 1824-560
DATUM: Geodetlc Date: Oct/28/2013 Drawing No.: 2
BH LOCATION: See Drawing 1 (3m east of Creditview Road centre line)
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
o RESEANIC RS = pLASTIC NATURAL - Ligui & REMARKS
m - L 20 40 60 s 100 |UWTconTen LM & 5 e
9 £2| 2 Wy w w |EE]5E| cransizE
P g € &| & [SHEAR STRENGTH (kPaz 2 o 1¥=] 2 2| oisTRIBUTION
= DESCRIPTION <|% o |9 E - FIELD VANE ) 3|5=
DEPTH 21y A | ZE| & [© UNCONFINED — + ysenanmiy g8|p %)
szl & |. ¥ G | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) S
165.1 b|2|F |7 |63]| © 20 40 60 8 10 0 2 ® GR SA 81 CL
169.8] ASPHALT: 180 mm 252 BT ——1 —1
160.8]| GRANULAR BASE: 160 mm e |1 As| K3 o ‘ 1 . 39 39 (22)
03| (crushed limestone), brown, wet /|
GRANULAR SUB-BASE: 380 mm | #| 2 | AS | ! 63 27 (10)
164.4| (crushed limestone), brown, wet
0.71  FILL: clayey silt, some sand, trace |
gravel, grey, moist, stiff |
13|ss| 12 164] — —
|
36 iﬁf
15| CLAYEY SILT TILL: some sand, A | I
some gravel, occasional sand A |
seams, grayish brown, moist, very | 4185 | 18 ° 14 17 46 23
stiff to hard i
4 163 1
contains wet sand seams below 2.3
m M s | ss| a0 | M o
! W.L. 162.5m
ALy Nov 19, 2013
.4 ——
fr"f ; 162 E— ——
(4| & 85 | 55 o |
1616 o pid °
35| SILTY SAND TILL: frace to some

clay, trace gravel, grey, moist, very

SPL SOIL LOG 1824560 .GP) SPL GDT 1414

Ty
PRIy IS -

dense | "7 ss | 5o o
b, 125 -
| : mm | 161
X .
i

contains wet sand seams at4.5 m b I
Iyl

1802 |8 yss ]
4.9] END OF BOREHOLE: [

Notes:

1) Barehole was open and ground
water was at 4.1 m upon completion |
2) 25 mm piezometer was installed at |
4.6 m afler completion.

3) Water level in piezometer at 2.6 m
on Nov. 19, 2013.

3 3. Numbers refe! 6=3% N .
GROUNDWATER ELEVATIONS ?&EESLH +5.X" lous«anu'iuvri‘:yr o Sirain at Failure

shaliows Single Instaliation/ W DeepiDual Instaltation ¥
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0 SPL Consultants Limited

Geotsehinical Environmental Mistonals Hydrogeology LOG OF BOREHOLE BH13-2 1 0OF 1
PROJECT: Class EA Study for Creditview Road DRILLING DATA
CLIENT: AECOM Method: Solid Stem Auger
PROJECT LOCATION: from Bancroft Drive to Old Creditview Road, Mississauga, dNameter: 150 mm REF. NO.: 1824-580
DATUM: Geodetic Date: Oct/30/2013 Drawing No.: 3
BH LOCATION: See Drawing 1 (1.2m west of Creditview Road centre line)
SOIL PROFILE SAMPLES B G L = LnATION oRAL MRS
© = PLASTIC fhagrone  LIQUID 5
) e E = 20 40 80 80 100 UMIT content  UMTIE_|E "::[;
| GRAINSIZE
: = c|22| z [iEaR STRENGTH (kPa = “.” bl (74
ELEV DESCRIPTION | - | o ’g g ( e SVANE _— 3 §~ DISTRIBUTION
DEPTH Sly Folz5] 5 |° UNCONFINED + 5 Sonsiilly 413 )
sl &1, 32| Z |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%) ES
180.7 |2l |z |68 @ 20 40 60 80 100 10 20 30 GR SA Sl CL
160.8] ASPHALT: 150 mm — ] ' ||
160.42| GRANULAR BASE: 160 mm o 1| AS o
0.3| (grushed limestone), brown Ao 2| As -
160.1] GRANULAR SUB.BASE: 250 mm }_& .
08| grushed limestone), brown S 160]——+
FILL; clayey silt, some sand, trace
gravel, trace organics, greyish brown, [.."
moist, very stiff 3| 8S| 186 o
150 2|
1.5/ CLAYEY SILT TILL: some sand, 150
trace gravel, greyish brown, moist,
very stiff 4|88|2 =
168 B
21| END OF BOREHOLE: |
Notes: | |
1) Borehole was open and dry after |
completion.
o GRARH 3, %3 M © 8=3% Strein at Faiture

Shafiow/ Single Installationy/ W Deep/Dual instaitetion ¥ 'V




‘ SPL Consultants Limited

SPL SOIL LOG 1824-560 GPJ SPL GDT 1/4/14

Gantorhniza Environmentol Matorialz Hydiogoeotony LOG OF BOREHOLE BH13'3 1 0F 1
PROJECT: Class EA Study for Creditview Road DRILLING DATA
CLIENT: AECOM Method: Salid Stem Auger
PROJECT LOCATION: from Bancroft Drive to Old Creditview Road, Mississauga, (iameter: 150 mm REF. NO.: 1824-560
DATUM: Geodetic Date: Oct/20/2013 Drawing No.: 4
BH LOCATION: See Drawing 1 (3.4m east of Creditview Road centre line)
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES PHL e &"’ . REMARKS
[ PLABTIC woIsTURE ol |%
u 20 40 60 B0 100 it MOSTENE LMl = fe AND
(m) & o 152]| 2 PO WS L - W w, |EE|3%| cransize
ELEV OESCRIPTION |, He|og| & [SHEARSTRENGTH(EE) e | ——— |33 Cg‘i DISTRIBUTION
DEPTH CR <@ Se |25 | & [o unconemen S ge[5= %)
sl & 1. ©Z| 2 |® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) 3
1665.9 5121 212 |88 & 20 4 6 e 100 10 20 GR SA SI CL
168.9| ASPHALT: 170 mm | | | '
169:3| GRANULAR BASE: 180 mm . 1| AS [ | 18 57 (25)
0.4 (cushed limestone), light brown A7~ |
1652 GRANULAR SUB-BASE: 300 mm | 4| 2 | AS o 21 66 (13)
[~ 0.7 {crushed limestone), brown, wet o
FILL: clayey silt, some sand, trace 165—+ i —
gravel, brown, moist, very stiff |
184 7 - _ 3|85 | 19 | o
12| CLAYEY SILT TILL: some sand to
sandy, {race gravel, occasional sand
seams, greyish brown, moist, very
stiff to hard g l.ss
22 o
164 t
H 1
Vi .
IBEEE | o
b I
it - 163 ! :
grey below 3.0 m e |
’ 6 | SS | 42 o
1%
contains wet sand seams, very stiff |’ ,[ 1T 162 :
below 3.8 m 71 ss | 21 G [
A1, |
Tl — =
161.0 ) - - di_ } p— >
43| SILTY SAND TiLL: trace tosome | 19! By SSf 21 i
!

160.7| clay, trace gravel, grey, moist, !
5.2 X 7 [
END OF BOREHOLE:
Notes:
1) Borehole was dry and caved in at
4.3 m after completion.

GRAPH 3 . 3. Numbers refer 6§=3% : '
GROUNDWATER ELEVATIONS NomEs T X loSenstvy O SranatFalue

Shallow! Single Inslallutiony ! Deep/Dual Inslallaﬁonl !Z




0 SPL Consultants Limited LOG OF BOREHOLE BH13-4

Gaootochnicn] Envitonmontyl Matanais Hydiogeolgy 1 0OF 1
PROJECT: Class EA Study for Creditview Road DRILLING DATA
CLIENT: AECOM Method: Solid Stem Auger
PROJECT LOCATION: from Bancroft Drive to Oid Creditview Road, Mississauga, (iameter: 150 mm REF. NO.: 1824-560
DATUM: Geodetic Date: Oct/30/2013 Drawing No.: 5
BH LOCATION: See Drawing 1 (2.6m west of Creditview Road centre line)
YRAMI E PENETRAT
SOIL PROFILE SAMPLES DA b OF 0¥ NATURAL FEMARKS
« PLASTIC yoigryre  HOUID S
e 20 40 63 80 100 MIT  content  WMITIE_ & AND
i e 9c|22| z [snearsTRencTH (PR [t " 5 S| o
D%Fl'-:‘lvu DESCRIPTION E x ge |2 g g A :%:m ' : 53 £d DISTR(I;;;JTION
<2 w [P |32 & |e auokTraxaL  x LaBVANE | WATER CONTENT (%) z
1706 12| zlz |83| & 20 40 60 80 100 10 2 30 GR SA 8 CL
178:] ASPHALT: 180 mm ' | |
170.3| GRANULAR BASE: 150 mm o | 1] AS ] o
03| “{grushed limestone), brown ° AS l o |
170.0|  GRANULAR SUB-BASE: 250 mm |0 10| )
68| “tcrushed limestone), brown % i [ |
FILL: sill some clay fo clayey, lrace |
sand, contains wet sand and silty
1689.4| clay seams, brown, wel, campacl 3|ss| 13 | o
1.2] CLAYEY SILT: race sand, conlains [+/1
wet sand and silty clay seams, {{ =
brown, very moist, stiff iz ; 169 |
ﬁﬂ; 4] ss| 11 [ o 0 1 78 21
168 5 1A | |
21| END OF BOREHOLE:
Notes:
1) Borehole was open and dry after
completion.

