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1 Introduction

1.1 Objective

The Municipal Infrastructure Group Ltd. (TMIG) has been retained by Green Valley Estates
Inc. and Green Valley Estates Il Inc. to prepare a Functional Servicing Report (FSR) in
support of the proposed GE | and GE Il development in the City of London. The purpose of
this report is to provide a functional servicing and grading plan for the subject site. This report
provides details regarding the engineering design requirements and criteria upon which the
site will be developed, addressing matters including stormwater management, sanitary
servicing, water supply and preliminary site grading. The FSR considers all aspects needed to
achieve an efficient, well planned development, which contributes to and enhances the
community within the City of London.

1.2 Location

The site is Part of Lot 12, Concession 3. It is bounded by Green Valley Road to the north,
Highbury Avenue South to the east, Dingman Drive to the south and the Canadian National
Railway tracks to the west, as illustrated in Figure 1-1. The site is surrounded by agricultural
lands to the east and south, residential properties to the west and industrial properties to the

north. The site is roughly ‘L’ shaped and is about 64 hectares (ha) in size. Dingman Creek, a
tributary of the Thames River, bisects the site into two areas.

Figure 1-1: Site Location
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1.3 Proposed Development

The proposed development consists mainly of residential homes, with the remaining lands
consisting of parks, stormwater management (SWM) facilities and a small commercial block,
as illustrated on the site plan in Figure 1-2. The proposed site will have the following
characteristics, which have been broken down by land-use.

Tablel-3: Proposed Land-Use

Land-use Area (ha) Runoff Coefficient
Residential 18.1 0.50-0.65
Park/SWM pond 3.8 0.20
Road 8.3 0.90
Lands to be Retained by Owner 8.5 0.65/0.80
(Residential / Commercial)
Total 38.7

The remainder of the site area is comprised of valley lands associated with Dingman Creek

and are not proposed to be developed.

1.4 Background Information / Supporting Reports

Background information for this report has been obtained from the following studies:

e Dingman Creek Subwatershed Study Update: Volume 1 — Main Report

Prepared by Delcan Corporation, Stantec Consulting Limited and Cummings

Cockburn Limited, April 2005

e Dingman Creek Subwatershed Study Update: Volume 2 — Tributary Fact Sheets

Prepared by Delcan Corporation, April 2005

e City of London Design Specifications & Requirements Manual

Prepared by the Corporation of the City of London September 2012

In addition, a preliminary geotechnical investigation has been completed for the subject site.
The findings are provided in the report entitted “Preliminary Geotechnical Investigation,
Proposed GE | & GE Il Subdivision Development, Dingman Drive and Highbury Avenue
South, London, Ontario, AMEC Earth & Environmental, 24 May 2012”. A copy of this report

has been provided in Appendix A.

THE MUNICIPAL INFRASTRUCTURE GROUP LTD



G.lProjects|20712172716 - TS/ London GE1 & GEZIDrawings|FSR FIGURESIFIGURE 7-2 - Proposed site plan.awg

BLOCK
4

PARK:
9087.41 sq.m.

GREEN VALLEY RO

s i

PARK

BLOCK

53

PARK
£1,351.64 sam.

STREET

AD

K

R
LANDS TO BE RETAINED BY THE OWNES
(APPROX. 107 CONDOMINIUM

ROW TOWN!

BLOCK | BLOCK| BLOCK| BLOCK | BLDCK| BLOCK
5 6| 718 9110

(4 Townnousss)

BLOCK|-BLOCK | BLOCK
1|12 |13

1

STREET B

42
B
<
i 1
o yownrssen | L 137

TREET

aLaCcK

STORM WATER MANAGEMENT
P

22,271.80 sam.
(NORTH)

=

L

° \

3
>

155

HOMES)

4
7
e
BLOCK 4
| _ANDS TO BE RETAINED BY THE OWNER
(APPROX, 285 CONDOMINIUM
| APARTMENTS AND 3995 SQM.
| OF COMMERCIAL AREA)
| |

BLOCK
28

(4 Townnouscs)

AHNEHOH

BLOCK
5

(4 Townneuses]

ANNIAV

H1NOS

-
m
l
- BLOCK s
’ =
STORM WATER MANAGEMENT
POND 2 %]
880210 sq.m. 56
(SDUTH; WEST)
BLOCK
BLOCK
55 - - STORM WATER MANKGEMENT
(& Tounhousez) AW o
(& Townhouses (5 Towatousss) T
- | / (SOUTHEAST)
Q. ] ;
TE s s i k — |
m b e

ock 1
LANDS TO BE RETAINED BY THE OWNER
(APPROX. 56 CONDOMINIUM
ROW TOWNHOMES)

DINGMAN DRIVE

BLock 2
LANDS TO BE RETAINED BY THE OWNER
(APPROX. 66 CONDOMINIUM
ROW TOWNHOMES)

The Municipal Infrastructure Group Ltd

8800 Dufferin Street,
Suite 200

Vaughan, ON

L4K 0C5

p: 905.738.5700
f: 905.738.0065

PROPOSED SITE PLAN

GREEN VALLEY ESTATES | AND GREEN VALLEY ESTATES I
CITY OF LONDON

NTS

DATE: PROJECT No.
DECEMBER 2013 12116
SCALE: FIGURE No.

1-2




Proposed GE | and GE Il Subdivision Development
Functional Servicing Report

CITY OF LONDON

December 2013

2 Existing Conditions and Site Constraints

2.1 Topography and Drainage

Dingman Creek traverses the subject site from east to west. North of Dingman Creek the
topography slopes generally to the south-west, while lands south of Dingman Creek generally
slope to the north. Elevation ranges from 268m at the northern edge of the subject property to
259.6m at Dingman Creek at the western limit of the subject site. The subject lands lie entirely
within the Dingman Creek Subwatershed and drainage is presently conveyed by means of
sheet flow across the agricultural fields and vegetated areas to the creek. Dingman Creek is
part of the Thames River watershed, which eventually drains into Lake St Clair. From the
watershed boundary map, it was determined that an external area of approximately 46.1 ha
south of the subject site currently drains onto the subject site as shown on Figure 2-1. No
other external areas flow onto the subject site.

According to the preliminary geotechnical report, the soils within the subject area are
comprised of topsoil underlain by silt and sandy silt. These soils are within the Hydrologic
Soils Groups B and can be described as having moderate infiltration rates and are moderately
to well drained.

2.2 Environmental Features

The subject area is dominated by agricultural lands; however the subject site is bisected by
Dingman Creek, which is a tributary of the Thames River. Development within the subject site
will be constrained by floodlines, top of slope, erosion hazards, and wetlands associated with
Dingman Creek. The constraint lines and the required 10m buffer, provided by the Upper
Thames River Conservation Authority (UTRCA), were used to determine the development
limit, as shown on Figure 2-2.

2.3 Existing Hydrology

An existing topographic survey was completed for the subject site by Holstead & Redmond
Limited, Ontario Land Surveyors. Existing drainage areas have been delineated using the
existing topographic information and have been broken up based on the proposed SWM pond
locations. The existing drainage areas are illustrated in Figure 2-1. Pre-development
conditions peak flow rates from the drainage areas were determined using a representative
Visual OTTHYMO™ Version 2.0 (VO2) hydrologic model. This hydrologic model simulated the
2-year through 100-year return period events for the following storm types:

e  3-hour Chicago
e  24-hours SCS Type Il and
e 1-hour AES

The model parameters were determined in accordance with UTRCA and City of London
design guidelines. Pre-development peak flow rates for the 3hr Chicago storm, 24-hour SCS
Type Il storm and 1hr AES storm are summarized in Table 2-1 to Table 2-3.

Detailed calculations and modeling output are provided in Appendix B.

THE MUNICIPAL INFRASTRUCTURE GROUP LTD PAGE 5
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Table 2-1: Pre-development Peak Flow Rates (3-hour Chicago Storm)

Storm Event

Pre-development Peak Flow (m?/s)

North Pond
(Drainage Area = 27.7 ha)

Southwest Pond
(Drainage Area = 8.4 ha)

Southeast Pond
(Drainage Area = 6.4 ha)

25 mm 0.106 0.032 0.029
2-year 0.256 0.076 0.072
5-year 0.508 0.151 0.147
10-year 0.676 0.201 0.197
25-year 0.863 0.256 0.251
50-year 1.014 0.299 0.295
100-year 1.163 0.344 0.338

Table 2-2: Pre-development Peak Flow Rates (24-hour SCS Type Il storm)

Pre-development Peak Flow (m?/s)

Storm Event North Pond Southwest Pond Southeast Pond
(Drainage Area = 27.7 ha) (Drainage Area = 8.4 ha) (Drainage Area = 6.4 ha)
25 mm 0.106 0.032 0.029
2-year 0.430 0.127 0.125
5-year 0.635 0.188 0.184
10-year 0.839 0.248 0.243
25-year 1.165 0.345 0.337
50-year 1.399 0.415 0.404
100-year 1.670 0.495 0.482

Table 2-3: Pre-development Peak Flow Rates (1-hr AES storm)

Pre-development Peak Flow (m?/s)

Storm Event North Pond Southwest Pond Southeast Pond
(Drainage Area = 27.7 ha) (Drainage Area = 8.4 ha) (Drainage Area = 6.4 ha)
25 mm 0.106 0.032 0.029
2-year 0.191 0.056 0.059
5-year 0.427 0.125 0.132
10-year 0.620 0.182 0.192
25-year 0.899 0.264 0.278
50-year 1.124 0.330 0.347
100-year 1.365 0.401 0.422

THE MUNICIPAL INFRASTRUCTURE GROUP LTD
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3 Hydraulics

The existing regulatory floodplain was determined using the HEC-RAS hydraulic simulation
model, which was completed by the UTRCA for Dingman Creek. The regulatory floodplain is
based on water surface elevations during the 250-year storm. The HEC-RAS cross-section
locations and the associated 250-year floodline are shown on Figure 3-1 .

The output from existing hydraulic model of Dingman Creek is summarized in Table 3-1 for

reference.
Table 3-1: Existing Hydraulic Modeling Output
Reach River Sta. Profile Q T3ota| W.S. Elev Vqume3
(m*s) (m) (1000 m®)

Reach-9 36.9135 1:250 Existing 26.7 262.53 472.81
Reach-9 36.7485 1:250 Existing 26.7 262.47 465.67
Reach-9 36.5735 1:250 Existing 26.7 262.42 456.49
Reach-9 36.5615 1:250 Existing 26.7 262.38 455.70
Reach-9 36.5575 Bridge

Reach-9 36.5535 1:250 Existing 29.4 262.38 455.46
Reach-9 36.4865 1:250 Existing 29.4 262.37 451.40
Reach-9 36.3115 1:250 Existing 29.4 262.23 443.59
Reach-9 36.1465 1:250 Existing 29.4 262.10 437.71
Reach-9 35.9765 1:250 Existing 29.4 262.01 427.84
Reach-9 35.8065 1:250 Existing 29.4 261.92 419.12
Reach-9 35.6165 1:250 Existing 29.4 261.72 410.50
Reach-9 35.3965 1:250 Existing 29.4 261.54 403.82
Reach-9 35.2315 1:250 Existing 29.4 261.08 398.64
Reach-9 35.0415 1:250 Existing 29.4 261.01 395.26
Reach-9 34.9415 1:250 Existing 324 260.94 390.84
Reach-9 34.7265 1:250 Existing 324 260.76 384.84
Reach-9 34.5515 1:250 Existing 324 260.68 380.62
Reach-9 34.3515 1:250 Existing 32.4 260.59 369.70
Reach-9 34.1815 1:250 Existing 32.4 260.59 362.31

Note: Subject site is located between cross sections 36.487 to cross section 34.942
Source: UTRCA

The proposed site plan (as illustrated on Figure 1-2) incorporates three stormwater
management (SWM) ponds. As can be seen on the site plan, the proposed north SWM pond
extends into the existing floodplain by 0.08ha. This encroachment will result in a minor
floodplain reduction due to the proposed minor grading works within the Dingman Creek
valley. A cut and fill balance is proposed to provide compensating cut for any fill works within
the valley, thus ensuring that no detrimental impacts occur to the environment or any adjacent
lands. Therefore the proposed works will not reduce the floodplain storage or increase the
regulatory water levels within Reach 9 of Dingman Creek.

THE MUNICIPAL INFRASTRUCTURE GROUP LTD PAGE 9
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In order to better define the area of the proposed cut and fill works, a new river cross-section
was added to the existing HEC-RAS model between cross-sections 35.9765 and 35.8065, as
shown on Figure 3-2. The new cross-section was given river station ID 35.917 and was
included in the revised existing scenario within the HEC-RAS model. The existing topographic
information was used to generate the ground surface for the new cross-section 35.917, which
was then added to the existing geometry within the HEC-RAS model and the upstream and
downstream reach lengths were adjusted accordingly. The output from the revised existing
hydraulic model of Dingman Creek is summarized in Table 3-2.

Table 3-2 Revised Existing Hydraulic Modeling Output

Reach River Sta. Profile Q Tgotal W.S. Elev Volume
(m*s) (m) (1000 m®)

Reach-9 36.9135 1:250 Existing 26.7 262.53 473.31
Reach-9 36.7485 1:250 Existing 26.7 262.46 466.19
Reach-9 36.5735 1:250 Existing 26.7 262.41 457.04
Reach-9 36.5615 1:250 Existing 26.7 262.38 456.25
Reach-9 36.5575 Bridge

Reach-9 36.5535 1:250 Existing 29.4 262.38 456.01
Reach-9 36.4865 1:250 Existing 29.4 262.36 451.98
Reach-9 36.3115 1:250 Existing 29.4 262.23 444.20
Reach-9 36.1465 1:250 Existing 29.4 262.09 438.37
Reach-9 35.9765 1:250 Existing 29.4 262.00 428.67
Reach-9 35.917 1:250 Existing 29.4 261.97 425.15
Reach-9 35.8065 1:250 Existing 29.4 261.92 419.12
Reach-9 35.6165 1:250 Existing 29.4 261.72 410.50
Reach-9 35.3965 1:250 Existing 29.4 261.54 403.82
Reach-9 35.2315 1:250 Existing 29.4 261.08 398.64
Reach-9 35.0415 1:250 Existing 29.4 261.01 395.26
Reach-9 34.9415 1:250 Existing 324 260.94 390.84
Reach-9 34.7265 1:250 Existing 324 260.76 384.84
Reach-9 34.5515 1:250 Existing 324 260.68 380.62
Reach-9 34.3515 1:250 Existing 324 260.59 369.70
Reach-9 34.1815 1:250 Existing 32.4 260.59 362.31

As shown in Table 3-2, running the revised existing scenario revealed that with the addition of
the new cross-section 35.917 the water surface elevations remain roughly the same as the
original existing scenario.

Proposed Model

A proposed hydraulic scenario was generated within the HEC-RAS model to reflect the
proposed grading around the north SWM pond. Figure 3-2 illustrates the proposed ground at
cross section 35.917. Due to the berming around the north SWM pond, an area of
approximately 0.08 ha with an average depth of 0.12m will be filled. To compensate for the
floodplain reduction, a cut area of approximately 0.12 ha and a depth of 0.15m is proposed.
The preliminary analysis demonstrates that the fill required for the SWM pond berm would
result in a floodplain reduction of 105 m?®. However, this area could be compensated for by a
balancing cut area, which would provide an additional floodplain volume of 180 m?®.
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The area of proposed grading is mostly within ineffective floodplain that has resulted due to
the existing topography. Nonetheless, the hydraulic analysis demonstrates that the proposed
cut and fill balance would ensure that there is no change in the regulatory floodplain surface
water levels and no reduction in floodplain storage.

The output from the proposed hydraulic model of Dingman Creek is summarized in Table 3-3.

Table 3-3 Proposed Hydraulic Modeling Output

Reach River Sta. Profile Q Tgotal W.S. Elev Vqume3
(m*s) (m) (1000 m®)

Reach-9 36.9135 1:250 Existing 26.7 262.53 473.35
Reach-9 36.7485 1:250 Existing 26.7 262.46 466.25
Reach-9 36.5735 1:250 Existing 26.7 262.41 457.13
Reach-9 36.5615 1:250 Existing 26.7 262.38 456.34
Reach-9 36.5575 Bridge

Reach-9 36.5535 1:250 Existing 29.4 262.37 456.10
Reach-9 36.4865 1:250 Existing 29.4 262.36 452.08
Reach-9 36.3115 1:250 Existing 29.4 262.22 444.33
Reach-9 36.1465 1:250 Existing 29.4 262.09 438.53
Reach-9 35.9765 1:250 Existing 29.4 261.99 428.95
Reach-9 35.917 1:250 Existing 29.4 261.97 425.35
Reach-9 35.8065 1:250 Existing 29.4 261.92 419.12
Reach-9 35.6165 1:250 Existing 29.4 261.72 410.50
Reach-9 35.3965 1:250 Existing 29.4 261.54 403.82
Reach-9 35.2315 1:250 Existing 29.4 261.08 398.64
Reach-9 35.0415 1:250 Existing 29.4 261.01 395.26
Reach-9 34.9415 1:250 Existing 324 260.94 390.84
Reach-9 34.7265 1:250 Existing 32.4 260.76 384.84
Reach-9 34.5515 1:250 Existing 324 260.68 380.62
Reach-9 34.3515 1:250 Existing 324 260.59 369.70
Reach-9 34.1815 1:250 Existing 324 260.59 362.31

As can be seen by comparing Table 3-3 and Table 3-2, the surface water elevations within
Reach 9 of Dingman Creek are the same for both the existing and proposed scenarios. The
total storage volume provided within the subject site during the regulatory storm event (1:250
year storm) is 61,140 m® under existing conditions and 61,240 m?® under the proposed
conditions. Therefore the proposed cut and fill balance ensures that the total storage volume
provided exceeds the existing conditions. In summary, the proposed grading works will not
have any negative impacts on the hydraulics of Dingman Creek.

Detailed output from hydraulic analysis is included in Appendix C.

THE MUNICIPAL INFRASTRUCTURE GROUP LTD PAGE 11
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4 Stormwater Management Plan

4.1 Stormwater Management Design Criteria

The stormwater management design criteria will comply with policies and standards of:
e Upper Thames River Conservation Authority (UTRCA)
e City of London
e  Ministry of the Environment

Stormwater management criteria for the proposed development include:

e Normal Level Water Quality protection with assumed 70% removal of suspended
sediments;

e Control of post development peak flows to 60% of pre-development levels for all
storms up to and including the 100-year storm;

¢ No impacts to receiving watercourse or downstream drainage network;

e  Control runoff volume generated by a 25mm storm event in the extended detention
portion of the pond; and

e Maintain post development to pre-development water balance.

