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Preface

Wood Environment & Infrastructure Solutions, a division of Wood Canada Limited (Wood), has been
retained by the City of Brampton and Region of Peel to conduct a Schedule C Municipal Class EA for a future
arterial road network within Secondary Plan Area 47.

The City of Brampton, to accommodate future growth in north-east Brampton, has approved a secondary
plan for Area 47. The area is bound by Mayfield Road to the north, Castlemore Road to the south, Regional
Road 50 (RR50) to the east and The Gore Road to the west.

The City of Brampton has identified through its Transportation and Transit Master Plan (TTMP, 2009), and
supporting studies the need for additional road network capacity up to 2031. As part of these studies, road
network improvements within Secondary Plan Area 47 were recommended. The recommended road
improvements are being addressed by the current Class EA in two parts:

Part A (Region owned R.0.W.s"):

1. A new six-lane north-south major arterial road (Arterial A2) from Mayfield Road east of Clarkway Drive
to Major Mackenzie Drive/RR50; and,

2. Widening of Coleraine Drive from Arterial A2 to Mayfield Road including realignment at Arterial A2
west of RR50; and,

Part B (City owned R.O.W.s):

1. A new four-lane east-west minor arterial road from The Gore Road to Arterial A2 (E-W arterial);

2. Widening of Clarkway Drive from Castlemore Road to E-W Arterial to four lanes and urbanizing
Clarkway Drive between E-W arterial and Mayfield Road with possible continuous centre turn lane; and

3. Widening of Countryside Drive to four lanes from Clarkway Drive to RR50 including realignment at
RR50.

In order to service this growth, new infrastructure must be provided that recognizes the capacity needs of
planned growth and the objectives of protecting established communities and businesses from threats
created by surface water drainage. As per Section 4.2.1.1 and Figure 4.4 of the MESP (ref. Aquafor Beech,
2016) the SWM facilities proposed within the Area 47 development blocks are to be designed to service the
City and Region R.O.W.s for the required water quantity, water quality, and erosion control SWM
requirements. This approach has been adopted as the overall premise for design of the stormwater quantity,
quality and erosion features required for all the roadways within the Study Area. Notwithstanding, the
following negotiations are still ongoing:

e The Region and City are in discussion to formalize acceptance of stormwater discharge of the Region’s
roadway drainage systems to City owned drainage systems and SWM facilities; and,

e The Region, City and land owner's are in discussion regarding the overall premise for stormwater
management for the Study Area, particularly along Coleraine Drive. This has driven the evaluation of
alternatives focused on a stormwater management facility located near the intersection of Coleraine
Drive and Arterial A2.

Decisions regarding these ongoing negotiations are a prerequisite to developing a preferred alternative for
stormwater management for the Study Area. As such, alternative solutions will be developed and assessed
in detailed design leading to a preferred approach and the road drainage as per the catchments divide
provided in this report will be the responsibility of the RO.W. adjacent land owners to accommodate.

1 R.O.W. = road right-of-way
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1.0 INTRODUCTION

Wood Environment & Infrastructure Solutions, a division of Wood Canada Limited (Wood), has been
retained by the City of Brampton and Region of Peel to conduct a Schedule C Municipal Class EA (Class EA)
for a future arterial road network within Secondary Plan Area 47.

The City of Brampton continues to grow and urbanize, and to accommodate future growth in north-east
Brampton, Council has approved a secondary plan for Area 47. Area 47 is bound by Mayfield Road to the
north, Castlemore Road to the south, Regional Road 50 (RR50) to the east and The Gore Road to the west
(ref. Figure 1-1). In order to service this growth, new infrastructure must be provided that recognizes the
capacity needs of planned growth and the objectives of protecting established communities and businesses
from threats created by surface water drainage.

The City of Brampton has identified through its Transportation and Transit Master Plan (TTMP, 2009), and
supporting studies (including the Highway 427 Extension Area Transportation Master Plan and the Highway
427 Industrial Secondary Plan (Area 47) Transportation Master Plan) the need for additional capacity in the
road network up to the planning horizon year of 2031. As part of these studies, road network improvements
within Secondary Plan Area 47 were recommended. The recommended road improvements are being
addressed by the current Class EA in two parts:

Part A (Region owned R.0.W.s?):

3. A new six-lane north-south major arterial road (Arterial A2) from Mayfield Road east of Clarkway Drive
to Major Mackenzie Drive/RR50; and,

4. Widening of Coleraine Drive from Arterial A2 to Mayfield Road including realignment at Arterial A2
west of RR50; and,

Part B (City owned R.O0.W.s):

4. A new four-lane east-west minor arterial road from The Gore Road to Arterial A2 (E-W arterial);

5. Widening of Clarkway Drive from Castlemore Road to E-W Arterial to four lanes and urbanizing
Clarkway Drive between E-W arterial and Mayfield Road with possible continuous centre turn lane; and

6. Widening of Countryside Drive to four lanes from Clarkway Drive to RR50 including realignment at
RR50.

The Part A and Part B features, as described above, are illustrated in Figure 1-1, as well as Plans 1 and 5 (ref.
Appendix C).

The Highway 427 Industrial Secondary Plan (Area 47) Transportation Master Plan has satisfactorily
completed Phases 1 and 2 of the Municipal Class EA process for the recommended arterial road network
improvements and recommended commencement of Phases 3 and 4 of the EA process. The current study
will satisfy Phases 3 and 4 of the Class EA requirements for the identified arterial road improvements.

This report has been prepared to document the stormwater drainage conditions for Part A of the Study
Area. The following sections describe the background review, the assessment of existing and proposed
hydraulic structures within Part A of the Study Area including hydraulic analyses, establish the proposed
arterial road R.O.W. drainage conditions, and summarize stormwater management criteria for the proposed
arterial road improvements, and new arterial roads. Part A of the Study Area includes drainage to Rainbow
Creek (a tributary of the Humber River).

Stormwater drainage conditions for Part B of the Study Area are documented under separate cover.

2 R.O.W. = road right-of-way
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2.0 BACKGROUND REVIEW

2.1 Previous Studies

Several previous studies have been completed which are relevant to the current project as summarized
below.

Humber River Hydrology Update, Civica Infrastructure Inc., June 2015

This study, prepared as a joint effort between the Toronto and Region Conservation Authority (TRCA) and
Civica Infrastructure Inc. (Civica), was an update to the hydrologic model of the Humber River Watershed.
The update was completed to reflect the increase in urban development, including stormwater management
facilities constructed within the last 15 years, and included significantly refined subcatchment discretization.
The hydrologic model was developed in Visual OTTHYMO 4 (VO4) for existing land uses and future land
uses based on approved Regional and local municipality Official Plans. The model for the Humber River
Watershed was a new model which superseded the previous SWMHYMO model developed by Aquafor
Beech Limited (ref. Humber River Watershed Hydrology Update, November 2002). Peak flows were reported
for the 2 to 500-year return periods and the Regional Storm event (Hurricane Hazel). The model was
calibrated using rainfall-runoff data from recent storm events. Of the 6-hour, 12-hour, and 24-hour AES
distribution design storms simulated, the 6-hour and 12-hour storms were found to be the critical storms
(i.e. these storms generated the highest peak flows). The study found that the 2 to 100-year unit flow
relationship equations provided in the TRCA Stormwater Management Criteria (2012) are sufficient to
maintain existing conditions peak flows under the proposed future land use condition.

Master Environmental Servicing Plan: Highway 427 Industrial Secondary Plan Area (“Area 47"),
Aquafor Beech Limited, May 9, 2016

This Master Environmental Servicing Plan (MESP) was prepared for the "Area 47" study area to address the
constraints and opportunities associated with the proposed land use changes. The MESP provides a
comprehensive management plan including stormwater and natural heritage strategies to protect the
natural environment resources within the Study Area. Part of the MESP involved extending and updating
TRCA generated HEC-RAS models of The Gore Road Tributary, the Clarkway Tributary, and Rainbow Creek.

Addendum to the Master Environmental Servicing Plan, Highway 427 Industrial Secondary Plan
(Area 47), Savanta Inc., January 2018

This addendum to the MESP was prepared to provide an alternative plan for the Rainbow Creek restoration
and enhancement. The addendum presents a plan to realign the Rainbow Creek corridor from Mayfield
Road to Old Castlemore Road. The addendum provides a comprehensive management plan outlining how
objectives relative to hydraulics, natural channel design, geomorphology, etc. will be achieved. Part of the
addendum involved revisions to the HEC-RAS model to reflect the proposed realigned corridor and
preliminary sizing of watercourse crossings, which was completed by Candevcon Limited (CDC) and The
Municipal Infrastructure Group (TMIG) (ref. CDC, TMIG, dated July 2018).

2.2 Data, Mapping & Models

In addition to the reporting described in Section 2.1, additional background data, mapping and models
have been provided by the City of Brampton, TRCA, Aquafor Beech, and Wood's Geotechnical Team. The
following summarizes the data relevant to this assessment:

TP115086 | 9/27/2022 Page 7
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City of Brampton

Various digital GIS base mapping layers including roads, property, watercourses, subwatershed
boundaries, Official Plan land use, etc.

Aerial photography
Digital terrain mapping

TRCA
e Various digital GIS mapping layers including watercourses, TRCA regulation limit, meander belt,
floodplain limits, etc.
e Visual OTTHYMO 4.0 hydrologic model of the Humber River Watershed (2015)
e Approved HEC-RAS hydraulic model of the Rainbow Creek (January 2018)
e Existing Conditions 6-hour AES 2 year — 100-year Design Storm Peak Flows (March 2018) from revised
Humber River Hydrology Update
e Existing & Future Conditions Regional Storm Peak Flows (March 2018) from revised Humber River
Hydrology Update
Aquafor Beech

HEC-RAS hydraulic models of The Gore Road Tributary, the Clarkway Tributary, and Rainbow Creek
(2016 - Superseded by CDC. TMIG, dated July 2018).

Various digital GIS base mapping layers including contours, watercourses, HEC-RAS section lines, and
floodlines.

Wood’s Geotechnical Team

2.3

Borehole logs - 47 borehole logs were advanced by Wood's Geotechnical Team in the period January
2020 to April 2020 along the Coleraine Drive and Arterial A2 R.O.W.s. Relevant borehole logs are
provided in Appendix A.

Headwaters Drainage Features

The Headwaters Drainage Features (HDF) Assessment is documented in the following report:

FINAL REPORT: MASTER ENVIRONMENTAL SERVICING PLAN:
HIGHWAY 427 INDUSTRIAL SECONDARY PLAN AREA (“AREA 47")
Aquafor Beech Limited (Reference: 64608.1)

09 May 2016

Please reference Section 2.2.2 of the above noted report for details.

Please note that the hydraulic model of Rainbow Creek used for the current Part5 A study was updated to
include relevant HDFs as directed by TRCA (ref. Figure 2-1) in the 2018/2019 timeframe.

TP115086 | 9/27/2022 Page 8
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3.0 STORMWATER MANAGEMENT

3.1 Existing Conditions Storm Drainage

The Part A Study Area is located within the Humber River Watershed and contributes drainage to the Main
Humber subwatershed. There is one (1) tributary that drains through the Study Area, namely a tributary of
the Rainbow Creek (ref. Figure 3-1).

Under existing conditions, approximately 9.35 ha of existing R.O.W. (imperviousness = 22.03%)
(i.e. Coleraine Drive and Countryside Drive) contributes stormwater runoff to Rainbow Creek. The existing
R.O.W. alignments are illustrated in Plans 1 to 4 (ref. Appendix C). Please note that the drainage boundaries
shown on these Figures are not representative of the existing conditions drainage boundaries. Additional
details are provided in Section 3.6.

The existing RO.W.s consist of rural cross-sections with ditches. Overland drainage from external lands
enters the existing R.O.W.s at various points and is conveyed by the existing ditches to the watercourse
receiver (i.e. Rainbow Creek).
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Figure 3-1 Existing Conditions Drainage
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3.2  Future Conditions Storm Drainage

As outlined in Section 1.0, the future conditions for Part A of the Study Area proposes a new six-lane north-
south major arterial road (Arterial A2) from Mayfield Road east of Clarkway Drive to Major Mackenzie
Drive/RR50, and widening of Coleraine Drive from Arterial A2 to Mayfield Road including realignment at
Arterial A2 west of RR50. Urbanized cross-sections are proposed for all RO.W.s.

A proposed road profile was developed by the City, Region, and Wood. The future conditions storm
drainage boundaries were developed based on the proposed road profile and are illustrated in Plans 5 to 8
(ref. Appendix C).

Under future conditions, approximately 27.14 ha of future R.O.W. (imperviousness = 74.10%) (i.e. Coleraine
Drive and Arterial A2) is proposed to contribute stormwater runoff to Rainbow Creek. This proposes an
increase of 17.79 ha of R.O.W. drainage and impervious area of 18.05 ha relative to existing conditions. The
increase is made up of the new and widened R.O.W.s.

Under future ultimate development conditions, external drainage will not enter the RO.W.s.
Notwithstanding, the proposed roadways may be constructed prior to the development of adjacent blocks.
As such, and until development of adjacent blocks commences, temporary conveyance (e.g. ditches and
culverts) to the downstream receiving systems under the interim conditions will be required.

3.3 Soils and Groundwater

Wood has advanced and prepared 47 borehole logs along the Part A road alignments. The soil types
encountered within the Study Area are dominated by imperfectly drained stone-free clays, underlain by silty
sand. These soils types have a typical saturated hydraulic conductivity value ranging between 7 x 10" and
2 x 10 (ref. User's Guide to SWMMS5, 13t Edition).

Borehole logs indicate that groundwater was encountered within 9 boreholes, ranging in depths of 2.4 m
to 8.2 m below ground surface for Coleraine Drive and depths of 1.2 m to 5.8 m for Arterial A2. The
remaining boreholes indicate that groundwater was not encountered to the depth of the borehole.

In general, the future conditions road profile proposes to raise grades within the R.O.W. limits. Therefore,
depths from surface to groundwater levels will increase under future conditions, ranging in depths of 3.1 m
to 8.7 m below the proposed ground surface for Coleraine Drive and depths of 1.2 m to 9.7 m for Arterial
A2. A summary of the borehole logs, groundwater levels and separation from existing and proposed grades
is provided in Appendix A.

3.4 Stormwater Management Design Criteria

The stormwater management analyses of the Study Area has considered design criteria from several
agencies including, the Regional of Peel (Region), the Toronto and Region Conservation Authority (TRCA),
the Ministry of Transportation (MTO). In addition to agency design criteria, the stormwater management
analyses of the Study Area will also consider design criteria outlined in the MESP (ref. Aquafor Beech, 2016).
The stormwater management criteria relevant to the Study Area are outlined below.

3.4.1 Region of Peel (2019)

e Minor System: Storm sewers are to convey the 10-year storm event, and are to be designed using
Region of Peel IDF information;

e Major System: Regional road R.O.W.s, including both urban and rural, are to convey flows generated
by the R.O.W. itself, up to the 100-year storm event;

e External lands should not drain to the Region's storm sewer system;

TP115086 | 9/27/2022 Page 11
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e  Water Balance: For Low Volume Groundwater Recharge Areas (LGRA), provided the site does not
impact a sensitive ecological feature, or require a subwatershed study, or Environmental Impact Study
(EIS), the proponent has the option to:

o  provide a minimum post development recharge of the first 5 mm for any precipitation event, or;

o complete a site-specific water balance to identify pre-development groundwater recharge rates

As per Figure C.10 from the TRCA Stormwater Management Guidelines (ref. TRCA, August 2012) the
Study Area is located within a LGRA. Refer to Appendix A for Figure C.10 of (TRCA, August 2012).

® Road Reconstruction: New linear projects without restrictions and subject to the approved Source
Protection Plan, that results in the creation of impervious surface(s) and/or fully reconstructs the
existing impervious surfaces, shall control per the mandatory control hierarchy the larger of the
following:

o  The runoff generated from the geographically specific 90™ percentile rainfall event (27 mm) from
the new and/or fully reconstructed impervious surfaces on the site. The site shall be required to
maintain the pre-development water balance, or;

o  The runoff generated from the geographically specific 90t percentile rainfall event (27 mm) from
the net increase in impervious area(s) on the site. The site shall be required to maintain the pre-
development water balance.

As per Map 3.4 of the “Approved Source Protection Plan: CTC Source Protection Region”, prepared by
the CTC Source Protection Committee, dated March 25, 2019 (ref. Appendix A), the Study Area is
located outside of the nearest Wellhead Protection Area (WHPA-Q1/Q2), and is therefore not subject
to the approved Source Protection Plan. As such, the road reconstruction criteria as stated above would
not apply to the Study Area. Despite this, the Region has noted to Wood that the road reconstruction
criteria should still be applied to the Regional owned R.O.W.s within the Study Area (ref. Email
correspondence Bubas-Khan, dated October 28, 2020). As such, this criterion is to be applied to the
Part A R.O.W.s (i.e. Coleraine Drive and Arterial A2).

e Safety: Section Ill "STORM DRAINAGE AND SEWER DESIGN" of the City of Brampton Subdivision Design
Manual Part (18) “Overland Flow”; clause (f) ii reads as follows:

“In the event that the major storm overland flow from a subdivision exceeds the capacity of the maximum
number of catchbasins as specified above, major storm overland flow shall be allowed to flow onto the
arterial or major collector roads with the condition that the additional flow from the subdivisions would
not cause the ponding depth to exceed 0.15 m above the gutter along the arterial or major collector roads.
A minimum of 2 lanes of roadway pavement must be flood-free at all times for emergency vehicles during
the major storm event. However, the major overland flow shall not be permitted to flow across any arterial
or major collector roads under any circumstances.”

e (Climate Change: Per Section 7.2.2 of the Region’s SWM Criteria (2019), the Region has a four (4) step
process for considering climate change resiliency in the design of SWM infrastructure.
3.4.2 Toronto and Region Conservation Authority (2012)

e A review of the information presented in Appendix C of TRCA's Stormwater Management Criteria
(ref. TRCA, August 2012) indicates the following:

o The study area is not located in proximity to any Wellhead Protection Areas (ref Figure C.2 of the
TRCA Guidelines).
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o Average Annual Recharge in the study area is categorized in the Low range (ref Figure C.3 of the
TRCA Guidelines).

o The study area is not considered to be located within a Significant Groundwater Recharge Areas
(ref. Figure C.7 of the TRCA Guidelines).

o The study area is not considered to be located within an Ecologically Significant Groundwater
Recharge Area (ref Figure C.8 of the TRCA Guidelines).

o The study area is not considered to be located within a High Volume Groundwater Recharge Area
(ref Figure C.9 of the TRCA Guidelines).

o The study area is considered to be located within a Low Volume Groundwater Recharge Area (ref
Figure C.10 of the TRCA Guidelines).

Quantity Control: Control post-development peak flows to target rates established using the unit flow
relationships for Sub Basin 36 (Equation F) for all storms up to and including the 100-year storm (i.e., 2,
5,10, 25, 50, and 100-year storms);

Quality Control: MOE Enhanced Level (Level 1) Water Quality Control (80% Average Annual Removal of
Total Suspended Solids [TSS])3. A treatment train solution is to be implemented.

Water Balance: For sites located within a LGRA best efforts to maintain recharge are expected, provided
the site does not impact an ecological feature.

Erosion Control: Minimum infiltration of 5 mm is required. For sites with a SWM pond, extended
detention of the 25 mm event for a period of 48 hours may also be required.

Sizing and design of future bridge structures is to be completed using the TRCA Crossings Guideline for
Valley and Stream Corridors (September 2015)% TRCA's objectives for natural hazards pertain to the
avoidance and mitigation of flood risk, geotechnical risk from slope instability, and geomorphic risk
from channel migration over time.

3.4.3 Master Environmental Servicing Plan (2016)

Quantity Control: TRCA Criteria — Control post-development peak flows to target rates established using
the unit flow relationships for Sub Basin 36 (Equation F) for all storms up to and including the 100-year
storm (i.e., 2, 5, 10, 25, 50, and 100-year storms).

Quality Control: MOE Enhanced Level (Level 1) Water Quality Control.

Water Balance: Infiltration of runoff from a 5 mm storm event using Low-Impact Development (LID)
Best Management Practices (BMPs).

Erosion Control: For drainage to Rainbow Creek, Clarkway Tributary, and Gore Road Tributary, extended
detention of the 25 mm storm event for a period of 48 hours is required. For drainage to Headwater

Drainage Features (HDFs), extended detention of the 25 mm storm event for a period of 120 hours is
required.

As per Section 4.2.1.1 and Figure 4.4 of the MESP (ref. Aquafor Beech, 2016) the SWM facilities proposed
within the Area 47 development blocks are to be designed to service the City and Region R.O.W.s for the
water quantity, water quality, and erosion control SWM requirements noted above. As such, Wood has not

3 Please note that this requirement is also consistent with MECP expectations for quality control.
4 Available via URL https://trca.on.ca/dotAsset/214493.pdf
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addressed these SWM criteria in this report as it is assumed to be addressed by the reporting prepared for
the Area 47 development blocks.