SPL SOIL LOG 1824-560 GPJ SPL GODT 1/414

GRAPH 3 .. 3. Numbers refer e=3%
] TION NOTES X o sensitivity ©

Shaiow/ Single Instaliationy/ W Desp/Dual Instaliation ¥ .

Slraln at Failure




SPL SOIL LOG 1824-560 GPJ SPL GDT 4/4/14

0 SPL Consultants Limited

Govlechmeal Evrdronmenial Matenats Hydrofeology LOG OF BOREHOLE BH13-5 1 OF 1
PROJECT: Class EA Study for Creditview Road DRILLING DATA
CLIENT; AECOM Method: Solid Stem Auger
PROJECT LOCATION: from Bancroft Drive to Old Creditview Road, Mississauga, diemeter: 150 mm REF. NO.: 1824-560
DATUM: Geodetic Date: Oct/29/2013 Drawing No.; 6
BH LOCATION: See Drawing 1 (5 5m east of Creditview Road centre line)
SOIL PROFILE SAMPLES D AN i ETNCIDATRN CTURAL REMARIE
x PLASTIC \qieTURE uﬂue$ S )
(m 5 ko o S T “:“ e :‘ Bsl%4| omansee
ELEV g Ze|23| 3 |SHEAR STRENGTH (kPa) e v 1B ermeumon
SesTs DESCRIPTION <|Z om|l2E| E FIELD VANE 3|2
DEFTH sy o [Z5| & [© UNCONFINED — + g geqaimvity el (%)
gl €. oz i | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) Z
168.3 512l £ |2 |co| @ 20 40 60 80 100 10 20 30 GR SA Sl CL
188.0| ASPHALT: 150 mm - ] | |
02| GRANULAR BASE:380mm  |[° ) ) ‘ |
167.8 (crushed limestone), brown ol 1| AS 168 v | 42 41 (1)
05| GRANULAR SUB-BASE:320 mm [» | | .o [ |
467.5| (sand and gravel), brown, wet o 2 | AS S [ 50 40 (10)
0.8| ™ FILL: silty sand, some clay, some |
organics, trace gravel, dark grey, ss | 41 "
moist, compact ‘
167 + — 1
168 8 y |
1.5 CLAYEY SILT: some sand,
occasional gravel, dark grey to grey, |
moist, stiff to very stiff Ss | 18 o I
166
{
1655 Peat pockets below 2.7 m §8 | 13 P
28| PEAT: dark grey, moist =l °
s o ~
NS 165 f —1 —198]
164 8 ) | |e ss | 18 p 1,;
3.5| SILTY CLAY: some peat, dark grey, ;;?
164 5| moist, stiff ..3-* -
38| CLAYEY SILT TILL: some sand to {T i
sandy, trace gravel, occasional sand »I |
seams, greyish brown, molst, very ’F 7188 | 24 °
stiff to hard 1# 164
il
e
£11]e | ss| 25 o
163 1 10 :
52| END OF BOREHOLE: |
Notes: ‘
1) Borehole was open and dry after
completion

GRAPH 3 3. Numbers refer £=3%
’ I NoTES T % toSensitity £

Shaliow/ Single Inslallallonz ! DaeplDuaIInslalIalionl !_Z

Siraln at Failure




Goglechnical Envitatimantol Matenals Hydaeoingy

@ SPL Consultants Limited 56 oF soreHoLE BH13-6 1 OF 1

SPL SOIL LOG 1824-580 GPJ SPL GDT 1/4/14

PROJECT: Class EA Study for Creditview Road DRILLING DATA
CLIENT: AECOM Method: Solid Stem Auger
PROJECT LOCATION: from Bancroft Drive to Old Creditview Road, Mississauga, @hameter: 150 mm REF. NO.: 1824-560
DATUM: Geodetic Date: Oct/30/2013 Drawing No.: 7
BH LOCATION: See Drawing 1 (2 5m west of Creditview Road centre line)
SOIL PROFILE SAMPLES AN i T ETATION CATURAL cEM
PLASTIO vauo|  |§ ARKS
i uMr MOSTURE iyt | = AND
m 5 Lo L I S A
3 Qe |2 2| 3 We w w |&[3E| GRANsiIZE
ELEV a %8| & [SHEARSTRENGTH (kPa) v s |£%| 2 2| DISTRIBUTION
DESCRIPTION < | G2 |2E| E |o unconrned HIELD VANE g3[s=
DEPTH |y e |Z5| & |OW * & Sonwiiiy b 7 (%)
FHEIRE P ¥ Z | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) ES
1702 512z |2 |83]| d 20 40 60 80 100 0 20 [or sa s cL
4178.8] ASPHALT: 180 mm [ | [
1608| GRANULAR BASE: 220 mm » | 1| As 170 ' o
54| (crushed limestone), brown |4 |
) GRANULAR SUB-BASE: 340 mm ol 2| AS [&
169.5| (crushed limesione), trace cobbles,
07| “hyown, wet B
FILL: clayey sill, trace sand,
15? : tains wet sand and silty clay 3|85 )| 24 169 o
ams, brown, moist, compact / !
SILT: some clay, lrace sand,
contains wet sand and silty clay
seams, brown, wet, compact
4|88 | 12 o
168.1
21| END OF BOREHOLE:
Notes:
1) Borehole was open and ground
water was at 1.5 m after completion

|

GRAPH 3 xa, Numbers refer o e=3% d .
GROUNDWATER ELEVATIONS NoES % to Sensitvy Strain &t Failure

shallow/ Single Instalistony/ W Deepual nstatiaton ¥ W
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@

SPL Consultants Limited

Gaotechnical Environmentnl Matanals Hydmogeology LOG OF BOREHOLE BH13-7 1 OF 1
PROJECT: Class EA Study for Creditview Road DRILLING DATA
CLIENT: AECOM Method: Solid Stem Auger
PROJECT LOCATION: from Bancroft Drive to Old Creditview Road, Mississauga, Qiemeter: 150 mm REF. NO.: 1824-560
DATUM: Geodetic Date: Oct/30/2013 Drawing No.: 8
BH LOCATION: See Drawing 1 (5.5m east of Creditview Road centre line)
DYNAMI PENE
SOIL PROFILE SAMPLES R AT PLor LoATION D REVARKS
& PLASTIC yoistore  “OHS - H )
(m) 5 19 T B . i £515<| oransie
& Ye|2Z| Z |SHEAR STRENGTH (xPa Ya I ol 7
_ELEV <lcS]| ¢ —————— % 2| DISTRIBUTION
DEPTH DESCRIPTION =& S2[2E| g |o unconemed  + {EiY 88155 7 ey
sl 4. 8z Z | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) £
1684 5|2| |2 |G| @ 20 40 60 B0 100 10 220 30 GR SA 8l CL
jggg]l ASPHALT: 145 mm — =l |
 GRANULAR BASE: 135mm (sand |o 11 | AS o 42 44 (19)
0.3| “apd gravel), brown ° 168 !
GRANULAR SUB-BASE: 450 mm 2| As o | 59 30 (1)
187.7| (crushed limestone), trace cobbles, a
07| bownwet P~
167 4] FILL: clayey silt, trace organics, N
10 ace gravel, some sand, grey, moist /111 3 | 8§ | 11 o
syitf A o 3 19 48 32
CLAYEY SILT TILL: some sand, L 167 I
trace gravel, occasional sand seams, | 14 | |
brown, moist, stiff to hard §1)
Al 4| ss| 24 [ | ¢
1 i
r') ’
A q I
4 166 1 |
1115 | SS | 34 B |
grey below 27 m ( [}
u o |
14 e | ss | a7 e
Pq 165 i
At |
¢! |
17 ]SS | 44 2]
’/a
163.9 B L 164 -
4.5| SILTY SAND TILL: frace io some le
clay, trace gravel, grey, moist, very | [ | 95/
dense i1]| 8| ss|2s0 ! ¢
163.3 N mm [ |
5.1| END OF BOREHOLE:
Notes: |
1) Borehole caved in at 4.3 m and
was dry after completion.
. ATER ELEVATIONS GRAPH 4 3 3. g“g"e‘:";:v’:";" 0 *=*% Syrain at Failure