4.2 Target Release Rates

As per the recommendations of the Dingman Creek Subwatershed Study Update (dated
2005) the target release rates were calculated to be 60% of the pre-development peak flow
rates. As outlined in Section 2.3 of this report, the existing drainage areas have been
delineated using the existing topographic information and have been broken up based on the
proposed SWM pond locations. The existing drainage areas are illustrated in Figure 2-1. The
pre-development peak flow rates where determined using the Visual OTTHYMO™ Version 2.0
(VO2) hydrologic model for the 2-year through 100-year return period events for the 3hr
Chicago storm, 24-hour SCS Type Il storm and 1hr AES storm. The pre-development peak
flow rates are summarized in Table 2-1 to Table 2-3 and detailed calculations and modeling
output are provided in Appendix B.

The target release rates for the subject site where calculated as 60% of the pre-development
peak flow rates for the 3hr Chicago storm, 24-hour SCS Type Il storm and 1hr AES storm.
The target release rates are summarized in Table 4-1 through Table 4-3.

Table 4-1: Target Release Rates (3-hour Chicago Storms)

Target Release Rates (m?/s)
Storm Event North Pond Southwest Pond Southeast Pond
(Drainage Area = 27.7 ha) (Drainage Area = 8.4 ha) (Drainage Area = 6.4 ha)
2-year 0.154 0.046 0.043
5-year 0.305 0.091 0.088
10-year 0.406 0.121 0.118
25-year 0.518 0.154 0.151
50-year 0.608 0.179 0.177
100-year 0.698 0.206 0.203

THE MUNICIPAL INFRASTRUCTURE GROUP LTD PAGE 15




Proposed GE | and GE Il Subdivision Development
Functional Servicing Report

CITY OF LONDON
December 2013

PAGE 16

4.3

Table 4-2: Target Release Rates (24-hour SCS Type |l Storms)

Target Release Rates (m?%s)
Storm Event North Pond Southwest Pond Southeast Pond
(Drainage Area = 27.7 ha) (Drainage Area = 8.4 ha) (Drainage Area = 6.4 ha)
2-year 0.258 0.076 0.075
5-year 0.381 0.113 0.110
10-year 0.503 0.149 0.146
25-year 0.699 0.207 0.202
50-year 0.839 0.249 0.242
100-year 1.002 0.297 0.289

Table 4-3: Target Release Rates (1-hour AES Storms)

Target Release Rates (m?/s)
Storm Event North Pond Southwest Pond Southeast Pond
(Drainage Area = 27.7 ha) (Drainage Area = 8.4 ha) (Drainage Area = 6.4 ha)
2-year 0.115 0.034 0.035
5-year 0.250 0.075 0.079
10-year 0.372 0.109 0.115
25-year 0.539 0.158 0.167
50-year 0.674 0.198 0.208
100-year 0.819 0.241 0.253

Stormwater Management Pond

The subject lands are proposed to be serviced by three stormwater management (SWM)
ponds, which are planned to be located adjacent to Dingman Creek within the three distinct
north, southeast and southwest drainage areas within the subject site. The post development
drainage plan is shown on Figure 4-1.

The proposed SWM ponds will be designed as normal quality wet ponds servicing post
development flows from the subject site, and will provide quality, quantity and erosion control.
Flows will inlet to the SWM ponds via storm sewers and overland flow routes, with attenuated
and controlled discharge outletting to Dingman Creek. Preliminary SWM Pond layouts are
provided in Figure 4-2 to Figure 4-4.

THE MUNICIPAL INFRASTRUCTURE GROUP LTD
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The following sections outline the design criteria for the SWM Pond.

4.3.1 Water Quality Control (Permanent Pool)

The water quality requirements for the SWM ponds have been determined in accordance with
the MOE Stormwater Management Planning and Design (SWMPD) Manual (March 2003) for
Normal protection (70% long-term suspended solids removal). The required and provided
permanent pool volumes are summarized in Tables 3-3 to 3-5. Detailed calculations are

provided in Appendix D.

Table 4-4: Water Quality Requirements for the North Pond

Type of Facility Wet Pond
Level of Protection Normal
Drainage Area 25.5 ha
Weighted Imperviousness 64%
Total Storage Volume Requirement 3,101 m?

Minimum Extended Detention Storage Volume Requirement

40 m*ha = 1,020m*

Permanent Pool Requirement 81.65 m*ha
Required Permanent Pool Storage Volume 2,081 m?
Provided Permanent Pool Storage Volume 6,084 m*

Table 4-5: Water Quality Requirements for the Southwest Pond

Type of Facility Wet Pond
Level of Protection Normal
Drainage Area 7.6 ha
Weighted Imperviousness 60%
Total Storage Volume Requirement 886 m®

Minimum Extended Detention Storage Volume Requirement

40 m*ha =304 m*

Permanent Pool Requirement 76.07 m¥ha
Required Permanent Pool Storage VVolume 582 m°
Provided Permanent Pool Storage Volume 1,477 m®

Table 4-6: Water Quality Requirements for the Southeast Pond

Type of Facility Wet Pond
Level of Protection Normal
Drainage Area 5.6 ha
Weighted Imperviousness 60%
Total Storage Volume Requirement 648 m®

Minimum Extended Detention Storage Volume Requirement

40 m*ha =224 m*

Permanent Pool Requirement 76.07 m¥ha
Required Permanent Pool Storage Volume 424 m?
Provided Permanent Pool Storage Volume 779 m®
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A preliminary geotechnical investigation was completed for the subject site (a copy of this
report has been provided in Appendix A). However, the preliminary geotechnical report was
completed prior to the establishment of the current site plan and the number and locations of
SWM ponds have changed. Therefore, the exact subsurface soil conditions and groundwater
levels at the proposed SWM pond locations remain unknown. Based on the available
subsurface soil conditions it should be feasible to construct the proposed SWM ponds,
however additional boreholes will be required at the detailed design stage to ensure that
compacted-clay liners and / or geosynthetic liners are not required within the SWM ponds in
order to retain water in the permanent pool due to silty sand and sandy silt deposits

encountered across the site.

4.3.2 Erosion Control

Based on the Dingman Creek Subwatershed Study Update (dated 2005), the erosion control
storage requirements for the SWM Pond should be determined based on providing a minimum
of 72-hour detention of the stormwater runoff generated from a 25 mm storm event. The
erosion control storage requirements are summarized in Table 4-7 through Table 4-10.

Detailed calculations are provided in Appendix D.

Table 4-7: Erosion Control Requirements for North Pond

Drainage Area 255 ha
Stormwater Runoff Volume (25-mm Design Storm) 15.12 mm
Required Erosion Control Storage Volume 3,853 m®
Required Detention Time 72 hours
Average Release Rate 0.015 m%s
Approximate Peak Release Rate (1.5 x Average) 0.022 m%s
Table 4-8: Erosion Control Requirements for Southwest Pond
Drainage Area 7.6 ha
Stormwater Runoff Volume (25-mm Design Storm) 14.05 mm
Required Erosion Control Storage Volume 1,068 m*
Required Detention Time 72 hours
Average Release Rate 0.004 m*/s
Approximate Peak Release Rate (1.5 x Average) 0.006 m*/s
Table 4-9: Erosion Control Requirements for Southeast Pond

Drainage Area 5.6 ha
Stormwater Runoff Volume (25-mm Design Storm) 14.05 mm
Required Erosion Control Storage Volume 782 m®
Required Detention Time 72 hours
Average Release Rate 0.003 m¥/s
Approximate Peak Release Rate (1.5 x Average) 0.005 m*/s
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4.3.3 Water Quantity Control

Water quantity control will be provided to reduce the post development release rates to the
target release rates. As discussed in Section 4.2, the target release rates were calculated as
60% of the pre-development peak flow rates, as per the recommendations of the Dingman
Creek Subwatershed Study Update (dated 2005). To determine the required attenuation
storage volumes for the SWM ponds post development storm runoff from the proposed
development was modelled using the Visual OTTHYMO™ Version 2.0 (VO2) hydrologic
model. The 2-year through 100-year return period events were simulated using the 3-hour
Chicago, 1-hour AES and 24-hour SCS Type Il design storms. Summaries of the expected
storage volumes and release rates under the three design storm scenarios for each pond are
presented in Table 4-10 through Table 4-18. The VO2 hydrologic model output files are
provided in Appendix E.

Table 4-10: Summary of Expected Storage Volumes and Release Rates
- North SWM Pond (3-hour Chicago Storm)

— Relg:ggeeéate North SWM Pond*

Peak Flow Storage

Permanent Pool N/A N/A 2,081 m*
Erosion Control | 0.022 m%s 0.022 m¥s 3,853 m°
2-year 0.154 m%s 0.149 m%s 4,864 m*
5-year 0.305 m%s 0.302 m¥s 6,869 m°®
10-year 0.406 m%s 0.399 m%s 8,113 m*
25-year 0.518 m%s 0.508 m%s 9,390 m*
50-year 0.608 m%/s 0.595 m%s 10,361 m*
100-year 0.698 m*/s 0.678 m*/s 11,286 m®

*Represents results from VO2 model output (Appendix E).

Table 4-11: Summary of Expected Storage Volumes and Release Rates
- North SWM Pond (1-hour AES Storm)

Component | Target North SWM Pond*

elease Rate| Peak Flow Storage

Permanent Pool N/A N/A 2,081 m?
Erosion Control | 0.022 m¥/s 0.022 m¥s 3,853 m°®
2-year 0.115 m%s 0.113 m%s 4,195 m*
5-year 0.250 m*/s 0.246 m*/s 6,520 m*
10-year 0.372 m%s 0.368 m%s 8,060 m°®
25-year 0.539 m%/s 0.491 m%s 10,172 m®
50-year 0.674 m%s 0.629 m%s 11,667 m®
100-year 0.819 m*/s 0.781 m%s 13,120 m®

*Represents results from VO2 model output (Appendix E).
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Table 4-12: Summary of Expected Storage Volumes and Release Rates
- North SWM Pond (24-hour SCS Type Il Storm)

Component Target North SWM Pond*

Release Rate| Peak Flow Storage

Permanent Pool N/A N/A 2,081 m*
Erosion Control | 0.022 m¥/s 0.022 m%/s 3,853 m°
2-year 0.258 m%s 0.256 m%s 5,954 m*
5-year 0.381 m%s 0.378 m¥s 7,471 m®
10-year 0.503 m*/s 0.501 m%/s 8,910 m*
25-year 0.699 m%s 0.696 m®s 10,941 m®
50-year 0.839 m%s 0.837 m%s 12,243 m®
100-year 1.002 m*/s 0.999 m%s 13,705 m®

*Represents results from VO2 model output (Appendix E).

Table 4-13: Summary of Expected Storage Volumes and Release Rates
- Southwest SWM Pond (3-hour Chicago Storm)

S Rel-er:;geéate Southwest SWM Pond*
Peak Flow Storage

Permanent Pool N/A N/A 582 m®
Erosion Control | 0.006 m®/s 0.006 m*/s 1,068 m®
2-year 0.046 m*/s 0.042 m%/s 1,370 m®
5-year 0.091 m*s 0.088 m*/s 1,969 m®
10-year 0.121 m%s 0.116 m¥s 2,342m?
25-year 0.154 m%/s 0.147 m%s 2,723 m?
50-year 0.179 m%/s 0.172 m%s 3,017 m?
100-year 0.206 m*/s 0.197 m*s 3,295 m*

*Represents results from VO2 model output (Appendix E).

Table 4-14: Summary of Expected Storage Volumes and Release Rates
- Southwest SWM Pond (1-hour AES Storm)

Component Target Southwest SWM Pond*
Release Rate| Peak Flow Storage

Permanent Pool N/A N/A 582 m®
Erosion Control | 0.006 m%s 0.006 m*/s 1,068 m*
2-year 0.034 m¥/s 0.024 m¥/s 1,216 m®
5-year 0.075 m%/s 0.074 m%/s 1,903 m®
10-year 0.109 m%s 0.107 m%s 2,363 m°
25-year 0.158 m%/s 0.150 m*/s 2,974 m?
50-year 0.198 m%s 0.190 m%s 3,419 m®
100-year 0.241 m%s 0.236 m*/s 3872m?

*Represents results from VO2 model output (Appendix E).
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Table 4-15: Summary of Expected Storage Volumes and Release Rates

- Southwest SWM Pond (24-hour SCS Type Il Storm)

Southwest SWM Pond*

Component Vel

Release Rate| Peak Flow Storage

Permanent Pool N/A N/A 582 m°
Erosion Control | 0.006 m*/s 0.006 m%/s 1,018 m®
2-year 0.076 m%s 0.074 m¥s 1,693 m*
5-year 0.113 m%s 0.112 m%s 2,143 m*
10-year 0.149 m*/s 0.148 m*/s 2,568 m*
25-year 0.207 m¥s 0.205 m%s 3,170 m®
50-year 0.249 m¥s 0.246 m%s 3,558 m°®
100-year 0.297 m%s 0.294 m¥s 3,992 m*

*Represents results from VO2 model output (Appendix E).

Table 4-16: Summary of Expected Storage Volumes and Release Rates

- Southeast SWM Pond (3-hour Chicago Storm)

Southeast SWM Pond*

Target

ComPOneNtIRelease Rate Peak Flow Storage
Permanent Pool N/A N/A 424 m®
Erosion Control | 0.005 m%s 0.005 m*/s 782 m®
2-year 0.043 m%/s 0.040 m*/s 980 m®
5-year 0.088 m*/s 0.084 m%/s 1,407 m®
10-year 0.118 m%/s 0.107 m*/s 1,675 m°
25-year 0.151 m%s 0.141 m%s 1,941 m®
50-year 0.177 m%/s 0.169 m*/s 2,143 m?
100-year 0.203 m%/s 0.194 m%/s 2,332m?

*Represents results from VO2 model output (Appendix E).

Table 4-17: Summary of Expected Storage Volumes and Release Rates

- Southeast SWM Pond (1-hour AES Storm)

Southeast SWM Pond*

Component VETELc

Release Rate| Peak Flow Storage

Permanent Pool N/A N/A 424 m®
Erosion Control | 0.005 m¥s 0.005 m¥s 782 m?
2-year 0.035 m%/s 0.034 m¥/s 877 m®
5-year 0.079 m%/s 0.076 m*/s 1,370 m®
10-year 0.115 m%s 0.106 m%s 1,699 m®
25-year 0.167 m*/s 0.158 m*/s 2,139 m?
50-year 0.208 m%s 0.200 m¥/s 2,443 m®
100-year 0.253 m%s 0.248 m*/s 2,769 m?

*Represents results from VO2 model output (Appendix E).
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Table 4-18: Summary of Expected Storage Volumes and Release Rates
- Southeast SWM Pond (24-hour SCS Type Il Storm)

Component Target Southeast SWM Pond*
Release Rate| Peak Flow Storage

Permanent Pool N/A N/A 424 m?
Erosion Control | 0.005 m%/s 0.005 m%/s 782 m®
2-year 0.075 m%s 0.073 m%s 1,208 m*
5-year 0.110 m¥s 0.109 m¥s 1,521 m*
10-year 0.146 m*/s 0.145 m%/s 1,811 m?
25-year 0.202 m¥s 0.200 m%s 2,218 m*
50-year 0.242 m%/s 0.239 m*/s 2,480 m*
100-year 0.289 m*/s 0.286 m*/s 2,782 m?

*Represents results from VO2 model output (Appendix E).

Even though as demonstrated in Table 4-10 through Table 4-18 the results from the SCS
Type Il design storm models require the most storage volume within all three drainage areas,
the SCS Type Il storm is used to model rural or undeveloped areas. So for the purpose of
modelling the controls for a proposed development the 3-hour Chicago design storm is
deemed to be the most appropriate (as recommended by the City of London design
standards).

The SWM ponds are required to attenuate all storms up to the 100-year return period. The
required and provided storage volumes for the SWM ponds for the 100-year event are
summarized in Table 4-19.

Table 4-19: Provided and Required Storage within SWM Ponds during 100-Year Event

SWM Pond Provided Active Storage Required Storage
Volume (m? Volume (m®)
North 18,478 13,705
Southwest 6,097 3,992
Southeast 4,003 2,782

As shown in Table 4-19, the provided storage volume is greater than the required storage
volume. Therefore, sufficient storage volume has been provided for the subject site.

4.4 Preliminary Water Balance

The water balance criteria set out by the Dingman Creek Subwatershed Study Update (dated
2005) requires that the subject site maintain recharge rates to existing levels by assessing the
surface runoff, evapotranspiration, groundwater recharge and baseflow processes on a
catchment area basis and to simulate potential change in hydrologic conditions due to future
development. The goal of water balance is to maintain the theoretical pre-development water
column to the greatest extent possible by promoting infiltration and evapotranspiration.

A preliminary water balance analysis has been completed for the subject site using the
Thornthwaite and Mather method set out in the MOE SWMPD Manual (March 2003). Based
on the soil type and land use across the subject site the average annual infiltration rate is
163 mml/yr under existing conditions. The pre-development annual infiltration volumes are
summarized in Table 4-20.

Under post development conditions 60% to 65% of the surface will be impervious; therefore
infiltration will decrease within the study area unless mitigation measures are implemented.
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The post development annual infiltration volumes and the infiltration deficit are summarized in
Table 4-20. Detailed calculations are provided in Appendix D.

Table 4-20: Preliminary Analysis of Annual Infiltration Volumes

Drainage Pre-Development Post Development Annual Infiltration
Area Annual Infiltration Annual Infiltration Volume Deficit
Volume Volume
North 41,522 mi/yr 17,332 m3lyr 24,190 m3/yr
Southwest 12,380 m3lyr 5,788 m*/yr 6,592 m*/yr
Southeast 9,073 m3lyr 4,242 milyr 4,831 m3/yr

As can be seen in Table 4-20 the proposed development will result in an annual infiltration
deficit in each of the three drainage areas. At the detailed design stage a hydrogeology study
should be completed to determine if the reduction in infiltration has a significant impact on the
study area. If required, Low Impact Development (LID) measures can be implemented to
address the remaining infiltration deficit.

LID measures, which are typically small scaled and site based, contribute to reducing the post
development infiltration and evapotranspiration deficits as opposed to traditional end-of-pipe
stormwater practices which tend to manage runoff through detention and controlled release.
The types of LID measures that may be implemented on site include the following:

THE MUNICIPAL INFRASTRUCTURE GROUP LTD

Directing Roof Leaders to Pervious Areas — Conveying rooftop runoff to pervious areas,
such as rear yards and side yards increases the opportunity for infiltration and
evapotranspiration. The amount of water stored on-site can be increased by increasing
the depth of topsoil in landscaped areas.

Rainwater Harvesting - Rainwater harvesting is the storage and subsequent utilization of
rooftop runoff, for applications such as landscape irrigation. In general, the concept
entails the conveyance of rooftop runoff to a cistern for storage and eventual use for
watering. By using the rainwater for watering during a time when the soil is not saturated,
it helps to promote infiltration and evapotranspiration thus helping to maintain the pre-
development water balance.

Reduced Lot Grading — This approach utilizes flatter grades across the property to slow
down runoff and further encourage both infiltration and evapotranspiration. Reduced lot
grades, along with the use of additional fill can add to the water storage capacity and the
infiltration capacity of the soil.