Based on the foregoing, the water balance criteria (ref. Section 3.6), and road reconstruction criteria (ref.
Section 3.7) are addressed with this report.

It should be noted that if any of the development blocks that are intended to provide the water quantity,
water quality, and erosion control SWM requirements for a portion of the City and Region R.O.W.s be
developed with privately owned SWM infrastructure, the City and Region R.O.W. drainage cannot drain into
the development block without a formal agreement. If a formal agreement is not established, then the
requisite water quantity, water quality, and erosion control SWM requirements for the R.O.W. drainage must
be implemented within the R.O.W. These details are to be determined as each development block advances
to the detailed design stage.

Notwithstanding, it should be noted that conveyance of R.O.W. drainage to the SWM facilities within the
development blocks may not be feasible (e.g., grading constraints). In addition, the proposed roadways may
be constructed prior to the development of adjacent blocks. Therefore, consideration of management of
stormwater runoff within the R.O.W. is required.

In this context, discussions between the City and Region are ongoing on the issue of possible management
of roadway stormwater runoff from each other's RO.W.’s. Further discussions are required in this regard
and any agreement may influence the design of SWM systems for this development area.

3.4.4 Master Environmental Servicing Plan Addendum (2018)

As has been noted, this Addendum to the Block 47 MESP advanced an alternative Rainbow Creek restoration
and enhancement plan to that described in the May 2016 MESP (Aquafor Beech 2016). The MESP
Addendum does not advance any specific or additional stormwater management criteria or objectives.

3.4.5 Ministry of the Environment, Conservation and Parks (MECP)

The MECP is in the process of issuing a Stormwater Consolidated Linear Infrastructure (CLI) Environmental
Compliance Approval (ECA) to the Region of Peel. The Stormwater CLI ECA covers storm assets servicing
regional roads, namely storm sewers, ditches, stormwater management facilities and low impact
development, and Stormwater Pumping Stations. The Stormwater CLI ECA sets forth conditions for
alterations to the stormwater system as well as ongoing operation of the system. The ECA comes with
criteria for design of alterations to the Region's existing stormwater system. At the time of completion of
the Class EA study, the CLI ECA template and criteria were not available, therefore the Class EA
recommendations do not guarantee compliance with the CLI ECA conditions and criteria. It is recommended
that at the detailed design stage, the Engineering Consultant re-assess the Class EA recommendations
against the CLI ECA criteria and make the necessary adjustments and changes to the stormwater
recommendations to be in compliance, where feasible.

3.5 Water Balance

As outlined in Section 3.4, the Region, TRCA, and MESP have water balance criteria which requires the on-
site retention of the larger of the runoff volume from a 5 mm storm event and the pre-development water
balance/groundwater recharge volume. Table 3-1 below outlines the volumes for each subcatchment, with
an identification of the larger volume requirement.

Pre-development water balance volumes were calculated using Table 3.1 (Urban Lawns/Shallow Rooted
Crops) of the Ministry of the Environment, Conservation and Parks (MECP) Stormwater Management
Planning and Design Manual (SWMPDM, 2003), and historical rainfall data obtained from the Environment
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Canada rainfall gauge located at the Toronto Lester B. Pearson International Airport (Gauge A). Monthly
and daily precipitation data was obtained for the years 1995 to 2019 and converted into an annual average
rainfall depth. The pre-development water balance volumes were calculated using the proposed R.O.W.
subcatchments and existing impervious conditions (ref. Plans 1 to 4, Appendix C). Supporting calculations
are provided in Appendix B.

Post-Development runoff volumes from the 5 mm storm event were calculated using the proposed R.O.W.s
and proposed imperviousness (ref. Figures 5 to 8, Appendix C).

As outlined in Table 3-1, the runoff volumes from the 5 mm storm event govern the water balance retention
volume requirements, compared to the pre-development groundwater recharge volume. Water Balance
retention volume requirements are discussed further in Section 3.7, and a long list of stormwater
management practices suitable to achieving the water balance criteria are outlined in Section 3.8.

Table 3-1 Water Balance Retention Volume Requirements

Pre-Development Water

Post-Development Runoff Volume from

Subcatchment Balance/Groundwater Recharge Volume 5 -
(Average Daily Volume in m3) e e
A1 9 82
A2 7 70
A3 7 72
Ad 9 82
A5 9 84
A6 9 76
A7 22 211
CR1 9 103
CR2 6 61
CR3 4 41
CR4 8 66
CR5 5 52
Note(s)

1. Bolded values indicate governing water balance volume

As outlined in Section 3.4.1, the SWM facilities proposed within the Area 47 development blocks are to be
designed to service the City and Region R.O.W.s for the water quantity, water quality, and erosion control
SWM requirements. Information pertaining to the manner in which the major and minor systems of the City
and Region R.O.W.s would be connected to the systems servicing the development blocks has not been
made available for the current study. As such, the subcatchments represented on Figures 1 to 8 (ref.
Appendix C), and the corresponding water balance volume requirements, should be reviewed and refined
when this information becomes available. This is expected to occur at the detailed design stage.

3.6 Road Reconstruction

As outlined in Section 3.4.1, the Region’s road reconstruction criterion is to be applied to the Part AR.O.W.s.
The road reconstruction criterion requires new linear projects that result in the creation of impervious
surface(s) and/or fully reconstructs the existing impervious surface, to provide storage for the greater
volume associated with the following scenarios:
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1. The runoff generated from the geographically specific 90™ percentile rainfall event (27 mm) from the
new and/or fully reconstructed impervious surfaces on the site. The site shall be required to maintain
the pre-development water balance, or;

2. The runoff generated from the geographically specific 90™ percentile rainfall event (27 mm) from the
net increase in impervious area(s) on the site. The site shall be required to maintain the pre-
development water balance.

Based on a review of the proposed R.O.W.s, scenario #1, as described above, would generate larger runoff
volume as the new and/or fully reconstructed impervious surface area is larger than the net increase in
impervious surface area. Therefore, calculations of the runoff from the 90" percentile rainfall event were
completed for this scenario. The impervious coverages and resulting runoff volumes are summarized in
Table 3-2 below. Supporting calculations for both scenarios are provided in Appendix B.

Table 3-2 Region’s Volume Control Requirements for Linear Developments (m?)

Total Proposed Impervious Area Runoff Volume from 27 mm Storm Event
Subcatchment (ha) m
A1l 1.64 A4
A2 141 379
A3 1.44 388
A4 1.64 442
A5 1.67 451
A6 1.53 412
A7 4.22 1140
CR1 2.07 558
CR2 1.23 331
CR3 0.82 221
CR4 1.31 354
CR5 1.05 283

It is concluded from a comparison of the water balance retention requirements, presented in Table 3-1, to
the road reconstruction runoff volume control requirements, presented in Table 3-2, that the latter criterion
governs. Retention volume requirements are discussed further in Section 3.8, along with a long list of
stormwater management practices suitable for the study area.

3.7 Stormwater Management Opportunities

3.7.1 General Stormwater Management Opportunities

Stormwater Management practices (SWMPs) for the management of roadway runoff generally fall into two
categories: those that address stormwater quantity (including erosion) and those that manage stormwater
quality of surface runoff. In addition, Low Impact Development (LID) best management practices are
designed to provide water quality treatment and quantity control for smaller, more frequent storm events,
and water retention.

As outlined in Section 3.4.1, stormwater quantity, quality and erosion criteria for the Study Area are to be
provided by the internal development blocks within Area 47. As such, proposed works for the current study
are limited to water balance and road reconstruction criteria.
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In terms of water balance and road reconstruction criteria, the SWMPs relate to the retention (i.e. infiltration)
of runoff from the new pavement, and where possible, runoff from the existing pavement; however, current
legislation solely relates to the former. Typically, the required retention volumes are dictated by agency
standards, and are also often defined in a watershed or subwatershed planning study. Water balance and
road reconstruction retention volume requirements for the Study Area are outlined in Table 3-1 and
Table 3-2 respectively, and it has been determined that the Region's road reconstruction criteria govern the
retention volume requirements.

Various Best Management Practices or Stormwater Management practices are available to address the
water balance retention volume requirements of runoff from roadways. Due to the linear nature of roadway
corridors however, not all stormwater management practices are considered appropriate. Typically, suitable
BMPs for linear roadway corridor come in the form of Low-Impact Development (LID) BMPs. Various LID
BMPs are reviewed in the following section. The review was completed to determine suitability of each LID
BMP in managing the water balance retention volume requirements, taking into consideration the Study
Area topography, soils, groundwater level, and future conditions land use.

3.7.2 Low Impact Development Best Management Practices

Low Impact Development represents the application of a suite of BMPs normally related to source and
conveyance storm water management controls to promote infiltration and pollutant removal on a local site
by site basis. These measures rely on eliminating the direct connection between impervious surfaces such
as roads and the storm drainage system, as well as the promotion of infiltration of road drainage. General
design guidelines and considerations for source and conveyance controls have been advanced since the
early 1990's as part of the Ministry of Municipal Affairs and Housing (MMAH) “Making Choices” and in 1994
as part of the Ministry of the Environment's original Best Management Practices Guidelines.

Subsequent to the 1994 MOE Guidelines, technologies and standards have been developed further for the
application of source and conveyance controls. These have evolved into a class of BMPs referred to as Low
Impact Development (LID) practices, which have advanced as an integrated form of site planning and storm
servicing to maintain water balance and providing storm water quality control for urban developments.
Initial results from studies in other settings have demonstrated that LID practices provide benefits by way
of reducing the erosion potential within receiving watercourses and thereby reducing the total volume of
end-of-pipe storm water erosion control requirements. In addition, due to volumetric controls afforded by
LID BMP's, water quality is also improved through a reduction in mass loading. The benefits from LID storm
water management practices are generally focused on the more frequent storm events (e.g. 2-year storm)
of lower volumes as opposed to the less frequent storm events (e.g. 100-year storm) with higher volumes.
It is also recognized that the forms of LID practices which promote infiltration or filtration through a granular
medium provide thermal mitigation for storm runoff.

Guidelines regarding the application of LID practices and techniques have been developed within various
jurisdictions in the United States and Canada. The Toronto and Region Conservation Authority (TRCA) and
Credit Valley Conservation (CVC) have produced the 2010 Low Impact Development Stormwater
Management Manual, for the design and application of LID measures, various LID techniques, as well as
their function that are applicable to road projects. While most of these are typically implemented to provide
water quality and/or water quantity control, they can also be utilized to provide water balance retention
given their ability to capture and retain runoff volume. Descriptions of various LID BMPs with infiltration
capabilities are provided below.

Infiltration Trenches

Infiltration trenches can be positioned at surface level or below ground (i.e. subsurface). At-surface
infiltration trenches are designed to receive surface runoff, while subsurface infiltration trenches receive
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runoff that has been captured by catchbasins and/or storm sewers. Infiltration trenches are preferred in
areas that have reasonable infiltration properties (15 mm/ hr, 1 x 10°® cm/s), but can be implemented in
all soil types as long as they are large enough to store the design volume.

For R.O.W.s, at-surface infiltration trenches are restricted to the pervious areas within the boulevards or
island areas (if proposed). Subsurface infiltration trenches can be positioned beneath impervious areas
such as sidewalks and multi-use pathways. For subsurface infiltration trenches receiving drainage from
catchbasins, all catchbasins should be fitted with Goss traps to filter floatable debris.

Infiltration trenches are restricted in depth by local groundwater levels. As per the Low Impact
Development Stormwater Management Planning and Design Guide (ref. CVC, TRCA, 2010), the minimum
separation between the underside of an infiltration trench and the seasonally high groundwater level is
1.0 m. As outlined in Section 3.4, depths from surface to groundwater levels will increase under future
conditions, ranging in depths of 1.2 m — 9.7 m below proposed ground surface. Infiltration trenches will
likely require a depth of at least 500 mm. Therefore, in order to implement an infiltration trench, the
minimum depth from surface to groundwater level would have to be at least 1.5 m. Many boreholes did
not encounter groundwater during drilling, indicating that there are no restrictions to the depth of
infiltration trenches in those areas, up to the termination of the borehole. Infiltration trench feasibility
would need to be considered on a location by location basis based on the preceding identified depths.

Permeable Pavers/ Pavement

Permeable pavement could be implemented for the entirety, or for sections, of the proposed sidewalks
and multi-use trails. Permeable paved sidewalks and multi-use trails would reduce the runoff volume
from paved surfaces within the urban road R.O.W. As a standalone LID BMP, however, it would not be
able to meet the water balance criteria, as it would treat a limited area and would not treat the roadway
itself (which would be expected to generate the largest portion of runoff). It is understood that the
Region does not prefer to implement permeable pavement on their projects due to
operations/maintenance issues and performance concerns. As such, permeable pavement is not
recommended for implementation.

Pervious Pipes

Pervious pipes could be used in combination with either bioretention systems or infiltration trenches.
As a standalone SWM measure, pervious pipes can be a cost-effective and relatively simple method to
achieve water balance requirements, while eliminating the need for surface space within the right-of-
way.

Conventional Underground Storage (Cellular Systems)

Modular style plastic chambers (e.g. Brentwood™, StormTech™, Triton™ or other equivalent and
approved systems), could be considered to achieve water balance requirements. Conventional
underground storage can be implemented in a similar manner to subsurface infiltration trenches,
receiving runoff that has been captured by catchbasins and/or storm sewers. Conventional underground
storage is typically implemented to achieve water quantity requirements; however, these systems often
serve also to achieve water balance requirements by making the bottom of the storage tank infiltrative.

Bioretention Systems

Bioretention systems can be implemented in the pervious areas within the boulevards or island areas (if
proposed), similar to at-surface infiltration trenches. Bioretention systems should be approximately 10%
to 20% in size of the contributing drainage area, with typical drainage areas of 0.50 ha and a maximum
drainage area of 0.80 ha. Slopes within bioretention systems are typically 1% to 5%. Bioretention
systems are also preferred in areas that have reasonable infiltration properties
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(15 mm/hr, 1 x 10® cm/s), but can be implemented in all soil types as long as the water quality event
can be temporarily stored (typical depths 0.15 m to 0.25 m) before infiltrating and an underdrain is
provided. Bioretention systems should have forebays for a form of surface water pre-treatment.
Catchbasins fitted with goss traps can be used to filter out floatable debris before directing runoff to the
infiltrative component of the bioretention system.

Enhanced Grassed Swales

Grassed swales designed with a trapezoidal geometry and flat longitudinal profiles with largely un-
maintained turf can provide infiltration, similar to bioretention cells. Their application in linear corridors
is particularly appropriate and can be further enhanced through the introduction of check dams to
provide additional on-line storage. Their application in urbanized roadway cross-sections (i.e. curb and
gutter) often requires alternative grading and roadway configurations which can compromise the
function of the roadway itself and are therefore typically not preferred in those cases. Notwithstanding,
gutter outlets along outside lanes have been demonstrated to function effectively where the right-of-
way can accommodate the design. Based on the proposed ultimate urbanized road R.O.W., enhanced
grassed swales are likely not a practical water balance measure.

Filter Strips

Filter strips are typically designed for small drainage areas (less than 2 ha +) and are applied as part of
a treatment train. Filter strips require flat areas with slopes ranging from 1 to 5% and are usually in the
range of 10 to 20 m in length in the direction of flow. Flow leaving filter strips should be a maximum of
0.10 m depth, based on a 10 mm storm event. Based on the limited space within the proposed R.O.W.s,
filter strips are likely not a practical water balance measure.

Based on the foregoing review, the following LID BMPs have been short-listed:

e Infiltration Trenches

e Pervious Pavers/Pavement

e Pervious Pipes

e Conventional Underground Storage

e Bioretention Systems

As outlined in Section 3.4.1, the SWM facilities proposed within the Area 47 development blocks are to be
designed to service the City and Region R.O.W.s for the water quantity, water quality, and erosion control
SWM requirements. Information pertaining to the manner in which the major and minor systems of the City
and Region R.O.W.s would be connected to the systems servicing the development blocks has not been
made available for the current study. As such, the advantages and disadvantages of the short-listed LID
BMPs should be further reviewed and refined when this information becomes available. This is expected to
occur at the detailed design stage.

3.8 Assessment of Alternative Drainage Plans

As noted in Section 3.4.3, the MESP recommended that the SWM facilities within the Area 47 development
blocks be designed to service the City and Region R.O.W.s for the water quantity, water quality, and erosion
control SWM requirements (ref. Figure 3-2). This approach requires formal agreement between the City,
Region, and private landowners to allow for R.O.W. drainage to enter development blocks. However, the
City and Region advised that these discussions with private landowners have not yet reached a positive
conclusion by the time of writing of this report. As a result, the SWM approach advanced in the MESP may
no longer be a viable approach.
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As a formal agreement has not, to date, been established between the City, Region, and landowners, the
requisite water quantity, water quality, and erosion control SWM requirements for the R.O.W. drainage may
need to be implemented within the R.O.W. In this context, discussions between the City and Region are
ongoing on the issue of possible management of roadway stormwater runoff from each other's RO.W.’s.
Further discussions are required in this regard and any agreement may influence the design of SWM systems
for this development area.
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Figure 3-2 MESP SWM and Drainage Recommendations — Locations of Facilities

As noted in Section 1.0, the study scope of this assessment includes both City and Region roadways. Part A
includes Region owned R.O.W.'s and Part B includes City owned R.O.W.’s. As has been noted, RO.W.'s
included as components of Part A are:

1. Arterial A2, a new six-lane north-south major arterial road, extending from Mayfield Road east of
Clarkway Drive to Major Mackenzie Drive/RR50; and,

2. Coleraine Drive from Arterial A2 to Mayfield Road including realignment at Arterial A2 west of RR50.
A general evaluation of stormwater management alternatives will typically include the following scenarios:

¢ Do nothing

For this evaluation, the Do Nothing scenario cannot be advanced as it would not address Region
and/or City requirements for stormwater management.

e All LIDs within the ROW

Similarly, LIDs facilitate stormwater control promote infiltration and pollutant removal on a local site
by site basis. The benefits from LID storm water management practices are focused on more frequent
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storm events (e.g., 2-year storm) of lower volumes as opposed to the less frequent storm events
(e.g., 100-year storm) with higher volumes. As such, some form of SWM controls is required to
address the less frequent storm events.

e Combination of LIDs and adjacent land SWM facilities

As noted in Section 3.4.1, a premise for design of the stormwater quantity, quality and erosion
features required for all the roadways within the Study Area is that these control features/facilities
are provided by the internal development blocks within Area 47. This approach is recommended for
the Arterial A2 R.O.W. is consistent with the Combination of LIDs and adjacent land SWM facilities
scenario.

However, the feasibility of internal development blocks SWM controls servicing the R.O.W. along Coleraine
Drive has been brought into question by the adjacent landowners. As such, preliminary evaluation of
alternatives has been completed as outlined in Section 3.8.1.

3.8.1 Coleraine Drive Drainage Planning

Two alternative stormwater management options have been considered for the Coleraine Drive RO.W.,,
namely (ref Appendix E):

1. Alternative #1 - Redirecting R.O.W. drainage from Subcatchments CR4, CR5, CR6, CS6 and A7, away
from SWMFs R7b and R4b, to SWMF R4a.

A high-level review of alternative (1) has been completed based on the following:

a) Determine Technical Feasibility of Alternative Drainage Plan: confirmation of sufficient elevation to
support a gravity conveyance system to SWMF R4a.

b) Preliminary Storm Sewer Design for Alternate Drainage Plan: preparation of a preliminary storm
sewer design and layout for the noted drainage scenario.

¢) Hydrologic Modelling: development of a hydrologic model to simulate the 100-year stormwater
runoff in support of the assessment of the feasibility of redirection of runoff to SWMF R4a.

d) Costing: development of a high-level cost of the preliminary storm sewer design and alternate
storage framework for the noted drainage concept.

Each of these component tasks is documented in Appendix E.

2. Alternative #2 - Redirecting R.O.W. drainage to a new SWM facility to be located (under discussion) in
the north-west quadrant of the intersection of Coleraine Drive and Arterial A2 as illustrated in
Figure 3-2.

The multi-lateral discussions have not reached conclusion, regarding SWM facility location, at the time
of writing of this report. However, the developer group has generally agreed to locate the proposed
stormwater management near the intersection of Coleraine Drive and future Arterial Road A2 that will
accommodate storm runoff from the realigned Coleraine Drive (ref. Agreement from N
I Appendix D). Further, the exact facility location, dimensions and design details will be
determined during future phases of work. Discussions between the Region of Peel and City of
Brampton have concluded that the Region of Peel will arrange for the design and construction of the
stormwater management pond and the City of Brampton will accept conveyance and maintenance of
the pond after the maintenance/warranty period. As Alternative #1 is considered viable, as
demonstrated by the assessment outlined in Appendix E, it is presupposed that Alternative #2 will also
be found to be viable technically and should be of similar cost. As such, this scenario should be further
evaluated during detailed design and the R.O.W. drainage, per the catchments divide provided in this
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SWM report (ref Appendix C Plans 6, 7 and 8), be the responsibility of the adjacent landowners to
accommodate.
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4.0 HYDRAULICS

4.1 Purpose

Hydraulics relates to the calculation of water surface elevations and velocities for the design storm peak
flows generated by the hydrologic models and supports assessment of hydraulic structure performance
(i.e. capacity, overtopping conditions, etc) and delineation of floodplains. Structures included in this
evaluation are outlined in Table 4-1 and illustrated in Figure 4-1.