Shallow/ Single Inslallaﬁonl ! Deep/Dual Ins!allalionl !Z
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‘ SPL Consultants Limited

Goantechniea! Envifenmaontil Matoriile Hyiragealiony LOG OF BOREHOLE BH13'8 1 OF 1
PROJECT: Class EA Study for Creditview Road DRILLING DATA
CLIENT: AECOM Method: Solid Stem Auger
PROJECT LOCATION: from Bancroft Drive to Old Creditview Road, Mississauga, @éameter: 150 mm REF. NO.: 1824-560
DATUM: Geodetic Date: Oct/30/2013 Drawing No.: 9
BH LOCATION: See Drawing 1 (5.5m west of Creditview Road centre line)
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANCE PLOT SATURAL REMARKS
E _ PLASTIC orarime QU] g o
- 20 40 €0 80 100 CONTENT fizls
= g £2| 2 el We w w [E5|3%| oransize
ELEV & €|28| & [SHEAR STRENGTH (kPs) ——c ¢ |¥2]2 2| ostriBUTION
DEPTH DESCRIPTION £ & 92 [2E| & |o unconrmen  + FERNAF 2 o o
sz & . oz & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) £
168.4 21 |z |88| @ 20 40 60 80 100 10 20 30 GR SA S CL
1680| ASPRALT:165mm — i
02| GRANULAR BASE: 2865 mm © 11| as | N
167.9| (crushed limestone), lightbrown | 7| 168 !
0.5 GRANULAR SUB-BASE: 370 mm | | | '
(crushed limestone). lrace cobbles, | ¢| 2 | AS °
L;'gl lightbrown [ e | | |
d FILL: clayey sill, race to some / | |
sand, trace gravel, greyish brown, LA 3| sSS| 1
moist, stiff N I.
> 167
 166.8] I L
1.6/ CLAYEY SILT TILL: some sand to P
sandy, contains ;and seams, trace Al 4| S8 | 23
1603 gravel, grey, moist, very stiff g [
2.1| END OF BOREHOLE: _ : |
Notes: |
1) Borehole was open and dry after
completion,
|
GROUNDWATER ELEVATIONS ShoEH X ey O swanatFalure

Shallow Single nstaiationy/ W Deep/Dual instatiation ¥~ .
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@

SPL Consultants Limited

Gaotoahnienl Evyironmentnl Matoniis Hydrogoalogy LOG OF BOREHOLE BH13-9 1 0F 1
PROJECT: Class EA Study for Creditview Road DRILLING DATA
CLIENT: AECOM Method: Solid Stem Auger
PROJECT LOCATION: from Bancroft Drive to Old Creditview Road, Mississauga, @iameter: 150 mm REF. NO.: 1824-560
DATUM: Geodetic Date: Oct/26/2013 Drawing No.: 10
BH LOCATION: See Drawing 1 (40m east of Creditview Road centre line)
DYNAMIG CONE PENETRATION
SOIL PROFILE SAMPLES
N RESISTANCE PLOT _c--,-_..__- — Momn?:.e —_— £ REMARKS
E 20 40 80 80 T ORTENT B e
(m) 5 <9 . S 2 W w, |E€ 25| cransize
: z Yc|5Z| 3 [SHEAR STRENGTH (kPa 4 S 721 3
Ll DESCRIPTION o SmloE| £ » < 3lz2 DISTRIBUTION
DEPTH 2le alo | 5| & [© UNCONFINED — + iy gel2 (%)
1= & . ¥ Zi | ® QUICKTRIAXAL X LABVANE WATER CONTENT (%) 2
185.0 H|2| ¢ |z |og| d 20 40 6 80 100 i 20 30 GR SA SI CL
[ 168.0|  ASPHALT: 165 mm_ .
160.2| .GRANULAR BASE: 100 mm gD V.S °
03| lcrushed limestone), ight brown /| , .
s84.3| GRANULAR SUB-BASE: 425 mm 2| AS
: crushed limestone), iraca cobbles, - -
0.7} Tight brown
FILL: clayey slit, some sand 1o 164
sandy, trace gravel frace organics, 3| SS 8 o
greyish brown, mois, firm to stiff
trace organics, firmat 1.5 m
4| SS 7 o
1629 1631— —
21| END OF BOREHOLE:
Notes.
1) Borehole was open and dry after
completion.
GROUNDWATER ELEVATIONS -G-—ﬁgAIEPs +3,x% ;‘mm" 0 3% Strain at Fallure

Shallows Single Instatiation\/ W Deep/Dusl instatiation Y




SPL Consultants Limited

SPL SOILLOG 1824-560 GPJ SPL GDT 1/4/14

. Gaoliohnica! Envitonmenial Mataniats Hydmgoology LOG OF BOREHOLE BH13-10 1 OF 1
PROJECT: Class EA Siudy for Creditview Road DRILLING DATA
CLIENT: AECOM Method: Solid Stem Auger
PROJECT LOCATION: from Bancroft Drive to Old Creditview Road, Mississauga, @ameter: 150 mm REF. NO.: 1824-560
DATUM: Geodetic Date: Oct/29/2013 Drawing No.: 11
BH LOCATION: See Drawing 1 (45m west of Creditview Road centre ling)
DYNAMIC, GONE PENETRATION
SOIL PROFILE SAMPLES . RESISTANCE PLOT I— h:‘é;rsmLE I 5 REMARKS
™) 5 E o 20 4 60 50 100 |7 gonTent 2 :;:E;zs
pu] g 22| z We w Wi g;,ﬁ :
a5 7 |3 5| & |SHEAR STRENGTH (kPa oy |¥5|3 2| DiSTRIBUTION
e DESCRIPTION <|& Om|2E]l E FIELD VANE * = FEE
DEPTH el A | ZE| & |© UNCONFINED 4 gsensiiy 88|z %)
.é_ = | 8. 8z Z | ® QuICKTRIAXIAL X LAB VANE WATER CONTENT (%) 7
185.1 5|12l |2 |60| © 20 40 60 80 100 10 20 GR SA SI CL
| 160.0] ASPHALT:125mm . I 165 4 | t 1 |
A| GRANULAR BASE: 150 mm o | 1] AS I | q |
03| euushed imestone), brown /| | 5 | as - .
164.5| GRANULAR SUB-BASE: 205mm |
0.8] ‘crushed limestone), trace cobbles, ;S?’l |
light brown I
FILL: clayey slit, some sand 10 | \
sandy, trace gravel, greyish brown, SS | 22 164 — o e
moist, very stiff I ‘ |
1636 Nty \ \
15| FILL: silty sand, trace gravel, trace
z:gglees. greyish brown, moist, very ss | s1 lo
1630 " [
21| END OF BOREHOLE: ' |
Notes:
1) Borehole was open and dry after
completion,
|
||
|
| |
| |
|
|
|
|
. o GRAPH 4 3 3, ::“S“e':.l'::m’;:_" © 2=2% gyrain at Fallure

Shallow/ Single Inslallaﬁonz ! DeeplDuallnslaIIalionl !Z
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’ SPL Consultants Limited