Permeable Pavement — Permeable pavements, such as pavers, pervious concrete and
porous asphalt, can be used as an alternative to impervious pavement. Permeable
pavements allow stormwater to drain through them and infiltrate into the underlying soil.
They can be used for low traffic roads, parking lots, driveways, pedestrian plazas and
walkways. Permeable pavements allow for filtration, storage, and/or infiltration of runoff.

Infiltration trenches — Infiltration trenches could be implemented within the boulevards of
the local roads. They would consist of perforated pipe surrounded by a volume of clear
stone and filter fabric. Water storage is achieved within the voids in the clear stone,
typically 30% of the facility volume. The stored water then has the potential to infiltrate. If
percolation rates are less than 15mm/hr an effective overflow mechanism must be
provided, as percolation rates less than 15mm/hr are typically not considered suitable for
infiltration.
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4.5 Stormwater Collector Systems

4.5.1 Minor Storm Systems

The minor system for the subject site has been designed to capture and convey stormwater
runoff from the 2-year design storm to the proposed SWM ponds. The proposed storm sewer
alignment for the subject site is shown on Drawing STMOL1. The subject lands are proposed to
be serviced by three SWM ponds, which are planned to be located adjacent to Dingman
Creek within the three distinct north, southeast and southwest drainage areas within the
subject site. As shown on Drawing STMO1 the storm sewer systems within each drainage
area will convey stormwater runoff into their respective SWM ponds — the north area to the
North SWM pond, the southwest to the Southwest SWM pond, and the southeast to the
Southeast SWM pond.

The proposed storm sewers are designed as per the City of London’s guidelines, providing the
capture and conveyance of stormwater runoff from the 2 year storm event. Preliminary storm
sewer design sheets are included in Appendix F. All storm sewer slopes, pipe cover depths
and manholes meet the minimum design requirements of the City of London.

4.5.2 Major Systems

Major system conveyance has been planned to effectively route flows greater than the minor
system, up to the 100 year storm event to the three proposed SWM ponds. The major system
overland flow routes include the road right-of-ways and easements. Any required easements
will be a minimum of 5 m wide.

4.5.3 External Drainage

As outlined in Section 2.1 of this report, an external area south of the subject site naturally
drains onto the subject site. The external area is approximately 46.1 ha. The drainage is
conveyed under Dingman Drive through three (3) existing culverts. The external drainage
area, as well as the locations and sizes of the culverts are shown on Figure 2-1.

The flows from the externals areas are proposed to be conveyed to Dingman Creek as shown
on Drawing STMO1. The flows from culvert 1 and 2 will be combined and conveyed to the
creek using a 900mm pipe at slope of 0.5%. Similarly the flows from culvert 3 will be conveyed
to the creek through a 975mm pipe at a slope of 0.5%. The conveyance pipes are proposed to
outlet into Dingman Creek above the 2-year water level. The construction of the conveyance
pipes may require re-grading of the roadside ditch.

The conveyance pipes have been sized to accommodate flows from the existing 100-year
24 hour SCS design storm, calculated using VO2. The model output is included in Appendix
B for reference.
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5 Sanitary Servicing

5.1 Existing Sanitary Servicing

The subject site is situated in the Wilton Grove Industrial Park Trunk Sanitary Sewer area.
Existing sanitary sewers adjacent to the subject site are illustrated in Figure 5-1. Sewage is
conveyed southerly from Wilton Grove Road along Hubrey Road towards Green Valley Road
via a 900mm diameter gravity sewer. This sewer bends at the Intersection of Hubrey Road
and Green Valley Road, where it conveys sewage westerly via a 975mm diameter gravity
sewer towards the Dingman Creek Sewage Pumping Station. The pumping station is located
on Dingman Drive, west of Highway 401, which pumps the sanitary flows through forcemains
to the Greenway Pollution Control Centre.

5.2 Proposed Sanitary Servicing

As noted in Section 5.1 existing sanitary sewer infrastructure is available at the intersection of
Hubrey Road and Green Valley Road as an outlet for the proposed development. The internal
sanitary sewer system for the development is divided into two systems by Dingman Creek.
The area north of Dingman Creek will be serviced by a conventional gravity system and will
outlet at the existing manhole at Hubrey Road and Green Valley Road.

The portion of the site south of Dingman Creek will be serviced by a gravity system that will
drain to a sanitary pumping station located at the east end of Street H, adjacent to Dingman
Creek. The pumping station will convey flows via a forcemain under Dingman Creek to
proposed MH10A, at the south end of Street D. The proposed sanitary sewer system is
illustrated on Drawing SANO1 (provided in Appendix I).

The sanitary sewer design criteria are set out in the City of London Design Specification and
Requirements Manual (September 2012). The design criteria are summarized in Table 5-1.

Table 5-1: Sanitary Sewer System Design Criteria

City of London
Average Daily Residential Flow 250 Lped @
Average Day Commercial Flow 25 m*ha/day @
Peaking Factor Harmon @
Infiltration Allowance 0.10 L/ha/s @
Minimum Velocity 0.6 mis @
Maximum Velocity 45m/s®
Notes:
1. Source: City of London Design Specifications & Requirements Manual — Chapter 3

The proposed sanitary sewers are to be sized for maximum design flows plus an allowance
for infiltration. Based on the City of London design criteria, expected sewerage flows are
250 Lpcd for residential development and 25 m3/ha/day for Commercial development.
Infiltration is calculated at a rate of 0.1 L/s/ha.
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The peaking factor is based on the Harmon Peaking formula:

M=1+14/ (4 +P%)

where M is the peaking factor and P is the design population in thousands (since the area
development lands are 64 ha, the design criteria for tributary areas less than 200 ha will apply

(Design and Specifications Manual, City of London)).

The proposed sanitary flows were calculated based on 239 Condo Townhomes, 285 Condo
Apartments, 112 townhouse units, 36 semi-detached units, 284 detached units, and 3995 m?
Commercial area. To ensure that the proposed sanitary system is sized for ultimate
conditions, calculations include both lots noted on the proposed draft plan and those lots as
being future development. The flows from the proposed development are summarized in
Table 5-2, the supporting calculations are provided in Appendix G.

Table 5-2: Sanitary Sewer Flow Requirements

Residential Commercial
Site Area 36.40 ha 0.40 ha
Total Population 2259 40
Per Capita Flow Rate 250 Lpcd 25 m*ha/day
Average Daily Flow 6.5L/s 0.12 L/s
Peaking Factor 3.54 4.33
Site Area 36.40 ha 0.40 ha
Infiltration Allowance 3.6 L/s 0.04 L/s
Total Flow 26.7 L/s 0.56 L/s

The peak sanitary flow rate generated by the proposed development will be 27.3 L/s. The
sanitary sewer system, illustrated in Drawing SANO1 (provided in Appendix 1), has been
designed to convey the flows from the subject site to the existing 975mm diameter sanitary

sewer within Green Valley Road.
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6 Water Servicing

6.1 Existing Water Supply Servicing

The subject site is not currently serviced with municipal water. The existing residential
property, located on the northern edge of the property is serviced by a well system. Existing
watermain infrastructure is available to the site via watermain on Green Valley Road, Highbury
Avenue South and Dingman Drive as shown on Figure 5-1.

The development is located within the City of London Southeast Pressure Zone, which is
defined by a hydraulic grade elevation of 322m.
6.2 Proposed Water Supply Servicing

The preliminary watermain servicing schematic is illustrated on Drawing WMO1 (provided in
Appendix ). The watermain design criteria are set out in the City of London Design
Specification and Requirements Manual (September 2012) and are summarized in Table 6-1.

Table 6-1: Water System Design Criteria

City of London
Average Day Domestic Demand 270 Lpcd
Average Day Commercial Demand 28 m®ha/day
Maximum Day Demand Factor 3.5
Peak Hour Demand Factor 7.80

The water demand for the subject site is calculated based on the City of London design
criteria and a total anticipated population of 2,259 persons. Similar to the sanitary system, the
proposed watermain has been sized to include future development lands within the plan. The
water demands from the proposed development are summarized in Table 6-2, the supporting
calculations are provided in Appendix H.

Table 6-2: Water Demands Requirements

Residential Commercial
Average Demand 7.1L/s 0.13 L/s
Peak Hour Demand 55.4 L/s 10L/s
Maximum Day Demand 249 L/s 0.46 L/s
Fire Protection Demand 64 L/s
Max Day + Fire Flow 89.4 L/s

The peak hour demand is anticipated to be 56.4 L/s, and the maximum day demand is
anticipated to be 25.4 L/s.

The required fire flows for the subject site were evaluated using the Fire Underwriters Survey
(FUS) method as recommended in the City of London’s Design Specifications and
Requirements Manual. The FUS calculation recommends providing a fire flow of 38 L/s for
Apartments, 38 L/s Condo Townhomes, 38 L/s for townhouse units, 38 L/s for semi-detached
units, and 64 L/s for detached units; therefore, the governing fire flow requirement for the
proposed development will be that of the detached units (see Appendix H for details).

Based on the above calculations, the design water demand for the proposed development is
89.4 L/s (i.e. the sum of the maximum day demand and the fire flow requirements).
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AS can be seen on Drawing WMOL1 (provided in Appendix 1), the watermain system for the
area of the proposed development north of Dingman Creek will be connected to the existing
system in two locations. One on Green Valley Road, east of Hubrey Road, and one on
Highbury Avenue South, south of Green Valley Road.

The watermain system for the area of the proposed development south of Dingman Creek will
be connected to the existing watermain on Dingman Drive in two locations. A proposed
300mm diameter watermain will be constructed within the north edge of the Dingman Road
road allowance, parallel to the existing watermain. This will allow for multiple connections
within the proposed project, while limiting connections to the existing system to two.

7 Grading

As noted in previous sections of this study the subject site is divided into north and south
areas by Dingman Creek. The south area topography generally falls from Dingman Drive,
northerly to Dingman Creek at an average slope of 1.0%. The northern area topography
generally falls south westerly from the corner of Green Valley Road and Highbury Avenue
South to Dingman creek at an average slope of 2.0%

The proposed site grading is conceptually shown on Drawing GRO1 (provided in Appendix 1)
with more detail to be provided at the detailed design stage. The grading design will generally
generate a net fill condition on the site in support of the servicing design. The lot grading will
consist of Front to Split lots interior to the site and Walkout/Back-splits around the boundary to
grade to existing. Existing grades will be matched along the boundary of the subject site.
Proposed grading will follow the City of London design criteria.
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8 Summary and Conclusion

Based on our review and analysis, we conclude that the proposed development can be
serviced by existing and proposed infrastructure base on the City of London Design Criteria.

A summary of our findings are as follows;

e The proposed stormwater management (SWM) ponds (North, Southwest and Southeast
SWM Ponds) provide the required water quantity control, water quality treatment, and
erosion control.

e The proposed storm sewer system is designed to capture and convey stormwater runoff
from the 2 year design storm for the proposed development plan.

¢ Proposed site grading will generally be higher than existing ground in support of servicing
design. Grading will result in a net fill condition.

o The proposed sanitary system is divided into two systems by Dingman Creek. The north
sanitary system will outfall via gravity to the existing sanitary sewer at the intersection of
Hubrey Road and Green Valley Road. The south sanitary system will drain by a gravity
system to a pumping station. The pumping station will convey flows via a forcemain under
Dingman Creek to proposed MH10A at the south end of Street D.

e The proposed watermain system can be appropriately serviced via connections to the
existing 900mm diameter watermain located along Green Valley Road, Highbury Avenue
South and Dingman Drive. A proposed 300mm diameter watermain will be constructed
along Dingman Drive, in an attempt to eliminate multiple connections to the existing
watermain.

We trust that you will find this submission satisfactory. If you have any questions or
comments, please do not hesitate to contact the undersigned.

Sincerely,
THE MUNICIPAL INFRASTRUCTURE GROUP LTD.

Prepared By: Reviewed By:
ar L .
>
Lana Russell, P. Eng. David F. Ashfield, P. Eng.
Project Manager Partner
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1.0 INTRODUCTION

AMEC Environment & Infrastructure, a Division of AMEC Americas Limited (*AMEC”), was
retained by Greenvalley Estate Canada Inc./TSI International-Grandtag A2A GE Il Inc.
(“Greenvalley/TSI")to conduct a preliminary geotechnical investigation for a proposed residential
subdivision development to be located at the north-west corner of the intersection of Dingman
Drive and Highbury Avenue South in London, Ontario. The site location is shown in
Figure No. 1.

The purpose of this geotechnical investigation was to obtain information on the subsurface
conditions at the site by means of a limited number of boreholes, in-situ tests and laboratory
tests on selected samples. Based on interpretation of the data obtained, recommendations are
provided on the geotechnical aspects of the project.

Authorization to proceed with this investigation was received in a signed authorization dated 8
February 2012 from Mr. Dan Lane of Greenvalley Estate Canada Inc./TS| International-
Grandtag A2A GE 1l Inc. The work carried out for this investigation was completed in
accordance with AMEC's proposal Ref. No. P11150-R2 dated 20 May 2011.

This report contains the findings of geotechnical investigation, together with AMEC'’s
recommendations and comments. These recommendations and comments are based on
factual information and are intended only for use of the design engineers. The number of
boreholes may not be sufficient to determine all the factors that may affect construction methods
and costs. Subsurface and groundwater conditions between and beyond the boreholes may
differ from those encountered at the borehole locations, and conditions may become apparent
during construction, which could not be detected or anticipated at the time of the site
investigation. The anticipated construction conditions are also discussed, but only to the extent
that they may influence design decisions. Construction methods discussed, however, express
AMEC'’s opinion only and are not intended to direct the contractors on how to carry out the
construction. Contractors should also be aware that the data and their interpretation presented

in this report may not be sufficient to assess all the factors that may have an effect upon the
construction.

The report was prepared with the condition that the design would be in accordance with all
applicable standards and codes, regulations of authorities having jurisdiction, and good
engineering practice. Further, the recommendations and opinions in this report are applicable
only to the proposed project as described above.

On-going liaison with AMEC is recommended during the final design and construction phase of
the project to ensure that the recommendations in this report are applicable and / or correctly
interpreted and implemented. Also, any queries concerning the geotechnical aspects of the
proposed project should be directed to AMEC for further elaboration and/or clarification.
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2.0  SITE AND PROJECT DESCRIPTION

The site is located on Part of Lot 12 Concession 3, west of Highbury Avenue South and north of
Dingman Drive in City of London, Ontario (Figure No. 1). The property plan area is roughly an
“L” shape and covers approximately 64.4 hectares.

Aside from the north east quadrant of the site, the existing ground surface was fairly flat and
generally sloping from east to west. The ground surface across the north east quadrant of the
site was, approximately, 5 m to 6 m higher than the rest of the site.

At the time of field work, six small metal-clad sheds and barn buildings were located at the
middle of the site. Scattered trees and debris were also noted. The remaining and major
portion of the site was covered with farm land, grass and bush.

The site will be, mainly, developed for a residential subdivision. The proposed development will
likely consist of one or two storey dwellings with one basement floor. In addition, commercial
plazas are proposed at the north east corner of the site. A storm water management pond will -
be located near the west end of the property.

3.0 INVESTIGATION PROCEDURES

The fieldwork was performed on 24 and 25 April 2012, and consisted of drilling and sampling a
total of 14 boreholes, each extending to an approximate depth of 6.0 m below the existing
ground surface. The borehole locations were staked out at site by AMEC personnel using
hand-held GPS equipment and were based on UTM Zone 17T coordinates. The approximate
borehole locations are shown on the Borehole Location Plan in Figure No. 2.

The boreholes were advanced using solid-stem continuous-flight and/or hollow-stem augers,
with a track-mounted power-auger drilling rig. All boreholes were advanced under the full-time
supervision of experienced geotechnical personnel from AMEC. Soil samples were generally
taken at 0.76 m intervals, while performing the Standard Penetration Test (SPT) in accordance
with ASTM D1586. This consisted of freely dropping a 63.5 kg (140 Ibs.) hammer for a vertical
distance of 0.76 m (30 inches) to drive a 51 mm (2 inches) diameter O.D. split-barrel (split
spoon) sampler into the ground. The number of blows of the hammer required to drive the
sampler into the relatively undisturbed ground by a vertical distance of 0.30 m (12 inches) was
recorded as SPT ‘N’ value of the soil which indicated the consistency of cohesive soils or the

compactness of non-cohesive soils. On completion of drilling, all boreholes were backfilled with
bentonite.

The existing ground surface elevations at the borehole locations were obtained, by
approximation, from a Topographical Plan of Survey that was prepared by Holstead and
Redmond Limited and issued on 8 October 2008. The Topographical Plan of Survey was
provided to AMEC by Greenvalley/TSl. It should therefore be noted that the provided ground
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surface elevations at the borehole locations in the attached Records of Boreholes are
approximate in nature and should be verified prior to design and construction.

Groundwater levels, where encountered, were measured in the open boreholes at the
completion of drilling work. Monitoring wells were installed in five borehole locations for future
groundwater monitoring. The groundwater depth measurements in the boreholes and

monitoring wells are presented on the Record of Boreholes and in Table 4.3 in Section 4 of this
report.

Upon completion of the field investigation, the soil samples were transported to AMEC Soil
Laboratory in London for further examination and laboratory testing i.e., water content
determination and grain size distribution on selected soil samples.

Two soil samples were transported to Maxxam Analytic’s Laboratory in Mississauga for
corrosivity testing (pH, Chloride, Sulphate, Resistivity and Conductivity).

The soil conditions, groundwater levels, and the results of in-situ and laboratory tests are
presented on the corresponding Record of Boreholes, and in Appendix A (where applicable)
while the Certificate of Analyses is presented in Appendix B.

4.0 SUB-SURFACE CONDITIONS

Based on the soil conditions encountered at the borehole locations, the soil profile consisted
predominantly of topsoil underlain by native soils (silt/sandy silt, silty clay/clayey silt till, sand
and silt/silty sand/sandy silt, sand or silt).

The stratigraphic units and groundwater conditions are discussed in detail in the following
sections. Detailed information is provided in the Record of Boreholes.

The following summary is to assist the designers of the project with an understanding of the
anticipated soil conditions across the site. However, it should be noted that the soil and
groundwater conditions might vary between these locations.

4.1 Topsoil

Topsoil was encountered in all boreholes with measured thicknesses typically ranging from
200 mm to 300 mm. The topsoil consisted primarily of organic matter and rootlets mixed with
soils.

The thickness of the topsoil can vary significantly between and beyond the borehole locations.
For accurate quantity estimates, if required, a regular interval of shallow test pits should be
excavated to measure the topsoil thickness, and it is recommended that allowance be made for
possible variations when making construction estimates.
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4.2 Upper Zone of Silt/Sandy Silt

An upper zone of silt/sandy silt was encountered below the topsoil in Boreholes BH 1 to BH 3,

BH 8, BH 9 and BH 11. The silt/sandy silt extended between 0.6 m and 1.8 m below existing
ground surface.