This report section documents the evaluation of crossings G, H and .

Table 4-1 Structures included for Assessment for Parts A and B

Project Crossing HEC-RAS Reference Wat C ing Locati
|

River-4 Reach-1 24.4425 Coleraine Drive
Part A proposed intersection of
G River-4 Reach-1 24343 | Rainbow Creek | Coleraine Drive and E-W
Arterial A2
H River-4 Reach-1 24.424 Countryside Drive
B Gore Road Trib Reach1 1412.42 Gore Road Countryside Drive
A Gore Road Trib Reach1 1410.052 Tributary E-W Arterial A2
Part B E Clarkway Trib Reach3 1512.505 Countryside Drive
D Clarkway Trib Reach2 1512.372 Clarkway Clarkway Drive
F River11 Reach 11 356.6 Tributary Clarkway Drive
C Clarkway Trib Reach31 1510.123 E-W Arterial A2

4.2 Methodology

TRCA provided Wood with the current Rainbow Creek HEC-RAS models (ref. email correspondence Chekol-
Parajuli, dated Mach 11, 2019). It is understood that the models were most recently updated by Candevcon
Limited (CDC) and The Municipal Infrastructure Group (TMIG) in January 2018 to reflect the Rainbow Creek
realignment proposed by the MESP Addendum (ref. Savanta, January 2018). As per the email
correspondence, Wood is of the understanding that the provided models are approved for use in the current
study.

Two (2) models were provided by TRCA. It is understood that the two models are identical, with the
exception of the steady flow files assigned in each model. One (1) model contains steady flow files for the
2-year to 100-year storm events and the other model contains the steady flow files for the Regulatory
conditions. It is understood that the Regulatory model is to be utilized to simulate the Regional Storm
steady flow profile. Lastly, as per the model description box, it is understood that the steady flow files are
representative of the 2016 TRCA hydrology update (for River-4 Reach 1, only). It is noted that, to Wood's
knowledge, the steady flow values contained in the steady flow files are not reflective of climate change
projections. Per Section 7.2.2 of the Region’s SWM Criteria (2019), the Region has a four (4) step process
for considering climate change resiliency in the design of SWM infrastructure. As such, Wood recommends
that climate change influences be assessed at the detailed design stage.
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The model representing the 2-year to 100-year storm events contains six (6) plans. It is understood that the
plan file named “Existing Condition Updated Flows" is representative of the geometry and flow conditions
for the existing conditions of the Study Area, and the plan named “Scenario A" is representative of the
geometry and flow conditions for the proposed conditions of the realigned Rainbow Creek through the
Study Area. Similarly, the model representing the Regulatory conditions contains three (3) plans. It is
understood that the plan file named “Existing Condition Updated Flows" is representative of the geometry
and flow conditions for the existing conditions of the Study Area, and the plan named “Proposed Ultimate
Condition” is representative of the geometry and flow conditions for the proposed conditions of the
realigned Rainbow Creek through the Study Area. As such, hydraulic assessments of the existing and
proposed conditions have been carried out using these plan files.

The Rainbow Creek hydraulic model extends from its confluence with the Main Humber River at Highway
407 (downstream limit) to about Kirby Road (upstream limit). Only one (1) of the west branches of the
Rainbow Creek model is relevant to the current study as it is the only branch that drains Part A of the Study
Area. This branch of the Rainbow Creek is designated River4-Reach 1 in the HEC-RAS model.

The provided HEC-RAS models have been revised for the evaluation of the proposed structures. Revisions
include adjustments to the Coleraine Drive culvert (ref. Figure 4-1, Culvert I) and an additional structure
added at the proposed intersection of Coleraine Drive and Arterial A2 (ref. Figure 4-1, Culvert G). Note that
the Rainbow Creek crossing at Countryside Drive (ref. Figure 4-1, Culvert H) has also been sized and included
in the proposed conditions model to ensure that the hydraulic impact of this proposed crossing is
represented. The Countryside Drive crossing evaluation, however, is included as a component of the Part B
Report.

Note that boundary conditions in the TRCA provided HEC-RAS models were not changed for this evaluation.

4.3 Hydraulic Structure Performance Assessment

4.3.1 Hydraulic Structure Sizing Criteria

The hydraulic assessment of the Study Area has considered design criteria from several agencies including,
the Region, the MTO, and the Ministry of Natural Resources and Forestry (MNRF) as follows.

Region of Peel
No overtopping of the roadway during the Regional Storm Event is to occur at culverts and bridges.
MTO

MTO guidelines for culvert and bridge hydraulic design are based on providing a set freeboard and
clearance. Freeboard is measured from the design event water surface elevation to the edge of travelled
way. Clearance is measured from the design event water surface elevation to the obvert of the crossing.
The design event, freeboard and clearance required consider the road classification and the total structure
span. MTO guidelines are summarized in Table 4-2. The existing crossings have been assessed based on
the future road classifications which are proposed to be classified as Urban Arterial.

MNRF

The MNRF's guidelines relate to the safe passage of pedestrians and passenger and emergency vehicles
across the length of road over which the Regulatory storm event may overtop. Safe passage is determined
by overtopping depths, overtopping velocities and consideration for the combined impact (i.e. product of
depth and velocity) and represents ‘low risk’ to the method of transportation (i.e. pedestrian or vehicle).
Table 4-3 summarizes the maximum allowable depths and velocities.

TP115086 | 9/27/2022 Page 25

wood.



Part A: Stormwater Drainage Assessment
Environmental Assessment Study of Arterial Roads within the Highway 427 Industrial Secondary Plan Area (Area 47)

Table 4-2 Design Flow Return Period for Bridges and Culverts (Years) —
Standard Road Classification

Clearance Clearance
Functional Road 2 an le > 2 Freeboard e . Criteria for
epe  as e . - Criteria for .
Classification > equa eater tha Criteria (m) Bridges (m) ! Open-Footing
9 Culverts (m) 2
Freeway, Urban Arterial 50 100 1.0 1.0 0.3
Rural Arterial, Collector 25 50 1.0 1.0 0.3
Local 10 25 0.3 03 0.3
Note(s)

1. Highway Drainage Design Standard (MTO, January 2008)
2. ltis noted that there are no clearance criteria for closed-footing culverts

Table 4-3 Design Criteria for Pedestrian and Vehicular Access

Access Maximum Overtopping Maximum.Overtopping Maximum Product
Depth (m) Velocity (m/s) (m?/s)
Pedestrian 0.3 1.7 04
Passenger Vehicle 0.3 30 N/A
Emergency Vehicle 09 45 N/A

Note(s)
1. Highway Drainage Design Standard (MTO, January 2008)

4.3.2 Existing Conditions

All existing roads within the Study Area are proposed to be classified as Urban Arterial in the future and
have been assessed on this basis. It is noted that the MNRF criteria are not relevant for the proposed
conditions since the travelled way is required to be flood-free for the Regional Storm (ref. Section 4.3.1) as
directed by Region of Peel requirements. However, the existing conditions assessment has considered these
criteria for information purposes. The criteria for safe passage have been applied assuming ingress/egress
for pedestrians. The results of the hydraulic structure performance assessment are summarized in
Table 4-4. The HEC-RAS model is provided in Appendix B.

The results outlined in Table 4-4 indicate that the existing Study Area crossing does not meet either the
MTO or MNRF design criteria, nor the Region’s design criteria to convey the Regional Storm event without
overtopping the roadway. Therefore, the existing crossing must be resized for the proposed conditions, in
addition to the new crossing for Arterial A2.
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Table 4-4 Coleraine Drive Culvert | — Existing Performance

Structure — Culvert |

Type/Configuration Concrete Box Culvert Closed Bottom
Size (m) 2.40 (W) x 0.60 (H) x 10.0 (L)
: S Existing : o Existing
MTO Design Criteria Performance MNRF Design Criteria
Desian Event Access mode Pedestrian
esign Even -
(Return Period) 20 Year <2 Year Maximum 03m 0.16 m
Overtopping Depth (D)
Maximum
Freeboard (m) 1m Overtopped Overtopping Velocity (V) 1.70 m/s 1.85 m/s
Clearance (m) N/A N/A Maximum Product 04 03
(DxV) ’ ’
Note(s)

1. Values in this table reference the design storm conveyance requirement
2. The existing conditions Coleraine Drive culvert is referenced as HEC-RAS section 24.475

4.3.3 Proposed Conditions

As outlined in Section 1.0, the future conditions for Part A of the Study Area proposes a new six-lane north-
south major arterial road (Arterial A2) from Mayfield Road east of Clarkway Drive to Major Mackenzie
Drive/RR50 and widening of Coleraine Drive from Arterial A2 to Mayfield Road including realignment at
Arterial A2 west of RR50. Due to the realignment of the Rainbow Creek, Culvert | is proposed to be relocated
under Coleraine Drive, and has a HEC-RAS reference of River-4/Reach-1/24.4425 under proposed
conditions. The proposed Arterial A2 roadway and reconstructed Coleraine Drive are proposed to intersect
at Rainbow Creek (ref. Plans 4 and 8, Appendix C), therefore an additional crossing along Rainbow Creek is
required at this location (Culvert G having HEC-RAS reference River-4/Reach-1/24.343).

The proposed crossings have been sized using the Rainbow Creek HEC-RAS model provided by TRCA. The
geometry files representing the proposed conditions of the realigned Rainbow Creek have been revised,
including adjustments to structure coding, as well as the addition, removal and adjustment to bounding
cross sections. Geometries for the added cross sections have been estimated by interpolating between two
(2) original cross sections contained in the received model (ref. Appendix B for HEC-RAS model details). The
Part A crossings have been sized to meet the criteria outlined under Section 4.3.1 with the proposed
configurations outlined in Table 4-5.

Table 4-5 Culvert | and G Proposed Configurations

Bridge to replace the existing culvert crossings
17.0m 22m 473 m | at Coleraine Drive (Culverts at HEC-RAS Section

(Coleralne Drive) 24.475 in the existing conditions model)

G New bridge crossing proposed at the
(Arterial A2/ Coleraine Drive) 250m & m 750m intersection of Arterial A2 and Coleraine Drive.
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The hydraulic performance of the proposed Crossing | and G is summarized in Table 4-6. The results indicate
that the proposed sizes for the two (2) crossings within the Study Area satisfy both the MTO and Region
design criteria. As previously noted, the MNREF criteria are not relevant for the proposed conditions as the
travelled way is required to be flood-free for the Regional Storm (ref. Section 4.3.1). As such, the results for
the MNRF criteria have not been presented.

Table 4-6 Part A Crossings - Proposed Configuration Hydraulic Performance

: s Hydrauli
Coleraine Drive - Culvert | MTO Design Criteria ydrautic
Performance
. . . Design Event .
Type/Configuration Bridge (Return Period) 100-Year Regional
) Freeboard (m) 1m 1.54m
Size (m) 17.0 (W) x 2.2 (H) x47.3 (L)
Clearance (m) 03 m 08 m

Countryside Drive — Culvert G MTO Design Criteria Hydraulic
Performance
. . . Design Event .
Type/Configuration Bridge (Return Period) 100-Year Regional
) Freeboard (m) 1m 2.84
Size (m) 25.0 (W) x 2.5 (H) x 75.0 (L)
Clearance (m) 1.0m 1.39

Tables 4-7 and 4-8 summarize the comparison of existing and proposed conditions along Rainbow Creek
from Highway 50 to Mayfield Road. It is noted that there are no changes in computed water surface
elevations or computed channel velocities between proposed and existing conditions downstream of Old
Castlemore Road, where no changes are contemplated as part of the Area 47 development plans.

Between Old Castlemore Road and Mayfield, channel alterations are contemplated, as are new and replaced
watercourse crossings at roadways (specifically culverts G, H and ). In this reach of Rainbow Creek, the
reconfiguration of the HEC-RAS model to model proposed conditions does not allow direct comparison,
section for section, with the existing conditions model, however, the following observations are noted:

e Between Old Castlemore Road and the new structure proposed at the intersection of Arterial A2 and
Coleraine Drive, computed water surface elevations for proposed conditions are generally lower than
those computed under existing conditions, for both Regional and 100-year flood conditions.

e Between the new structure proposed at the intersection of Arterial A2 and the new Countryside Drive
culvert, computed water surface elevations for proposed conditions are generally higher than those
computed under existing conditions, for both Regional and 100-year flood conditions.

e Between the new Countryside Drive culvert and the new culvert on Coleraine Drive, computed water
surface elevations for proposed conditions are generally higher than those computed under existing
conditions, for both Regional and 100-year flood conditions.

e Between the new culvert on Coleraine Drive and Mayfield Road, computed water surface elevations for
proposed conditions are generally higher than those computed under existing conditions, for both
Regional and 100-year flood conditions.

e At Mayfield Road, water surface elevations are computed as being 18 cm and 15 cm higher,
respectively, for the Regional Flood and 100-year Flood conditions.
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Table 4-7 Rainbow Creek (River-4/Reach-1) —
Comparison of Existing and Proposed Hydraulic Conditions — Regional Flood Event

Water Surface Channel Water Surface Channel Water Surface Channel
Profile Elevation Velocity Elevation Velocity Elevation Velocity
(m) (m/s) (m) (m/s) (m) (m/s)
24.52 Regional 228.90 3.00 228.72 3 0.18 0
24.51 Regional 226.96 2.58 226.73 1.89 0.23 0.69
24.5 Regional 226.11 1.87 225.57 2.9 0.54 -1.03
2449 Regional 225.05 2.11 223.92 2.2 1.13 -0.09
2446 Regional 224.00 3.02 222.72 1.42 1.28 1.6
2445 Regional 223.05 0.98 222.19 2.55 0.86 -1.57
24.445* Regional 222.91 2.04
244425 Coleraine Drive
24.4419* Regional 222.10 3.70
24.441 Regional 221.59 1.94
2444 Regional 221.23 1.51 221.2 1.49 0.03 0.02
24432* Regional 22048 2.46
24.424 Countryside Drive
24417* Rgional 219.20 2.82
24411 Regional 218.33 0.80
2441 Regional 218.13 1.44 217.8 2.8 0.33 -1.36
24.401 Regional 217.86 1.87
244 Rgional 217.08 2.82 216.73 2.52 0.35 0.3
24.391 Regional 216.70 1.22
24.39 Regional 216.12 3.02 215.83 2.24 0.29 0.78
24.381 Regional 215.61 1.03
24.38 Regional 215.16 3.07 214.53 2.12 0.63 0.95
24.372 Regional 214.66 2.30
24.371 Regional 213.96 3.63
24.37 Regional 213.54 1.72 212.61 2.52 0.93 -0.8
24.362 Regional 212.93 2.31
24.361 Regional 212.45 1.53
2436 Regional 212.28 1.28 211.69 1.01 0.59 0.27
24.351 Regional 211.63 347
2435 Regional 210.99 2.18 210.92 3.48 0.07 -1.3
24.348* Regional 210.84 1.50
24.3459 Regional 210.84 0.78
24.344 Regional 210.76 1.31
24.343 New Intersection of Coleraine & Arterial A2
24.342 Rgional 210.06 2.68
24.3415 Regional 209.94 1.97
24.3409* Regional 209.72 2.88
24.34 Regional 209.58 1.95 210.27 1.13 -0.69 0.82
24.33 Regional 208.77 1.77 210.13 1 -1.36 0.77
24.328 Regional 208.58 1.39
24.322 Regional 208.38 1.61
24.32 Regional 208.30 1.63 209 4.15 -0.7 -2.52
24.31 Regional 207.95 2.09 208.56 1.65 -0.61 0.44
24.3 Regional 207.78 1.85 208.28 2 -0.5 -0.15
24.29 Rgional 207.46 1.76 207.6 2.56 -0.14 -0.8
24.28 Regional 206.61 2.12 207.09 142 -048 0.7
24.27 Regional 205.72 1.73 206.09 3.1 -0.37 -1.37
24.26 Regional 204.48 2.54 205.12 1.84 -0.64 0.7
24.25 Regional 204.18 1.00 204.18 2.72 0 -1.72
24.24 Regional 204.14 0.66 204.08 1.15 0.06 -0.49
24.235 Old Castlemore Road
24.23 Regional 203.43 2.37 203.43 2.37 0 0
24.22 Regional 203.09 2.30 203.09 2.3 0 0
24.21 Regional 202.73 1.92 202.73 1.92 0 0
24.205 Castlemore Road
24.2 Regional 201.79 3.10 201.79 3.1 0 0
24.19 Regional 201.58 1.87 201.58 1.87 0 0
24.18 Regional 201.58 0.41 201.58 0.41 0 0
2417 Regional 201.58 0.2 201.58 0.2 0 0
24.16 Regional 201.57 0.27 201.57 0.27 0 0
24.155 Highway 50
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Table 4-8 Rainbow Creek (River-4/Reach-1) —
Comparison of Existing and Proposed Hydraulic Conditions — 100-Year Flood Event

Water Surface Channel Water Surface Channel Water Surface Channel
Profile Elevation Velocity Elevation Velocity Elevation Velocity
(m) (m/s) (m) (m/s) (m) (m/s)
A |
24.52 100-yr 228.93 3.18 228.78 3.11 0.15 0.07
24.51 100-yr 227.01 2.6 226.79 1.94 0.22 0.66
24.5 100-yr 226.16 1.93 225.61 3.02 0.55 -1.09
2449 100-yr 225.11 2.15 223.97 2.26 1.14 -0.11
2446 100-yr 224.03 3.18 222.77 1.47 1.26 1.71
2445 100-yr 223.34 0.84 222.23 2.65 1.11 -1.81
24.445* 100-yr 223.24 1.82
244425 Coleraine Drive
24.4419* 100-yr 222.16 3.91
24.441 100-yr 221.65 1.96
2444 100-yr 221.31 1.52 220.94 2.05 0.37 -0.53
24432* 100-yr 220.58 2.56
24.424 Countryside Drive
24417* 100-yr 219.27 2.95
24411 100-yr 218.39 0.8
2441 100-yr 218.19 1.52 217.86 2.88 0.33 -1.36
24.401 100-yr 217.91 1.94
244 100-yr 217.11 2.97 216.76 2.64 0.35 0.33
24.391 100-yr 216.73 1.33
24.39 100-yr 216.12 3.05 215.84 2.25 0.28 0.8
24.381 100-yr 215.63 1.03
24.38 100-yr 215.18 3.08 214.53 2.13 0.65 0.95
24.372 100-yr 214.67 2.32
24.371 100-yr 213.98 3.65
24.37 100-yr 213.55 1.74 212.62 2.54 0.93 -0.8
24.362 100-yr 212.95 2.28
24.361 100-yr 212.42 1.64
2436 100-yr 212.24 1.26 211.66 0.99 0.58 0.27
24.351 100-yr 211.6 3.38
2435 100-yr 210.94 2.16 210.9 3.39 0.04 -1.23
24.348* 100-yr 210.78 1.51
24.3459 100-yr 210.78 0.77
24.344 100-yr 210.71 1.28
24.343 New Intersection of Coleraine & Arterial A2
24.342 100-yr 210.03 2.6
24.3415 100-yr 209.92 1.92
24.3409* 100-yr 209.7 2.81
24.34 100-yr 209.54 1.93 210.14 1.26 -0.6 0.67
24.33 100-yr 208.74 1.72 209.97 1.03 -1.23 0.69
24.328 100-yr 208.54 1.41
24.322 100-yr 208.31 1.73
24.32 100-yr 208.22 1.55 208.93 3.77 -0.71 -2.22
24.31 100-yr 207.88 2.03 208.61 1.38 -0.73 0.65
24.3 100-yr 207.71 1.79 208.2 1.83 -049 -0.04
24.29 100-yr 207.37 1.75 207.56 243 -0.19 -0.68
24.28 100-yr 206.44 2.08 206.9 1.2 -046 0.88
24.27 100-yr 205.64 1.48 205.9 3.06 -0.26 -1.58
24.26 100-yr 204.18 3.32 204.87 1.78 -0.69 1.54
24.25 100-yr 203.98 0.74 203.97 2.31 0.01 -1.57
24.24 100-yr 203.96 0.45 203.95 0.82 0.01 -0.37
24.235 Old Castlemore Road
24.23 100-yr 203.2 2.05 203.2 2.05 0 0
24.22 100-yr 202.51 3.01 202.51 3.01 0 0
24.21 100-yr 202.23 1.51 202.23 1.51 0 0
24.205 Castlemore Road
24.2 100-yr 201.61 2.21 201.61 2.21 0 0
24.19 100-yr 200.84 2.98 200.84 2.98 0 0
24.18 100-yr 200.62 0.64 200.62 0.64 0 0
2417 100-yr 200.61 0.24 200.61 0.24 0 0
24.16 100-yr 200.42 1.83 200.42 1.83 0 0
24.155 Highway 50
TP115086 | 9/27/2022 Page 30

wood.