Goowechnieal Envitonmental Matariols Hydrogeakopy LOG OF BOREHOLE BH13-11 1 OF 1
PROJECT: Class EA Study for Creditview Road DRILLING DATA
CLIENT: AECOM Method: Solid Stem Auger
PROJECT LOCATION: from Bancroft Drive to Old Creditview Road, Mississauga, @Nemeter. 150 mm REF. NO.: 1824-560
DATUM: Geodellc , Date: Oct/30/2013 Drawing No.: 12
BH LOCATION: See Drawing 1 (14m west of Creditview Road centre line)
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES T
P REGBINEEROT = PLASTIC Wm uaup| |5 | REMARKS
T - W 20 40 60 80 100 LIMIT  'aaNT LIMIT @— % AND
[3) L0 i 1 %| GRAINSIZE
ELEV a 2 [£2| 2 [sHEAR STRENGTH (KF'Q W."__l“;__.wl LH DISTRIAUTION
: DESCRIPTION < | am|ogE| B OVRNE HEE
DEPTH £y 28| 25| & |© UNCONFNED oot gelp %)
E S| ¥, 32| 2 |e quekTRAXIAL X LABVANE WATER CONTENT (%) 3
160.8 512 E z |58| & 20 40 60 80 100 10 20 30 GR SA S| CL
160.8| ASPHALT: 150 mm — 1 i |
168:4| GRANULAR BASE: 200mm (sand [¢ | 1 | AS | o
04| "and gravel), brown AT — - |
1802| GRANULAR SUB-BASE: 260 mm 0| 2| AS [ ° |
06| “(sand and gravel), trace cobbles, S
iight brown / 160 f f
FILL: clayey silt, some sand to |
sandy, lrace gravel greyish brown, 3|85 | 18 o |
moist, very stiff
It
X .
159.0 o N ' |
18| FILL: sand, trace gravel, brown to 418814 12 159 v
158 7| reddish brown, moist, compact
21| END OF BOREHOLE:
Notes:
1) Borehole was open and dry after |
completion. l |

GRAPH 3 3. Numbors refer 8=3%
N R ELEVA NotEs T X7 toSensiwly <

Shallow! Single Instaliation/ W Deep/Dual Instaiation ¥ /.

Strain at Failure
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¢

SPL Consultants Limited

Geolechnical Environmental Malerials Hydrogealogy LOG OF BOREHOLE BH13-12 1 OF 1
PROJECT: Class EA Study for Creditview Road DRILLING DATA
CLIENT: AECOM Method: Solid Stem Auger
PROJECT LOCATION: from Bancroft Drive to Old Creditview Road, Mississauga, @Giameter: 150 mm REF. NO.: 1824-560
DATUM: Geodetic Date: Oct/26/2013 Drawing No.: 13
BH LOCATION: See Drawing 1 (30m east of Creditview Road centre line)
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES RESISTANCE FLOT = onsmic MATURAL L auo . REMARKS
i LMT  MOISTURE . " ur) = AND
m) & S0 A S . b £2152| cransee
z Qe |5 Z| Z [SHEAR STRENGTH (kPa b v b P
DeFTH DESCRIPTION E i S R g O UNCONFINED Er EQ'-" e | o §§ Sg DISTR(':Z;JT'ON
S|g| e |” § g > |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%) 3
163.1 Gl2| £ |z |6c| @ 20 40 80 B0 100 1 20 30 GR SA Sl CL
169.8] ASPHALT: 200 mm 163 i t ! I
168.7| GRANULAR BASE: 180 mm “fe 11 As ° '
160.6| "(Grushed limestone). brown 155 | As of |
— 55| 'GRANULAR SUB-BABE: 165 mm  f= |
’ rushed limestone) l
FILL: clayey silt, some sand to ‘ i
sandy, trace organics, trace gravel,
grey, moist, very stlff to stiff 3|Ss| 20 162 i
|
contains wet sand seams at 1.5 m |
J4|ss| 1 | o
|
161 0 _ e | |
21| END OF BOREHOLE: > |
Notes: | |
1) Borehole was open and dry after | |
completion, |
|
1
|
|
|
R R ELEV, QBAEHI g = 3 x3 l";“g(‘:g:;ﬁ;” © #73% Sirain at Fallure

Shallow! Single Installstion\/ W Deep/Dusl instaiaton V. '
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SPL Consultants Limited

@

Geotorhinical Ervironmantal Matanats Hydregiealogy LOG OF BOREHOLE BH13-13 1 0F 1
PROJECT: Class EA Study for Creditview Road DRILLING DATA
CLIENT: AECOM Method: Solid Stem Auger
PROJECT LOCATION: from Bancroft Drive to Old Creditview Road, Mississauga, @iameter: 150 mm REF. NO.: 1824-560
DATUM: Geodetic Date; Oct/29/2013 Drawing No.: 14
BH LOCATION: See Drawing 1 (35m west of Creditview Road centre line)
SOIL PROFILE SAMPLES B i OF LPATION —_— —
x PLASTIC uauip 3
i o 'C MoISTURE et o R
m £ E o 20 40 80 BD 300 conTent  HMITIE 5. CRAN SIZE
i 1 L W, W W, e "
ELEV & |, Ze|23| & [SHEAR STRENGTH (kPz “ |52|3%| oermieurion
DESCRIPTION < o FIELD VANE ale2
DEPTH ol Fo | ZE| & |© UNCONFINED  + gsuminiy gelp )
FMEIR B 22| 2 |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%) S
184.7 HAEIR A EREELE 20 40 60 60 100 10 20 30 GR SA S CL
| 162.8| ASPHALT: 170 mm | 1
EEI GRANULAR BASE: 130 mm (sand |o | 1 | AS [ | e
160.3| ‘apd gravel)brown /e |2 | AS | <
05 RANULAR SUB-BASE: 150 mm | |
sand and gravel) ] 0 164 | e —
FILL; clayey silt, some sand to | [ |
sandy, trace gravel, brown, moist, I
163.5| very stiff - 3|SS| 186 o
12| CLAYEY SILT TILL: some sand to ; '
sandy, trace gravel, occasional sand dy |
seams, greyish brown, moist, very o
stiff i3 163 | 1
-‘IP_ 4| 85 | 24 | o I
162 6] ’{ 1/ i |
2 1] END OF BOREHOLE: | |
Notes: | |
1) Borehole was open and dry after |
completion.
|
[ |
|
GROUNDWATER ELEVATIONS % +3.x% .';"Q.f‘;“;:w?‘,"’ 0 %% Sirain ot Faiure

Shatiow Single Installationy/ W DeepiDual instatietion I V.




@ SPL Consultants Limited LOG OF BOREHOLE BH13-14 1 0F 1

SPL SOIL LOG 1824-560 GPJ SPL GDT 1/4/14

PROJECT: Class EA Study for Creditview Road DRILLING DATA
CLIENT: AECOM Method: Solid Stem Auger
PROJECT LOCATION: from Bancroft Drive to Old Creditview Road, Mississauga, @iameter: 150 mm REF. NO.: 1824-560
DATUM: Geodetic Date: Oct/30/2013 Drawling No.: 15
BH LOCATION: See Drawing 1 (27m west of Creditview Road centre line)
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES [
© RESISTANCE PLOT & bLASTIC ;gl'lsl;mi LIauID 3 REMARKS
- . £ 20 40 60 80 100 [|MMT conrenr UMTIE _J AND
= $2| 2 bl e Wp w w, |2E|3%] craNsiZE
ey z|, %5 >&| & |SHEAR STRENGTH (kPag ; e |¥3]| 2 2] DisTRIBUTION
DEPTH DESCRIPTION < A |2E| & [o uvconrmep  + EEN 83[5%) ™ )
Sl l=z| ¥ |. 22| o |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%) ]
169.8 512l r |z |58] & 20 40 60 B0 100 1 20 3 GR SA SI CL
1689 ASPHALT: 200 mm | | |
160.2] GRANULAR BASE: 160 mm (sand [ | 1 | AS | °
04| andgravelbrown /e || ag | s
1680| GRANULAR SUB-BASE: 270 mm [ 2| 160 ¢ }
06| ‘sand and gravel) /] '
SILT: some clay to clayey, trace |
sand, occasional gravel, brown to |
reddish brown, moist, compact 3 (88| 20 [ N
|
- ]
wetat1.5m B 166 i — 1'
4| 8S| 10 o
167.6 | | |
21| END OF BOREHOLE: |
Notes: | ‘
1) Borehole was open and dry after i
completion. |