The silt/sandy silt was brown to grey in colour, and contained trace clay. The SPT ‘N’ values
measured in the silt/sandy silt ranged widely from 4 to 22 blows per 0.3 m, indicating a loose to
compact compactness. The measured moisture contents in the silt/sandy silt ranged from 16 %
to 24 %.

4.3 Silty Clay / Clayey Silt Till

Glacial till comprising silty clay / clayey silt was encountered below the silt/sandy silt in
Boreholes BH 1, BH 2, BH 3, BH 8 and BH 11 and below the topsoil in Borehole BH 4, BH 5,
BH 10, BH 12 through BH 14. The silty clay / clayey silt till extended between 2.1 m and 6.6 m
(termination depth) below exiting ground surface. Silty clay was encountered in BH 6 below the
topsoil and extended to 0.8 m depth. The silty clay / clayey silt till was encountered for a
second time in BH 14 at a depth of 4.6 m and extended to the maximum depth of exploration.

The silty clay / clayey silt till was brown to grey in colour, and contained trace sand and gravel.
The SPT ‘N’ values measured in the silty clay / clayey silt till ranged widely from 10 to 37 blows
per 0.3 m, indicating a stiff to hard consistency. The measured moisture contents in the silty
clay / clayey silt till ranged from 11 % to 23 %.

4.4  Sand and Silt/Silty Sand/Sandy Silt

Sand and silt/silty sand/sandy silt was encountered below the silty clay / clayey silt till in
Boreholes BH 1, BH 3, BH 13 and BH 14, below the silt and the sand in BH7, BH 8 and BH 9
and below the upper zone of silt/sandy silt in BH 11. The sand and silt/silty sand/sandy silt
extended between 4.0 m and 6.6 m depths (termination depth) below the existing grade.

The sand and silt/silty sand/sandy silt was light brown to grey in colour. The SPT ‘N’ values
measured in the sand ranged from 10 to 38 blows per 0.3 m, indicating a loose to dense
compactness. The measured moisture contents in the sand and silt/silty sand/sandy silt ranged
from 12 % to 24 %.
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Two samples were tested for grain size distribution, and the results are presented in Table 4.1.

Table 4.1 - Results of Grain Size Distribution Analysis
(Sand and Silt/Silty Sand/Sandy Silt)

Grain Size Distribution
Bo:\lehole Sal:lnple Dep;h Gravel Sand Fines
o. . (m o i (Silt & Clay)
(%)
BH 3 SS7 5.8-6.6 0 64 36
BH 8 SS7 6.1-6.6 0 57 43

The grain size distribution curves are presented in Figure No. A 1, in Appendix A.

4.5 Sand

Sand with trace of silt was encountered below the sand and silt/silty sand/sandy silt in Borehole
BH 1 and below the silty clay/clayey silt till in BH 6 and BH 8. The sand was encountered below
the upper zone of the silt/sandy silt in BH 7, BH 8 and BH 9. The sand extended between 2.1 m
and 6.6 m depths (termination depth) below the existing grade.

The sand was light brown to brown in colour. The SPT ‘N’ values measured in the sand ranged
from 9 to 43 blows per 0.3 m, indicating a loose to dense compactness. The measured
moisture contents in the sand ranged from 11 % to 26 %.

One sample was tested for grain size distribution, and the results are presented in Table 4.2.

Table 4.2 - Results of Grain Size Distribution Analysis

(Sand)
Grain Size Distribution
Borehole Sample Depth Fines
No. No. (m) Gravel Sand .
(%) (%) (Silt & Clay)

(%)

BH 6 SS2 5.8-6.6 0 84 16
ol
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The grain size distribution curve is presented in Appendix B.

4.6 Lower Zone of Silt

A lower zone of silt was encountered below the sand or the silty sand/sand and silt/sandy silt in
Boreholes BH 6, BH 7, BH 11, BH 13 and BH 14. The silt extended between 4.6 m and 6.6 m
below existing ground surface.

The silt was brown to grey in colour, and contained trace clay. The SPT ‘N’ values measured in
the silt ranged widely from 14 to 48 blows per 0.3 m, indicating a compact to very dense
compactness. The measured moisture contents in the silt ranged from 21 % to 26 %.

4.7 Groundwater Conditions

Groundwater conditions were observed in the open boreholes during and on completion of
drilling. Groundwater levels were later observed in the installed monitoring wells on 9 May
2012. Groundwater was encountered in some of the boreholes and results of groundwater
depth measurement are shown on the Record of Boreholes and summarized in Table 4.3.
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Table 4.3 - Results of Groundwater Depth Measurement
Groundwater Levels in Boreholes Groundwater Levels in Installed
on Completion of Drilling Monitoring Wells Two Weeks After Drilling
Borehole (25 April 2_012) . (9 May 2(_)12) .
No. D(enlz;h Approg::s;&:i (();:lzodetlc Dgﬁ;h ApprO)l(Ellrg‘e,\;ii f:odetlc
(m) (m)
BH 1 43m 264.5m - -
BH 2 - Dry 1.2m 263.0m
BH3 1.5m 265.0m - -
BH 4 - Dry - -
BH 5 - Dry - ’_
BH 6 34m 264.3 m - -
BH7 1.5m 261.5m 1.3 m 261.7m
BH 8 21 m 262.2m - -
BH9 14 m 2614 m - -
BH 10 - Dry 6.0m 257.3 m
BH 11 3.7m 260.6 m - -
BH 12 - Dry - -
BH 13 3.5m 25904 m 3.8m 2591 m
BH 14 3.0m 259.5m 22m 260.3 m

It should be noted that the groundwater at the site would fluctuate seasonally and can be

expected to be somewhat higher during the spring months and in response to major weather
events.
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5.0 DISCUSSION AND RECOMMENDATIONS

Based on the information provided to AMEC, the site would be developed for a residential
subdivision. The proposed development would likely consist of one or two storey dwellings with
one basement floor. The north west corner of the site will also house a commercial plaza.

Based on the soil conditions encountered at the borehole locations, the soil profile consisted
predominantly of topsoil underlain by native soils (silt/sandy silt, silty clay/clayey silt till, sand
and silt/silty sand/sandy silt, sand or silt). The measured groundwater levels ranged from about
1.4 to 4.3 m below the existing ground surface on completion of drilling (Geodetic Elevations
ranging from 260.6 m to 265.0 m).

Based on the investigation results, the silty clay/clayey silt till, silty sand, sand and silt deposits
below the topsoil are capable of supporting conventional spread / strip footing foundations and
concrete floor slab-on-grade for the proposed structures. All footings should be placed within
the competent native undisturbed deposit or founded on engineered fill, if required (Section 5.3).

At the time of preparing this report, the detalils of site grading and invert depths for underground
utility services are unknown. Additional borehole investigation would be needed if the utility
depths are more than 5 m.

The following discussion and recommendations are based on the available information
mentioned and should be revised or supplemented when details are finalized.

5.1 Site Grading

The site topography, based on the provided topographical survey plan, indicated that at the
ground surface slopes gently down from east to west. The north east quadrant of the site was
generally higher than the rest of the site by approximately 5 m to 6 m. A maximum ground
surface elevation difference of 6.3 m was noted between the locations of BH 1 and BH 14.

The design grades were not available at the time of writing this report. It is anticipated that the
final grades would generally be set to facilitate access to the existing adjacent road. Some
limited cut and fill operations should, therefore, be anticipated.

A barn and a few sheds were observed in the middle of the site. The site development will
require removal of all existing structures including all associated foundations and all present
underground services to a minimum depth of 1.0 m below the final grade within the proposed
residential development footprint areas, internal roads and driveways, and backfilling of the void
(where necessary). The development of the site will also require cutting and removal of trees,
clearing and stripping of grass, bushes, vegetation cover, topsoil, organic matter, existing
debris, and deleterious materials (if any), encountered during excavation.
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It is recommended that all fill, if required for site grading, be placed as Engineered Fill. Prior to
placement of Engineered Fill, surficial topsoil, organic matter and deleterious materials, should
be stripped from planned fill areas to expose the inorganic and native subgrade. The exposed
subgrade should be proof-rolled with a suitable roller to identify weak areas. Any weak or
excessively wet zones identified during proof-rolling should be sub-excavated and replaced with
compacted competent soils to establish stable and uniform conditions. Prior to placement of
Engineered Fill, the subgrade should be inspected and approved by a geotechnical engineer.
Recommendations regarding the Engineered Fill placement are provided in Section 5.3.

5.2 Foundations

The investigation results indicated that the use of conventional shallow strip/ spread footings is
feasible to support the proposed dwellings. Shallow footings should be founded on competent
undisturbed and native soil or within Engineered Fill (Section 5.3).

Based on the investigation results, the recommended footing depths, Geotechnical Reaction at
Serviceability Limit State (SLS) and Geotechnical Resistance at Ultimate Limit State (ULS) for

strip / spread footings placed within the native soil encountered at the borehole locations are
given in Table 5.1.

Table 5.1 - Approximate Footing Depth, Elevation and SLS and ULS Values

. Factored
Geotechnical Geotechnical
Borehole Foundation - Depth Below Geodetic Elevation Reaction Resistance
Number Soil Strata Existing Grade (m) at SLS at ULS @
, (kPa) (kPa)
Stiff Silt 08mto1.0m(+) |268.0mto 267.8 m (+) 100 150
Stiff to Very Stiff
. Sty Clay Til 1.0mto2.0m (+) [267.8 m to 266.8 m(<) 150 225
Compact Silty Sand | 2.0 m to 4.0 m (+) [266.8 m to 264.8 m (&) 150 225
Dense Sand Below 4 m (+) Below 264.8 m (&) 300 450
Very Stiff to
BH 2 Hard Silty Clay Til Below 0.8 m (+) Below 263.4 m (&) 200 300
BH3 | Ve SISV CIRY | pelow25m (+) | Below264.7m (2) 150 225
Very Stiff
BH 4 Silty Clay Til Below 0.8 m (+) Below 262.2 m (%) 200 300
Firm to Stiff
Clayey Silt Til 0.8mto2.3m (£) |262.0m to260.6 m (+) 75 115
BHS  Nery stiff Sity Cia
y Tl YY1 Below 2.3 m () Below 260.6 m (£) 200 300

I Page 9



Greenvalley Estates Canada Inc./

TSI International-Grandtag A2A GEIl Inc.

Preliminary Geotechnical Investigation

Proposed GE | and GE Il Subdivision Development
Dingman Drive & Highbury Avenue S, London, Ontario
AMEC Reference Number: TT123014

24 May 2012
Geotechnical Ge':)atztcohrsi(::al
Borehole Foundation Depth Below Geodetic Elevation Reaction Resistance
Number Soil Strata Existing Grade (m) at SLS at ULS @
(kPa) (kPa)
Compact Sand 0.8mto5.0m (x) |266.9m to 262.5m () 200 300
BH6
Compact to Dense Below 5.0 m (+
Silt elow 5.0 m (1) Below 262.5 m (t) 300 450
Compact Sand 23mto3.5m (+) [260.5m to 259.4 m (+) 150 225
BH7 Compact Silt 35mto5.0m (x) |259.4mto257.9 m (+) 200 300
Compact Silty Sand | Below 5.0 m (<) Below 257.9 m (%) 200 300
Loose Silt 0.8mto1.5m(+) |263.5m to262.9m (&) 100 150
Denseégr?dompa"t 1.5m1t03.0m () |262.9m to 261.3 m (+) 150 225
BH8  ery st ity Cia
YRR Y| 30mto45m(2) |261.3mt0250.9m () 150 225
Compact Sand Below 4.5 m () Below 259.9 m (&) 200 300
Compact Silt 0.8mto1.4m(+) |262.0m to261.4m (&) 200 300
BH 9 Compact Sand 14mto21m(+) |261.4mto260.7 m (+) 200 300
Compact Sandy Silt| 2.1 mto3.0m (+) |260.7 mto 259.8 m () 200 300
Dense Sand Below 3.0 m (%) Below 259.8 m (%) 250 325
Compact Silt 08mto1.4m(t) [262.5m to261.9 m (+) 100 150
BH 10 Ve Y
ry Stiff Silty
Clay/Clayey Silt Til below 1.4 m (1) below 261.9 m (+) 150 225
very St ity ClaY | 08mt02.1m (2) |263.5m to2622m (4) 150 225
Very Dense to
BH 11 Dense Silt 21mto3.7m () [262.2mto260.6 m (%) 250 325
Dense Silty Sand 3.7mto4.4m(z) 260.6 m t0 259.9 m 250 325
Dense Sandy Silt Below 4.4 m (&) Below 259.9 m () 250 325
BH12 | Very snf;"slnty ClBY 1 Below0.8m () | Below262.2m (+) 200 300

Note: ™7 A resistance factor of ® = 0.5 has been applied to the values provided

Higher soil bearing pressures may be achievable at deeper depths, if required.

sl Page 10



Greenvalley Estates Canada Inc./

TSI International-Grandtag A2A GEIl Inc.

Preliminary Geotechnical Investigation ame
Proposed GE | and GE Il Subdivision Development

Dingman Drive & Highbury Avenue S, London, Ontario

AMEC Reference Number: TT123014
24 May 2012

For spread / strip footings, the minimum footing sizes, footing thickness, excavations and other
footing requirements should be designed in accordance to the latest edition of the Ontario
Building Code.

The footings should be kept as high as possible to avoid the groundwater table. The footing
subgrade should be inspected and evaluated by the geotechnical engineer prior to concreting to
confirm that the footings are founded on competent subgrade capable of supporting the
recommended design pressure.

The design frost penetration for the general area is 1.2 m. Therefore, a permanent soil cover of
1.2m or its thermal equivalent is required for frost protection of foundations. All exterior
footings and footings beneath unheated areas should have at least 1.2 m of earth cover or
equivalent synthetic insulation for frost protection.

Where necessary, the stepping of the spread / strip footings at different elevations should be
carried out at an angle no steeper than 2 horizontal (clear horizontal distance between footings)
to 1 vertical (difference in elevation) and no individual footing step should be greater than 0.6 m
and may have to be as low as 0.3 m if weaker soils are encountered.

For spread / strip footings designed and constructed as recommended in this report and in
accordance with good construction practice, total and differential settlements should be less
than 25 mm and 20 mm, respectively. Detailed foundation analysis should be carried out if
more accurate values are required.

5.3 Engineered Fill

In low-lying areas, Engineered Fill may be used to found the footings and the slab-on-grade. The
following Engineered Fill, if required, placement procedure is recommended to prepare a subgrade
capable of supporting the house foundation.

(i) The aerial extent of Engineered Fill should be controlled by proper surveying techniques
to ensure that the top of the Engineered Fill extends a minimum of 2.5 m beyond the
perimeter of the houses to be supported. Where the depth of Engineered Fill exceeds
1.5 m, this horizontal distance of 2.5 m beyond the perimeter of the house should be
increased by at least 1.0 m for each 1.0 m depth of fill.

(i) The area to receive the Engineered Fill should be stripped of any topsoil, organic matter
and other compressible, weak and deleterious materials. After stripping, the entire area
should be inspected and approved by the geotechnical engineer. Spongy, wet or
soft/loose spots should be sub-excavated to stable subgrade and replaced with

compactable approved soil, compatible with subgrade conditions, as directed by the
geotechnical engineer.
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(iii) The fill material should be placed in thin layers not exceeding approximately 200 mm
when loose. Oversize particles (cobbles and boulders) larger than 120 mm should be
discarded, and each fill layer should be uniformly compacted with heavy compactors,
suitable for the type of fill used, to at least 100 % of its Standard Proctor Maximum Dry
Density (SPMDD) for supporting footing and 98% SPMDD for pavement.

The on-site soils (silt/sandy silt, silty clay/clayey silt, sand and silt/silty fine sand/sandy
silt and find sand) are generally acceptable for use as Engineered Fill, provided they are
not contaminated with any organic inclusions. The excavated soils may require
reconditioning (e.g., drying) prior to reuse.

(iv) Full-time geotechnical inspection and quality control (by means of frequent field density
and laboratory testing) are necessary for the construction of a certifiable Engineered Fill

and compaction procedure and efficiency should be controlled by the geotechnical
engineer.

(v) The Engineered Fill should not be frozen and should be placed at moisture content
within 2 % of the optimum value for compaction. The Engineered Fill should not be
performed during winter months when freezing ambient temperatures occur persistently
or intermittently.

Geotechnical reaction / resistance of 150 kPa (SLS) and 225 kPa (factored ULS) for spread /
strip footings supported by at least 1.0 m of Engineered Fill on competent native soils
constructed in accordance with the above recommendations may be used for design. It is
recommended that the footing subgrade be evaluated by the geotechnical engineer prior to
placing the formwork. All footings should have at least 1.2 m of earth cover or equivalent
artificial insulation for frost protection.

It is recommended to increase the rigidity of foundations of structures erected over engineered
fill, and this is generally achieved by making the footings at least 0.5 m wide, and adding
nominal reinforcement (e.g. two 15M bars), to the footings. This measure helps bridge over
eventual weak spots in the fill.

For footings designed and constructed in accordance with the above criteria, total and
differential settlements should be less than 25 mm and 20 mm respectively. The total and
differential settlements quoted also apply to footings founded partly on native soil and partly on
Engineered Fill. Detailed foundation analysis should be carried out if more accurate values are
required.
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5.4 Excavation and Dewatering

All excavations should be carried out in accordance with the Ontario Health and Safety
Regulations. The soils to be excavated can be classified as follows:

Silt /sandy silt / sand and silt / silty sand / sand Type 3
Silty clay / clayey silt till Type 2

Accordingly, for Type 2 and Type 3 soils, a bank slope of 1H:1V is required for excavations in
accordance with Occupational Health and Safety Act and Regulations for Construction Projects.
For Type 2 soils, a 1.2 m high vertical cut at the bottom of excavation may generally be used.
However, this may not be stable if it is below groundwater table, especially in the sand deposit.
For excavations within the loose / soft surficial deposits and/or with high groundwater table,
flatter slopes (e.g. 3H:1V) may be required.

Stockpiles of excavated materials should be kept at least 3.0 m from the edge of the excavation
to avoid slope instability, subject to confirmation by the geotechnical engineer. Care should also
be taken to avoid overloading of any underground services / structures by stockpiles.

Normal excavation equipment will be suitable for excavating trenches, but allowance should be
made for removing boulders and cobbles that may be encountered within the till strata. The
terms describing the compactness (very loose, loose, compact, dense, and very dense) of non-
cohesive soils and the consistency (soft, firm, stiff, very stiff, hard) of cohesive soils give an
indication of the effort needed for excavation. In very dense/hard soils, additional effort may be
required (i.e., excavators with rippers, hydraulic impact hammers, etc.).