Part A: Stormwater Drainage Assessment
Environmental Assessment Study of Arterial Roads within the Highway 427 Industrial Secondary Plan Area (Area 47)

For Tables 4-7 and 4-8, please note that there is not direct section to section comparison available at all
locations between the proposed and existing conditions models. This due to the addition of proposed
and/or relocated crossings in the proposed model resulting in new sections being added to the model.

The noted increases in computed water surface elevations are limited in spatial extend and are considered
easily addressed with limited re-grading and/or landscaped flood proofing measures to ensure no impacts
to the adjacent developable lands.

As well, computed channel velocities in some reaches may necessitate implementation of erosion controls.

Figure 4-2 illustrates the existing and proposed condition computed water surface elevation information
presented in Table 4-7. As visualized, computed flood extents at the downstream limit of the assessment
identify a reduced flooded area. There is some expansion of the floodplain in the mid-reach area south of
Countryside Drive, but it is expected that, as noted above, these areas can be easily addressed with limited
re-grading and/or landscaped flood proofing measures to ensure no impacts to the adjacent developable
lands. Lands north of Countryside Drive benefit from channel realignment to facilitate new crossings which
results in reduced roadway flooding and reduced flooding of adjacent lands.
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Figure 4-2 Regional Storm Event Flood Mapping of the Existing and Proposed Condition
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5.0 CONCLUSIONS AND RECOMMENDATIONS

The City of Brampton has identified through its Transportation and Transit Master Plan (TTMP, 2009), and
supporting studies (including the Highway 427 Extension Area Transportation Master Plan and the Highway
427 Industrial Secondary Plan (Area 47) Transportation Master Plan) the need for additional capacity in the
road network up to the planning horizon year of 2031. As part of these studies, road network improvements
within Secondary Plan Area 47 were recommended. The recommended road improvements are being
addressed by the current Class EA in two parts:

Part A (Region owned R.0.W.s®):

1. A new six-lane north-south major arterial road (Arterial A2) from Mayfield Road east of Clarkway
Drive to Major Mackenzie Drive/RR50; and,

2. Widening of Coleraine Drive from Arterial A2 to Mayfield Road including realignment at Arterial A2
west of RR50; and,

Part B (City owned R.O.W.s):

3. A new four-lane east-west minor arterial road from The Gore Road to Arterial A2 (E-W arterial);

4. Widening of Clarkway Drive from Castlemore Road to E-W Arterial to four lanes and urbanizing
Clarkway Drive between E-W arterial and Mayfield Road with possible continuous centre turn lane;
and,

5. Widening of Countryside Drive to four lanes from Clarkway Drive to RR50 including realignment at
RR50.

The following conclusions and recommendations stem from the foregoing hydrologic and hydraulic
assessments for the Part A right-of-ways.

5.1 Conclusions

1. Stormwater management design criteria for the following organizations and sources have been
reviewed and integrated as relevant into this evaluation; Toronto and Region Conservation Authority
(TRCA), Ministry of Environment and Parks (MECP), Region of Peel, City of Brampton, and the Master
Environmental Servicing Plan (2016) and the Master Environmental Servicing Plan Addendum (2018). It
has also been noted that the MECP is in the process of issuing a Stormwater Consolidated Linear
Infrastructure (CLI) Environmental Compliance Approval (ECA) to the Region of Peel.

2. The MESP noted that stormwater management planning for this study area be based on the SWM
facilities proposed within the Area 47 development blocks being designed to service the City of
Brampton and Region of Peel owned right-of-ways for the water quantity, water quality, and erosion
control SWM requirements. This approach requires formal agreement between the City, Region, and
private landowners to allow for R.O.W. drainage to enter development blocks. However, the City and
Region advised that these discussions with private landowners have not yet reached a positive
conclusion by the time of writing of this report. As a result, the SWM approach advanced in the MESP
may no longer be a viable approach.

As a formal agreement has not, to date, been established between the City, Region, and landowners,
the requisite water quantity, water quality, and erosion control SWM requirements for the R.O.W.
drainage may need to be implemented within the R.O.W. In this context, discussions between the City
and Region are ongoing on the issue of possible management of roadway stormwater runoff from each

5 R.O.W. = road right-of-way
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other’s RO.W.’s. Further discussions are required in this regard and any agreement may influence the
design of SWM systems for this development area.

3. Two alternate stormwater management options for Coleraine Drive have been advanced, namely:

a) Alternative #1 - Redirecting R.O.W. drainage from Subcatchments CR4, CR5, CR6, CS6 and A7, away
from SWMFs R7b and R4b, to SWMF R4a.

b) Alternative #2 - Redirecting R.O.W. drainage to a new SWM facility to be located in the north-west
quadrant of the intersection of Coleraine Drive and Arterial A2.

4. The right-of-ways are required to control the runoff from the 90™ percentile storm event, as per the
Region of Peel road reconstruction criteria.

5. Based on available borehole logs and groundwater information, the runoff from the 90 percentile
storm event can be controlled via on-site retention by implementing Low-Impact Development Best
Management Practices within the right-of-way.

6. The existing crossing of Coleraine Drive does not meet the applicable Ministry of Transportation criteria
for freeboard and conveyance, and the applicable Region of Peel criteria for conveyance.

7. The proposed crossings of Coleraine Drive and Arterial A2 have been sized to meet the applicable
Ministry of Transportation criteria for freeboard, clearance, and conveyance, and the applicable Region
of Peel criteria for conveyance.

8. A comparison of computed water surface elevations and computed channel velocities under existing
and proposed conditions, indicates that changes are expected, within Area 47. HEC-RAS results at the
upstream boundary, at Mayfield Road, indicate a small increase in computed water surface elevations
of 20 cm and 15 cm, respectively, for the Regional and 100-year Flood events.

9. Increases in computed water surface elevations along the study reach are limited in spatial extend and
are considered easily addressed with limited re-grading and/or landscaped flood proofing measures
to ensure no impacts to the adjacent developable lands.

10. Computed channel velocities in some reaches may necessitate implementation of erosion controls.
5.2 Recommendations

1. The SWM facilities proposed within the Area 47 development blocks are to be designed to service the
City of Brampton and Region of Peel owned right-of-ways for the water quantity, water quality, and
erosion control SWM requirements. Information pertaining to the manner in which the major and
minor systems of the City of Brampton and Region of Peel owned right-of-ways would be connected
to the systems servicing the development blocks has not been made available for the current study.
As such, the road reconstruction retention volume requirements, as well as the short-listed Low-Impact
Development Best Management Practices, should be further reviewed and refined when this
information becomes available.

2. The developer group has agreed to locate the proposed storm water management pond near the
intersection of Coleraine Drive and future Arterial Road A2 that will accommodate storm run-off from
the realigned Coleraine Drive (generally drainage areas encompass the Coleraine Drive R.O.W. from
north of Countryside Drive, south, to the facility [ref Appendix A for plans depicting catchments]).
Further, the exact pond location, dimensions and design details will be determined during future
phases of work. Discussions between the Region of Peel and City of Brampton have concluded that
the Region of Peel will arrange for the design and construction of the stormwater management pond
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and the City of Brampton will accept conveyance and maintenance of the pond after the
maintenance/warranty period.

3. Itis recommended that the proposed crossings of Coleraine Drive and Arterial A2 be advanced to the
detailed design stage.

4. Itis recommended that the Region’s four (4) step process for considering climate change resiliency in
the design of SWM infrastructure should be implemented at the detailed design stage.

5. Itis recommended that Rainbow Creek alterations or floodproofing measures associated with adjacent
developable lands for the reach from Coleraine Drive to Mayfield Road be designed/implemented to
achieve a near zero change in computed results between existing and proposed conditions or to
accommodate minor changes in computed water surface elevations.

6. At the time of completion of the Class EA study, the CLI ECA template and criteria were not available,
therefore the Class EA recommendations do not guarantee compliance with the CLI ECA conditions
and criteria. It is recommended that at the detailed design stage, the Engineering Consultant re-assess
the Class EA recommendations against the CLI ECA criteria and make the necessary adjustments and
changes to the stormwater recommendations to be in compliance, where feasible.
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RECORD OF BOREHOLE No. BHA1 WOOd

Project Number TP115086 Driling Location  Coleraine Drive E:605646 N:4853212 Logged by MS

Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiedby PR

Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 21, 2020 Date Completed Jan 21,2020  Revision No 0, 8/14/20
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50 Vogell Road Units 3 & 4

Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
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RECORD OF BOREHOLE No. BH A2 WOOd
.
Project Number TP115086 Driling Location ~ Coleraine Drive E:605648 N:4853213 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 21, 2020 Date Completed Jan 21,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
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RECORD OF BOREHOLE No. BH A3 WOOd

Project Number TP115086 Drilling Location ~ Coleraine Drive E:605516 N:4853330 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM
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Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 21, 2020 Date Completed Jan 21,2020  Revision No 0, 8/14/20
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RECORD OF BOREHOLE No. BHAS WOOd

Project Number TP115086 Drilling Location ~ Coleraine Drive E:605408 N:4853441 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 21, 2020 Date Completed Jan 21,2020  Revision No 0, 8/14/20
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RECORD OF BOREHOLE No. BH A7 WOOd

Project Number TP115086 Drilling Location ~ Coleraine Drive E:605353 N:4853491 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 21, 2020 Date Completed Jan 21,2020  Revision No 0, 8/14/20
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RECORD OF BOREHOLE No. BH A8 WOOd

Project Number TP115086 Drilling Location ~ Coleraine Drive E:605353 N:4853490 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 23, 2020 Date Completed Jan 23,2020  Revision No 0, 8/14/20
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RECORD OF BOREHOLE No. BH A9 WOOd

Project Number TP115086 Drilling Location ~ Coleraine Drive E:605252 N:4853597 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 21, 2020 Date Completed Jan 21,2020  Revision No 0, 8/14/20
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RECORD OF BOREHOLE No. BHA10 WOOd

Project Number TP115086 Drilling Location ~ Coleraine Drive E:605253 N:4853600 Logged by MS

Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR

Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM

Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 23, 2020 Date Completed Jan 23,2020  Revision No 0, 8/14/20
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RECORD OF BOREHOLE No. BH A11 WOOd

Project Number TP115086 Drilling Location ~ Coleraine Drive E:605117 N:4853720 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 21, 2020 Date Completed Jan 21,2020  Revision No 0, 8/14/20
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g Penetration esting A COV(EL) m TOV(EL | © COM'QENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
2 s | 20 e o GRAIN SIZE
g DESCRIPTION @ | E| 2| 8| & | 3 [movane Nicon Vane* RN é - DISTRIBUTION
z \ = A Intact Intact . . —
3 2|2 g z |z g A Remoud @ Remoud w, W w, 23 (%)
3= E E i o * Undrained Shear Strength (kPa) Plastic Liquid [217)
5 oo vty dai 318 || % |8 |d 2 40 60 80 20 40 60 80 zz GR sA S| cL
about 200 mm ASPHALT 2197 B ]
5 Sand and Gravel FILL 219 i ]
3\ moist 0 B E
: iy L ss| 1|2 | 12F 1o o,
4 trace gravel trace organics trace cobbles B |
DAY 2190 219
V4 a brown 09 1 :
%4 SILTY CLAY / CLAYEY SILT TILL B ]
% Y trace sand trace gravel cobbles/boulders ss | 2 | s8 | 14 | 10 o,
%% sti to hard - 7 1
K i ]
2% - ]
%% ss| 3 |8 | 28 [ i o) b o,
2% — 2 1
2% B -
x/’ 5% B i
%% - :
Z ﬁ(’/ N N
%5 E
% - .
f,g: ss | 4 |100] 38 [ ] o b o,
2% L 217
24 2168 L 3 .
END OF BOREHOLE 30
goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
www woodplc com nd e of 108; Page 1 of 1




RECORD OF BOREHOLE No. BHA13 WOOd
.
Project Number TP115086 Drilling Location ~ Coleraine Drive E:605006 N:4853836 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 21, 2020 Date Completed Jan 21,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
g Penetration esting A COV (._é'f;w W TOV(LEL) 5 COM'QENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
B | s=u| ig > S GRAIN SIZE
g DESCRIPTION @ | E| 2| 8| & | 3 [movane Nicon Vane* RN é - DISTRIBUTION
z > ~ = A Intact Intact : . : .
g é‘ _é_ § z E g A Remodd @ Remoud W, w W, a; (%)
* Undrained Shear Strength (kPa) Plastic Liquid [73%)
5 | o bt w i 318 || % |8 |d 2 40 60 80 20 40 60 80 zz GR sA sl cL
about 200 mm ASPHALT E E
! 2200 i 220
XXX Sand and Gravel FILL 219 b
B3\ moist 03 - ]
RRX | .
3 ] ss| 1 |er| 9 | 1o :
S trace sand trace gravel trace organics B :
RN e
oy — 1 :
35 ; i
PO ss| 2 | 8 | 14 291..0 b
355 2186 - ]
4 brown 15 - .
gég SILTY CLAY/ CLAYEY SILT TILL B ]
% % trace sand to sandy trace gravel SS 3 100 | 36 [ ] ©] p
’4?‘/ cobbles/boulders  , 4
% 7’/ hard B B
2% B 218 —
4 Y
77 : .
2?: R
g?: ss | 4 |100| 82 [ ] o %
% 2173 N ]
END OF BOREHOLE 29
goodlE&lL%na‘?vlsion of Wood ¥ Groundwater encountered on completion o drilling on 1/21/2020 atadeptho 24 m
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
www woodplc com nd e of 108; Page 1 of 1




RECORD OF BOREHOLE No. BHA15 WOOd
.
Project Number TP115086 Driling Location ~ Coleraine Drive E:604898 N:4853934 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 22, 2020 Date Completed Jan 22,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
apour z
g Penetration esting a coviey m Toveey| O COM';ENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
B | s=u| ig = S GRAIN SIZE
DESCRIPTION § § & g 3 5 M OVane* Nilcon Vane* ¢ 100%\1 (%) goo%m) & < DISTRIBUTION
= > - = £ |4 Intact <& Intact w 2 " L w g 2 %
2| e g z | E % A Remodd @ Remoud 3 A 23 (%)
E E o * Undrained Shear Strength (kPa) Plastic Liquid [217)
: 3| 8| & | &% |8 |d 2 40 60 80 20 40 60 80 zz GR SA si cL
about 190 mm ASPHALT 2213 E ]
About 110 mm CONCRE E 220 B ]
dark grey 03 - e
Silty Clay FILL - 221 —
trace gravel trace organics Ss 1 46 | 10 10 p
2 2206 E 7]
4 brown 09 — 1 g
7 SILTY CLAY / CLAYEY SILT TILL - ]
é trace sand trace gravel SS 2 100 8 I 10 ]
%7 sti B ]
% 2200 C 220 ]
END OF BOREHOLE 15
goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
www woodplc com nd e of 108; Page 1 of 1




RECORD OF BOREHOLE No. BHA17 WOOd

Project Number TP115086 Drilling Location ~ Coleraine Drive E:604785 N:4854053 Logged by MS

Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR

Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 22, 2020 Date Completed Jan 22,2020  Revision No 0, 8/14/20

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING

- l Soll Vapour Reading
Penetration esting A COV(LEL) W TOV(LEL)
OSPT 0O PPT @ DCPT 2 4 6 8
A COV(ppm) O TOV (ppm)
M OVane* Nilcon Vane* 100 200 300 Aogpm
A Intact O Intact ; . L L
A Remodd @ Remoud W, w w,
e
* Undrained Shear Strength (kPa) Plastic Liquid
20 40 60 80 20 40 60 80

COMMENTS
&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA Si cL

DESCRIPTION

thology Plo

Sample ype
Sample Number
Recovery (%)

SP 'N'/ RQD (%)
DEPTH (m)
ELEVATION (m)
NS RUMEN A ON
NS ALLA ON

Li

Geodetic Ground Surface Elevation: 222.5m
- about 200 mm ASPHALT E
2223 B
Sand and Gravel FILL 220
\: moist 03
grey/brown

Silty Clay FILL SS 1 83 9
trace sand and gravel

R

-

SRR,
250RRIRRKIRRRRIR
ptoteleteletelete e e e e e e e e

-
0o

N
N
bar

brown
SILTY CLAY/ CLAYEY SILT TILL
trace sand trace gravel SS 3 100 | 20
very sti to hard

N

cobbles /boulders

w

»
ol
(=3
o
»
=
LI |
S B
=
©
s v b b b by
o]
&
O

1

218

LE I I NI IILLTLTAE ATLILALALEL QAR AL AL A L LA LR AL,

&

8

g
TTrrrt

25
2175

END OF BOREHOLE 50

O A NN
S N A A R R

2'°°d|5t'§.;.gmm of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling

50 Vogell Road Units 3 & 4

Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
www woodplc com ol the of Log". R &




Project Number TP115086

RECORD OF BOREHOLE No. BHA18

Drilling Location

Coleraine Drive E:604785 N:4854054

wood.

Logged by MS

Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 22, 2020 Date Completed Jan 22,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SolVapour Reading | 2z
s Penetration esting coviel) m Tovey | O COMI;ENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
2 || 29 oS o GRAIN SIZE

£ i Bl S| €| 8| g |8 |movene Niconvane|” "% o wo | E DISTRIBUTION

3 2|2 g P z g e - w, W w, 23 (%)

3= E E i o * Undrained Shear Stmngm (kPa) Plastic Liquid [217)

5 | eodstc around ustce Elevaton: 2229m 3|8 |& |6 |8 |d 2 © 0 ® | 2 o o w |2Z| R s s L
2 Sand and Gravel FILL B -

RRX trace organics - 7]

o moist 2225| SS 1 | 100 | 17 | 1 o

X2 brown/dark brown 04 i ]

sosens Silty Clay FILL ]

% :::: trace gravel with oxidation ]

XXX = i

R ss| 2 | 8| 12 Jo

X B ]

ZRRK 2217 31

A brown 1 - i
2?2 SILTY CLAY/ CLAYEY SILT TILL - ]
%%5 trace sand trace gravel Ss 3 100 | 22 | . o
'é //‘/ very sti N s

A 2211 ]

END OF BOREHOLE 18

gowleisr" 8‘3""“" of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling

50 Vogell Road Units 3 & 4

Richmond Hill Ontario L4B 3K6

Canada detalls as p! do not a of all conditions present and require interpretative assistance from

el No (905)415-2632 a qualified ochales Also, wumm with the report for which it was Scale 1 53
www woodplc com I Page 1 of 1




RECORD OF BOREHOLE No. BHA19 WOOd
.
Project Number TP115086 Driling Location ~ Coleraine Drive E:604701 N:4854134 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 22, 2020 Date Completed Jan 22,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SOl Vapour Reading |
@ Penetration esting covam) m Toviss| B COMI;ENTS
& = E |oser oOPer @ DCPT 2 4 & 8 <z
B | s=u| ig = S GRAIN SIZE
£ EESGRERCN Bl S| €| 8| g |8 |movene Niconvane|” "% o wo | E DISTRIBUTION
> | = | = =t
g é‘ _é_ § z E g A Remodd @ Remould W, w W, a; (%)
* Undrained Shear Strength (kPa) Plastic Liquid [73%)
S | e et Bt Bt 2228w 3|13 &|&%|8&8|d 2 40 60 80 20 40 60 80 zz GR sA sl cL
! about 200 mm ASPHALT 2204 E ]
5t Sand and Gravel FILL 220 - ]
DR \ moist 0; - ]
RS dark grey/brown N 5
::::::: smygc“y FILL SS 1 100 12 N 22 4 ©O ] o, 28
S trace sand trace organics L ]
S .
DORHK — 1 &)
350508 - .
E:S:E:S Ss 2 67 12 R 3 o] i © 17
s 2211 ¥ ]
/ brown 15 - =
gég SILTY CLAY/ CLAYEY SILT TILL E = e
/%/ trace sand trace gravel SS 3 100 | 34 [ ] (o] b 015
g 7 hard -, i
%%; X 1
%7 E N
99 ]
)é;//ﬁ [ .
7 F 0]
7% ss | 4 [100]| 57 [ . o b0
%% B . 10
2% 2196 =X i
END OF BOREHOLE 30
goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
www woodplc com nd e of 108; Page 1 of 1




RECORD OF BOREHOLE No. BH A20 WOOd

Project Number TP115086 Driling Location ~ Coleraine Drive E:604693 N:4854133 Logged by MS

Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR

Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM

Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 23, 2020 Date Completed Jan 23,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SollVapour Reading | =z
g Penetration esting A COV(EL) m TOV(EL | © COM'QENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
21 o | aq e S GRAIN SIZE

< DESCRIPTION 81 5| €| 2| g |8 |vovme meonvee|” 0% ™| G DISTRIBUTION

3 2|2 g P z g A Remoud @ Remoud w, W w, 23 (%)

3= E E i o * Undrained Shear Strength (kPa) Plastic Liquid [217)

5 | eodstc around ustce Elevaton: 2224m 3|8 |& |6 |8 |d n © 0 ® | » o o w |ZZ| R s s a
B Sand and Gravel FILL - .
oo moist 2221 B ]

Sress dark grey/brown 03 ss 1 100 2 B 222 ] o 3
588 Silty Clay FILL - ]
E:E:s:g trace gravel trace organics trace cobbles N ]
:E:E:E: SS 2 100 12 - ] o] ]
P 2213 — 1 .