GROUNDWATER ELEVATIONS R +3.x% oy © "% suainal Faluro

Shallow/ Single Instalaton\/ W Deep/Dual instatlaton ¥ '/




SPL SOIL LOG 1824-560 GPJ SPL.GDT 1/4/14

¢

SPL Consultants Limited

Gaotochnicnl Envirenmantay! Matrials Hydiogoology LOG OF BOREHOLE BH13'15 1 OF 1
PROJECT: Class EA Study for Creditview Road DRILLING DATA
CLIENT: AECOM Method: Solid Stem Auger
PROJECT LOCATION: from Bancroft Drive to Old Creditview Road, Mississauga, @iemeter: 150 mm REF. NO.: 1824-560
DATUM: Geodetic Date: Oct/30/2013 Drawing No.: 16
BH LOCATION: See Drawing 1 (45m west of Creditview Road centre line)
SOIL PROFILE SAMPLES ) Yo TR HON
pLasTIC NATURAL |0, ¢ | REMARKS
i LmiT  MOISTURE = gl = AND
(m) 5 S0 ¥ 4 % 3 1 ' ] B
2.
ELEV z S el 3| 3 |SHEAR STRENGTH (kP&2 w:. w‘. __._....WL E%I 3% DISTRIBUTION
SEPTH DESCRIPTION |k Om|9E]| E FIELD VANE g3z
DEPTH Slu aa | 25| & |© UNCONFINED + Foensimy 88|32 %)
2l=z| & |, o0z | & | QUICKTRIAXIAL X LABVANE WATER CONTENT (%) 2
188.8 5|12 £ |2 |83 a 20 40 60 80 100 0 20 30 GR SA SI CL
168.8| ASPHALT: 185 mm - '
0.2| GRANULAR BASE: 245 mm ° 14| as o |
16841 (crushed limestone), brown A
1684| GRANULAR SUB-BASE:220mm  |° | 2 | AS °
07| Yeandandgrave)  AT]]! -
SILT: some clay to clayey, some 168
sand, occasional gravel, brown to [
reddish brown, moist, loose to 3/85| 9 | ‘ °
compact |
| e == | '
contains wet silt seams at 1.5 m | |
} 4]8s |1 167} ——t— ——
186 7 |
21| END OF BOREHOLE: |
Notes:
1) Borehole was open and dry after |
completion.
|
|
| |
|
||
|
|
|
|
|
GROUNDWATER ELEVATIONS G-BAEHI oorks o+ Lo g‘;’z‘:;v'ﬁ;e’ © &73% Syrain at Failure

Shallow/ Single instalistionY/ W Deep/Dual Instaliation I ¥/
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SPL Consultants Limited

Shallow/ Single nstallation/ ¥ DeepiDual inetatation V. .

. Goolachnic® Environmuntal Matadints Hydrogeotogy LOG OF BOREHOLE BH13-16 10F 1
PROJECT: Class EA Study for Creditview Road DRILLING DATA
CLIENT: AECOM Method: Solid Stem Auger
PROJECT LOCATION: from Bancroft Drive to Old Creditview Road, Mississauga, @hemeter: 150 mm REF. NO.: 1824-560
DATUM: Geodetic Date: Oct/30/2013 Drawing No.: 17
BH LOCATION: See Drawing 1 {40m east of Creditview Road centre line)
NAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
= RESISTANGE PLOT & puastic MATURAL qup| [ [ REMARKS
— = 20 40 €0 100 [MMIT conrenr  UMTIE_|5 AND
N S Qe £2]| « R STRENGIH ) W, w w |eE|3E| crawsize
LELEV. DESCRIPTION e SE|58| & [SHEARSTRENGTHKPa) | . | ———o— |£3|3 2| oisTRIEUTION
DEPTH Zlo o | 25| & |© UNcONFINED + @ Sonsitiily o2|2 (%)
2] w |® |32 & |e quckTRIAXIAL  x LABVANE | WATER CONTENT (%) ES
168.9 2| £ |z |58 d 20 40 60 60 100 10 20 3 GR SA S CL
1689| ASPHALT: 170 mm i | | ‘ :
1660 GRANULAR BASE: 130mm (sand [¢ | 1 | AS o ‘
03 \apdgraveij, brown /e 2 | As ‘ °
168.3| GRANULAR SUB-BASE: 285 mm | 2| “ | ™7 |
06| Ygrushed limestone), trace cobbles I
FILL: sand, trace gravel, brown, 168 —
moist, compact
3|88 | 14 | o
|
1674| . — L
1.5 FILL: sand and gravel, grey, moist,
loose
4 | 8S 9 o
167
1 — - - ——
21| END OF BOREHOLE:
Notes:
1) Borehole was open and dry after
completion.
|
|
[
[
|
|
GRAPH 3 . 3. Numbers refer €=3% .
R AT TES +5, X * lo Sensilivity o] Strain al Fallure
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Project: 1840-560 Final Report
Preliminary Geotechnical and Pavement Investigation — Creditview Road Class EA Study
Bancroft Road to Old Creditview Road, Mississauga, Ontario

Appendix A: Site Photographs

SPL Consultants Limited November 2015



Photo A1l: Creditview Road in area BH13-1

Photo A2: Creditview Road in area BH13-2



Photo A3: Creditview Road in area BH13-2

Photo A4: Creditview Road in area BH13-3



Photo A6: Creditview Road in Area BH13-5 nearby Argentia Road- watching north



Photo A7: Creditview Road in Area BH13-5 - watching south

Photo A8: Creditview Road in area BH13-6 - watching north



Photo A9: Creditview Road

Photo A10: Creditview Road



Photo A12: Sir Monty's Drive in area BH13-10 nearby Creditview Road intersection



Photo A14: Kenning hall Crescent in Area BH13-12 nearby Creditview Road intersection



Photo A15: Kenning hall Blvd. in area BH13-13 nearby Creditview Road intersection

Photo A16: Falconer Drive in Area BH13-14 nearby Creditview Road intersection



Project: 1840-560 Final Report
Preliminary Geotechnical and Pavement Investigation — Creditview Road Class EA Study
Bancroft Road to Old Creditview Road, Mississauga, Ontario

Appendix B: Pavement Structure Spreadsheet

SPL Consultants Limited November 2015
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Project: 1840-560 Final Report
Preliminary Geotechnical and Pavement Investigation — Creditview Road Class EA Study
Bancroft Road to Old Creditview Road, Mississauga, Ontario

Appendix C: Pavement Thickness Design Output Sheets

SPL Consultants Limited November 2015



1997 AASHTO Pavement Design

DARWin Pavement Design and Analysis System

A Proprietary AASHTOWare
Computer Software Product

Ministry of Transportation
301 St. Paul Street
St. Catharines
Ontario

Flexible Structural Design Module

Creditview Rd. New Construction- 20 Yr

Flexible Structural Design

80-kN ESALs Over Initial Performance Period 3,600,000
Initial Serviceability 4.4
Terminal Serviceability 2.2
Reliability Level 90 %
Overall Standard Deviation 0.48
Roadbed Soil Resilient Modulus 25,000 kPa
Stage Construction 1
Calculated Design Structural Number 130 mm

Specified Layer Design

Struct Drain
Coef. Coef. Thickness Width Calculated
Layer . . (AD (Mi) (Di)(mm) (m) SN (mm
1 Mgyl Description 0.42 1 140 15 59
2 Granular A - Granular Base Course 0.14 1 200 15 28
3 Granular B- Granular Subbase 0.09 1 500 15 45
Total 840 132
Layered Thickness Design
Thickness precision Actual
Struct  Drain Min Elastic Calculated
Coef.  Coef. Spec Thickness Modulus ~ Width  Thickness  Caloulated
Layer . (AQ) (Mi) Thickness (D)(mm) (kPa) (m) (mm) SN (mm)
Total Material Desceription (Di)(mm)

*Note: This value is not represented by the inputs or an etror occurred in calculation.



1997 AASHTO Pavement Design

DARWin Pavement Design and Analysis System

A Proprietary AASHTOWare

Computer Software Product

Ministry of Transportation
301 St. Paul Street
St. Catharines
Ontario

Flexible Structural Design Module

Creditview Rd.- Rehabilitation Option 1- 20 Years

Flexible Structural Design

80-kN ESALSs Over Initial Performance Period 3,600,000
Initial Serviceability 44
Terminal Serviceability 22
Reliability Level 90 %
Overall Standard Deviation 0.48
Roadbed Soil Resilient Modulus 25,000 kPa
Stage Construction 1

130 mm

Calculated Design Structural Number

Specified Layer Design

Struct Drain
Coef. Coef. Thickness Width
Layer Malterial Description (AD) Mi) (Di){mm) (m)
1 Hot Mix 0.42 1 170 15
2 New Granular A - Base Course 0.14 1 300 15
3 Existing Granular B 0.08 0.9 235 15
Total - - - 705 -

*Note: This value is not represented by the inputs or an etror occurred in calculation.

Layered Thickness Design

Thickness precision Actual

Struct  Drain Spec Min Elastic Calculated

Coef, Coef.  Thickness Thickness Modulus ~ Width  Thickness
Layer Malerial Description (Al) Mi) {Di)(mm) (Di)(mm) (kPa) (m) (mm)
Total - - - - - - -

*Note: This value is not represented by the inputs or an error occurred in calculation.