Based on the groundwater levels measured during this investigation, the bottom of excavations
for basements, footings and utility trenches would likely be below groundwater table if the
proposed final grade is similar to or below the existing ground surface elevation. The
groundwater levels measured in the boreholes are provided in the Record of Boreholes and
Table 4.3. Water seepage in the silty clay / clayey silt till should be manageable through gravity
drainage and / or a filtered sump and pump system. However, a significant seepage is
anticipated through the sand and silt and all sandy/silty soils with groundwater. Therefore, the
use of a series of temporary filtered sumps and pumps, and possibly well points may be
required during construction. Test pits should be excavated to evaluate the appropriate method
of dewatering prior to construction.
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5.5 Basement Slab-on-Grade

Concrete floor slab-on-grade may be built on properly prepared natural subgrade or Engineered
Fill. For Engineered Fill subgrade, Section 5.3 should be followed.

The basement floor slab-on-grade should be kept as high as possible to avoid the groundwater
table. Should the basement level be below the groundwater table, a system of sumps and
pumps will be required for permanently dewatering the groundwater underneath the basement
during the service life of the residential dwellings. As a minimum, a permanent underfloor
subdrain and perimeter drain system consisting of perimeter weeping tiles, damp/water-proofing
and an underfloor granular drainage layer should be also installed. If the basement is
constructed in sandy soils under groundwater table, the basement floor and walls should be
totally water-proofed, together with installing a permanent sump and pump system with a
system of underfloor drain pipes.

Underneath the slabs, a 150 mm thick base course consisting of 20 mm size clear stone or
OPSS Granular A should be placed to improve the support for the floor slab. This base course
should be compacted with vibratory equipment to a uniform high density for the 20 mm size
clear stone or 100 % Standard Proctor Maximum Dry Density for OPSS Granular A. If the
subgrade is wet, the clear stone or OPSS Granular A base should be separated from the

subgrade by an approved filter fabric (e.g. non-woven geotextile, with FOS of 75 - 150 pm,
Class Il).

5.6 Backfill, Perimeter and Basement Floor Drainage

The house basement walls should be backfilled with granular materials placed in 200 mm thick
loose lifts that can be compacted with light equipment to avoid damaging the basement wallls.
Heavy compaction equipment should not be operated along basement walls, especially when
the walls are unsupported at their top. The backfill should not be over-compacted to avoid
damage to basement walls. Due to its high permeability, the granular soil will permit quick
drainage of water to perimeter drains, but in order to reduce the quantity of water percolating
into the backfill, the uppermost 0.5 m of the backfill should consist of clayey soils.

Due to their rigidity and unyielding character, basement walls should be designed for the at-rest
earth pressure condition calculated in accordance with the Canadian Foundation Engineering
Manual, 4th Edition. The following parameters may be adopted:

coefficient of lateral earth pressure = 0.45
bulk unit weight of retained soils = 21 kN/m®

It is recommended, for basements, a permanent underfloor subdrains and perimeter drainage

system consisting of weeping tiles, damp/water-proofing and an underfloor granular drainage
layer be installed. In the event that the basement level is below the groundwater table, a
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system of permanent sumps and pumps is required, together with water-proofing of basement
floor and walls as indicated in Section 5.5. Weeping tiles should be installed along the
perimeters of the house and under floor slab to prevent accumulation of water in the backfill and
possible dampness of floor slabs. The weeping tile system should be installed to provide a
positive discharge to a non-frost susceptible sump or outlet. The weeping tiles should be

surrounded by a designed graded granular filter or wrapped with an approved geotextile to
prevent migration of fines into the system.

The upper 0.5 m of backfill should consist of a relatively impermeable clayey soil, which will
minimize the ingress of surface water. The site should be graded for drainage away from
foundations. A minimum cross fall of 3% immediately adjacent to foundation walls is
recommended to allow for some settlement and promote good surface drainage.

57 Sewer Installation

The following discussion and recommendations are provided for the installation of sewers. It is
assumed that the invert level of the underground utilities will not be deeper than 5 m below the
existing ground surface.

5.7.1 Trench excavation

Trench excavation should be carried out as per Occupational Health and Safety Act and
Regulations for Construction Projects. The native soils are classified in Section 5.4 in
accordance with the Occupational Health and Safety Act and Regulations for Construction
Projects. Within these soils, above the groundwater table, the sides of excavations are
expected to be temporarily stable at 1H:1V for Type 2 and Type 3 soils, provided the sewer
pipes are installed and backfilled within a reasonable short period of time (i.e. within the day).
Depending on the design final grade, the bottom of the excavations may be below groundwater
table. Considering that the groundwater level is high (as presented in Table 4.3) at the site,
flatter slopes (3H:1V) or trench boxes may be required in the weak surficial layer and / or in the
soils located under the groundwater table.

Groundwater seepage within the silty clay/ clayey silt till deposits should be manageable by
gravity drainage or filtered sumps and sumps. Excessive groundwater seepage will likely occur
in the sandy and silty deposits (if located below groundwater table), from perched water and / or
surface water flow, which should be manageable by increased number of filtered sumps and
pumps, and / or well points. To prevent disturbance of the soil at the bedding level, the
groundwater table must be lowered to at least 0.8 m below the invert of the trench. In no case
should the pipes be placed on dilated or disturbed subsoil. It is recommended that test pits be
excavated, prior to construction, to evaluate the groundwater conditions at the site and
determine the need and the type of dewatering system to be used.
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Normal excavation equipment will be suitable for excavating trenches, but allowance should be
made for removing boulders and cobbles or other obstacles which may be encountered with the
till strata. The terms describing the compactness (very loose, loose, compact, dense, and very
dense) of non-cohesive soils and the consistency (soft, firm, stiff, very stiff) of cohesive soils
give an indication of the effort needed for excavation. If the excavation is extended into hard /
very dense soils, additional effort will be required (i.e., excavators with rippers, hydraulic impact
hammers, etc.). The excavation and dewatering requirements are also discussed in Section 5.4.

5.7.2 Bedding

Based on the investigation results, the subgrade likely comprises stiff to hard silty clay / clayey
silt till and / or compact to very dense native silty/sandy soils, which will provide adequate
support for the sewer pipes and allow the use of normal Class ‘B’ Type bedding (i.e., compacted
granular bedding material - OPSD-802). The recommended minimum thickness of granular
bedding below the pipes is 150 mm. The thickness of the bedding may, however, have to be

increased depending on the pipe diameter or if wet or weak subgrade conditions are
encountered.

5.7.3 Backfill

Based on visual and tactile examination of the soil samples, the on-site excavated native soils
may generally be re-used as backfill in service trenches provided that their moisture contents at
the time of construction are at or near optimum. The backfill should be placed in maximum 200
mm thick layers at or near (+ 2 %) their optimum moisture content, and each layer should be
compacted to at least 95 % Standard Proctor Maximum Dry Density. This value should be
increased to at least 98 % within 0.6 m of the road subgrade surface.

The excavated soils may require reconditioning (e.g., drying) prior to reuse. Unsuitable

materials such as organic soils, boulders, cobbles, frozen soils, etc., should not be used for
backfilling. The compaction requirements are also discussed in Section 5.3 (Engineered Fill).
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5.8 Pavement Thickness
5.8.1 Pavement Structure
The predominant subgrade at the site generally consisted of silty clay / clayey silt till or silt or
silty sand/sandy silt which are frost susceptible. Using good engineering and construction
practice, the following minimum pavement structure could be used (Table 5.2). The pavement

thickness and materials may be revised according to local standards.

Table 5.2 - Pavement Thickness

Pavement Internal Residential
Structure Compaction Residential Collector
(mm) (mm)
0,
HL-3 Asphaltic Concrete QZMA;\)?iAriLsmha” 40 50
HL-8 Asphaltic Concrete ) . 75 100
Relative Density
20 mm Crusher Run Limestone 100 % 150 150
50 mm Crusher Run Limestone 100 % 300 450

Note: HL-3 and HL-8 asphaltic concrete to conform to Ministry of Transportation’s Number SP110F12.

For longevity of the pavement, the roadbed should be well drained at all times. It is
recommended that full-length perforated sub-drain pipes of 150 mm diameter be installed along
both sides of the road, below the roadbed level, and connected to proper outlets, to provide
effective drainage. The sub-drain pipes should be surrounded by 20 mm size clear stone
drainage zone of minimum 150 mm thickness, which should have suitable non-woven geotextile
wraparound to minimize infiltration of fines in pipes which would reduce their effectiveness. The
granular materials should be compacted as per American Society for Testing and Material
D698. The placing, spreading and rolling of the asphalt should be in accordance with Ontario
Provincial Standard Specifications Form 310, or equivalent.

Construction traffic over exposed subgrade materials should be minimized, and temporary
construction hauling routes should be established. If these routes coincide with future paved
areas, adequately reinforced haul roads (increased thickness of granular base, geo-fabrics, etc.)
should be constructed to reduce disturbance to the subgrade soils. These provisions are
particularly important if the construction is scheduled during wet and cold seasons.
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5.8.2 Construction Comments

In order to provide a durable pavement structure, the following pavement construction method is
recommended.

The subgrade should be adequately prepared to receive the sub-base course. Disturbed and
wet subgrade materials should be removed and the top of the subgrade should then be
inspected and approved, by proof-rolling, by qualified geotechnical personnel. Cavities created
by the removal of unsuitable materials should be backfilled with approved, inorganic fill
materials similar to the existing subgrade material. All new fill should be placed in maximum
200 mm loose lifts within + 2 % of its optimum moisture content, and each lift compacted with
suitable equipment to minimum 95 % Standard Proctor Maximum Dry Density, before placing
the next lift.

The uppermost zones of the roadfill, within 600 mm of the roadbed, should be compacted to
minimum 98 % Standard Proctor Maximum Dry Density. If construction of the roadfill is carried
out in wet weather, the thickness of the sub-base course should be increased. The existing
inorganic native material on site can be re-used to raise the grade beneath the proposed
pavement, provided it is not contaminated with the overlying topsoil.

Special attention should be paid to proper grading of the subgrade surface. Depressions and
undulations should be eliminated and, to permit quick drainage, the subgrade surface should be
sloped towards ditches, sub-drains and/or catch-basins.

It is recommended that a programme of geotechnical/material inspection and testing be carried
out during the construction phase of the project to confirm that the conditions exposed in the
excavations are consistent with those encountered in the boreholes and the design
assumptions, and to confirm that the various project specifications and materials requirements

are being met.

5.9 Soil Corrosivity Analysis

To assess the soil aggressiveness to concrete and embedded metal features, two (2) soil
samples were submitted to Maxxam Analytics Laboratory in Mississauga and tested for pH,

soluble chloride, sulphate, electrical conductivity, and resistivity determinations.

Summarized results are provided in Table 5.3 with full results and Certificate of Analyses
presented in Appendix B.
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Table 5.3 - Results of Soil Corrosivity Analysis
Electrical e Soluble
Sample ID D(erﬁ;h pH Conductivity F((g;:zt::;/ Sulphate
(#mho/cm) (ng/g)
BH1 /S8S2 1.5-2.0 7.6 137 7300 <20
BH8 /SS2 1.5-2.0 7.8 93 11000 <20

The measured resistivity values of soil were 7300 ohm-cm in Borehole BH 1 and 11000 ohm-cm
in Borehole BH 8. Therefore, the degree of corrosivity should be considered as “mild” for
exposed metallic structures. This is based on a comparison of the test results to literature

references (J.D. Palmer, Soil Resistivity Measurement and Analysis, Materials Performance,
Volume 13, 1974).

The measured water soluble sulphate in soil was less than 20 ug/g. In accordance with Table 3
of CSA A23.1-09, any soil with the sulphate content of less than 0.1 % (i.e., 1000 ppm or pg/g)
is not considered aggressive to concrete.

Therefore, in accordance with Table 6 of CSA A23.1-09, Type GU Portland cement may be
used for concrete. The corrosivity should be assessed by a corrosivity expert.

It should be noted that soil and groundwater conditions across the site may vary and further
chemical testing should be carried out if deemed necessary. In addition, chemical testing of the
excavated and/or relocated soils should be carried out at a minimum frequency to confirm the
quality of the soils.

5.10 Earthquake Considerations

In conformance with the criteria in Table 4.1.8.4A, Part 4, Division B of the 2006 Building Code
(Ontario), the project site may be classified as Site Class “D - Stiff Soil’ if the proposed
foundations are founded in competent native deposits.

The four values of the spectral response acceleration, Sa (T), for different periods and the Peak
Ground Acceleration (PGA) can be obtained from Table C-2 in Appendix C, Division B of the
National Building Code (2005). The design values of Fa and Fv for the project site should be

determined in accordance with Table 4.1.8.4 B and C in Division of the 2006 Building Code
(Ontario).
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5.11 Storm Water Management and Quality Pond

According to the draft plan (Drawing No. SP1 dated September 2010), issued by Mainline
Planning Services Inc. and provided to AMEC by Greenvalley/TSI, a water management and
quality pond (SWMP) is planned at the west end of the Site, as shown in Figure No. 2.

Based on Boreholes BH 14 and BH 13 which were advanced within the approximate footprint
of the proposed SWMP, the subsurface soil conditions consisted of native silty clay till deposit
extended to 3.0 m to 3.5 m depth underlain by silty sand/sandy silt deposits. The installed
monitoring wells in both boreholes were dry on 25 April 2012.

The detailed design of the proposed SWMP is yet to be finalized. The following general
comments are provided to assist in the design of the pond.

Based on subsurface soil conditions encountered, it should be feasible to construct the storm
water management facility at the location intended. It is anticipated that the entire footprint of

the pond area will require cut to achieve the desired pond base grade. The exact depth of cut is
not known.

The borehole information indicates that the pond base and side slopes are expected to
predominantly consist of silty clay till, if the pond bottom is required to be low permeability. The
pond slopes and base must be inspected by a geotechnical engineer to assess the exposed
soil conditions. Impermeable liner may not be required on the bottom and side slopes in order
to retain water based on Boreholes BH 14 and BH 13 information, if both pond walls and
bottom are in clayey soils. However, silty sand and sandy silt deposits were encountered in
Boreholes BH 13 and 14 below 3.0 m to 3.5 m depths. The silty sand/sandy silt deposits were
also encountered in other boreholes drilled across the site. Therefore, should the pond’s
base be deeper than 3.0 m depth or if during excavation, silty sand and / or sandy silt are
found exposed, an impermeable liner (or similar) would be required. The liner may consist of
a compacted clay liner and / or a geosynthetic liner. The side slopes and the bottom surface
of the pond should be protected against erosion by using rip-rap, crushed stone, vegetative
cover, etc. A side slope in the order of 5H:1V or flatter may be required for the portion of the
pond that will be under water.

Conventional excavation is anticipated for pond construction. After completing the excavation
of the pond, the exposed subgrade should be inspected by the geotechnical engineer. Any
detrimental materials including organic matters, if encountered, should be sub-excavated and
replaced with Engineered Fill constructed as per Section 5.3. The subgrade preparation
should be carried out under full-time inspection of a qualified geotechnical engineer. The
excavation and the dewatering requirements are as discussed in Section 5.4.
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The geotechnical aspects (including the assessment of slope stability) of the proposed SWMP
can better be assessed once the details of the pond have been finalized. Additional
geotechnical investigation may be required.

6.0 CLOSURE

The sub-soil information and recommendations contained in this report should be used solely
for the purpose of geotechnical assessment of this site.

It is recommended that AMEC be retained to review the sub-soil information and
recommendations for this specific applicability, once the details of the development are
available and prior to the final design stage of the project. Additional borehole investigation and
analyses may be required to fulfill the final design requirements.

The attached Report Limitations is an integral part of this report.

This report was prepared by Wissam Farah, M.Eng., P.Eng., PMP and reviewed by Prapote
Boonsinsuk, Ph.D., P.Eng.

Sincerely,

Prapote Boonsinsuk, Ph.D., P.Eng.
Senior Reviewe
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AMEC Environment & Infrastructure,
a Division of AMEC Americas Limited

REPORT LIMITATIONS

The conclusions and recommendations given in this report are based on information determined
at the testhole locations. The information contained herein in no way reflects on the
environmental aspects of the project, unless otherwise stated. Subsurface and groundwater
conditions between and beyond the testholes may differ from those encountered at the testhole
locations, and conditions may become apparent during construction, which could not be
detected or anticipated at the time of the site investigation. It is recommended practice that the
Geotechnical Engineer be retained during the construction to confirm that the subsurface
conditions across the site do not deviate materially from those encountered in the testholes.

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. Since all details of the design may not be known, we recommend that AMEC be
retained during the final design stage to verify that the design is consistent with AMEC
recommendations, and that assumptions made in our analysis are valid.

The comments made in this report relating to potential construction problems and possible
methods of construction are intended only for the guidance of the designer. The number of
testholes may not be sufficient to determine all the factors that may affect construction methods
and costs. For example, the thickness of surficial topsoil or fill layers may vary markedly and
unpredictably. The contractors bidding on this project or undertaking the construction should,
therefore, make their own interpretation of the factual information presented and draw their own
conclusions as to how the subsurface conditions may affect their work. This work has been

undertaken in accordance with normally accepted geotechnical engineering practices. No other
warranty is expressed or implied.

The benchmark and elevations mentioned in this report were obtained strictly for use by this

office in the geotechnical design of the project. They should not be used by any other party for
any other purpose. :

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. AMEC 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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APPENDIX A



EXPLANATION OF BOREMOLE LOG

This form descrlbes some of the Information pravided on the borehole logs, which Is based primarifly on
{l examination of the recovered samples, and the results of the field and laboratory tests, Addltional
description of the soil/rock encauntered is given in the accompanying geotechnical report.

GENERAL INFORMATION

Project detalls, borehole number, location coordinates and type of drilling equipment used are glven at
the top of the borehale log.

S0IL LITHOLOGY
Elevation and Dapth

This column gives the elevation and depth of inferred geologic layers. The elevatian is reterred to the
datum shown in the Description column.

Lithology Plot

This column presents a graphic depiction of the soil and rock strafigraphy encountered within the
borehole.

Description

This column gives a description of the soil stralums, based on visual and tactile examination of the

samples augmented with field and laboratory test results. Each stratum is described according fo the
Modified Unified Soil Glassification System.

The compaciness condition of coheslonless solls (SPT) and the gonsistency of coheslve solls
| (undrained shear strength) are defined as follows (Ref. Canadian Foundation Engineering Manual):

: "Compactness of = - | Gensistency of "Undrained Shear Strenath
| :CoheslonlBss  SPTNValua | | CohésiveSolls . - "kPa - . pef
. 7 cBoils T T Very saft 01012 0 10 250
Very loose Oto4 Soft 12t0 25 250 to 500
Loose 41010 Firm 2510 50 50010 1000
Compact 10{0 30 Giff 50 to 100 1000 to 2000
Dense 3010 B0 Very stiff 100C to 200 2000 to 4000
Very Dense” 550 Hard Over 200 Over 4000
Sojl Sampling
Sample types are abbreviated as follows:
S8 Spilit Spoon W Thin Wall Opan (Pushed) RC Roack Cora
AS Auger Sample ™ Thin Wall Piston (Pushed) Ws Washed Sample

Additional information provided in this section includes sample numbering, saniple racovery and
numerical testing results.