; brown 221 E 3]

SILTY CLAY/ CLAYEY SILT TILL 1
\ trace sand trace gravel 7
sti
END OF BOREHOLE

goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling

50 Vogell Road Units 3 & 4

Richmond Hill Ontario L4B 3K6

Canada details as pi do not a ough ofall conditions present and require interpretative assistance from

el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53

www woodplc com nd e of 108; Page 1 of 1




RECORD OF BOREHOLE No. BH A21 WOOd
.
Project Number TP115086 Drilling Location ~ Coleraine Drive E:604576 N:4854257 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 22, 2020 Date Completed Jan 22,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SolVapour Reading | 2z
g Penetration esting a coviey m Toveey| O COM';ENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
B | s=u| ig > S GRAIN SIZE
< DESCRIPTION 81 5| €| 2| g |8 |vovme meonvee|” 0% ™| G DISTRIBUTION
3 2|2 g P z g A Remoud @ Remoud w, W w, 23 (%)
3= E E i o * Undrained Shear Strength (kPa) Plastic Liquid [217)
S | nniate Gt Bt Bt 22k 3|13 &|&%|8&8|d 2 40 60 80 20 40 60 80 zz GR sA sl cL
! about 200 mm ASPHALT 2230 B ]
et Sand and Gravel FILL 220 EN
BRSR \ moist 07 L ]
PR dark grey B .
::::::: Silty Clay FILL SS 1 50 10 N 4 O ]
sy trace sand trace organics i .
DO ]
e 1 1
B ; :
R ool S| 2|9 2o !
5% greyish brown 2214 B 5
SILTY CLAY/ CLAYEY SILT TILL 1
\ trace sand trace gravel 7
sti
END OF BOREHOLE
goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified ochales Also, - should be read in with the report for which it was Scale 1 53
www woodplc com 108; Page 1 of 1




RECORD OF BOREHOLE No. BH A23 /BH S1 d
WOOO.
Project Number TP115086 Driling Location  Coleraine Drive E:604481 N:4854343 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM
Area (Area 47)
Project Location Coleraine Drive, Brampton, Ontario Date Started Jan 20, 2020 Date Completed Jan 20,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SollVapour Reading |
g Penetration esting A cov (._:Sou m Tov(Ey P COM';ENTS
P < E |osetr OPPT @ DCPT 2 4 6 8 <z
B | s=u| ig > S GRAIN SIZE
< DESCRIPTION 81 5| €| 2| g |8 |vovme meonvee|” 0% ™| G DISTRIBUTION
? 2|2 g > z g A Remoud @ Remoud w, W w, 23 (%)
E E o . Shear S Plasﬂc. @ ®
5 oo vt w i 318 || % |8 |d N o o m ) 22 GR sA S| cL
about 200 mm ASPHALT E E ; H tl
! 226 N ] y
e brown 229 b g
BRSS Sand and Gravel FILL 0 i . v_
P trace to some silt - ]
S0 moist ss | 1 |100]| 7 [ Jo B0y,
PR dark grey/brown i 222 |
PR Silty Clay / Clayey Silt FILL .
::::::: trace gravel trace organics —1 7]
DORRX E ]
E’S'Si ss | 2 |100]| 5 [ 1 o b0,
DIXRX - 7]
- ]
I.l.l.l - -1
3 ss| 3 |w0|s | #o b oy
DORRK =, i
ol 2 .
DO _____________&20_6_ [ <
VA brown 22 7]
%; SILTY CLAY/ CLAYEY SILT TILL - 7]
‘AN trace to some sand trace gravel B ]
29' 4 setotarbibhoad ss| 4 |10 | 30 | . o b oy
%9’ verysti to hard [ 220 —
2% 8
w -
v B ]
% - i
?é’ ss| 5 | 8 | s3[ i o e 1 18 48 33
25 - ]
%% - 4
% ]
2?: [ 219
,é»’;' grey [ 4 .
&,'4/ ss| 6 |100| 28 [ ] o b o, -
a7 - ] 21
%% - ]
%% - 1
2% -
7% [ 218
VA [
2% ss| 7 [100]| 71 [ : o b o
% ',//r — 5 ] B
% - :
7 S
%% - ]
%% ]
% -
%% ! g
%% - ]
//’ %4 B 217 —
%% - :
g %: — 6 a
gé ss| 8 |100]| 33 | 5 e} oo
%% [ :
247 |
2 [ 216
%9
7 %r B N
%% 7
I %z - ]
%% - ]
%% C
%7 N ]
V) {0 i N
. -
2% i i
2% 86/ | 215 —
§4; SS 9 100 280m'n-_ ; ] 8%280111”-013
i : :
g - = ]
‘A = :
Y -
9 B i
7 ; | 214 7
2 [ 9 1
/ - @ ]
1 50/ | ]
’ 2134 S8 | 10 | 80 |1oommf- ] doomm | Cw7
END OF BOREHOLE 94
goodlE&lLanaogMdon of Wood ¥ Groundwater encountered on completion o drilling on 1/20/2020 atadeptho 82m [ Cave in depth a ter removal 0 augers 91m
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada detalls as p do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
and the of Log.
www woodplc com Page 1 of 2
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RECORD OF BOREHOLE No. BH A23 /BH S1

wood.

Project Number TP115086 Project Name Arterial Roads within Hi 427 Industrial Secondary Plan Area (Area 4
Project Location _Coleraine Drive, Brampton, Ontario
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vi Reading
g Penetration esting A COV(L:S:" H TOV(LEL) S COM'QENTS
5 E |oser Deer @ DcPT 2 4 & 8 <z
- B | | D = S GRAIN SIZE
g DESCRIPTION g § g€lgle § X, mm. gim ,,,';Xa“"' a ?9%‘”9;"90) uaqo TOV‘?o(ppm) §< DISTRIBUTION
g; 2| & g :; E < |4 Remoud ¢ Remoud W, w W 23‘ (%)
E £ a W |+ Undrained Shear Strength Plastic uid

§ 3 3 & % a o 20 40 60 agpa) 20 40 eomao 22 SA Sl CL

50 mm dia monitoring well with lushmount

protective casing installed (depth below ground
sur ace)

Concrete 00-03m

Sand 03-06m

Bentonite 06-55m

Sand Filter 55-61m

Screen 61-91m

details as p do not ougt ofall conditions present and require interpretative assistance from
a qualified Also, should be read in with the report for which it was Scale 1 53
and the of Log'.
Page 2 of 2




RECORD OF BOREHOLE No. BH A25 WOOd

Project Number TP115086 Drilling Location ~ Coleraine Drive E:604381 N:4854447 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 22, 2020 Date Completed Jan 22,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SolVapour Reading | 2z
g Penetration esting A COV(EL) m TOV(EL | © COM'QENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
B | s=u| ig = S GRAIN SIZE
g DESCRIPTION @ | E| 2| 8| & | 3 [movane Nicon Vane* RN é - DISTRIBUTION
> z > ~ S | E |& mnac Intact : . : . =
g» é‘ _é g > E % A Remoud @ Remoud w, W w, 23 (%)
* Undrained Shear Strength (kPa) Plastic Liquid [73%)
S | nniate Grond Bt Bt 2250w 3|13 &|&%|8&8|d 2 40 60 80 20 40 60 80 zz GR sA sl cL
about 200 mm ASPHALT 2048 E ]
2 Sand and Gravel FILL 220 [ ]
5% \: moist 03 B .
: sa%;e{;ﬁ;":"“ ss | 1 [100| 13| 1o b o,
8 trace gravel trace cobbles 2241 B ]
V4 ; brown/grey 09 — 1 224
%4 SILTY CLAY / CLAYEY SILT TILL B ]
% 1| trace sand trace gravel cobbles/boulders ss | 2 |100| 25 | ] o 0,
;& ‘ verysti to hard i ]
? 2 : ]
% ? ss| 3 | 75| 31 [ i o b0,
9% —2 223
27 N ]
2% 76/ | i 76
2. ss | 4 | 100 [0 T ] Qeomb 12
%7 N ]
YA
%77 [ ]
7 S
%. 5 —3 222 —
f A4 B ]
%75 ss | 5 | 100 | 91 [ . O® o
A B ] 12
%47 ]
2% i
7 :
945 B ]
7 o -
2% L ss| 6 |o|s Y #] o b o
7 : ] g
7 E B
%77 N ]
gg/ [ |
%97 B N
??4 ss| 7 |100| 74 | — o %o,
%% 2200 [ & 0]
END OF BOREHOLE 50
goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
www woodplc com nd e of 108; Page 1 of 1




Project Number TP115086

RECORD OF BOREHOLE No. BH A26

Drilling Location

Coleraine Drive E:604384 N:4854450

wood.

Logged by MS

Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 22, 2020 Date Completed Jan 22,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SolVapour Reading | 2z
s Penetration esting coviel) m Tovey | O COMI;ENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
2 || 29 oS o GRAIN SIZE

£ i Bl S| €| 8| g |8 |movene Niconvane|” "% o wo | E DISTRIBUTION

3 2|2 g P z g e - w, W w, 23 (%)

3= E E i o * Undrained Shear Stmngm (kPa) Plastic Liquid [217)

.g. Geodetic Ground Surface Elevation: 224.4m 3 3 4 & a8 d 20 40 60 i 20 40 60 80 zz GR SA S cL
:E: X Sand and Gravel FILL - E

XXX trace organics - E

o moist 2240| SS 1 | 100 | 19 | mad O

K dark grey/brown 04 B -

QXXX Silty Clay FILL .

X trace gravel trace cobbles ]

XXX - -

R ss| 2 | 100 18 1 o

X B ]

ZRRK 2232 ]

A brown 12 S 1
?ég SILTY CLAY/ CLAYEY SILT TILL E 223 —
¢% trace sand trace gravel ss | 3 [100 | 40 [ ] o
'é //‘/ hard B 1

AN 2226 d

END OF BOREHOLE 18

gowleisr" 8‘3""“" of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling

50 Vogell Road Units 3 & 4

Richmond Hill Ontario L4B 3K6

Canada detalls as p! do not a of all conditions present and require interpretative assistance from

el No (905)415-2632 a qualified ochales Also, should be read in with the report for which it was Scale 1 53
www woodplc com I Page 1 of 1




RECORD OF BOREHOLE No. BH A27 WOOd

Project Number TP115086 Drilling Location ~ Coleraine Drive E:604250 N:4854566 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 22, 2020 Date Completed Jan 22,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SollVapour Reading | 2
g Penetration esting A COV(EL) m TOV(EL | © COM'QENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
B | s=u| ig > S GRAIN SIZE
< DESCRIPTION 81 5| €| 2| g |8 |vovme meonvee|” 0% ™| G DISTRIBUTION
3 2|2 g P z g A Remoud @ Remoud w, W w, 23 (%)
3= E E i o * Undrained Shear Strength (kPa) Plastic Liquid [217)
5 oo vt v i 318 || % |8 |d 2 40 60 80 20 40 60 80 zz GR sA sl cL
about 250 mm ASPHALT L ]
2266 = i
R Sand and Gravel FILL .
228\ moist of - g
et brown [ ]
R Silty Clay FILL | ¢ e 12 ' %16
e trace gravel trace cobbles - 226 —
oy — 1 ]
B ; :
EEEEEES Ss 2 | 100 | 29 [ ] e} EE
PSS 2253 C ]
4 brown 15 L i
gég SILTY CLAY/ CLAYEY SILT TILL B E
//'/. trace sand trace gravel cobbles/boulders SS 3 100 | 41 [ 225 (o] ]
4? hard o . 12
%% - :
%77 C ]
@9
%% C ]
%77 B i
. . E
2% B i
?é; ss | 4 |00 57 [ 224 - o B0,
295 2238 3 -
END OF BOREHOLE 30
goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified ochales Also, - wumm with the report for which it was Scale 1 53
www woodplc com I Page 1 of 1




RECORD OF BOREHOLE No. BH A28

Project Number TP115086

Drilling Location

Coleraine Drive E:604250 N:4854566

wood.

Logged by MS

Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 22, 2020 Date Completed Jan 22,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SolVapour Reading | 2z
g Penetration esting COV(LEL) m Tov(Ey | © COM'QENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
2 || 29 oS o GRAIN SIZE

£ DESCRIPTION Bl S| €| 8| g |8 |movene Niconvane|” "% o wo | E DISTRIBUTION

3 2|2 g P z g A Remoud @ Remoud w, W w, 23 (%)
3= E E i o * Undrained Shear Strength (kPa) Plastic Liquid [217)
5 | eodaticGround Sstce Eevaton: 2268m 3|8 |& |6 |8 |d 2 0 o ® | o o e w |22 sA_ sl L
2 Sand and Gravel FILL B 3
XXX moist - zl
o ssS | 1 | 100 | 46 | i o]
KA - _
S 2262 - .
& Sitty Ciay FILL " — ]
XXX I~ —
S trace gravel ss|2|w|n2f. *]o
R — 1 ]
XXX 2256 [ 1

END OF BOREHOLE 12

goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from

el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
www woodplc com andthe of Log.

Page 1 of 1




RECORD OF BOREHOLE No. BH A29 WOOd
.
Project Number TP115086 Driling Location ~ Coleraine Drive E:604157 N:4854675 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 22, 2020 Date Completed Jan 22,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
g Penetration esting A COV (._é'f;w W TOV(LEL) 5 COM'QENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
B | s=u| ig > S GRAIN SIZE
g DESCRIPTION @ | E| 2| 8| & | 3 [movane Nicon Vane* RN é - DISTRIBUTION
z ~ = A Intact Intact : . : .
3 2|2 g z |z g A Remoud @ Remoud w, W w, 23 (%)
3= E E i o * Undrained Shear Strength (kPa) Plastic Liquid [217)
S | o s w A 318 || % |8 |d 2 40 60 80 20 40 60 80 zz GR sA sl cL
! about 200 mm ASPHALT 2284 E ]
%232 Sand and Gravel FILL 228 - ]
33\ L oF - :
33 Sty Clay FILL ss | 1 |10 aa [ 228 ) ]
sy trace gravel trace cobbles i ]
S .
= Ed
B ss | 2 |100| 18 [ 10
S 2271 B ]
END OF BOREHOLE 15
goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified ochales Also, - should be read in with the report for which it was Scale 1 53
www woodplc com 108; Page 1 of 1




RECORD OF BOREHOLE No. BH A30 WOOd

Project Number TP115086 Drilling Location ~ Coleraine Drive E:604159 N:4854679 Logged by MS

Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR

Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM

Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 23, 2020 Date Completed Jan 23,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SollVapour Reading | =z
g Penetration esting a coviey m Toveey| O COM';ENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
21 o | aq = S GRAIN SIZE

< DESCRIPTION 81 5| €| 2| g |8 |vovme meonvee|” 0% ™| G DISTRIBUTION

3 2|2 g P z g A Remoud @ Remoud w, W w, 23 (%)

3= E E i o * Undrained Shear Strength (kPa) Plastic Liquid [217)

g. Geodetic Ground Surface Elevation: 228.7 m 3 3 4 & a8 d 20 40 6w 20 40 60 80 zz GR SA S cL
%S Gravelly Sand FILL [ i

e some ines some topsoil - .

XXX moist Ss 1 100 16 | 4 O ] 30 57 (13)
e 2282 [ ]

XX dark grey/brown 05 1

o Sy oy FILL_ F ]

E:E:E trace gravel with oxidation ss 2 100 | 13 | ' 1o L

55 2275 [ ]
A brown 12 L ]
?ég SILTY CLAY/ CLAYEY SILT TILL - E
?%5 trace sand trace gravel cobbles/boulders Ss 3 100 | 38 [ 1 o b

2% hard E ]
7% 2269 2T
END OF BOREHOLE 18

goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling

50 Vogell Road Units 3 & 4

Richmond Hill Ontario L4B 3K6

Canada details as pi do not a ough ofall conditions present and require interpretative assistance from

el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53

and the of Log’.
www woodplc com Page 1 of 1




RECORD OF BOREHOLE No. BHA31 d
WOOQO.
Project Number TP115086 Driling Location ~ Coleraine Drive E:604075 N:4854743 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 22, 2020 Date Completed Jan 22,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SollVapour Reading | =z
g Penetration esting A COV(EL) m TOV(EL | © COM'QENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
2 gy Q 75 o GRAIN SIZE
< DESCRIPTION 81 5| €| 2| g |8 |vovme meonvee|” 0% ™| G DISTRIBUTION
3 2|2 g P z g A Remoud @ Remoud w, W w, 23 (%)
3= E E i o * Undrained Shear Strength (kPa) Plastic Liquid [217)
S | nciate et Bt Bt 27 3|13 &|&%|8&8|d 2 40 60 80 20 40 60 80 zz GR sA sl cL
about 200 mm ASPHALT E ]
2305 K %]
o Sand and Gravel FILL 02 ]
X moist - ]
ot - i
oot ss | 1 | 100 | 38 | ] o ho,
s [ 230 -] »
XX 2298 E i
3 sa%;e{:ﬁym;?u & [ 1
X E .
5:5 trace gravel Ss 2 100 | 16 | ] O -0y
XX N ]
20 2292 [ i
A brown/brownish grey 15 - 7]
14 SILTY CLAY/ CLAYEY SILT TILL B 229 —
’?-/ trace sand trace gravel cobbles/boulders SS 3 100 | 27 [ . (o] B0,
)4'/ very sti to hard [ - B
W B ]
’.1 v’- B -
1A ]
T - i
A ss | 4 [100]| 29 F ] o) .
00 [ 228
£5%% ]
pris —3 i
5% 4% K ]
'.";/ b N 4
M Ss 5 100 39 L 1 o] i O
/52‘ B - 14
¢hgn i i
1141 1A B ]
T 227 -
I?:’ﬁ i 1
0% — 4 i
pdg Ss 6 92 44 i O i o
5849 - 13
%t B ]
ab4 N -
p? i |
¥ [ 226
vd Ss 7 100 | 36 | 3 o] b o 3
? 2257 Y ]
END OF BOREHOLE 50
goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
www woodplc com nd e of 108; Page 1 of 1




RECORD OF BOREHOLE No. BH S2 WOOd
.
Project Number TP115086 Driling Location ~ Culvert at Coleraine Drive E:604486 N:4854343 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiedby PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Coleraine Drive, Brampton, Ontario Date Started Jan 20, 2020 Date Completed Jan 20,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soll Vapour Reading |
g oas Penetration esting A ocrs/u_ésmr W TOV(LEL) 5 COM'QENTS
P < E |oser DO PPT @ DCPT 2 4 & 8 <z
2 gy Q 75 o GRAIN SIZE
g DESCRIPTION B3 | & |2 || 8 |Hoyee e e DISTRIBUTION
3 2|2 g P z g A Remoud @ Remoud w, W w, 23 (%)
s E E i & * Undrained Shear Strength Plastic uid
T 318 || % |8 |d > o oD % 0 o 22 GR sA S| cL
about 200 mm ASPHALT E 1
! 2223 B i
XXX brown 220 ]
BRSS Sand and Gravel FILL 0 i 4]
PR trace to some silt B 222 —
3050 moist ss | 1 [100 | 8 [ Jo B0,
S dark greylbrown - ]
PR Siity Clay / Clayey Silt FILL ]
ORRX trace gravel trace organics — 1 3
sl - i
:E:E:E: SS 2 42 8 I 40 Al %6
35 F 221
PR B ]
S5 s ss| 3 || 7} ]
DORXNA brown B 1© 3 026
POXXX | n
S B .
RN 2202 - 7]
p - T  bromm 22| 1
7 /; SILTY CLAY/ CLAYEY SILT TILL - 220 <]
AN trace sand trace gravel cobbles/boulders B ]
?2, e B ss| 4 |10 20 [ . o b o,
. T
79 .
724 —3 ]
gz, I
(/éﬁ ss| 5 |46 | a2[ : o b o
?? g [ 219 — 12
7 N i
7 : :
g,’/;’ L L 4 ]
éér ss| 6 |100| 28 [ ] o b o, -
2% - ] 21
. L
??, E 218
. . §
g?? ss | 7 |100| 19 [ 1 o b o,
?//g, — 5 ]
7 S
% é’ i i
g%: [ 217 —
% - ]
%% I i
% i ]
279 ]
g%; — 6 ]
% B :
gé{ ss | & 10035 f 5] o -0
. E
7 E 3
7 %/ B i
2% -7 7
4%2 B ]
9% C 1
7 : ]
45/}5 [ 215 —
%/ 1 B ]
. .
9% B -
g/; ss| o [100]| 3 [ @ ] o p o,
47" B ]
5 : .
%7 | 214 =
7% : 0
e ‘ : -4
% — 9 ]
v 50/ | ]
’ 2131] SS | 10 | 100 }100mmi- ] Joomm T 10
END OF BOREHOLE 94
goodlE&lLiSr,ma‘gMdon of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling A Cave in depth a ter removal 0 augers 79 m
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
www woodplc com nd e of 108; Page 1 of 1




RECORD OF BOREHOLE No. BHB1 WOOd
.