Calculated
SN (mm
71
42
17
130

Calculated
SN (mm)



1997 AASHTO Pavement Design

DARWin Pavement Design and Analysis System

A Proprietary AASHTOWare
Computer Software Product

Ministry of Transportation
301 St. Paul Street
St. Catharines
Ontario

Flexible Structural Design Module

Creditview Rd.- Rehabilitation Option 2- 20 Years

Flexible Structural Design

80-kN ESALs Over Initial Performance Period 3,600,000
Initial Serviceability 44
Terminal Serviceability 22
Reliability Level 90 %
Overall Standard Deviation 048
Roadbed Soil Resilient Modulus 25,000 kPa
Stage Construction 1
Calculated Design Structural Number 130 mm
Specified Layer Design
Struct Drain
Coef. Coef. Thickness Width Calculated
Layer Material Description (Al (Mi) (Di)(mm) (m) SN (mm
1 Hot Mix 0.42 1 160 15 67
2 Granular A - Base Course 0.14 1 300 15 42
3 Existing Granular B 0.08 0.9 295 15 21
Total - - - 755 - 130

*Note: This value is not represented by the inputs or an error occurred in calculation.

Layered Thickness Design

Thickness precision Actual

Struct  Drain Spec Min Elastic Calculated

Coef. Coef.  Thickness Thickness Modulus  Width  Thickness  Calculated
Layer Material Description (AQ) (Mi) (Di)(mm) (Di)(mm) (kPa) (m) (mm) SN (mm)
Total - - - - - - - - -

*Note: This value is not represented by the inputs or an error occurred in calculation.



1997 AASHTO Pavement Design

DARWin Pavement Design and Analysis System

A Proprietary AASHTOWare
Computer Software Product

Ministry of Transportation
301 St. Paul Street
St Catharines
Ontario

Flexible Structural Design Module
Creditview Rd.- Rehabilitation Option 3- 15 Years

Flexible Structural Design

80-kN ESALSs Over Initial Performance Period 2,500,000
Initial Serviceability 4.4
Terminal Serviceability 22
Reliability Level 90 %
Overall Standard Deviation 0.48
Roadbed Soil Resilient Modulus 25,000 kPa
Stage Construction 1
Calculated Design Structural Number 124 mm

Specified Layer Design

Struct Drain
Coef. Coef. Thickness Width
Layer Material Deseription (Ai) Mi) {Di)(mim) {m)
1 Hot Mix 042 1 140 15
2 Existing Asphalt layer 0.24 1 75 15
3 Existing Base Course 0.13 0.9 200 15
4 Existing Subase 0.08 0.9 340 15
Total - - - 755 -
Layered Thickness Design
Thickness precision Actual
Struct  Drain Spec Min Elastic Calculated
Coef.  Coef.  Thickness Thickness Modulus ~ Width  Thickness
Layer Material Description (Al (Mi) (Di}(mm) (Di)(mm) (kPa) (m) (mm)
Total - - - - - - - -

¥Note: This value is not represented by the inputs or an error occurred in calculation.

Calculated
SN (imm
59
18
23
24
125

Calculated
SN (mm)
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S (@QE Laborator L
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' abora ories FAX (905)712-5122
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http://www agatlabs.com

CLIENT NAME: SPL CONSULTANTS
6221 HIGHWAY 7 WEST UNIT 16
VAUGHAN, ON L4HOKS8
(905) 856-0066

ATTENTION TO: Nirogini Nalliah
PROJECT NO: 1824-560
AGAT WORK ORDER: 137780624
SOIL ANALYSIS REVIEWED BY: Sofka Pehlyova, Senior Analyst

TRACE ORGANICS REVIEWED BY: Oksana Gushyla, Trace Organics Lab Supervisor
DATE REPORTED: Nov 14, 2013

PAGES (INCLUDING COVER): 7
VERSION": 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*NO ]
All samples will be disposed of within 30 days following analysis. Please contact the lab If you require additional sample storage time.
@Q@ T Laboratories (V1) Page 10f7
Aember of: A Iation of Professional Englneers, Geologists and Geophysiclsts AGAT Laboratories is accredited lo ISONEC 17025 by the Canadian Association for Laboralory
of Alberta (APEGGA) Accreditalion Inc. (CALA) and/or Standards Council of Canada (SCC) for specific lests listed on the

Weslem Enviro-Agricullural Laboratory Associalion (WEALA)
Environmental Servicas Association of Alberta (ESAA)

scope of accreditalion, AGAT Laboralories (Mississauga) Is also accrediled by the Canodian
Association for Laboralory Accreditation Inc. (CALA) for specific drinking waler tests. Accreditalions
are localion and parameter specific, A plale listing of p lers for each is tabl
from weav.caln,ca andior wvaw.sce.co. The tests in this report may nol nocassarily be included in
the scope of accreditation,

Results relate only lo the items tested and to all the items tested
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http://www.agatlabs.com
Quality Assurance
CLIENT NAME: SPL CONSULTANTS AGAT WORK ORDER: 13T780624
PROJECT NO: 1824-560 ATTENTION TO: Nirogini Nalliah
Soil Analysis

RPT Date: Nov 14, 2013 DUPLICATE REFERENCE MATERIAL METHOD BLANK SPIKE| MATRIX SPIKE

Method Acceptable Acceptable Acceptable

PARAMETER Batcn | SeMPl® | pup#t | Dup#2 | RPD Blank | |Measuteq Limits  |pq, Limitsa | gocovoryl  LiMite
(1]
ale Lom.{ Upper Lower| Upper Lower| Upper
0. Reg. 153(511) - ORPs (Soil) - EC/SAR
Electrical Conductivity (2:1) 1 0.954 0.976 2.3% <0.005 100% 90% 110% NA NA
Sodium Adsorption Ratio 4936980 0.119 0122 24% NA NA NA NA
Comments: NA Signifies Not Applicable.
= oﬂ/ééa %?am/
Certified By:

ACAET QUALITY ASSURANCE REPORT (V1) Page S5of7
AGAT Laboratories ia accredited to ISOAEC 17025 by the C. fian A iation for Laboratory Amre:ﬂmﬂm Ine. (CAM) andfor Standards Council of Canada (SCC) for specific lesls
listed on the scope of accreditation, AGAT Laboralories (Mississauga) Is also accredited by the Canadi y Accredilation Inc. (CALA) for specific drinking water
lesis. Accraditations are location and parameter specific. A plete listing of p tars for each lnoaﬂon is availalﬂa ﬂom waww.cala ca sndlor www.scc.ca. The tests in this report may

not necessarly be included I the scope of accredilation.

Results relate only to the ilems tesled and to all the ilems lested
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Quality Assurance

CLIENT NAME: SPL CONSULTANTS AGAT WORK ORDER: 137780624
PROJECT NO: 1824-560 ATTENTION TO: Nirogini Nalliah
Trace Organics Analysis
RPT Date: Nov 14, 2013 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc_apuble Acceptable Acc.eptable
PARAMETER Batch | ST | pupw | Dupwz | RPD | Blak Mossutad  Limits | pocoveryl  LMI'S | Recovary] LTS
Lower| Upper Lowar| Upper Lower] Upper
(P & T) BTEX - Soil (GC/MS) High Level
TPgH (Gas, C5-C10) 1 4936564 <7.0 <70 00% <7.0 411% 60% 130% 91% 60% 130% 110% 60% 130%
TEH (Diesel, C10-C24) 1 4938564 <B8.0 <60 00% <80 B82% 60% 130% ©5% 60% 130% 93% 60% 130%

(P & T) BTEX - Solt (GC/MS) High Level

Benzene 1 < 0,02 <002 00% <0.02 B4% 680% 140% 74% 60% 140% 74% 60% 140%
Toluene 1 <0.05 <005 00% <005 118% 60% 140% 95% 60% 140% 94% 60% 140%
Ethylbenzene 1 <0.05 <005 0.0% < 0.05 87% 60% 140% B88% 60% 140% B86% 60% 140%
m & p - Xylene 1 < 0.05 <005 00% <005 101% 60% 140% 89% 60% 140% B6% 60% 140%
o - Xylene 1 < 0.05 <005 00% <005 95% 60% 140% 84% 60% 140% 81% 60% 140%
/ "
ﬁtﬂj
Certified By:

AQET QUALITY ASSURANCE REPORT (\al] Page 8 0of 7
AGAT Laboralorias is accrediled 1o ISOAEC 17025 by the Canadian Associalion for Laboralory Accreditslion Inc. (GALA) and/or Slandards Council of Canada (SCC) for specific lesls
lisled on the scope of accredilalion AGAT Laboralories (Mississauga) is also dilad by the Canadian A iation for Laboratory Accradilation Inc. (CALA) for spacific drinking waler
lesis. Accreditalions are localion snd parameler specific. A complele listing of pan ters for each ion is available from www.cala ca andlor www.sce.ca, The tests in this report may

not necassarily be included in the scope of accreditation.