Field and Laboratory Testing

Results of field testing {e.g., SPT, pocket penctrameter, and vane testing) and laboratory testing (e.g.,
natural molsture content, and limits) executed on the recovered samples are plotted in this section,

Instrumentation Installation

Instrumentation installations (monitoring wells, plezometers, inclinometers, atc.) are plotted In this
section. Water levels, If measured during fieldwork, are also plotted. These water levels may or may
not be representative of the stalic groundwater level depending on the nature of soll stratum where the
plezometor tips are located, the time elapsed from installation to reading and other applicable factors.

Comments
This column is used to describe non-standard situations ar notes of interest.
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g% &" VOREFHES) 66 CLAYEY GRAVELS, GRAVEL BAND-CLAY MXTUAES ATTERBERG LRAITS SELOW "A”LINE OR 2. MCRE THALY
=
Eg W wE e ! C= Do26;0p= (Dt = 1103
gs £Y CLEAN SANDS s ELL GRADED SANDS, GRAVELLY GANDS, LITTLE O MO FMES e e
a Fx3 {FRACE OR NO
S =v
2 iz H FINES) & FOOALY GRADED GRAVELS, GRAVEL. BAND MIXTURES, LITTLE OR NO FMES NOT NEETHG ABOVE REGUIREHENTS
H A
& £ Z s BILTY SANUS, SANO-SILT MIXTURES ATTERGERG LIMSTS BELOW *A* LINE OR PLIMORE THAN {
& guE DIRTY SANDS
9 a2 {vAITR SOME OR
& =} MOREFNES)
§ £3 s CLAYEY SANDS, SAND-CLAY MXTURES ATTERSERG LIMITS BELOW *A" LINE OR PIMOAE THAN 7
= s INDRGARIC SLTS AND VERY FE SANOS, AOCK FLOUR, SILTY SANOS CF SUGHT
o X WicS0% 8
& £6 - PLASTICITY .
3 gus
= 25
g Ho0 T
a g Wi <50% u PORGANIC BILTS, MICACEQUE OR DIATOMACEDUS, FINE SANDY OR SILTY S0LS
z n= CLASSIFICATION 1S BASED UPQN PLASTRCITY CHART
a - [SEEHELOW)
a ") NORGANIC CLAYS OF LOW PLASTIGITY, GRAVELLY, SANDY OR SILTY CLAYS, tEAN
Y 33 W, e30% o cLave
=E b
i8 vEE -
E CF| £ e < W, < 50% I . INORGANKCGLAYS OF NEOIUM PLARTIGITY, SILTY CLAYS
[T =34
] a8
=3
% 3 g W, <50% on INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS
ol
8 X
2 gL W <50% a ORGANIG SLTS AND GRAANIG AILYY BLAYS OFLAW PLASTEATY
Z 29 w Wt 1 THE MATURE OF THE FINES CONTENTHAS NOT
§ ag Z QEEH DETEAKINED, T IS DESIGNATED BY THE LETTER "F, EG
9 z
@ £s W, e5u% a ORGANIS GLAYS OF RIGH PLASTIGTTY EFIBAMTURE OF BAND WITH BILT 0R GAAY
i 3
HIGH ORGANIC SOILS I3 PEAT ANG OTHER HIGHLY ORGANIC SOILS BTRONG COLOUR OR ODCUR, AND OFTEN FIBROVS TEXTURE]
SOL COMPOHENTS Plaaitclty Chart far Soil Passing 425 Micron Sleve
LU}
-2 1 N
; i !
DESINNG RANGES OF PEACENTAQE DY WEIGHT OF i H i
FRACTICR 1.8 STANDARQ SIEVE 525 i MINOR COUPENENTS : 1 i . . i
: W, =50
- o : ' ) :
PASSING RETANED PEACEMT | DESCAPTOR : :
o COARSE 3550 AND : i :
E IBmm 19 mm : LoWeam .
& 2035 YEY —~ s : it : .
¥ R
FINE 19 mwn 475 mm 1220 SOME . -
1-b TRAGE b . -
coAnsE $25mm 200 mm LE B ! : ;
g g G : H
g NEDUM 2namm 425 pm = L Gl ' M
2, . -
@
INE 425pm Z6pm
oL OH
EINES 51T OA GLAY BASED ON ] - . . '
PLASSICTTY) 7y in . 74 -
OVERSZEN MATSRIAL 8 o/
.
NOT ROUNDEU: ¢ . -
ROUNOED OR SUGRCUNDED: CORBLES 78 sum T0 200 mm AICCKEAAGMENTS » 78 mm 2 a . b - ) L wa s L
BOULDESS > 3C0 mm ROCKS > 0.76 CUBIC METAE M Liquld Limit, W, (%)
VOLUME
. 1. Soil ifi d described ngineering properti
AMEGC Earth & Environmental Note oils are classilied and d accordirg lo their angineering properties
104 Crockford Boulevard and bahaviour.

G auleva _ Mate 2: The modilying adjectives used ta define the aclual or eslimated percentage
Scarbaraugh, ON M1R 3C3 ame . range by weight of miner companents are consistent with the Canadian Foundalian
Ph: (416) 751-6568 ; Engineering Manual { 3 Ediion, Canadian Geatechnical Soclely, 1992.)

Fax: (416) 751-7582 Rev 5 Nov, ‘06
WwWw.ar1ec.com




Project Client:

Greenvalley Estates Canada Inc. / TSI International-Grandtag

A2A GE Il Inc.

Driling Location:  See Figure 1

RECORD OF BOREHOLE No. BH1 Co-Ord. E 485807, N 4752248

Project Number: TT123014

Drilling Method:

100 mm_Solid Stem Auger

amec”)|

Loggedby:  SD
Compiled by: S8

Fax 519-668-1754

www.amec.com

read in conjunction with the report for which it was commisioned.

Project Name: Proposed GE | and GE Il Subdivision Development Driling Machine: ~ Track Mounted Drill Reviewed by: PB
Project Location: Dingman Drive & Highbury Avenue South, London ON. Date Started: Apr24,12 Date Completed: Apr 24, 12 Revision No.: 0, §/24/12
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
z
PenetrationTesting Atterberg Limits (o]
- E |o spr ® ocPT W w W .
3 = oSSR — B COMMENTS
- K<l o~ ® N . [e]
2 DESCRIPTION &g | & 2 | 8 | & |MTOVane* NiconVane* | Plastic Liuid &
- [ = > > = E |2 mtact <& Intact * p.p (TSF) s9
8 @ o g > T < |A Remoud @ Remoud & Unit Weight (KN/CM) z3
] g g- ] = = a O Moisture Content (%) Ee
& T G D o w ju | * Undrained Shear Strength (kPa) [20%)
—_|Geodetic Ground Surface Elevation: 268.8 m [} 7] 14 72} a w 20 40 80 80 20 40 60 80 ZZ
Silty TOPSOIL brown | u .
e ____ 2685 N 1
SILT, trace clay 0.3 | i
stiff brown B 1
N 268 | :
g7 s 50 | 10 [—1 1o o8 il
a\‘ SILTY CLAY TILL 1.1 B ] :
stiff to very brown - -1
P stiff - .
PN - B :
N ss 100 | 18 [ 267 ] © o
N e -2
SILTY SAND 24 B - . :
compact brown N ] : -
ss 80 | 10 [ 1o o'?
[ 26 |
: [ 5 1 i
s 100 | 24 [ 1 o 020
B 265 ]|
I T : : .
ss 100 | 33 [ 1 o oA
N E ]
dense brown B ] : .
s8 100 | 32 [ 284 | o: %
B 263 ]
some silt N ]
ss 100 | 35 [ ] o 0%
262.2 B . :
END OF BOREHOLE 6.6 B ]
|- 262 _|
B 261 ]
__ 8 I I
N 260 ]
[ 5 ]
B 259 ]
AMEC Environment & Infrastructure, <z d th - iling: 4.3 : i P
a Division of AMEC Americas Limited 2% Groundwater depth on completion of drilling: 4.3 . 8 Cave in depth recorded on completion of drilling: 4.3 .
7-1940 Oxford St. East
London Ontario, N5V 4L8
Tel 519-681-2400 Borehole details as presented, do not constitute a tf of all ial conditions present. Also, borehole information should be

Scale 1: 45
Page: 1 of 1




RECORD OF BOREHOLE No. BH2 Co-Ord. E 485454, N 4752228

ame

Project Number: 17123014 Drilling Location:  See Figure 1 Logged by:  SD
Project Client: Greenvalley Estates Canada Inc. / TSI International-Grandtag Drilling Method: 200 mm_Hollow Stem Auger Compiled by: 88
A2A GE Il Inc. -
Project Name: Proposed GE | and GE Il Subdivision Development Drilling Machine;  Track Mounted Drill Reviewed by: PB
Project Location: Dingman Drive & Highbury Avenue South, London ON. Date Started: Apr 25, 12 Date Completed: Apr 25, 12 Revision No.: 0, §/24/12
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
z
PenetrationTesting Atterberg Limits o
P E lo spr ® DCPT W W e 22
— — = =
o DESCRIPTION § g g % T 2 |Mrovane Nicon Vane* Plastic Liquid z 8 COMMENTS
> = = > > = E |4 intact O Intact % p.p (TSF) =9
2 K ] g > T & |A Remoud & Remould @ Unit Weight (KN/CM) g =z
g ElElg|c |58 e | B2
" ; i
'-% Geodetic Ground Su:face Elevation: 264.2 m 3 3 § % H d 20 40 60 80 " é?)me 40Ear s,oeng1 éo 2 zZ=Zz
-1 Silty TOPSOIL brown N 264 ] - :
——— 2639 N ]
SILT, trace sand b 0.3 | i
_____________ P i ]
a\-‘ SILTY CLAY TILL, some sand and gravel 0.6 L n 0-2.4mRISER1-BENTONITE
N\ - E 2.4 -3.0 m RISER1-SAND
N very stff brown | ss 1 00| 22 1 ] o B L 3.0-6.1 m SCREEN
N\ L woe3 ]
N - -
N i ]
Y ss | 2 |100| 28 [ 1 o o7
R [, ]
N\ [ 262 ]
\’{ hard grey B 7] N
N ss | 3 [100 | 36 | ] o ol8
N - ]
N [ 5 ] .
R very stif grey i 261 ] 1
N ss | 4 [100] 24 [ 1 o o6
NK X ]
N - 1
\-} ss | 5 | 100 | 17 4 1 o %0
\ [ 260 ] ) .
KA [ ]
\'x [ ]
\'} [ 1 . : 18
\.} SS [ 100 | 18 | 41 © <}
N 5 1 v
B 259 ]
) .‘ h - -5
R [ ]
N [ 1
NP B 1
B, -6 ]
NN B 258 _| .
\ ss | 7 |00 18 | 1 o o'®
O\ 2576 - ] :
END OF BOREHOLE 66 - ]
Groundwater level on: N 1
9 May, 2012 was 1.22 m depth 7 .
23 May, 2012 was 1.40 m depth o B
L 257 _]
- ]
L 256 ]
[ o ]
B 255 ]

AMEC Environment & Infrastructure,
a Division of AMEC Americas Limited
7-1940 Oxford St. East

London Ontario, NSV 4L.8

¥ Groundwater depth on completion of drilling: Dry.
¥ Groundwater depth observed on 5/9/2012 atadepthof 1.2.

Tel 519-681-2400 details as do not itute a ing of all i i i i
P s gl 1 present. Also, borehole information should be
Fax 519-668-1754 read in conjunction with the report for which it was commisioned. °

www.amec.com

Scale 1; 45
Page: 1 of 1




RECORD OF BOREHOLE No. BH3 Co-Ord. E 485221, N 4752235 ame

Project Number:  TT123014 Drilling Location:  See Figure 1 Loggedby. 8D
Project Client: Greenvalley Estates Canada Inc. / TS| International-Grandtag  Drilling Method: 100 mm_Solid Stem Auger Compiled by: S8
A2A GE Il Inc.
Project Name: Proposed GE | and GE Il Subdivision Development Driling Machine:  Track Mounted Drill Reviewed by: PB
Project Location: Dingman Drive & Highbury Avenue South, London ON. Date Started: Apr 25,12 Date Completed: Apr 25, 12 Revision No.: 0, 5/24/12
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
P4
PenetrationTesting Atterberg Limits (e}
5 E |o spr ® DePr W w 3 L2
- 8 —~ = L A [=¥e} COMMENTS
& DESCRIPTION ‘é’ [ g % € | & |MTOVane* Nilcon Vane* Plactic Linuid i
- [ = > > = E |4 intact & Intact * pp (TSF) s9
g ) ) g > T o« |A Remoud 4 Remoud @ Unit Weight (KN/CM) = 2
2 E. ‘El g pl E E u §> Mcijstg;‘e Content gﬁ)(kP ) I‘r/_) ':3
5 * Undrained Shear Stren a)
3 | geodetic Ground Surface Elevation: 266.5 m dls 2| 5|8 |d 20 40 60 80 20 40 60 80 zz
| Silty TOPSOIL brown | A . R :
— . 2662 N 1
SANDY SILT 0.3 |- u
loose brown N 268 ]
ss | 1 [e80 | 4 [1 Jo 620
B ]
[ w265 ]
e e47lss | 2 e | 7L Jo o!?
N Sandy SILTY CLAY TILL 1.8 - B
NN firm to very brown —2 ]
BN stife r ]
N\t C 1
N ss | 3 |50 | 16| e of2
N L ] :
Y [ 4 1 s
\\ grey C ] .
N\ ss 4 | 100 | 26 [ 1 o) oM
3 263 |
N 2628 - i
b{«& SILTY CLAY TILL, some sand and gravel 37 - ]
N ss | 5 |40 | 204 1 o 619
N [ ]
W N 262 ]} :
N very stiff B ] : o
N\ ss | & |100 | 22 | {1 o 2
Y 5 4
N B ]
N L 281 ]
NK - ]
AN _ _ 2807 B 7]
SILTY SAND 58 | ]
dense grey — 6 -1 SRR
L ] . oo . % Gravel =0
- . : . p : % Sand = 64
S8 7 20 35 [®] . o . . b _
259.9 - 260 | - . : . % Silt and clay = 36
END OF BOREHOLE 66 [ ]
B 259 _}
[ g 1
L 258 _}
o ] o
B 257 ]
AMEC Environment & Infrastructure, \v4 i dling:
a Division of AMEC Americas Limited 4 = Groundwater depth on completion of drilling: 1.5..
7-1940 Oxford St. East
London Ontario, N5V 418
Tel 519-681-2400 B i d : ing of al - " A - i
Fax 519-668-1754 Tead I Gonunciion Wi 1 eport forwhich i s sormasionaa "3 o 1 potetial conditons presert. Als, borhele nformation shoid be Scale 1: 45
WWW.amec.com Page: 1 of 1




RECORD OF BOREHOLE No. BH4 Co-Ord. E 485264, N 4751981 ame

Project Number: TT123014 Drilling Location:  See Figure 1 Logged by: SD
Project Client: Greenvalley Estates Canada Inc. / TSI International-Grandtag  Drilling Method: 100 mm_Solid Stem Auger Compiled by: SS
A2A GE Il Inc.
Project Name: Proposed GE | and GE Il Subdivision Development Drilling Machine:  Track Mounted Drill Reviewed by: PB
Project Location: Dingman Drive & Highbury Avenue South, London ON. Date Started: Apr 25,12 Date Completed: Apr 25, 12 Revision No.: 0, 6/24/12
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
z
PenetrationTesting Atterberg Limits [}
5 E [o ser ® DcPT W wooow B
] = PR —. E COMMENTS
- Q o~ [ . L (o]
£ DESCRIPTION § € 2| 2 T | § |MTOVane* Nicon Vane* Plastio Liquid fif=y
- = =2 = > E | E |2 mact & Intact % p.p (TSF) =9
S @ ° 14 = T < |A Remould 4 Remould % Unit Weight (KN/CM) @—i
2 S g. § = e E O Molsture Content (%) [
£ * Undrained Shear Sirength (kPa) €W
5 |Geodetic Ground Surface Elevation: 263.0 m 181« | 5|48 | d 0 40 60 80 o o zz
7. -1 Silty TOPSOIL brown I i . :
2028 [ _
SILTY CLAY, some sand and gravel 0.2 B ]
very stiff brown " 7
ss 1 70 18 |—q 262 oL i Co¥
ss | 2 |10 26 [ 1 o o018
o 261 ]
greyish B ] .
bown | 'ss | 3 | 70 | 25 | 1 o o'®
3 200 oo ] .
grey : N :
ss | 4 | 100 18 [ 1 o 18
ss| 5 [100| 18 -4 P o 519
ss | 6 [100]| 21 F 1 o ¢ ol?
5 2887 . :
[ ¢ 257 |
ss | 7 |100] 21 | 1 o o8
2564 |- N :
END OF BOREHOLE 6.6 R ]
7 256 ]
g 255 o0
o 254 ]
N +6—253_ ]
AMEC Environment & Infrastructure, Av4 ; Mo
2 Division of AMEC Amsricas Limited 4 X Groundwater depth on completion of drilling: Dry .
7-1940 Oxford St. East
London Ontario, N5V 418
Tel 519-681-2400 detail do not consti ing of all potential conditi ent. Also, borehole information should be
Fax 619-668-1754 read in con}!unlctsi:: with the re’poll)'t“fgr which itw:s commisioned. ¢t allpofential conditions pres < borehole information shou Scale 1: 45
WWw.amec.com Page: 1 of 1




RECORD OF BOREHOLE No. BH5 Co-Ord. E 485470, N 4752002

Project Number:  TT123014

Project Client:

Greenvalley Estates Canada Inc. / TS| International-Grandtag

A2A GEll Inc.
Project Name:

Proposed GE | and GE Il Subdivision Development

Project Location: Dingman Drive & Highbury Avenue South, London ON.