Project Number TP115086 Driling Location ~ Arterial A2 E:606238 N:4852654 Logged by MS

Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR

Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM

Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Jan 10, 2020 Date Completed Jan 10,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soll Vapour Reading |
g Penetration esting A COV (._é'f;w W TOV(LEL) 5 COM'QENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
21218 = A COV(ppm) O TOV(ppm)| 2O GRAIN SIZE
g DESCRIPTION B85 |E |2 |2 |8 [Moueme Monvew| wan x w | O DISTRIBUTION
_8? 2|2 g > z g A Remoud @ Remoud w, W w, 23 (%)
E E o * Undrained Shear Strength (kPa) Plastic Liquid [217)

B | i Gt Bt Bt 35 3|13 &|&%|8&8|d 2 40 60 80 20 40 60 80 zz GR sA sl cL
H about 140 mm ASPHALT 2114 - ]
PR brown 01 B ] 32 56 (12)
E:E:S:E Gravelly Samngs FiLL [ 7] Located at the intersection o
atatete some L 211 — Coleraine Drive and Highway 50
IR molst ss | 1 [100| 27 | {0 o
olelele 2107 E ]
BRS brown/dark grey 08 4
saens Silty Clay FILL : — 1 B
XXy some sand trace to some gravel trace organics B ]
DRRK Ss 2 100 | 12 | 4 O h
St E ]
RRRX 2100 = 210

END OF BOREHOLE 15

goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling

50 Vogell Road Units 3 & 4

Richmond Hill Ontario L4B 3K6

Canada details as pi do not a ough ofall conditions present and require interpretative assistance from Scale 1 53

el No (905)415-2632 a qualified Also, ir should be read in with the report for which it was e
www woodplc com nd e 108; Page 1 of 1




RECORD OF BOREHOLE No. BH B2 WOOd

Project Number TP115086 Drilling Location  Arterial A2 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiedby PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Jan 23, 2020 Date Completed Jan 23,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SolVapour Reading |
g Penetration esting A COV(LEL) W TOV(LEL) 5 COM'QENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
2 s | 20 o o GRAIN SIZE
DESCRIPTION Bl S| €| 8| g |8 |movene Niconvane|” "% o wo | E DISTRIBUTION
> - = E |6 Intact <& Intact w " " g 2 %
2| e g z | E % A Remodd @ Remoud 3 A 23 (%)
E E o * Undrained Shear Strength (kPa) Plastic Liquid [217)
Geodetic Ground Surfac Elevation: 2102 m 318 || % |8 |d 2 40 6 8 20 40 60 80 zz GR sA S| cL
about 300 mm TOPSOIL L ]
s 2099 - 210 —
o Erons 531 Ss| 1 |5 | 7 | 10 = %%
PR Silty Clay FILL L ]
RS (reworkedsol) _ 2095 N
7 brown 07 B ]
/; SILTY CLAY/CLAYEY SILT TILL i
4% trace sand trace gravel 1 E
?22 o T T ss | 2 |100]| 17 [ - o) b o,
%% : 7
. T
. s &
gé; ss | 3 |100]| 22 | g © b0y
%28 - ]
%% E ]
7 F
% covbiesouiders i i
;{%; ss | 4 | 100 | 45 | i o P 0,
/’ - -1
?,/0 [ i
7% 2072 i
N I e~ s 501 -3 !
B SILTY SAND / SANDY SILT B 207 ]
1 some gravel trace clay = ]
RES very detnse Ss 5 75 | 65 [ ] (o} 0, 14 49 33 4
R EN Wo L i
o ] ORI .1 1.3) f ¥
oA brown/gre: 37 = e
2?? SILTY CLAY/ CLAYEY SILT TILL - 1
%/f trace sand trace gravel 4 ]
’42( hard to very sti SS | 6 | 83 | 34 206 o F 944
. E ™
%% i :
%7 grey Z ]
*//’f’ ss| 7 |100]| 27 [ 1 o b o,
92 2052 [ ]
END OF BOREHOLE 50
Wlwﬁggﬁm of Wood ¥ Groundwater encountered on completion o drillng on 1/23/2020 atadeptho 37 m
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from Scale 1 53
el No (905)415-2632 a qualified Jechnios Also, ir ﬂL:;iban.dln with the report for which it was
www woodplc com Page 1 of 1




RECORD OF BOREHOLE No. BH B3 WOOd

Project Number TP115086 Drilling Location  Arterial A2 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Jan 23, 2020 Date Completed Jan 23,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SollVapour Reading | =z
g Penetration esting a coviey m Toveey| O COM';ENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
2 —_ Q 2% a cov o Tov (o] GRAIN SIZE
DESCRIPTION § § 2 g £ 5 M OVane* Nilcon Vane* 100 (%) 300 w(opp'“) & < DISTRIBUTION
= > - = £ |4 Intact <& Intact w 2 " L w g 2 %
é‘ _é g z E % A Remodd @ Remoud 3 A 23 (%)
* Undrained Shear Strength (kPa) Plastic Liquid [73%)
Geodetic Ground Surface Elevation: 211.8m 3|13 &|&%|8&8|d 2 40 60 80 20 40 60 80 zz GR sA sl cL
ot about 200 mm TOPSOIL 2116 E ]
R dark grey/brown 02 K ]
8 Sity Clay FILL BB (M CET 1° P %0
::::: trace gravel trace organics - -
X4 (reworkedsol) 2111 ]
4 brown 07} - 211 —
: su.ngmwcmrsv;uu 11L|E’ ]
] trace sand trace gravel cobbles/boulders — 1 -
% verysti to hard S8 (2 | 00 f 21 {1 © [ 12
4 R i
27 R |
79 = n
% B ]
7 ss | 3 [100 | 28 [ 210 — o b o,
4 L2 ]
{4
” R ]
5 - .
/7 brownish grey B ]
7 L ]
“ ‘ = o
7 B ]
2% ss | 4 | 100 | 46 - 209 ] o} P
Y 2088 Y i
END OF BOREHOLE 30
goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified ochales Also, - should be read in with the report for which it was Scale 1 53
www woodplc com 108; Page 1 of 1




RECORD OF BOREHOLE No. BH B4 WOOd
.
Project Number TP115086 Drilling Location  Arterial A2 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Jan 23, 2020 Date Completed Jan 23,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
apour z
g oas Penetration esting A COV(EL) m TOV(EL | © COM'QENTS
P < E |oser DO PPT @ DCPT 2 4 & 8 <z
B | s=u| ig = S GRAIN SIZE
DESCRIPTION § § & g 3 5 M OVane* Nilcon Vane* ¢ 100%\1 (%) goo%m) & < DISTRIBUTION
-4 > e - E |A& Intact < Intact - L L o =5 o
2|2 g z |z % A Remoud @ Remoud w, W w, 23 (%)
E E o * Undrained Shear Strength (kPa) Plastic Liquid [217)
Geodetic Ground Surface Elevation: 2117 m 3|13 &|&%|8&8|d 2 40 60 80 20 40 60 80 zz GR sA sl cL
about 200 mm TOPSOIL 2115 | i
dark brown 02 [ ]
ity Clay FILL ss | 1 8 | 5 | 10 ]
trace gravel trace organics 2111 - g
(reworked soil) a B .
brown B 2
SILTY CLAY/ CLAYEY SILT TILL sS 2 100 | 13 4 o ]
trace sand trace gravel — 1 -
sti to very sti B ]
ss| 3 |10 24 | {0 d
2009 B 210
END OF BOREHOLE 18
goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified ochales Also, - wumm with the report for which it was Scale 1 53
www woodplc com I Page 1 of 1




RECORD OF BOREHOLE No. BH BS WOOd

Project Number TP115086 Drilling Location  Arterial A2 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiedby PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Jan 23, 2020 Date Completed Jan 23,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SolVapour Reading | 2z
g Penetration esting A COV(EL) m TOV(EL | © COM'QENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
2 —_ Q 2% a cov o Tov (o] GRAIN SIZE
£ DESCRIPTION Bl S| €| 8| g |8 |movene Niconvane|” "% o wo | E DISTRIBUTION
3 2|2 g P z g A Remoud @ Remoud w, W w, 23 (%)
S E E i o * Undrained Shear Strength (kPa) Plastic Liquid [217)
| 5 | oot Ground sutacs Eiovaion: 211.3m 3|8 |& |6 |8 |d n © 0 ® | » o o w |ZZ| R s s a
about 300 mm TOPSOIL E E
e 2110 B 211 —
PR dark grey/brown 03| SS 1 83 6 I 10 o
PR Silty Clay FILL L ]
RN trace gravel 2106 ]
PN e ((eWokedeol) . OF : ]
% SILTY CLAY/ CLAYEY SILT TILL C ]
Y 1 .
4 trace sand trace gravel cobbles/boulders ss | 2 | 100 | 10 | {0 b o,
4 sti to hard B 210 -
Y [
/A = "
Y E .
e B ]
4 ss | 3 | 100 | 18 [ 1 o F O
4 — 2 7
% =
? K i
7% 209 —
) B i
7 B ]
¢ ; SS 4 100 35 - ] 0] b O 13
7 B .
4 —3 ]
’ —— - ]
29 grey N —
7 Ss 5 100 28 [ 2% - (o] i o 14
9% .
% [~ ]
Y B ]
]
5 .
: B .
9 L4 .
% ss| 6 |100]| 20 [ 1 o B 0,
% - 207 —
Y .
7Y% B A
14
% | .
4 B n
A Ss 7 100 17 F 1 © i O 14
7 2062 Y i
END OF BOREHOLE 50
goodlE&lLiSr,ma‘gMdon of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
www woodplc com nd e of 108; Page 1 of 1




RECORD OF BOREHOLE No. BH B6 WOOd

Project Number TP115086 Driling Location ~ Arterial A2 E:605759 N:4852529 Logged by MM
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Feb 7, 2020 Date Completed Feb 7, 2020 Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SollVapowr Readng |
g Penetration esting A COV(LEL) W TOV(LEL) P COM';ENTS
& = E |oser oOPer @ DCPT 2 4 & 8 <z
2 s | 20 e S GRAIN SIZE
£ ECI Bl S| €| 8| g |8 |movene Niconvane|” "% o wo | E DISTRIBUTION
3 2| e g = z g e - w, W w, 23 (%)
S E 3 i a * Undrained Shear Stmngm (kPa) Plastic Liquid %Y%)
| 5 | oot Ground sustace Eovaion: 2109m 3|8 |& |6 |8 |d 2 © 0 ® | 2 o o w |2Z| R s s L
T about 150 mm TOPSOIL 2108 N ]
3 brown 02 B 1
: Silty Clay / Clayey Silt FILL ss| 1|8 | 6 | 10 d
X trace sand trace rootiets E ]
Qoo 2o PRI ca [TH0D .
% brown 07 [ ]
79 SILTY CLAY / CLAYEY SILT TILL 210 -
; trace sand “‘f,jfy“"y frace gravel ss| 2 [100] 2 [ 1 o 3
% [ ]
/W 5 .
o Vi - -
M B ]
’ ss| 3 [100| 20 [ 00 o ]
A 2 4
49 2088 i ]
END OF BOREHOLE 21
gowleisr" 8‘3""“" of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from Scale 1 53
el No (905)415-2632 a qualified Jechnios Also, ir ﬂL:;iban.dln with the report for which it was e
www woodplc com Page 1 of 1




RECORD OF BOREHOLE No. BH B7 /BH S5 d
WOOO.
Project Number TP115086 Drilling Location ~ Culvert at Arterial A2 E-W E:605633 N:4852520 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Feb 26, 2020 Date Completed Feb 26,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SollVapour Reading |
g Penetration esting A COV (L:Sou W TOV(LEL) 5 COMM&ENTS
P < E |osetr OPPT @ DCPT 2 4 6 8 <z
B | s=u| ig > S GRAIN SIZE
: PESCRIFTION 815 |2 8|8 [uoue wonvew|” o SO G, | pisTRIBUTION
3 2|2 g P z g A Remoud @ Remoud w, W w, 23 (%)
2 E £ ) o : o & = 9 >
immwm; 2093m 3 3 4 & a8 o Umg"ed?o“eo agp) ;‘gmao 60 Lhau‘od 22 GR SA s cL
g about 150 mm TOPSOIL 2092 N 5 c
T T T dakbown 02| - ]
s SlltyClalelar;uv;nsm FILL S$ | 1 100 & [ 209 -{© i %0
A trace to some gravel trace organics E ]
s 2087 ]
Y~~~ 7 browntogrey 07] B b
99 SILTY CLAY / CLAYEY SILT TILL [ ]
??2 trace sand to cgmm te?s some gravel ss 2 100 s 1 1o L 025
%% sti to hard i .
2 77 -]
%% E
?,2, : ]
gé; ss| 3 |100] 27 | 1 o) b o,
%% 2 ]
v - i
% ,/11 B ]
é?:j Je— N 207 —
44, grey - 3
,’5?; SS 4 100 50 - i 0] B O 13
%% - ]
2% ]
?é? -9
2% B ]
éé; Ss 5 100 69 [ 206 7 (o] b O 14
Vi - i
. - ]
%% o ]
277 - i
2’//55 — ss| 6 | 8 |88 [ ] o b o, 4 43 50 3
?/:22 B 205 7]
9% o471 ]
gé; ss | 7 | 100 150 ] ds0imm T °10
94 - ]
% — 5 ]
%? - |
%% - 204 ]
. T
9% - ]
?? ¥
?’/}5 i = ]
g?; ss | 8 | 100 |82/ I 3 - o =
gé; 150mmg- 203 — 150 mm 13 —
277 N 1 ]
%% - ] =
7 . B -
%% ' ] =
'4/% 7 . -
%% C ] -
% B . -
7(?: B ] -
?%1 a ] =
%% ss| 9 |100]| 66 [ ] 0 TRRSTIORS: H
;42; B 8 ] 24 =
%47 - ] -
?2’ - 201 ] =
%7 i ] —
7% B e —
%% ] =
%% - ] =
%71 E . -
77 Fs o =
%% 9 1 -
7% @
?%a - 200 ]
%% ss | 10 | 100 | 39 [ . fe) o050
% : : 2
2% 1996 L ]
END OF BOREHOLE 98
goodlE&lLanaogMdon of Wood ¥ Groundwater encountered on completion o drilling on 2/26/2020 atadeptho 58 m [ Cave in depth a ter removal 0 augers 91m
50 Vogell Road Units 3 & 4
Sk O LR D details as do not a ofall conditions present and require interpretative assistance from
c:,"ma (905) 415-2632 a qualified “;’ Also, - mation should be read in with the report for which it was Scale 1 53
www woodplc com bod Page 1 of 2
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RECORD OF BOREHOLE No. BHB7/BH S5 wood

Project Number TP115086 Project Name Arterial Roads within Hi 427 Industrial Secondary Plan Area (Area 4
Project Location _Arterial A2, Brampton, Ontario
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vi Reading
g Penetration esting A COV(L:S:" H TOV(LEL) S COM'QENTS
= E |oset OrPer @ DcPT 2 4 & 8 <z
- 2 | i 2y S GRAIN SIZE
: DESCRIPTION %12 |8\ E | 5| F [ eyl w0 70 w0 W | G DISTRIBUTION
g; é‘ _qé g :; E < |4 Remoud ¢ Remoud W, w W = 3‘ (%)
W |+ undrained Shear Strength Plastic uid
§ 3 3 & % a o 20 40 60 agpa) 20 40 eomao 22 GR SA Sl CL
50 mm dia monitoring well with lushmount
protective casing installed (depth below ground
sur ace)

Sand 00-06m

Bentonite 06-55m

Sand Fiter 55-91m

Screen 61

detalls as p do not a ough ofall conditions present and require interpretative assistance from
a qualified Also, should be read in with the report for which it was Scale 1 53
and the of Log'.

Page 2 of 2




RECORD OF BOREHOLE No. BH B8 wood
.
Project Number TP115086 Drilling Location ~ Arterial A2 E:605564 N:4852529 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Feb 20,2020  Date Completed Feb 20,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
g Penetration esting A COV (._é'f;w W TOV(LEL) 5 COM'QENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
2 s | 20 e (o] GRAIN SIZE
g DESCRIPTION @ | E| 2| 8| & | 3 [movane Nicon Vane* RN é - DISTRIBUTION
z \ = A Intact Intact : : —
3 2|2 g z |z g A Remoud @ Remoud w, W w, 23 (%)
2 E E i & * Undrained Shear Strength Plastic uid [73%)
| 5 | oot Ground sutace Etovaion: 211.1m 3| 8|2 |6 |8 |d % w0 s w | o 4w e @ |22] e, s s L
about 100 mm TOPSOIL 211 0] B 211 —
< dark brown 4 - .
X Silty Clay FILL Ss 1 100 I 19 b
X trace gravel trace organics B ]
X (reworked soil) 2105 ]
? % brown ve B i
%9 SILTY CLAY/ CLAYEY SILT TILL E 7]
4?4 trace sand trace gravel Ss 2 | 100 2 F | ] o !
éé( verysti to hard - 210
2% ]
74 R i
23’ ss | 3 | 4 | 38 [ ] o b
/ -]r 209 4 | .
END OF BOREHOLE 17
goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from Scale 1 53
el No (905)415-2632 a qualified Jechnios Also, ir ﬂL:;iban.dln with the report for which it was e
www woodplc com Page 1 of 1




RECORD OF BOREHOLE No. BH B9 WOOd

Project Number TP115086 Driling Location ~ Arterial A2 E:605461 N:4852548 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiedby PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Feb 20,2020  Date Completed Feb 20,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SolVapourReading | =
g Penetration esting A COV(EL) m TOV(EL | © COM'QENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
2 —_ Q 2% a cov o Tov (o] GRAIN SIZE
£ DESCRIPTION Bl S| €| 8| g |8 |movene Niconvane|” "% o wo | E DISTRIBUTION
3 2|2 g P z g A Remoud @ Remoud w, W w, 23 (%)
S E E i o * Undrained Shear Strength (kPa) Plastic Liquid [217)
| 5 | oot Ground sutace Eiovaion: 2125m 3|8 |& |6 |8 |d n © 0 ® | » o o w |ZZ| R s s a
i 0N about 100 mm TOPSOIL 212 3] | 5
R dark brown 4 B ]
L Silty Clay FILL ss| 1 [100]| 15 F 1 o : o
8K trace gravel trace organics B 212
X ¥ 1
K (reworked sof) 2118 ]
g T " bromm 07] B s
%0 SILTY CLAY/ CLAYEY SILT TILL B 3
25 RER AN 0 i Scxiome ss| 2 [100] 13 [ 1o b 0
: verysti to hard N g
% F 211
@ A : -
‘ ss | 3 |100 | 34 [ ] o} I
7 o 1
% B .
’ I~ -
% e i
; grey N 210 —
/ ; Ss | 4 |100 | 68 [ ] le] b o,
% K ]
] — 3 N
5 - ]
%7 _ ]
7 Ss 5 100 4 [ - ] o
%4 [ 209 — 1
7 N i
] .
Y
: B .
’ e ]
2% Ss 6 100 72 ) o] ]
1 - \v4 7] 11
/ I
%4 B 208 7
% =
25 B :
4 ss | 7 | 100 | 49 | ] o b 0,
Z 2074 [ . .
END OF BOREHOLE 50
Wlwﬁggﬁm of Wood ¥ Groundwater encountered on completion o drilling on 212012020 atadeptho 43m
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from Scale 1 53
el No (905)415-2632 a qualified Jechnios Also, ir ﬂL:;iban.dln with the report for which it was
www woodplc com Page 1 of 1




RECORD OF BOREHOLE No. BHB10 WOOd

Project Number TP115086 Drilling Location ~ Arterial A2 E:605365 N:4852580 Logged by MS

Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR

Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM

Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Feb 20,2020  Date Completed Feb 20,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SolVapourReadng | 2z
g Penetration esting A COV(EL) m TOV(EL | © COM'QENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
2 || 29 oS o GRAIN SIZE

< DESCRIPTION 81 5| €| 2| g |8 |vovme meonvee|” 0% ™| G DISTRIBUTION

3 2|2 g P z g A Remoud @ Remoud w, W w, 23 (%)

3= E E i o * Undrained Shear Strength (kPa) Plastic Liquid [217)

S | onniate vt Bt Bt 3127 3|13 &|&%|8&8|d 2 40 60 80 20 40 60 80 zz GR sA sl cL
i TN about 150 mm TOPSOIL 2126 E ]

: Shty Cloy FLL 02 ss | 1 | 70| 8 F Jo b
o trace gravel trace organics B ]

7 p (reworkedsoi) 2121 ]

AN brown/brownish gre: B 212
'/fg,’e; SILTY CLAY// CLAYEY SILT TILL i .
9% trace sand trace gravel S$ | 2 [100| 18 [ | 40 b
ééf verysti to hard N ]
2% :
74 L ]
‘23’ ss | 3 [100| 58 [ 1 o ]
%% 2110 - ]