Resulls relate only to the ltems tested and fo all the items tested




Lty

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
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"~/ W4 Laboratories FAX (805)712-5122

hitp://www.agatlabs.com
Method Summary
CLIENT NAME: SPL CONSULTANTS AGAT WORK ORDER: 13T780624
PROJECT NO: 1824-580 ATTENTION TO: Nirogini Nalliah
PARAMETER | AGAT S.0.P | LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Soil Analysis
Electrical Conductivity (2:1) INOR-93-6036 McKeague 4.12, SM 2510 B EC METER
. . McKeague 4.12 & 3.26 & EPA

Sodium Adsorption Ratio INOR-93-6007 SW-846 6010C ICP/QES

Trace Organics Analysis

Benzene VOL-91-5002 EPA SW-846 5030B & 8015 (P&T)GC/MS

Toluene VOL-91-5002 EPA SW-846 5030B & 8015 (P&T)GC/MS

Ethylbenzene VOL-91-5002 EPA SW-846 50308 & 8015 (P&TYGC/MS

m & p - Xylene VOL-91-5002 EPA SW-846 5030B & 8015 (P&T)GC/MS

0 - Xylene VOL-81-5002 EPA SW-846 5030B & 8015 (P&T)GC/MS

Xylenes (Total) VOL-91-5002 EPA SW-846 5030B & 8015 (P&T)GCIMS

Toluene-d8 VOL-91-5002 EPA SW-846 50308 & 8015 (P&T)GC/MS

4-Bromofluorobenzene VOL-91-5002 EPA SW-846 50308 & 8015 (P&T)GC/MS

Maisture Content MOE E3139 BALANCE

TPgH (Gas, C5-C10) VOL-91-5004 EPA SW-846 5035 & 8015C (P&T)GC/FID

TEH (Diesel, C10-C24) VOL-91- 5006 EPA SW-846 3541 & B015C GCIFID

TPH (Gas / Diesel) VOL 5006 & VOL 5004 EPA SW-846 3541 & 8015C GC/FID

@ Q@T METHOD SUMMARY (V1) Page 70f 7

Restilts relate only to the items tested and to all the items tested
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Project: 1840-560 Final Report
Preliminary Geotechnical and Pavement Investigation — Creditview Road Class EA Study
Bancroft Road to Old Creditview Road, Mississauga, Ontario

Appendix E: Logs and Location Plan of Golders Boreholes

SPL Consultants Limited November 2015
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GTA-MTO 001 1011110040.GP) GAL-GTA.GDT 10/23/12 DD

Foundatlon Design

Sensilivity

* Golder
Assoclates
- E 3
PROJECT  10.1114.0040 RECORD OF BOREHOLE No 11-201  SHEET 1 oF 3 METRIC
G.W.P,__ 07-20021 LOCATION N 4830180.6 ;E 286216.4 ORIGINATED BY _AM
DIST Cenlral HWY _401 BOREHOLE TYPE __ Trick-Mounted CMESS, 108 mm 1.0. Hollow Stam Augers COMPILED BY MM
DATUM _NADB3, Geodetic DATE September 12, 2011 CHECKED BY LcC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w T P
) E .| 3 [FESBTANEROT = puastic JAURA gp] | REMARKS
= o |53| 8 20 a0 60 80 100 [ coyrent WMT 5O N
Syl |9 ([2E| = : - . — Vo w w | 3% | cramsize
olm 2 |25| 2 |SHEAR STRENGTH kPa
ELEY DESCRIPTION = Sl |2 £ —————t DISTRIBUTION
DEFTH PTIO S | £]123| & |o UNCONFINED ~ + FIELDVANE 3
2|32 58 o Y %)
I 2 [2°]| @ [e cuckTRAMAL x REMOULDED] WATER CONTENT (%)
1687|  GROUND SURFACE v 20 40 60 &0 100 020 30 KNm' |GR SA S| CL
—mﬂ—\ TOPSOIL [
Clayey sill vdlh sand, some gravel, 1 88 5
containing rootiets (FILL)
Firm 169}~ = - —f —
quwn
Moist 2| ss| 8 b 14 30 42 14
3 8§ 7 168
167.5
2.2 CLAYEY SILT with sand to some
sand, trace to some gravel
Very stiff 1o firm 4| 85| 18 167 — 11— . a
Brown
Maist
Becoming grey below a depth of
31m o arey i 5 8s 14 ob—— 11 26 43 20
166 |
6 8S 7
4
i 165|—
HiH 7 88 7 o
i
,: b
164.0 e 164 -
57 CLAYEY SILT with sand to some L4 M
sand, trace lo some gravel (TILL) r:;‘
Very stlff ‘p
e ,f’ a|ss |15
k 163
flt
162.5]
7.2 SAND and SILT, trace to some o "
clay, some graved, conlaining PNA e o
cobbles or boulders (TILL) b S 162 [} | I I
Dense to very dense Lj44] 9 | ss Jo5/0.19.4 | ° 19 37 37 7
Gray ] £ T3
Moist Ll o I
Split spoon bouncing at a depth of 1 e
7.8m 3 10| ss [ s |5 a
Auger grinding between 7.6 m and . el 161 | —
82m L 5 5
160.7 i N P
9.0| CLAYEY SILT, some sand and el
gravel (TiLL) :_: g
Hard 11| 88 32 ¥, .---,', | 13 14 55 18
Grey S 160 1 U
Moist Cy mfq
_|5u_5| Py
102 Shale (BEDROCK) -,;..—\:,_...
Highly wealhered 3‘)"" o
Grey to black of I3 — —l S
158.8 Mﬁ’iﬁf ? R 12| ss josin, 19 -1E] 159 q
[~ 706 \ Split spoon bouncing at a depthol /7
08m /
Shale (BEDROCK)
1| re | BEC RQD = 36%
Bedrock cored between ° 158 — -
109 mand 14.2m
For bedrock coring delails, refer lo
Record of Drillhole 11-201
. 167 — —
2 | re [BE2 RQD = 22%
/] 156 S— — - —
REC -
1655 N 3 | FC | 8% RQD = 48%
14.2 END OF BOREHOLE
Conlinuod Noxt Page
+ 3. x3: Nutnbers refer to o3% STRAIN AT FAILURE



GTA-MTO 001 1011110040.GPJ GAL-GTA.GDT 10/23/12 DD

Foundation Design

PROJECT  104111.0040 RECORD OF BOREHOLE No11-201  SHEET 2 oF 3 METRIC

G.W.P.  07-20021 LOCATION N 4830180.6 :E 286216.4 ORIGINATED BY _AM
DIST Central HWY _401 BOREHOLE TYPE  Track-Mounted CMESS, 108 mm .D. Hollaw Stem Augers COMPILED BY MM
DATUM _NADB3, Geodetlc DATE Seplember 12, 2011 CHECKED BY LCC
SOIL PROFILE SAMPLES | o w [EARAMIC CONE FENETRATION nn REMARKS
we| 2 —— pLASTIC ATHERE  LiauD L
5 . @ ; 3 174 ; 40 G0 B0 100 LMT  erenr VMIT) S 8 &
Zlu| w S |oE 3 SHEAR STRENGTH kPa We w w | 2% | oransize
LELEV, DESCRIPTION |8l s | 228 E —a— DISTRIBUTION
DEPTH Z[S]| F | 5 |38 £ |o UNCONFINED  + FIELD VANE Y %)
= e z |29| @ |e QucKTRIAMAL x REMOULDED| WATER CONTENT (%)
~- CONTINUED FROM PREVIQUS PAGE - u 20 40 60 B0 100 10 20 30 kNrm® |GR SA sl CL

NOTES:

1, Monltoring well was dry and
open upon completion of drilling.