Drilling Location:  See Figure 1

Drilling Method: 100 mm_Solid Stem Auger

Driling Machine:  Track Mounted Drill

Date Started:

Apr 25,12 Date Completed: Apr 25, 12

amec®

Logged by: 8D
Compiled by: 8§
Reviewed by: PB

Revision No.: 0, 6/24/12

www.amec.com

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
z
PenetrationTesting Atterberg Limits Q
5 £ |o spr ® DCPT W, w -
[
= a = o = - E5 COMMENTS
ﬂ% DESCRIPTION g g £ % £ cz> MTOVane*  Nilcon Vane* Plastic E S
> [ 4 > > - E |4 intact O Intact X p.p (TSF) =9
2 o o g > ol o« |A Remoud @ Remoud & Unit Weight (KN/CM) 2 2
S g g 8 i I z O Moisture Content (%) e
=] © 5] 8 0 [} | * Undrained Shear Strength (xPa) | ©Q®
—1_!Geodetic Ground Surface Elevation: 262.9 m (%] 7] o 7] o i 20 40 60 80 20 40 60 80 ZZ
~-] Silty TOPSOIL brown - . : R . .
e e 26286 L ]
N CLAYEY SILT TILL 0.3 L i
firm brown B 7
N 62 . L
\ sS 100 | 8 |—1 o o ..__.01,4.,..1 .....
% . ____ 2614 N ]
N Sandy CLAYEY SILT TILL 15 - -
iff ss 100 | 15 [ 1 o 0’0
|- 261 _| :
| — 2 -1
e __ 2608 - b
)\-n SILTY CLAY TILL 23 B ] .
\ very stiff grey | SS 60 24 -] o) 01,4
N B - -1 .
N 5 260 |
5\“ - 3 L
N ss 100 | 20 [ 1 ¢ o7
N [ ]
N i ]
N\ [ 259 ] :
N ss 100 | 18 [4 1o o8
N i ] '
N i 1
N ¥ 1 :
q ss 10 | 18 s ] © ol®
N -5 :
N .
\'A [ ]
;\A [ ]
RA i 257 .
NS - i TR
B hard C ] :
N ss 100 | a7 | ] o o'®
) 2586.3 B ] :
END OF BOREHOLE 8.6 R ]
[ 256 _]
. 7 -
N 255 ]
|— a -
[ 254 _|
[ o ]
B 253 ]
AMEC Envircnment & Infrastructure, AV " A
2 Division of AMEC Americas Limited £ Groundwater depth on completion of drilling: Dry .
7-1940 Oxford St. East
London Ontario, N5V 418
Tel 519-681-2400 detail t thorough fall potential conditi . Also, borehole information should be
Fax 519-668-1754 read in corq?unlc:i:sn with the mport'}grwhich it waas cz::rl:%sioned. ora concifions prese 50: horenole Information s Scale 1: 45

Page: 1 of 1




S
RECORD OF BOREHOLE No. BH6 Co-Ord. E 485847, N 4752073 ame e
Project Number: TT123014 Driling Location:  See Figure 1 Loggedby:  SD
Project Client: Greenvalley Estates Canada Inc. / TS| International-Grandtag Drilling Method: 100 mm_Solid Stem Auger Compiled by: S8

A2A GE Il Inc.
Project Name: Proposed GE | and GE Il Subdivision Development Driling Machine:  Track Mounted Drill Reviewed by: PB
Project Location: Dingman Drive & Highbury Avenue South, London ON. Date Started: Apr 24,12 Date Completed: Apr 24, 12 Revision No.: 0, 6124112
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
z
PenetrationTesting Atterberg Limits 8
5 € |o spr ® ocpr w w W <z
. 8 - = = EG COMMENTS
D.E_ DESCRIPTION ‘é’ g 8 % € % MTOVane*  Nilcon Vane* Plastic Liquid E =
> [ z > > = E |& intact & Intact * p.p (TSF) s9q
g @9 o o > T « |A Remoud 4 Remould = Unit Weight (KN/CM) a o
g s | & | 3 | ¢ E| = O Molsture Content (%) [
£ E £ 8 N [ uy * Undrained Shear Strength (kPa) | @ @
=1 _| Geodetic Ground Surface Elevation: 267.7 m 7] 7} [i4 173 =] [l 20 40 60 80 20 40 60 80 ==
.| Silly TOPSOIL brown - n . . .
e 2875 = E
SILTY CLAY 0.2 N ]
brown B ]
266.9 - 267
SAND, somesit 0.8 B 1 -
compact light brown SS 1 100 15 -1 405 70
B ] . ’ . : % Gravel = 0
| 266 _| : . 14 : : % Sand = 84
S| 2 100 26 N ] o oo % Silt and clay = 16
| — 2 —~}
dense ss | 3 |100] 38 [ : e} &
N 265 ]
3 1
ss | 4 |100 | 38 [ g ] o o'®
[ 264 _]
ss 5 100 a7 j_4 . O ‘023.1
trace silt - %3 1 :
compact brown ss 6 100 | 25 | 1 ‘O o4 X
|- 5 - e [ S
e __ 2825 B N
SILT, trace sand 52 B 7
compact to light brown - 1
dense N ]
- 262 _|
PN I I S SR
ss | 7 00| 22 | . o ot
261.1 - -
END OF BOREHOLE 66 - 261
I 260 |
—_ 8 : ........................
N 259 _]
[ 258 _}
AMEC Environment & Infrastructure, < i P N : P
a Division of AMEC Americas Limited X Groundwater depth on completion of drilling: 3.4, A Cave in depth recorded on completion of drilling: 3.4.
7-1940 Oxford St. East
London Ontario, N5V 418
Tel 519-681-2400 detail do not constitute a thorough ing of all potential conditi nt. Also, borehole information should be
Fax 519-668-1754 read in con?unlc:i:: with the repoortr;grwhich it w:s czl;:;%siuned. o prese = borenele information shou Scale 1: 45
WWW.amec,com Page: 1 of 1




Project Number: TT123014

RECORD OF BOREHOLE No. BH7 Co-Ord.

E 485926, N 4751793

Project Client:

Drilling Location:

Greenvalley Estates Canada Inc. / TSI International-Grandtag  Drilling Method:

See Figure 1

200 mm_Hollow Stem Auger

amec”

Logged by:  SD
Compiled by: S8

a Division of AMEC Americas Limited
7-1940 Oxford St. East

London Ontario, N5V 4L8

Tel 519-681-2400

Fax 519-668-1754

www.amec.com

¥ Groundwater depth observed on

k

5/9/2012 atadepthof: 1.3.

A2A GE Il Inc.
Project Name: Proposed GE | and GE Il Subdivision Development Driling Machine:  Track Mounted Drill Reviewed by: PB
Project Location: Dingman Drive & Highbury Avenue South, London ON. Date Started: Apr 24,12 Date Completed: Apr 24, 12 Revision No.: 0, 5/24112
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
z
PenetrationTesting Atterberg Limits 8
5 E ® DCPT We W W <z
2 - E
5 DESCRIPTION el 2lglg]= = Nicon vanet | Pleste s | 22 COMMENTS
T 3 5 < = B =1 n Vane' (o>
= = z > S =) E O Intact % p.p (TSF) =9
2 @ © 3 > T < ¢ Remould & Unit Welght (KN/CM) 23
2 [ a. 3 < E > O Moisture Content (%) = ff
k= £ £ sl E | &Y * Undrained Shear Strength (kPa) | @ @
3 _|Geodetic Ground Surface Elevation: 262.9 m %) o 14 o0 =) [} 60 80 40 60 80 zZ=Z
Silty TOPSOIL brown N A E
SAND AND SILT N 1
N ] 0-1.5m RISER1-BENTONITE
- 262 ] . : 1.5 - 3.0 m RISER1-SAND
ss 1 20 R ] 5026_: 3.0-6.1m SCREEN
SAND, trace gravel and silt N ! 1
loose brown T < ]
ss| 2 |28 [ ] 0’6
N 261 __| ;
Y i
trace silt N N . .
compact ss | 3 [100] 10 | ] 0%
L 260 ]
-3 4 ] :
ss | 4 [100] 18 [ ] %
SILT, trace sand 35 N ]
compact fight brown I~ ] :
B 259 | : . : : :
ss | 5 [100] 20 4 . Pl fee B
N ] C 26°
S8 6 100 16 : 258 1 o .
e 2578 -5 A e
SILTY SAND 5.0 - -
compact light brown B ]
- 257 ]
— 6 B R T e N
ss | 7 |00 18 | 1 24
256.3 - N
END OF BOREHOLE 6.6 B 71
Groundwater level on: B 256 _]
9 May, 2012 was 1.34 m depth | 7 i
23 May, 2012 was 1.41 m depth - B
L 255 ]
| B =
N 254 |
¢ [
N 253 ]
AMEC Environment & Infrastructure, ¥ Groundwater depth on completion of drilling: 1.5

Borehole details as presented, do not constitute a thorough understanding of all potential conditions present. Also, borehole information should be
read in conjunction with the report for which it was commisioned.

Scale 1: 45
Page: 1 of 1




5

RECORD OF BOREHOLE No. BH8 Co-Ord. E 485685, N 4751886 ame

Project Number: 17123014 Drilling Location:  See Figure 1 Loggedby:  SD
Project Client: Greenvalley Estates Canada Inc. / TS| International-Grandtag_ Drilling Method: 200 mm_Holliow Stem Auger Compiled by: SS
A2A GE Il Inc.
Project Name: Proposed GE | and GE Il Subdivision Development Driling Machine:  Track Mounted Drill Reviewed by: PB
Project Location: Dingman Drive & Highbury Avenue South, London ON, Date Started: Apr 25,12 Date Completed: Apr 25, 12 Revision No.: 0, 5/24/12
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
z
PenetrationTesting Atterberg Limits e}
5 € |o ser ® DCPT W, w w, 2
2 = F—o——w® | 23 COMMENTS
- a = o N L (@]
u_o_ DESCRIPTION ‘é’ E X 2 T % MTOVane*  Nilcon Vane* Plastic Liquid g
) [ z > b = | E |& mtact O Intact * p.p (TSF) =9
g K o Q > oot < |4 Remould ¢ Remould @ Unit Welght (KN/CM) a :(l
k! a a 3 £ E = O Molsture Content (%) ER
£ 5 E g | E ||y * Undrained Shear Strength (kPa) | @ &
=1 | Geodetic Ground Surface Elevation: 264.3 m 7] ] 4 %) =] [} 20 40 60 80 20 40 60 80 ZZ
TOPSOIL black N ] . R
. 2640 B 264 ]
SILT, trace sand 0.3 | R
loose brown [ 7
ss 1 70 9 Iy Jo ...... o9
- B 263 _}
SAND, trace gravel and silt 1.4 r 7]
dense brown | SS 2 100 | 32 [ ] (o oM
2 ¥ ]
I " 262 ] :
compact ss | 3 |00 19 | 1 o o't
N - a 1 o
a\v‘ SILTY CLAY TILL 3.0 r 1
N ss | 4 |20 |18 2204 o o'd
Y - .
N - X
N ;
very stiff - E D
:\\"‘ ss | 5 |00 | 13 [-4 1ov ce?
1| » -4
B 260 _}
bW 2599 B 3
i SAND, some silt 44 - B
compact light brown N ] -
ss | 6 |100| 22 | 1 o o
-y 5 E I T S
B 259 ]
6 ]
SILTY SAND 61 B 1 . : C % Gravel = 0
compact lightbrown | ss | 7 |00 | 25 F 28 o . o M o S ol vy = 43
- - B - . N . o =
257.7 - . Y
END OF BOREHOLE 6.6 r 7
7 ]
L 257 ]
g 1
5 256 ]
[ o ]
[ 255 ]
AMEC Environment & Infrastructure, v ] I . ] o
2 Division of AMEC Americas Limited 2 Groundwater depth on completion of drilling: 2.1. i Cave in depth recorded on completion of drilling: 2.1
7-1940 Oxford St. East
London Ontario, N5V 4L8
Tel 519-681-2400 detail 1, do not constitute a thorough fing of al potential conditi nt. Also, borehole information should be
Fax 519-668-1754 read in con?unlcfi:rs\ with the repo‘:'tr;gr which it w:s cz::rl:%sioned. e prese =0: borehole Information sho Scale 1: 45
www.amec.com Page: 1 of 1




O
RECORD OF BOREHOLE No. BH9 Co-Ord. E 485603, N 4751685 ame
sb

Project Number: TT123014 Drilling Location: ~ See Figure 1 Logged by:
Project Client: Greenvalley Estates Canada Inc. / TSI International-Grandtag  Drilling Method: 100 mm_Solid Stem Auger Compiled by: SS
A2A GE Il Inc,
Project Name: Proposed GE | and GE Il Subdivision Development Drilling Machine:  Track Mounted Drill Reviewed by: PB
Project Location: Dingman Drive & Highbury Avenue South, London ON. Date Started: Apr 24,12 Date Completed: Apr 24, 12 Revision No.: 0, 6/24/12
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
-4
PenetrationTesting Atterberg Limits [}
pu E |o ser ® DCPT we w W -
3 = P — 1= COMMENTS
- a P © . ]
£ DESCRIPTION § 5 & 2 T Z | MTOVane* Nicon Vane* Plastio Liquid i
> = z > > = & |2 ntact O Intact % p.p (TSF) =9
2 o o [ > |z < |A Remoud @ Remoud @ Unit Weight (KN/CM) 23
S [ o 3 s E = O Moisture Content (%) EE ff
& 5 g s | E | & |4 * Undrained Shear Strength (kPa) | @ &
3 _|Geodetic Ground Surface Elevation: 262.8 m 7] ] 4 7] [=] [} 20 40 60 80 20 40 60 80 ZZ
TOPSOIL, grass dark brown - | . : : R
2828 B E
SILT, some sand 0.2 B 1
compact brown N 7]
[~ 262 _} . S
ss 1 25 20 |- 1 ] O ..... -5024
e 2814 5 ] : .
SAND, trace silt 14 [~ @ ] - :
compact brown - E : : . :
SS 2 100 2¢ [ 261 _} e 023 :
SANDY SILT 21 - : :
compact greyish B n .
brown | g5 | 3 |00 | 27 | 1 o )19
N 20 1
_______________gijgﬂ -_3 : .........
SAND, some silt 3.0 - 7
dense light brown | s8 4 | 100 | 30 [ ] o) o1°
259 ] :
ss | 5 |10 32 |4 1 +o: 519
ss | & |100| 35 | 288 o o2
_— 5 -
- .
B 257 _]
PN ]
ss | 7 | 100 a3 [ ] o ol
256.2 - e .
END OF BOREHOLE 6.6 N 1
|- 256 _|
B 255 ]
[ 5 1
N 254 ]
9 ]
N 253 _]
AMEC Environment & Infrastructure, A4 . P N . P
a Division of AMEC Americas Limited £ Groundwater depth on completion of drilling: 1.4 .. ™ Cave in depth recorded on completion of driling: 1.4..
7-1940 Oxford St. East
London Ontario, N5V 41.8
Tel 519-681-2400 Borehole detail do not constitute a thorough fing of all potential conditi nt, Also, borehole information should be
Fax 519-668-1754 read in con?unlc:i:: with the re’po‘l"tr;gr which it w:s czmsioned. gord concilions prese 50 borehole intomation shou Scale 1: 45
www.amec.com Page: 1 of 1
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RECORD OF BOREHOLE No. BH10 Co-Ord. E 485303, N 4751646 ame
Project Number: 17123014 Drilling Location:  See Figure 1 Logged by: 8D
Project Client: Greenvalley Estates Canada Inc. / TS| International-Grandtag Drilling Method: 200 mm_Hollow Stem Auger Compiled by: S8
A2A GE Il Inc,
Project Name: Proposed GE | and GE Il Subdivision Development Drilling Machine:  Track Mounted Drill Reviewed by: PB
Project Location: Dingman Drive & Highbury Avenue South, London ON. Date Started: Apr 24, 12 Date Completed: Apr 24, 12 Revision No.: 0, 5/24/12
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
PenetrationTesting Atterberg Limits 5
= =
B E |o spT ® DCPT W W W 2
= = E
5 DESCRIPTION g | e8| = | Z |urovane Niconvanet | Peste wd | 28 COMMENTS
> [ =4 S > = E A intact O Intact % p.p (TSF) =9
4 2 o g = T <« |A Remould 4 Remould 2 Unit Weight (KN/CM) 2 2
2 a a. 3 £ E = O Maisture Content (%) EE
F= E E 8 E w H * Undrained Shear Strength (kPa) «“v
—1_|Geodetic Ground Surface Elevation: 263.3 m [%] 5] ['4 7] a ) 20 40 60 80 20 40 60 80 z2
1 siity TOPSOIL brown B A R .
—— . __ 2831 - R
SILT, trace clay 02 - 263 -]
compact brown - ]
L ] . 0-2.7 m RISER1-BENTONITE
- g : 2.7 - 3.0 m RISER1-SAND
ss 1 50 12 o 1o o3 3.0-6.1 m SCREEN
- N 262 _}
N CLAYEY SILT TILL 14 i 7
N very stiff grey B N
N ss | 2 (100 19 [ 1 o o2
Y - ] :
b o812 2 ]
b SILTY CLAYTILL 21 B 261
NN very stiff grey B ] o :
N\ sS | 3 [100 | 19 | 1 o . . ol
N ¥ ] C
N - ] :
N -3 3 HEREIREEEERTE SIS S
Y ss | 4 [100] 20 20 o ot6
NS B ]
N r ]
N\ B ] :
N\ ss | 5 |00 20 -4 1 o 16
N N 259 ]|
R B i
N3 B 1 : :
N ss | 6 [100] 17 {1 o o8
N -5 1
NS [ 258 ]
\A N ]
\'3 ; [} ! : B :
RE stir e oo
AN SS 7 100 | 14 [ - O: Sl
\ 256.7 B ] :
END OF BOREHOLE 6.6 N ]
Groundwater level on: L ]
9 May, 2012 was 6.01 m depth -7 R
23 May, 2012 was 5.54 m depth - i
B 256 _}
[ o 1
[ 255 ]
o 254 ]

AMEC Environment & [nfrastructure,
a Division of AMEC Americas Limited
7-1940 Oxford St. East

London Ontario, N5V 4L.8

Tel 519-681-2400 B details as d, do not itute a of alt ial conditions i i
I 8 present. Also, borehole information should be
Fax 519-668-1754 read in conjunction with the report for which it was commisioned, ’ Scale 1: 45

¥ Groundwater depth on completion of drilling: Dry .
¥ Groundwater depth observed on 5/9/2012 ata depth of. 6.0,

WWW.amec.com Page: 1 of 1




17123014

RECORD OF BOREHOLE No. BH11 Co-Ord. E 485226, N 4751796

ame

Project Number: Driling Location:  See Figure 1 Logged by:  SD
Project Client: Greenvalley Estates Canada Inc. / TSI International-Grandtag  Drilling Method: 100 mm_Solid Stem Auger Compiled by: S8
A2A GE Il Inc.
Project Name: Proposed GE | and GE Il Subdivision Development Drilling Machine:  Track Mounted Drill Reviewed by: PB
Project Location: Dingman Drive & Highbury Avenue South, London ON. Date Started: Apr24,12 Date Completed: Apr 24, 12 Revision No.: 0, 5/24/12
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
z
PenetrationTesting Atterberg Limits Qo
5 E |o ser ® DcPT W W W 22
Q
- 8 - @ = ) [=¥e) COMMENTS
5 DESCRIPTION § g g 2 % | & [mTovane' Nicon vaner Plastic Liquid ze
> [ z > > = E A nact O Intact * p.p (TSF) =9
4 L) o [ > E < |A Remoud ¢ Remould 2 Unit Weight (KN/CM) b 3
S E— E- 8 - Iy a © Molsture Content (%) ==
£ * Undrained Shear Strength (kP: 0wwn
| 5 | Geodetic Ground Surface Elevation: 264.3m S| 8| & & |8 d 20 40 60 8 o e | 22
. Y S
SILT 0.2 - 264 _|
brown . i
2837 B ]
N SILTY CLAY TILL 06 N 4
JN  very stiff brown B ] :
N ss | 1 |00 16 [-4 1 o = o8
N N ]
5\‘ - 263 _]
Y R ]
N ss | 2 |10 24 [ 1 o ol
N\ [ ] '
N Y 2 ]
SILT, some sand 21 B 262 ]
very dense light brown B ] :
o dense ss | 3 | 100 | 51 | ] o o'®
I3 1 o
ss | 4 [100| 49 [ 261 ] ‘o o8
e 2008 - i
SILTY SAND 37 @ ]
dense light brown - . . ) : :
ss | 5 | 100 | a4 [—4 ] [CTRIRREIRRR LIS, RERRCl
[ 260 ] :
2598 - -
SANDY SILT 44 N ]
dense light brown B N :
ss | e |100] 38 [ i 0 0?2
- 5 B T T
i 259 ]
o _ 2882 — 6 1 e s
SILT, trace sand 6.1 L i . . :
dense gey [ ss | 7 [+100| 48 | 258 o 0?2
257.7 - . : :
END OF BOREHOLE 6.6 N ]
7 1
N 257
s I
N 256 ]
N 255 ]

AMEC Environment & Infrastructure,
a Division of AMEC Americas Limited
7-1940 Oxford St. East

London Ontario, N5V 41.8

¥ Groundwater depth on completion of drilling: 3.7..