END OF BOREHOLE 17

goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling

50 Vogell Road Units 3 & 4

Richmond Hill Ontario L4B 3K6

Canada details as pi do not a ough ofall conditions present and require interpretative assistance from

el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
www woodplc com nd e of 108; Page 1 of 1




RECORD OF BOREHOLE No. BH B11 WOOd

Project Number TP115086 Drilling Location ~ Arterial A2 E:605279 N:4852627 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Feb 20, 2020 Date Completed Feb 20,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SolVapour Reading | 2z
g Penetration esting A COV(EL) m TOV(EL | © COM'QENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
2 gy Q 75 o GRAIN SIZE
< DESCRIPTION 81 5| €| 2| g |8 |vovme meonvee|” 0% ™| G DISTRIBUTION
3 2|2 g P z g A Remoud @ Remoud w, W w, 23 (%)
3= E E i o * Undrained Shear Strength (kPa) Plastic Liquid [217)
| 5 | oot Ground sutace Eovaion: 2123 3|8 |& |6 |8 |d n © 0 ® | » o o w |ZZ| R s s a
i 0N about 100 mm TOPSOIL 212 2] | ]
Satete dark brown/brown 4 - .
5 Silty Clay FILL ss| 1 100|166 22 0 Lovode
8K trace gravel trace organics B . 25
X I. - - -
K (reworked soil) 2116 ]
g T " bromm 07] B ]
%9 SILTY CLAY / CLAYEY SILT TILL ]
. ; e g ss| 2 [100]| 25 1 1 o b 0,
7 211
7 - _
%7 - :
W - .
. A SS 3 100 43 r ] (o] ] C‘E;. 2 24 49 25
Y] — 2 ]
{4
” - i
5 - .
" 2 brownish grey B 210 —
7 - ]
¢ ; SS 4 100 56 - 7 O ] 13
AV - .
% 2093 L 3 i
END OF BOREHOLE 30
goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified ochales Also, - wumm with the report for which it was Scale 1 53
www woodplc com I Page 1 of 1




RECORD OF BOREHOLE No. BH B12 WOOd

Project Number TP115086 Drilling Location ~ Arterial A2 E:605192 N:4852676 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Feb 20, 2020 Date Completed Feb 20,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SolVapourReadng | 2z
g Penetration esting A COV(EL) m TOV(EL | © COM'QENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
2 —_ Q 2% a cov o Tov o GRAIN SIZE
£ ECI BIS| €223 |vovr meonven|” o w"it™| & DISTRIBUTION
_8? 2|2 g > z g A Remoud @ Remoud w, W w, 23 (%)
E E o * Undrained Shear Strength (kPa) Plastic Liquid [217)
S oo v v i 318 || % |8 |d 2 40 60 80 20 40 60 80 zz GR sA S| cL
T about 150 mm TOPSOIL 2141 N 3
: Shty Cloy FLL Zlss|1 ||| 27 0 b
S trace gravel trace organics B 7]
~ N (reworkedsoi) 2138 ]
??’; STy cLAY éi‘}(% SILTTI : ]
% LL B .
4?1 trace sand trace gravel SS | 2 |00 24 | | 5 o i
,';ﬁ’ verysti to hard N —
%% N
g,//ﬁ C 213
%21 ss | 3 |100]| 69 [ — o
%% ]
4% 2126 - ]
END OF BOREHOLE 17
goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from Scale 1 53
el No (905)415-2632 a qualified Jechnios Also, ir ﬂL:;iban.dln with the report for which it was e
www woodplc com Page 1 of 1




RECORD OF BOREHOLE No. BHB13 WOOd

Project Number TP115086 Driling Location ~ Arterial A2 E:605111 N:4852740 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiedby PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Feb 20, 2020 Date Completed Feb 20,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SollVapour Reading | =z
g Penetration esting A COV(EL) m TOV(EL | © COM'QENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
2 —_ Q 2% a cov o Tov (o] GRAIN SIZE
£ DESCRIPTION Bl S| €| 8| g |8 |movene Niconvane|” "% o wo | E DISTRIBUTION
3 2|2 g P z g A Remoud @ Remoud w, W w, 23 (%)
S E E i o * Undrained Shear Strength (kPa) Plastic Liquid [217)
| 5 | oot Ground sutace Eiovaion: 2157 3|8 |& |6 |8 |d n © 0 ® | » o o w |ZZ| R s s a
i 0N about 100 mm TOPSOIL 215 6] | ]
Satete dark brown/brown 4 - :
5 Silty Clay FILL ss| 1 |7 ]| 8 | o ! 5
8K trace gravel trace organics B . 32
X I. - - -
K (reworked soil) 2150 7]
g T " bromm 07] B 215
%0 SILTY CLAY/ CLAYEY SILT TILL B ]
Y trace sand trace gravel cobbles/boulders 1 .
7 Rkl 1o Vecy o8 ss| 2 | 54|36 [ ] o T
’ B ]
27 R i
o Vi I~ -
g% - 214
o Ss 3 100 4 I ] (0] ] °14
49 — 2 ]
v - ]
5 - .
7% |
Y - .
; - .
97 SS 4 100 | 64 | ] O F ©°, 3
% B 213
AV - .
Y 3 ]
¥ = i
%7 L ]
7 Ss 5 100 39 | 7] o] O
7% 1 13
4 N E
§ - 212
2 e
9 = i
/ L ss| 6 |10 10 F* ]
7% C 10 ' °13
7 - i
Y .
2% =
14 .
% - .
7 - 211 -
A Ss 7 100 21 | . (o] b O 12
7 2107 Y
END OF BOREHOLE 50
goodlE&lLiSr,ma‘gMdon of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified ochales Also, - ﬂL::dban.dln with the report for which it was Scale 1 53
www woodplc com I Page 1 of 1




RECORD OF BOREHOLE No. BH B14 WOOd
.
Project Number TP115086 Drilling Location  Arterial A2 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Jan 24, 2020 Date Completed Jan 24,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
apour z
g oas Penetration esting A COV(EL) m TOV(EL | © COM'QENTS
P < E |oser DO PPT @ DCPT 2 4 & 8 <z
. S P = S GRAIN SIZE
DESCRIPTION § § & g 3 5 M OVane* Nilcon Vane* ¢ 100%\1 (%) goo%m) & < DISTRIBUTION
-4 > e - E |A& Intact < Intact - L L o =5 o
2|2 g z |z % A Remoud @ Remoud w, W w, 23 (%)
E E o * Undrained Shear Strength (kPa) Plastic Liquid [217)
318 || % |8 |d 2 40 60 80 20 40 60 80 zz GR sA sI cL
2169 N g
drak brown / brown 02 | 1
Silty Clay FILL Ss 1 100 | 7 | 1o b
trace gravel trace organics 2165 B ]
(reworked soil) of| [~ A
brown E ]
SILTY CLAY/ CLAYEY SILT TILL sS 2 100 | 25 F ] o) ]
trace sand trace gravel 1 L6 .
very sti to hard E ]
ss | 3 | 100 | 56 E ] o] b
2152 B ]
END OF BOREHOLE 18
goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from Scale 1 53
el No (905)415-2632 a qualified Jechnios Also, ir ﬂL:;iban.dln with the report for which it was e
www woodplc com Page 1 of 1




RECORD OF BOREHOLE No. BHB15 WOOd

Project Number TP115086 Drilling Location  Arterial A2 Logged by MS

Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR

Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Jan 24, 2020 Date Completed Jan 24,2020  Revision No 0, 8/14/20

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING

- l Soll Vapour Reading
Penetration esting A COV(LEL) W TOV(LEL)

OSPT 0O PPT @ DCPT 2 4 6 8
A COV(ppm) O TOV (ppm)
M OVane* Nilcon Vane* 100 200 300 Aogpm
A Intact O Intact ; . L L
A Remodd @ Remoud W, w w,
e
* Undrained Shear Strength (kPa) Plastic Liquid
20 40 60 80 20 40 60 80

COMMENTS
&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA Si cL

DESCRIPTION

Sample ype
Sample Number
Recovery (%)

SP 'N'/ RQD (%)
DEPTH (m)
ELEVATION (m)
NS RUMEN A ON
NS ALLA ON

Lithology Plo

Geodetic Ground Surface Elevation: 217.3m

about 150 mm TOPSOIL 2172
dark brown / brown 02
Silty Clay FILL
trace gravel
(reworked soil)

b0 96 0 ¢ (N
5RRBG -
oeletele st DN
oteteleteled Kl

-

-l

o

o

(=]

L

N

=

3

2168
o £l

o0

brown
SILTY CLAY/ CLAYEY SILT TILL
trace sand trace gravel
hard

-

216

215

13

tLTETAITLLLILLLE L LA MM AR AL L AL EA LR EAL Y
pov g b by by

LI ALEL ILL L L  L
N

2143
END OF BOREHOLE 30

R iR
R A RN

|

2'°°d|5t'§.;.gmm of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling

50 Vogell Road Units 3 & 4

Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
www woodplc com ol the of Log". R &




RECORD OF BOREHOLE No. BHB16 WOOd

Project Number TP115086 Drilling Location  Arterial A2 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Jan 24, 2020 Date Completed Jan 24,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
apour z
g Penetration esting a coviey m Toveey| O COM';ENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
B | s=u| ig = S GRAIN SIZE
< DESCRIPTION 81 5| €| 2| g |8 |vovme meonvee|” 0% ™| G DISTRIBUTION
3 2|2 g P z g A Remoud @ Remoud w, W w, 23 (%)
2 £ £ i o § a . 9 >
S oo v v i 318 || % |8 |d N o o m ) 22 GR sA S| cL
e O about 150 mm TOPSOIL 2178 E ]
Sons drak brown / brown 02 - ]
- i krhoy e T ’
;";": (reworked soi) 2174 C .
2 brown o - ]
%é; SILTY CLAY/ CLAYEY SILT TILL E g
%/5 trace sand trace gravel Ss 2 100 | 21 | 1 217 O p
g?i verysti to hard - i
. ]
" I~ 4
éég ss | 3 | 100 56 [ ] o b
%% 2161 £ .
END OF BOREHOLE 18
goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
and the of ;
www woodplc com 108 Page 1 of 1




RECORD OF BOREHOLE No. BHB17 WOOd

Project Number TP115086 Drilling Location  Arterial A2 Logged by MS

Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR

Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Jan 24, 2020 Date Completed Jan 24,2020  Revision No 0, 8/14/20

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING

- l Soll Vapour Reading
Penetration esting A COV(LEL) W TOV(LEL)
OSPT 0O PPT @ DCPT 2 4 6 8
A COV(ppm) O TOV (ppm)
M OVane* Nilcon Vane* 100 200 300 Aogpm
A Intact O Intact ; . L L
A Remodd @ Remoud W, w w,
e
* Undrained Shear Strength (kPa) Plastic Liquid
20 40 60 80 20 40 60 80

COMMENTS
&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA Si cL

DESCRIPTION

Sample ype
Sample Number
Recovery (%)

SP 'N'/ RQD (%)
DEPTH (m)
ELEVATION (m)
NS RUMEN A ON
NS ALLA ON

Lithology Plo

Geodetic Ground Surface Elevation: 2185m

about 150 mm TOPSOIL 2183
dark brown / brown 02

Silty Clay FILL
(reworked soil)

008 - -
SR - -
-

-

o
(=3
-]

T Tog 7

218

2179
06

brown
SILTY CLAY/ CLAYEY SILT TILL
trace sand to sandy trace gravel
cobbles/boulders
very sti to hard

-

217

N

216

»
-
o
o
»
N
LB

w

215

a

E:
@
=3
-
=]
3
8

2|
S

214

ECItEELTITITIIALE I IS ATIILLLALATAILLLALALEL LA MM ARA AL L L L E A LR ALY

&

8

3
TTrrrt

%13
2134
END OF BOREHOLE 50

e S SSNRSXINNNNNXRNNS
A A NN R N

2'°°d|5t'§.;.gmm of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling

50 Vogell Road Units 3 & 4

Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
www woodplc com ol the of Log". R &




RECORD OF BOREHOLE No. BHB18 WOOd

Project Number TP115086 Drilling Location  Arterial A2 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Jan 24, 2020 Date Completed Jan 24,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
apour z
g Penetration esting a coviey m Toveey| O COM';ENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
2 || 29 oS o GRAIN SIZE
g DESCRIPTION @ | E| 2| 8| & | 3 [movane Nicon Vane* RN é - DISTRIBUTION
z \ = A Intact Intact : . : .
_8? 2|2 g z |z g A Remoud @ Remoud w, W w, 23 (%)
E E o * Undrained Shear Strength (kPa) Plastic Liquid [217)
D | ciate ot Bt Mt 318038 3|13 &|&%|8&8|d 2 40 60 80 20 40 60 80 zz GR sA sl cL
T about 150 mm TOPSOIL 2191 N i
DX drak brown / brown 02 B 219 —
atorets Ss 1 100 | 8 | 410 p
23 s gravel ! "
;"/" 5 (reworked soil) 2186 C ]
3;,45 brown = - ]
%7 SILTY CLAY / CLAYEY SILT TILL E .
%/5 trace sand tarce gravel cobbles/boulders Ss 2 100 | 20 | 1 ] o p
'//”/'5 verysti to hard B ]
g’//'; - 218
%977 C 5
éé; ss | 3 [100| 43 [ . o !
é‘f’ 2174 B ]
END OF BOREHOLE 18
goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from Scale 1 53
el No (905)415-2632 a qualified Jechnios Also, ir ﬂL::dban.dln with the report for which it was e
www woodplc com Page 1 of 1




RECORD OF BOREHOLE No. BHB19 d
WOOQO.
Project Number TP115086 Drilling Location  Arterial A2 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Jan 24, 2020 Date Completed Jan 24,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soll Vapour Reading |
g Penetration esting A cov (._;;Sou m Tov(Ey P COM';ENTS
& = E |oser oOPer @ DCPT 2 4 & 8 <z
2 s Q 75 o GRAIN SIZE
< DESCRIPTION 81 5| €| 2| g |8 |vovme meonvee|” 0% ™| G DISTRIBUTION
3 2| e g = z g A Remoud @ Remoud w, W w, 23 (%)
g E E i & * Undrained Shear Strength (kPa) Plastic Liquid (737}
D | it Gt Bt Bt 310 3|13 &|&%|8&8|d 2 40 60 80 20 40 60 80 zz GR sA sl cL
s 2N about 200 mm TOPSOIL 2193 L ]
dark brown/brown 02 [ ]
Sity Clay FILL Ss 1 (100 7 | 10 o,
trace gravel 2189 - 219 —
A (reworked soil) of| B ]
77 brown B i
g SILTY CLAY/ CLAYEY SILT TILL ]
o trace sand trace gravel ss 2 100 2 1 E o L o
’ verysti to hard - 2\ e
/ 2 K ]
v L i
% B ]
: ss | 3 | 8 | 37 [ ] e} b0,
% — 2 E
H - .
Y ; [ ]
7 greyish brown B ]
/ - 217 -
V1 - .
2V - .
7 % Ss 4 100 | 40 - 1 @] i o 14
5975, 2165 [ 4 ]
END OF BOREHOLE 30
goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from Scale 1 53
el No (905)415-2632 a qualified Jechnios Also, ir ﬂL:;iban.dln with the report for which it was e
www woodplc com Page 1 of 1




RECORD OF BOREHOLE No. BH B20 WOOd

Project Number TP115086 Drilling Location  Arterial A2 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Jan 24, 2020 Date Completed Jan 24,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SolVapour Reading | 2z
g Penetration esting a coviey m Toveey| O COM';ENTS
& = E |oser oOPer @ DCPT 2 4 & 8 <z
B | s=u| ig = S GRAIN SIZE
g DESCRIPTION Bl E|&2 |28l 3 |movae Nicon Vane* %0 B0 00 a0 é - DISTRIBUTION
z ~ = A Intact Intact : - : .
3 2| e g z | E g A Remoud @ Remoud w, W w, 23 (%)
g £ E i & * Undrained Shear Strength (kPa) Plastic Liquid (737}
| 5 | oot Ground sustace Etovaion: 2109m 3|8 |& |6 |8 |d n © 0 ® | » o o w |ZZ| R s s a
about 100 mm TOPSOIL 219 8] | i
2 drak grey / brown v - .
X Silty Clay FILL Ss 1 75 I 40 b
% trace gravel B ]
X (reworked soil) 2193 g
2 brown ve B .
'/f’g,’e; SILTY CLAY / CLAYEY SILT TILL i N
/%g trace sand trace gravel SS | 2 |00 26 | | 219 o p
é?’ verysti to hard E ]
2% = ]
74 L = i
2% R i
Z?; SS 3 100 56 [ ] lo] i
%7 [ 7
f/’};' 2181 C ]
END OF BOREHOLE 18
goodlE&lL%na‘?vlsion of Wood ¥ Groundwater encountered on completion o drilling on 1/24/2020 atadeptho 12m
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
www woodplc com nd e of 108; Page 1 of 1




RECORD OF BOREHOLE No. BH B21 WOOd
.
Project Number TP115086 Drilling Location  Arterial A2 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiedby PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Jan 24, 2020 Date Completed Jan 24,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soll Vapour Reading |
§ Penetration esting A COV(LEL) W TOV(LEL) % COMM&ENTS
& = E |oser oOPer @ DCPT 2 4 & 8 <z
2 iy Q 75 o GRAIN SIZE
DESCRIPTION § g g g 3 3 |M OVane* Nilcon Vane* ¢ 100%\1 (%) goo%m) & < DISTRIBUTION
= > - = £ |4 Intact <& Intact w 2 " L w g 2 %
2| e g z | E % A Remodd @ Remoud 3 A 23 (%)
£ E & * Undrained Shear Strength (kPa) Plastic Liquid [737)
Geodetic Ground Surface Elevation: 2208 m 3|13 &|&%|8&8|d 2 40 60 80 20 40 60 80 zz sA sl cL
ot about 200 mm TOPSOIL = ]
305% dark grey / dark brown / brown [ ]
3 Sity Clay FILL ss | 1 [100| 12 | 1o %,
Seete trace gravel trace organics B ]
33 220
saes - ]
st ss| 2 |10 9 [ Jo %9
St B ]
3% g g
otebe o 1
saes i ]
KX = .
S8t ss| 3 |100]| 9 [ 21940 %9
saes [ ]
o0ty
St B ]
- " bromm i
7 /; SILTY CLAY/ CLAYEY SILT TILL - .
AN trace sand trace gravel B 7]
?2, o hard ss | 4 [100 | 13 [ o] o s
2//‘, L L2158
%% 3 1
f,?, - ]
gé; ss| s |100] 27 [ i o %6
Vi) N 1
%% L i
%’ C e
7% S 217
gt/;' grey F i
%% ss| 6 |10 22Ff 1 o o
2% - R
" L ]
Y B ]
7 2 Ss 7 100 30 i = o] 020
#4%! |
END OF BOREHOLE
goodlE&lLiSr,ma‘gMdon of Wood ¥ Groundwater encountered on completion o drilling on 1/24/2020 atadeptho 27m [ Cave in depth a ter removal 0 augers 43 m
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada detalls as p! do not a of all conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
and the Log’.
www woodplc com Page 1 of 1




RECORD OF BOREHOLE No. BH B22 WOOd
.
Project Number TP115086 Driling Location ~ Arterial A2 E:604484 N:4853360 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Truck Mounted Drill Reviewed by SM
Area (Area 47)
Project Location  Arterial A2, Brampton, Ontario Date Started Jan 23, 2020 Date Completed Jan 23,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SollVapour Reading | =z
g oas Penetration esting A COV(EL) m TOV(EL | © COM'QENTS
P < E |oser DO PPT @ DCPT 2 4 & 8 <z
2 —_ Q 2% a cov o Tov o GRAIN SIZE
£ DESCRIPTION BIS| €223 |vovr meonven|” o w"it™| & DISTRIBUTION
3 2|2 g P z g A Remoud @ Remoud w, W w, 23 (%)
2 E E i & * Undrained Shear Strength Plastic uid [73%)
S | o s w S 318 || % |8 |d > o oD % 0 o zz GR sA S| cL
! about 200 mm ASPHALT 2203 B ]
o Gravelly Sand FILL 02 B ] 33 58 (9)
::::::: some ines - e
e mokst 00| o | ¢ | o | e E 220 o |
::: X brown/dark grey 06 - 1
XXX Silty Clay FILL B 3
o trace gravel 3 ]
R [ |
K2 ss | 2 |100| 18 | 10 ]
XXX B 7]
& 2190 C 219 ]
END OF BOREHOLE 15
goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from Scale 1 53
el No (905)415-2632 a qualified Jechnios Also, ir ﬂL:;iban.dln with the report for which it was e
www woodplc com Page 1 of 1




Project Client
Project Name

Project Location

RECORD OF BOREHOLE No. BH S6

Project Number TP115086

City of Brampton

Arterial Roads within Highway 427 Industrial Secondary Plan

Area (Area 47)

Arterial A2, Brampton, Ontario

Drilling Location
Drilling Method
Drilling Machine
Date Started

Culvert at Arterial A2 E-W E:605620 N:4852529
150 mm_ Solid Stem Augers

Track Mounted Drill

Feb 26, 2020

Date Completed Feb 26,2020  Revision No

wood.