2, Waler level in moniloring well |
measured as follows:

Dale Depth (m) Elev. (m) |
11/02/11 4.4 166.3

3 43, Numbers relorto 3%
+7.X Sensilivily O STRAIN AT FAILURE



GTA-RCK 018 1011110040.GPJ) GAL-MISS.GDT 10/23112 DD

PROJECT: 10-1111-0040
LOCATION: N 4830180.6 ;E 2B6216.4

RECORD OF DRILLHOLE:

DRILLING DATE: Seplember 12, 2011
DRILL RIG: Track-Mounted CME 55

11-201

SHEET 3 OF 3

DATUM: NADB83, Geodelic

DEPTH SCALE
1:50

Golder

INCLINATION: -80° AZIMUTH: - ) .
DRILLING CONTRACTOR: Geo-Environmental Drilling Inc.
Y = - Joint BD- Beging PL- Planar MB - Mechanical Breai
" © ) FLT - Fault FO- Faliation G-+ Gurvad
=] o Q SH - Shear CO- Corilact UK- Undidirliag
5 %) 3 - o VN - Vain OR- Orthegeanml ST- Slepped abtreviations rater tolist o
Y| x DESCRIPTION 54 = CJ - Coijugsle  CL- Cleavagn IR - Iregular NOTES
Ih| ¢ Q g RECOVERY FRACT DISCONTINUITY DATA
&E ] E © TOTAL | sOLIb R'%D' "::[éﬁx L i
ATOTAL 2 CORE -
o 2 & EORE % | CORE 03 m amg: Ws | YREAD suRFacE |, A
=] PR i bk M i IR
Continued from Record of Borehole B1111-201
- 11 SHALE (BEDROCK) with fossiliferous -
- limestone beds ]
i Slightly to moderately weathered 4
i Laminated i
n Grey E
Weak to medium slrong i
— 12 ]
- —  (asial) -
I -
— 14
1 END OF DRILLHOLE T
— 15
— 16
- 17
— 18
| SR -
— 20 —
LOGGED: AM

CHECKED: LCC




¥ Gol
Ass?)c fl'l'es

Foundation Deslgn

PROJECT _ 10-1111-0040

G.W.P.  07-20021

DIST Cenral HWY _401

DATUM _NADB3, Geodetic

RECORD OF BOREHOLE No 11-202

LOCATION

N 4830227.6 .E 286104.2

SHEET 1 OF 3

BOREHOLE TYPE _ Track-Mounied CMES5, 108 mm |.D. Hollow Stem Augae COMPILED BY

Supretnber 8, 2011

ORIGINATEDBY AM

MM

LCC

SOIL PROFILE

SAMPLES

DESCRIPTION

1734 GROUND SURFACE

STRAT PLOT
NUMBER

TYPE

"N" VALUES

GROUND WATER
CONDITIONS

ELEVATION SCALE

DYNAMIC GONE PENETRATION
RESISTANCE PLOT

20 40 60 80 00
— i i 1 A

UNIT
WEIGHT

SHEAR STRENGTH kPa

O UNCONFINED + FIELD VANE

@ QUICK TRIAXIAL X REMOULDED)
20 40 60 BO 100

r—u—A

WATER CONTENT (%)

REMARKS
&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA SI CL

g9 ~_TOPSOIL

Clayey silt wilh sand, trace gravel
(FILL)

Sliff to very stiff

Brown

Moist

1720

Sss

SS

1.5 Sand and gravel, some &#, irace
clay (FILL)

Very dense

Brown

1714 Moist

S8

23 CLAYEY SILT with sand to some
sand, irace 1o some gravel

Soft to very sliff

Brown

Maist

Wet al a depth of 3.8 m

Grey al a depth of 4.6 m

166.1

=
e

88

o

. Y . .

88

. VY
=

-

88

e
=

s e ., i, . . %

&8

Ss

7.3 CLAYEY SILT wilh sand, some
gravel (TILL}

Very sliff

Grey

Wel

163.5

88

58

22

9.9 CLAYEY SILT wilh sand and
gravel, canlaining cobbles or
boulders (TILL)

Hard

Grey
Wel

108 m
161.8

S8

32/0.1(

Split spoon bouncing at a depth of

GTA-MTO 001 1011110040.GPJ GAL-GTA.GDT 10/23/12 DD

11.6 Shale (BEDROCK)

Highly wealthered

Black

Wet

| 150]
12,5

“Shals (BEDROCK)

Bedrock cored belwesn
125mand 16.4m

Record of Drillhole 11-202

Spht spoon bouncing al a depth of

88

157/0.13

T\ _125m - y;

RC

REC
83%

For bedrock coring details, refer to

RC

REC
100%

-
-
[

172

171

170

168

168

167

166

165

164}

163}

1621 ——+- — —

161

158

38 45 14 3

B 21 41 30

13 32 39 16

40 286 27 7

RQD = 29%

RQD=27%

Continued Nuxd Page

+3,x

3. Numbers refer lo
Senaltivity

03% STRAIN AT FAILURE



GTA-MT0 001 1011110040.GPJ GAL-GTA.GDT 10/23/12 DD

Foundation Deslgn

RECORD OF BOREHOLE No 11-202

SHEET 2 OF 3

METRIC

PROJECT _ 10-1111-0040
G.W.P.  07-20021 LOCATION N 4830227.6 ;€ 286104.2 ORIGINATED BY _AM
DIST Central HWY _401 BOREHOLE TYPE _ Track-Mounied CMESS, 108 mm 1.0, Hollow Stem Augers COMPILED BY __ MM
DATUM _NADB3, Geadetlc DATE Septermber 9. 2011 CHECKEDBY __LcC
SOIL PROFILE SAMPLES | » w | QYNAMIC CONE PENETRATION )
] = pLasTic MATURAL o = REMARKS
Eal & MERSTURE: |
= o |22 & 20 40 80 80 100 |'MT O gognr  UMT| S O &
9lsl . |9 [2E]| 2 T We w w | SE | cransize
ELEV DESCRIPTION & o| o 3 S5 E SHEAR STRENGTH kPa 4 DISTRIBUTION
DEPTH ol 12| £ | 5 |38| < [o unconFned  + FIELDVANE ¥ %)
= 2z |ZO| G |e QUICKTRAXAL X REMOULDED| WATER CONTENT (%)
--- CONTINUED FROM PREVIOUS PAGE — ul 20 40 60 B0 100 0 20 30 kN/m® |GR SA SI CL
Shale (BEDROCK)
Bedrock cored between 158 i
125mand 16.4 m 3 | re | REC RQD = 42%
6
For bedrock coring details, refer lo L
Record of Drillhale 11-202
157.1 N\
164 END OF BOREHOLE

NOTE:

overburden drilling,

1. Borehole dry on complellon of

3 3. Numbers refer lo
+0 X Senshivity

3%
O STRAIN AT FAILURE



FROJECT: 10-1111-0040 RECORD OF DRILLHOLE: 11-202 SHEET 3 OF 3

LOCATION: N 4830227.6 ;€ 286104.2 DRILLING DATE: Seplember 9, 2011 DATUM: NADB3, Geodelic
DRILL RIG: Track-Mounted CME 55

GTA-RCK 018 1011110040.GPJ GAL-MISS.GOT 10/23/12 DD

INCLINATION: -90° AZIMUTH: == i .
DRILLING CONTRACTOR; Geo-Environmenlal Drilling Inc.
o gi| W - Jont B0 Boddng PL - Planar PO- Polished MB - Mechisnical Binsk
N 2 N : g AT Fauk FO. Fohaban CU- Cevnd K - Slickensided BR - Broken Rack
2 8 9 ) gz- & - Shes CO- Condaci UN- Unoubibng  SM- Smoulh NOTE: For adddimnal
Sal 3 o ia | YN - Ve OR- Qimagonal ST - Stepped RO- Rough e o et s v of
L DESCRIPTION S |ELev. | = M| & - Congola  CL- Clexaage 1K - freguint VR-VeryRough  serwatirs A pymeats NOTES
ol 2 9 [oeer| 3 RECOVERY FRACT DISCONTINUITY DATA FVDRAULIC [t
E¥ | Z 2 ™ | E - RO.D. | 1sDEX = SONGUE TV uint Loacdis
g 3 = @ 49 ;g?n B Ange ':X‘f‘qf TYPE AND SURFACE |31 WK'W‘“L ;{\I:ipﬂ:) .‘\t:-
,‘5 z PO e 22| .5 i DESCRIPTION E“:?‘:?,?? i 3
Conlinued from Record of Borehale BH11-207] 46080
" SHALE (BEDROCK) with fossiliferous 12.46
" limestone beds
L Slightly to moderalely weathered
s Laminated
— 13 Grey 1 ’ -
" Weak to medium sirong
14 -1
2 '
b | so7vPa
15 (Adsl)
3 L}
16 -
157,01
END OF DRILLHOLE 1635
17 =
18 -
— 18
— 2 =
— 21 =
- 22
DEPTH SCALE G LOGGED: AM
older
1:50 Ci CHECKED; LCC