& Cave in depth recorded on completion of drilling: 3.7

Tel 519-681-2400
Fax 519-668-1754

www.amec.com

details as p 1, do not a gl
read in conjunction with the report for which it was commisioned.

of all

ial conditions present, Also, borehole information should be

Scale 1: 45
Page: 1 of 1




Project Number: TT123014

RECORD OF BOREHOLE No. BH12 Co-Ord.

E 485227, N 4751796

Drilling Location:

See Figure 1

amec®|

Logged by: SD

www.amec.com

Project Client: Greenvalley Estates Canada Inc. / TSI International-Grandtag  Driling Method: 100 mm_Solid Stem Auger Compiled by: SS
A2A GE li Inc.
Project Name: Proposed GE | and GE [l Subdivision Development Driling Machine:  Track Mounted Drill Reviewed by: PB
Project Location: Dingman Drive & Highbury Avenue South, London ON. Date Started: Apr 24,12 Date Completed: Apr 24, 12 Revision No.: 0, 6/24/12
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
z
PenetrationTesting Atterberg Limits 8
5 £ ® ncPT W w W <z
3 = e * = COMMENTS
- o — @ . [@]
2 DESCRIPTION § E & 2 € | & |MTOVane* NiconVane* Plastio Hiquid il
> [ 4 > S = E O Intact * p.p (TSF) =9
4 o o [ = T < |A Remoud & Remould & Unit Weight (KN/CM) 321
: elelg|s |k d R | B
S * Undraine: ear Strengl a)
| Geodetic Ground Surface Elevation: 262.9 m ) & & % Ig d 40 60 80 40 80 80 z=z
- -] Silty TOPSOIL brown N R R :
2827 - ]
\n SILTY CLAY TILL 02 ~ h
A\,\ very stiff brown R 7]
N C 1
N L 262 ] 16
*’\\*\ ss | 1 |100]| 18 [—1 ] o
o N ] :
N\ N ]
SN C ]
N\ ss | 2 |10} 20 [ ] 015
[ 261 _| :
NN -2 -
NG N ]
N N ] ;
M ss | & |100] 26 [ . ol
N - ]
- 260 ]
N " 3 1 L
NN C ] o
\\1 ss | 4 | 100 27 [ i o™
N C ] |
N F ]
N greyish - 259 _| : . : . :
é} brown ss 5 100 29 ?4 ] e S 017 .
\-} N N
\'x L ]
\-} grey B j : 18
D) ss 8 | 100 | 17 | 258 ] o
— 5 P T I
AA' ) - —
N L 1
N r ]
N L ]
NS N 257 |
> — 6 -
O\ N
N ss | 7 | 100 18 | ] 18
N 2563 - ]
END OF BOREHOLE 6.6 B 7]
[ 256 ]
- 7 5
T 255 ]
|- 8 . e e
B 254 |
L 9 -4
N 253 ]
AMEC Environment & Infrastructure, \v4 : P
& Division of AMEC Americas Limited = Groundwater depth on completion of drilling: Dry.
7-1940 Oxford St. East
London Ontario, NSV 418
Tel 519-681-2400 Borehole detail ted, do not constitute i nt. Also, borehole information should be
Fax 519-868-1754 I'E‘:l':i: :on]eunc:ig: f«:nevffr?e re’po?’tr}zr?uo}gzh it w:s commisioned. prese sorborenele nformation shou Scale 1: 45

Page: 1 of 1




¥
RECORD OF BOREHOLE No. BH13 Co-Ord. E 485029, N 4751841 ame

Project Number: TT123014 Drilling Location:  See Figure 1 Logged by.  SD
Project Client: Greenvalley Estates Canada Inc. / TSI International-Grandtag  Drilling Method: 200 mm Hollow Stem Auger Compiled by: SS
A2A GE Il Inc.
Project Name: Proposed GE | and GE Il Subdivislon Development Drilling Machine:  Track Mounted Drill Reviewed by: PB
Project Location: Dingman Drive & Highbury Avenue South, London ON. Date Started: Apr 25,12 Date Completed: Apr 25, 12 Revision No.: 0, 6/24/12
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
z
PenetrationTesting Atterberg Limits 8
= € o spr ® DePT W, w W, Lz
" o - = —o— ¢ =
5 DESCRIPTION e |E| 8|2 = | 2 |wrovane iconvanet| Pesio i | 28 COMMENTS
- i = > 3 E £ |2 intact O Intact % p.p (TSF) =9
4 @ K o b T < A Remould 4 Remould 2 Unit Weight (KN/CM) 23
2 a a 2 £ = = i o o<
2 £ £ O I I . Unzamgg‘;{:z;o&‘;nr:ét@(kPa) 1%
S | Geodetic Ground Surface Elevation: 262.9 m $ 13 || 6| B | d 20 4 60 80 040 60 - 80 zZ
.| Sitty TOPSOIL brown B i R :
2826 [ ]
\x SILTY CLAY TiLL, some sand and gravel 0.3 B i
RN siff brown C ] 0-2.4 m RISER1-BENTONITE
N - 262 ] 2.4 -2.7 m RISER1-SAND
N a5 4 00 | 11 [ 1o oM 2.7 -5.8m SCREEN
N ]
N\ i ]
\.Q very stiff B N : 15
SS 2 | 100} 20 [ 1 o
N\ C 261 ]
N\ 2 ]
N\ - ] .
\ r ] :
!‘%\ hard I l'ss | 3 100 | 32 | . o ol
§< C ]
g\f - 20
N 3 1 :
N ver stift O 1 ss | 4 |100] 22 [ 1 o o'®
N 2504 [ v 1
| sANDYSILT 35 - 1 .
dense to grey -y 1
compact [ =250 : .
ss | 5 100 32 4 1 ‘o el
sand lenses B 1 : 2
compact grey | 88 | 6 [100 | 26 | 258 ] 0 o
- 5 .
N 257 ]}
e 2%68 |— 6 1
SILT, trace sand 6.1 _ A . : . :
compact grey [ ss | 7 |00 14 | 1o . o?!
256.3 - i :
END OF BOREHOLE 66 N ]
Groundwater level on: B 256 _]
9 May, 2012 was 3.83 m depth 7 .
23 May, 2012 was 3.79 m depth - B
L 255 ]
— B P T T T
N 254
9o i B
[ 253 ]
AMEC Envi & 3 v ; —
2 Division of AMEC Americas Limited £ Groundwater depth on completion of drilling: 3.5.

7-1940 Oxford St. East
London Ontario, N5V 4L8

Tel 519-681-2400 details as d, do not a thorou i i it i il
, igh of all potential conditions present, Also, borehole information should be
Fax 519-668-1754 read in conjunction with the report for which it was commisioned. ? Scale 1: 45

¥ Groundwater depth observed on 5/9/2012 ata depthof: 3.8,

www.amec.com Page: 1 of 1




RECORD OF BOREHOLE No. BH14 Co-Ord. E 484926, N 4751831

Project Number:  TT123014

Project Client:

Greenvalley Estates Canada Inc. / TSI International-Grandtag Drilling Method:

A2A GE Il Inc.
Project Name:

Proposed GE | and GE Il Subdivision Development

Drilling Location:

Drilling Machine:

See Figure 1

ame

Loggedby:  SD

200 mm_Hollow Stem Auger

Compiled by: 88

Track Mounted Drill

Reviewed by: PB

Project Location: Dingman Drive & Highbury Avenue South, London ON. Date Started: Apr 25,12 Date Completed: Apr 25, 12 Revision No.: 0, 5/24/12
Apres, 12 p , H24S
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
z
PenetrationTesting Atterberg Limits o
5 € |o spr ® DOPT W, w W 52
8 = » © M = COMMENTS
- Q o~ @ o]
8 DESCRIPTION 2 £ g 2 £ | & |MTOVane' Nicon Vane* Plastic Liquid ze
> = =4 > > ~ E |A Intact ¢ lntact * p.p (TSF) =9
2 2 £ [ > T < |A Remoud 4 Remould = Unit Weight (KN/CM) a 2‘
S ‘E’- E- a o I E © Molsture Content (%) s
£ S s 8 o W ] “ Undrained Shear Strength (kPa) | @ ®
| Geodetic Ground Surface Elevation: 262.5 m ] [%] o %) o ] 20 40 60 80 20 40 60 80 Zz
C - Silty TOPSOIL brown - i : :
e 2623 N ]
2'\'1\ SILTY CLAY TILL, some sand and gravel 0.2 - 1
{\ B 262 ]
N [ ]
stiff brown - ] 0- 2.4 m RISER1-BENTONITE
Ny - i S 2.4-3.0m RISER1-SAND
SN ss | 1 |100] 10 1 ] o7 30-6.1m SCREEN
N\ B ]
N N ]
- 261 _|
N very siff - b
N\ ss | 2 |10 28 [ 1 o o’
N " 5 ]
N R S .
\Q hard - ) . | 15
N ss | 3 {100 | 35 [ 260 | o ot
N - ]
8 2595 [ 3 Y A T
SILTY SAND 3.0 B - 7 : . :
dense to light brown Ss 4 100 | 31 |- 7] fo¢ 22
compact - 259 ] .
ss | 5 |100| 12 4 1o 19
[ - X [ ]
[[[| SLT.tracesand, —— — " "gréey — 75%4 B 258 ]
N SILTY CLAY TiLL, some sand and gravel 46 N ] :
ss | 8 |10 | 15 [ {1 o 0’6
Y st grey [ 5 ] .
N\ L ]
N L ]
L\Q L 257 _|
W - ]
N . :
- 6 -5 ceee
W ]
N ss | 7 {e | 17| 1 o 18
K 255.9 i 256 ] :
END OF BOREHOLE 6.6 B 7
Groundwater level on: N ]
9 May, 2012 was 2.20 m depth — 7 N
23 May, 2012 was 2.24 m depth B 1
B 255 _]
| a B T T TR
X 254 |
; 9 [
N 253 ]
AMEC Environment & Infrastructure, hv4 " ling: 3.0
a Division of AMEC Americas Limited £ Groundwater depth on completion of drilling: 3.0,
7-1940 Oxford St. East h 4 N
London Ontario, N5V 4L8 = Groundwater depth observed on 5/9/2012 ata depth of: 2.2
Tel 519-681-2400 detail do not consti 1 f all i it nt. Also, borehole information should b
Fax 519-668-1754 read in conjeunlc15igrs| with the repoortr;gr which it w:s commisioned. o present. flse, borehole Information should he Scale 1: 45
waww.amec.com Page: 1 of 1




APPENDIX B



amec

SIEVE ANALYSIS REPORT (No Specs)

LABORATORY TEST INFORMATION

CLIENT: Greenvalley Estates Canada Inc. JOB NUMBER: TT123014
TSI International-Grandtag A2A GE Il Inc.
PROJECT: New Subdivision Development SAMPLE NUMBER: BHg.sS7
LOCATION:  Highbury Avenue South, London ON. DATE SAMPLED:  April 25, 2012
SOURCE: Borehole Samples TESTED BY: Sven Dahlberg
TEST RESULTS
SIEVE SIZE PERCENT PASSING SPECIFICATION
9.5 mm 3/g" Specs Not Available
475 mm #4
2.36 mm #8
1.18 mm #16
0.6 mm #30 100
0.3 mm #50 99.4
0.15 mm #100 84.1
.075 mm #200 435
10
N
AN
hY
7 \
\
\
9]
=z
9N 5 \
2
o
®
2:
O
1 10 0.1

SIEVE SIZE (mm)

REMARKS

AMEC ENVIRONMENT & INFRASTRUCTURE

1940 Oxford St. E. Unit 7, London, Ontario, N5V 4L8
Phone: (519) 681-2400 Fax: (519) 668-1754 5812012




amec

SIEVE ANALYSIS REPORT (No Specs)

LABORATORY TEST INFORMATION

CLIENT: Greenvalley Estates Canada Inc.

JOB NUMBER:

TSI International-Grandtag A2A GE Il Inc.

17123014

PROJECT: New Subdivision Development SAMPLE NUMBER: BHg-5S2
LOCATION:  Highbury Avenue South, London ON. DATE SAMPLED:  April 24, 2012
SOURCE: Borehole Samples TESTED BY: Sven Dahiberg
TEST RESULTS
SIEVE SIZE PERCENT PASSING SPECIFICATION
9.5 mm 3/8" Specs Not Available
4.75 mm #4
2.36 mm #8
1.18 mm #16
0.6 mm #30
0.3 mm #50 100
0.15 mm #100 82.7
.075 mm #200 16.1
100}
N\
LY
75 \\
\\
g \
a5
<
o
®
2E
1 10 01
SIEVE SIZE (mm)
REMARKS

AMEC ENVIRONMENT & INFRASTRUCTURE
1940 Oxford St. E. Unit 7, London, Ontario, N5V 4L8

Phone: (519) 681-2400 Fax: (519) 668-1754

5/8/2012




amec

SIEVE ANALYSIS REPORT (No Specs)

LABORATORY TEST INFORMATION

CLIENT: Greenvalley Estates Canada Inc. JOB NUMBER: TT123014
TS| International-Grandtag A2A GE Il Inc.
PROJECT: New Subdivision Development SAMPLE NUMBER: BH3-SS7
LOCATION:  Highbury Avenue South, London ON. DATE SAMPLED:  April 25, 2012
SOURCE: Borehole Samples TESTED BY: Sven Dahlberg
TEST RESULTS
SIEVE SIZE PERCENT PASSING SPECIFICATION
9.5 mm 3/g" Specs Not Available
4.756 mm #4
2.36 mm #8
1.18 mm #16
0.6 mm #30 100
0.3 mm #50 994
0.15 mm #100 977
.075 mm #200 36.1
100
\
\
\
7 \
\
V)
z \
45 \
o
°\O
2:
1 10 0.1
SIEVE SIZE (mm)
REMARKS

AMEC ENVIRONMENT & INFRASTRUCTURE

1940 Oxford St. E. Unit 7,London, Ontario, N5V4L8
Phone: (519)681-2400 Fax: (519) 668-1754 5162012




I\/laz(/:am

Throeugh Soisnee:

Your Project #: TT123014
Site#: LONDON ON

Site Location: HIGHBURY AVE SOUTH SUBDIVISON LONDON ONTARIO

Attention: Souzan Dabbagh
AMEC Environment & Infrastructure
London - Standing Offer

1940 Oxford St E

Unit 7

London, ON

N5V 418

Report Date: 2012/05/15

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B262698
Received: 2012/05/02, 15:48

Sample Matrix: Soil
# Samples Received: 2

Date Date Method
Analyses Quantity Extracted Analyzed Laboratory Method Reference
Conductivity 2 N/A 2012/05/14 CAM SOP-00414 APHA 2510
Moisture 2 N/A 2012/05/11 CAM SOP-00445 R.Carter,1993
pH CaCl2 EXTRACT 2 2012/05/08 2012/05/08 CAM SOP-00413 SM 4500H+ B
Resistivity of Soil 2 2012/05/03 2012/05/14 CAM SOP-00414 APHA 2510
Sulphate (20:1 Extract) 2 N/A 2012/05/15 CAM SOP-00464 EPA 375.4
Redox Potential (1) 2

2012/05/07 2012/05/14 APHA-SM 2580 B (18th
Edition:1992) Mod. &
ASTM D1498-76 Mod.

Remarks:

Maxxam Analytics has performed all analytical testing herein in accordance with 1SO 17025 and the Protocol for Analytical Methods Used in the
Assessment of Properties under Part XV.1 of the Environmental Protection Act. All methodologies comply with this document and are validated for use
in the laboratory. The methods and techniques employed in this analysis conform to the performance criteria (detection limits, accuracy and precision)
as outlined in the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental Protection Act,
Reporting results to two significant figures at the RDL is to permit statistical evaluation and is not intended to be an indication of analytical precision.

The CWS PHC methods employed by Maxxam conform to all prescribed elements of the reference method and performance based elements have
been validated. All modifications have been validated and proven equivalent following the 'Alberta Environment Draft Addenda to the CWS-PHC,
Appendix 6, Validation of Alternate Methods'. Documentation is available upon request. Maxxam has made the following improvements to the
CWS-PHC reference benchmark method: (i) Headspace for F1; and, (i) Mechanical extraction for F2-F4. Note: FAG cannot be added to the C6 to C50

hydrocarbons. The extraction date for samples field preserved with methanol for F1 and Volatile Organic Compounds is considered to be the date
sampled.

Maxxam Analytics is accredited by SCC (Lab ID 97) for all specific parameters as required by Ontario Regulation 153/04. Maxxam Analytics is limited

in liability to the actual cost of analysis unless otherwise agreed in writing. There is no other warranty expressed or implied. Samples will be retained at
Maxxam Analytics for three weeks from receipt of data or as per contract.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
* Results relate only to the items tested.

(1) This test was performed by Maxxam Sladeview Petrochemical

Page 1 of 8

Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Carnpobello Road, Mississauga, Ontario, L5SN 2.8 Tel: {805) 817-5700 Toll-Free: 800-563-6266 Fax: (305) 817-5777 www.maxxam.ca
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M a )(/a I I l SHuccens Through Sciencet
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AMEC Environment & Infrastructure

Maxxam Job #: B262698 Client Project #: TT123014

Report Date: 2012/05/15 Site Location: HIGHBURY AVE SOUTH SUBDIVISON LONDON ONTARIO
Sampler Initials: SD

-2-

Encryption Key Mariane G
arijane Lruz
Wug
15 May 2012 15:29:35 -04:00
Please direct all questions regarding this Certificate of Analysis to your Project Manager.

MARIJANE CRUZ, Project Manager
Email: MCruz@maxxam.ca
Phone# (905) 817-5756

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Total cover pages: 2

Page 2 of 8

Maxxam Analytics International Corporation o/a Maxxam Anaiytics 6740 Campobello Road, Mississauga, Ontario, L5N 2.8 Tel: (S05) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca
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