Logged by MS
Compiedby PR
Reviewed by SM
0, 8/14/20

LITHOLOGY PROFILE

SOIL SAMPLING

FIELD TESTING

LAB TESTING

Penetration esting

OsPT 0O PPT @ DCPT

SolVapowrReading |
A COV(LEL) W TOV(LEL)

2 4 6 8

n ! 1 i

A COV(ppm) O TOV (ppm)

COMMENTS
&
GRAIN SIZE

DESCRIPTION DISTRIBUTION

(%)

GR SA Si cL

M OVane* Nilcon Vane* 100 200 300 400
A Intact O Intact ; 2 L L
A Remodd @ Remoud W, w A
—e—»

* Undrained Shear Strength (kPa) Plastic Liquid
20 40 60 80 20 40 60 80

Sample ype
Sample Number
Recovery (%)

SP 'N'/ RQD (%)
DEPTH (m)
ELEVATION (m)
NS RUMEN A ON
NS ALLA ON

Geodetic Ground Surface Elevation: 209.0m

.| Lithology Plo

___ sbout 10mm TOPSOLL _ 70931

Silty Clay / Clayey Silt FILL
some sand trace to some gravel trace organics

-

b

o

o

IS
L

brown to grey
SILTY CLAY/ CLAYEY SILT TILL
e oblosboulders 1! ss| 2 |100] 5
irm to hard

SN

EATITLITIILA LI LA AR AL LA L LA U B R A |
w

100 10

F

-

o

o

w

o
LB

N
8

=3
-
=]
3
@
N
2|
S
)
&

6

100 }45omnd

h
150 mm 16

I I I I I I I L L I T L LTI LA L UL AR LTI L L LI LA LTA I AL UL AR AL LL LA AT TALLAL L LR WO A AR At AR L TR S
©

LANL L L L L IL  ILL  IOLBL L
n
8

T T
A R

1993

END OF BOREHOLE 98

Wood E&IS, a Division of Wood
Canada Limited

50 Vogell Road Units 3 & 4

¥ Groundwater encountered on completion o drilling on 2/26/2020 atadeptho 55m [ Cave in depth a ter removal 0 augers 6 1m

Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, ﬂL::dbamdln with the report for which it was

www woodplc com andthe of

Scale 1 53
Page 1 of 1




RECORD OF BOREHOLE No. BH S1/BH A23 WOOd
.
Project Number TP115086 Drilling Location ~ Culvert at Coleraine Drive E:604481 N:4854343 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location Brampton, Ontario Date Started Jan 20, 2020 Date Completed Jan 20,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SollVapour Reading |
& Penetration esting A cov (L;SW N TOV(LEL) é COMP;ENTS
P < E |osetr OPPT @ DCPT 2 4 6 8 <z
21518 = a Ccov(ppm) O Tovem | EO GRAIN SIZE
g DESCRIPTION B 5|22 | 2|8 [Mover Nionven'| w020 aw w0 | G DISTRIBUTION
? 2|2 g > z g A Remoud @ Remoud w, W w, 23 (%)
E E [ o * Undrained Shear Strength (kPa) Plastic uid 5%
5 oo vt w i 318 || % |8 |d o B % 0 o zz GR sA S| cL
about 200 mm ASPHALT E E ; H tl
! 226 N ] y
XXX brown 220 1 4
BRSS Sand and Gravel FILL 0 i . v_
P trace to some silt - ]
S0 moist ss | 1 |100]| 7 [ Jo B0y,
S dark grey/brown i 222 |
PR Silty Clay / Clayey Silt FILL 1
::::::: trace gravel trace organics —1 7]
N~ b I. -
PR ss| 2 [100]| 5 | 1o b0,
S s ]
F ]
I.l.l.l - -1
3 ss| 3 |w0|s | #o b0y
DORRK =, .
ol 2 .
DO _____________&20_6_ [ <
VA brown 22 7]
%; SILTY CLAY/ CLAYEY SILT TILL - 7]
‘Y trace to some sand trace gravel B ]
22 5 cobbles/boulders ss | 4 |100 | 30 | A o S
%/’ very sti to hard B 220 —
%% ]
w -
v B ]
% - i
?é’ ss| 5 | 8 | 53 [ i o e 1 18 48 33
25 - ]
%% - 4
% |
2?: [ 219
,é»’;' grey [ 4 .
%% ss| 6 |100] 28 | . o b o
b - ] 21
%% - ]
%% - 1
2% -
7% [ 218
VA [
2% ss| 7 [100]| 71 [ : o b o
% ',//r — 5 ] B
% - :
7 S
%% - ]
%% ]
%27 -
%% ! g
%% - ]
//’ %4 B 217 —
%% - :
g %: — 6 i
gé{ ss| 8 |100]| 33 | 5 e} oo
27 B 5
247 |
2 [ 216
%9
7 %r B N
) — 7
I %z - ]
%% - ]
%% C
%7 N ]
V) {0 i N
. -
2% i i
2% 86/ | 215 —
é% SS |9 | 1 baomef : N NS
i : :
g - = ]
‘A = :
Y -
9 B i
7 ; | 214 7
2 [ 9 1
/ - @ ]
1 50/ | ]
’ 2134 S8 | 10 | 80 |1oommf- ] doomm | Cw7
END OF BOREHOLE 94
goodlE&lLanaogMdon of Wood ¥ Groundwater encountered on completion o drilling on 1/20/2020 atadeptho 82m [ Cave in depth a ter removal 0 augers 91m
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada detalls as p do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified ochales Also, - wmmm with the report for which it was Scale 1 53
www woodplc com I Page 1 of 2

Cantiniiad an Nevt Pana




RECORD OF BOREHOLE No. BH S1/BH A23

wood.

Project Number TP115086 Project Name Arterial Roads within Hi 427 Industrial Secondary Plan Area (Area 4
Project Location _Brampton, Ontario
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vi Reading
g Penetration esting A COV(L:S:" W TOV(LEL) é COM'QENTS
= E |oset OrPer @ DcPT 2 4 & 8 <z
= - - - a COV(ppm) O ToV(pem)| &8 GRAIN SIZE
£ R E(5| 2|8 |58 [Moym wonvew) waom o | Q¢ DISTRIBUTION
g; 2| & E P E < |4 Remoud ¢ Remoud W, w W 23‘ (%)
£ ]
E E 8 = a 0 |+ Undrained Shear Strength (kPa) Plastic Liquid o
§ 3 3 & % a o 2 40 6 8 20 40 60 80 22 SA SI cL
50 mm dia monitoring well with lushmount
protective casing installed (depth below ground
sur ace)
Concrete 00-03m
Sand 03-06m
Bentonite 06-55m
Sand Filter 55-61m
Screen 61-91m
detalls as p do not ougt ofall conditions present and require interpretative assistance from
a qualified Also, should be read in with the report for which it was Scale 1 53
and the of Log'.
Page 2 of 2




RECORD OF BOREHOLE No. BH S2 WOOd
.
Project Number TP115086 Driling Location ~ Culvert at Coleraine Drive E:604486 N:4854343 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiedby PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location Brampton, Ontario Date Started Jan 20, 2020 Date Completed Jan 20,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soll Vapour Reading |
& o Penetration esting ry ocrv(LélSmr N TOV(LEL) é COM';ENTS
P < E |oser DO PPT @ DCPT 2 4 & 8 <z
2 gy Q 75 [o} GRAIN SIZE
< DESCRIPTION B35 B |2 (N e " R w0 §§ DISTRIBUTION
3 2|2 g P z g A Remoud @ Remoud w, W w, 23 (%)
s E E = & * Undrained Shear Strength Plastic uid 5%
T 318 || % |8 |d > o oD % 0 o zz GR sA S| cL
about 200 mm ASPHALT E 1
! 2223 B i
XXX brown 220 ]
BRSS Sand and Gravel FILL 0 i 4]
PR trace to some silt B 222 —
3050 moist ss | 1 [100 | 8 [ Jo B0,
S dark greylbrown - ]
PR Siity Clay / Clayey Silt FILL ]
ORRX trace gravel trace organics — 1 3
B - _
:E:E:E: SS 2 42 8 I 40 Al %6
35 F 221
PR B ]
S5 s ss|a|m|7F} ]
DORXNA brown B 1© 3 026
POXXX | n
S B .
DO _____________Q(E B e
VA brown 2 ]
7 /; SILTY CLAY/ CLAYEY SILT TILL - 220 <]
AN trace sand trace gravel cobbles/boulders B ]
?2 4 e B ss| 4 10|20 | ] o b 0,
. T
79 .
%% -3 ]
gz, I
(/éﬁ ss| 5 |46 | a2[ : o b o
?? g [ 219 — 12
7 N i
. F
?,’/;’ L L 4 ]
2;4, ss| 6 |100| 28 [ ] o b o, -
a7 - ] 21
. L
??, E 218
?2( N i
g?? ss | 7 |100| 19 [ 1 o b o,
?//g, — 5 ]
7 S
% é’ i i
g%: [ 217 —
% - ]
%% I i
% i ]
279 ]
g%; — 6 ]
% B :
gé{ ss| 8 [100]35 | 6] o -0
. E
7 E 3
7 %/ B i
2% -7 7
4%2 B ]
A B ]
% %k R ]
?;’z, C 215
. e
é ?/ - N
2% - 5]
g/; ss| o [100]| 3 [ @ ] o p o,
2% 5 ]
5 : .
%7 | 214 =
7% : 0
e ‘ : -4
% — 9 ]
v 50/ | ]
’ 2131] SS | 10 | 100 }100mmi- ] Joomm T 10
END OF BOREHOLE 94
goodlE&lLiSr,ma‘gMdon of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling A Cave in depth a ter removal 0 augers 79 m
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
www woodplc com nd e of 108; Page 1 of 1




RECORD OF BOREHOLE No. BH S3 WOOd
Project Number TP115086 Driling Location ~ Culvert at Highway 50 E:606278 N:4852633 Logged by
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiedby PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location Brampton, Ontario Date Started Jan 10, 2020 Date Completed Jan 10,2020  Revision No 0, 8/14/20
R ——
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SolVapour Reading |
& o Penetration esting A COV(LEL) W TOV(LEL) é COM';ENTS
= < E |oser DO PPT @ DCPT 2 4 & 8 <z
2 o > [o} GRAIN SIZE
£ i 815|218 | 2|3 [vover meonvan|® &5 S0 u™ EE DISTRIBUTION
3 ’_5;_ F} g P E g e - w, W w, 23 (%)
s E E = & * Undrained Shear Stmngm Plastic uid 5%
5 | eodstic around sstce Eevaton: 2107m 3| 8| & |% |8 |d % w0 s w | 2 4w e @ |22| - s s L
EEE E dark grey/brown N ]
XXX Sand and Gravel FILL - 7]
E;E E moist Ss 1 100 | 30 | 1 lo} o,
& 2100 =
B dark grey/brownish grey 07 B .
3 :::: Silty Clay / Clayey Silt FILL ' = ]
E EEEE trace to some sand some gravel trace organics ss 2 75 16 1 1 o ’o
S5 : . A
IRRK | b 13
s - ]
St B 209 —
R - ]
: :::: SS 3 83 10 [ ] o] h 022
553 — 2
2aele B .
S - 1
ool 5
553 .
XX g ]
s B 4
X :E:E SS 4 100 10 - 208 -] O ] 020
RN - ]
KL 2077] 3 ]
/ brown/grey 0 — ]
gég SILTY CLAY/ CLAgYEY SILT TiLL B ]
f?: TE0 SOC X0 ey fern oot ss| s |100]| 15 [ g b o,
gé; sti to hard - ]
g f’: B 207 m
Ly
| 4 H
gég ss| 6 |100| 8 | ] O pae 3 33 46 18
Vo [ .
%% :
7% - ]
4?/?: ss | 7 | 100 || 20/ - " 4o
??2 RS0mmy” ] %56 mkh
l/; % — 5 ]
9% E .
%% 5 5
7 % - ]
%% C
%% [ 205
%77 - ]
%44 - ]
%% [ 6 1
zgs :
94 - ]
%’/ﬁ ss | 8 | 100 | 44 | ] o b o
//,/a B 10
2% - 204
%% 1
géﬁ i ]
%75 —7%2 ]
oy 20835 L "=
/ g grey 72 B ]
4 SILTY SAND / SANDY SILT TILL [ E
y trace clay trace gravel | ]
very dense - 203 ]
oist o wet 87/ [ 1 87
SS 9 100 280!1111-_ & ] %Gﬂlmmoﬁ 1 35 56 8
T 202
o ]
50/ [ ] 50
2012 i 107 299 150mm{_ ] o1w mm i °17
END OF BOREHOLE 94
2'°°dIE‘"usr-‘ “3""“" of Wood ¥ Groundwater encountered on completion o drilling on 1/10/2020 ata deptho 70m
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from Scale 1 53
el No (905)415-2632 a qualified Jechnios Also, ir should be read in with the report for which it was
www woodplc com I Page 1 of 1




RECORD OF BOREHOLE No. BH S4 WOOd
.
Project Number TP115086 Driling Location ~ Culvert at Highway 50 E:606254 N:4852631 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location Brampton, Ontario Date Started Jan 10, 2020 Date Completed Jan 10,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SOl Vapour Reading |
& Penetration esting A COV(LEL) W TOV(LEL) é COMP;ENTS
P < E |osetr OPPT @ DCPT 2 4 6 8 <z
2 —_ Q 2% cov o TOV o GRAIN SIZE
£ ECI BI S| 218 | g |8 [woveme Niconvane|” ‘oo %0 0w EE DISTRIBUTION
3 2|2 g P z g A Remoud @ Remoud w, W w, 23 (%)
o E € P o * Undrained Shear Strength (kPa) Plastic uid 5%
S i o s w 318 || % |8 |d o B % 0 o zz GR sA S| cL
XX brown - 1 ;
0 Sand and Gravel FILL - .
ot trace to some silt ss 1 42 | 45 | ] o} ho,
28 moist - ] 7
R [ 210 ]
55 wos| S| 2|8 |"F L 1o 05
2 dark brown/black 12 - . °
X Silty Clay / Clayey Silt FILL L ] 2
some sand trace to some gravel trace organics B 200 =)
SS 3 75 9 r 40 h 029
ok ploces ss| 4 |100| o | 208 qo b 0y
— 3 :
Ss 5 67 1 - ] lo] b o29
L 207 — ‘
B 2088 - ]
brown 37 7]
SILTY CLAY/ CLAYEY SILT TILL - 4 i
fan o Sou oaewl Won gl ss| 6 |10 50 | ] o o,
hard i :
[ 206 ]
ss | 7 | 100|101 [ . % o
44 [ 205 —:
70 grey Z -
0% i .
% -6
29! ]
%% g ]
2% ss| 8 |100]| 46 | ] o o
) % L 10
%% g
4% N i
. ]
%% -7 :
¥ =
?/}a B ]
%2 B ]
. o
I [ 203 ]
. ;555
?Z; ss | 9 | 100 | 45 [ ] o} i o
%% gl by
7 .
9% - ]
%% - ]
//’f; B 202 —
. E Y
%2 B . —
%7 A -
7 — 9 =
. . -
2% N i
%% 2011 ss | 10 | 100 | 35 [ ] o b o
A 9% L 201 16
[ 14 2008 B 5
| &
goodlE&lLanaogMdon of Wood ¥ Groundwater encountered on completion o drilling on 1/10/2020 atadeptho 76 m
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada detalls as p do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified ochales Also, - wmmm with the report for which it was Scale 1 53
www woodplc com I Page 1 of 2
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RECORD OF BOREHOLE No. BH $4 WOOd

Project Number TP115086 Project Name Arterial Roads within Hi 427 Industrial Secondary Plan Area (Area 4

Project Location _Brampton, Ontario

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading
g Penetration esting A COV(LEL) m TOV(LEL) § COM';ENTS
5 E |oser Deer @ DcPT 2 4 & 8 <z
2 -~ [a) X A COV GRAIN SIZE
- (om) O Tov(pom) [ 58
- z . N .
B DESCRIPTION '% § &g |8 M mm gllwhgane 100 200 300 400 g% DISTRIBUTION
3 2| e § | 2 E | < [& Romous @ Romass W, W woo | 23 (%)
£ ]
E E 8 =t a W |+ Undrained Shear Strength (kPa) Plastic Liquid o
§ S| & & % a o 20 40 60 80 20 40 60 80 22 GR SA Si cL
SILTY SAND I%DY SILT TiLL
trace clay trace gravel
dense
moist
END OF BOREHOLE
50 mm dia monitoring well with lushmount
protective casing installed (depth below ground
sur ace)
Sand 00-06m
Bentonite 06-58m
Sand Filter 58-61m
Screen 61-91m
details as pi do not a ough ofall conditions present and require interpretative assistance from
a qualified Also, should be read in with the report for which it was Scale 1 53
and the of Log".

Page 2 of 2




RECORD OF BOREHOLE No. BH S5/BHB7 d
WOOO.

Project Number TP115086 Drilling Location ~ Culvert at Arterial A2 E-W E:605633 N:4852520 Logged by MS

Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR

Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM

Area (Area 47)
Project Location Brampton, Ontario Date Started Feb 26, 2020 Date Completed Feb 26,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
& Penetration esting A Ccov (L;SW N TOV(LEL) é COMP;ENTS
P < E |osetr OPPT @ DCPT 2 4 6 8 <z
21518 = a Ccov(ppm) O Tovem | EO GRAIN SIZE

g DESCRIPTION B 5|22 | 2|8 [Mover Nionven'| w020 aw w0 | G DISTRIBUTION

3 2|2 g P z g A Remoud @ Remoud w, W w, 23 (%)

3 £ £ - | & . Strength (kPa ' 55
immwm: 2093m 3 3 4 & a8 d Umgmfoww Sgp : ggmlﬂ 60 mﬁl? zZz GR SA S cL
o ehowt10mmTOPSORL 2002 - ] :

& dark by 02 - N
% SlltyClalelar;uv;nsm FILL §S | 1 | 100 | 6 [ 209 O 4 %0
A trace to some gravel trace organics E ]
s 2087 ]

Y~~~ 7 browntogrey 07] B b

99 SILTY CLAY / CLAYEY SILT TILL [ ]

??2 trace sand to cgmm te?s some gravel ss 2 100 s 1 1o L 025
%% sti to hard i .

2% ]

%% E

?,2, : ]

gé; ss| 3 |100] 27 | 1 o) b o,
%% 2 ]

v - i

% ,/11 B ]

é?:j Je— N 207 —

44, grey - 3

,’5?; SS 4 100 50 - i 0] B O 13
%% i ]

2% ]

?é? -9

2% - ]

éé; Ss 5 100 69 [ 206 7 o b O 14
Vi - i

??; - :

%% o ]

277 - i

2’//55 — ss| 6 | 8 |88 [ ] o b o, 4 43 50 3
?/:22 B 205 7]

9% o471 ]

gé; ss | 7 | 100 150 ] ds0imm T °10
94 - ]

7 — 5 ]

%? - |

%% - 204 ]

. B

9% - ]

?? ¥

?’/}5 i = ]

g?; ss | 8 | 100 |82/ I 3 - o =
gé; 150mmg- 203 — 150 mm 13 —

277 N 1 ]
%% - ] =
7 . B -
%% ' ] =
'4/% 7 . -
%% C ] -
% B . -
7(?: B ] -
?%1 a ] =
%% ss| 9 |100]| 66 [ ] 0 TRRSTIORS: H
¢22 B 8 ] 24 =
%47 - ] -
?2’ - 201 ] =
%7 i ] —
7% B e —
%% ] =
%% - ] =
%71 E . -
77 Fs o =
%% 9 ] -
7% @

?%a - 200 -]
%% ss | 10 | 100 | 39 [ . fe) o050
% : : 2
2% 1996 L ]

END OF BOREHOLE 98

goodlE&lLanaogMdon of Wood ¥ Groundwater encountered on completion o drilling on 2/26/2020 atadeptho 58 m [ Cave in depth a ter removal 0 augers 91m

50 Vogell Road Units 3 & 4

Sk O LR D details as do not a ofall conditions present and require interpretative assistance from

c:,"ma (905) 415-2632 a qualified “;’ Also, - mation should be read in with the report for which it was Scale 1 53

www woodplc com bod Page 1 of 2
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RECORD OF BOREHOLE No. BH S5/ BH BT wood

Project Number TP115086 Project Name Arterial Roads within Hi 427 Industrial Secondary Plan Area (Area 4
Project Location _Brampton, Ontario
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vi Reading
g Penetration esting A COV(L:S:" W TOV(LEL) é COM'QENTS
= E |oset OrPer @ DcPT 2 4 & 8 <z
= - - - a COV(ppm) O ToV(pem)| &8 GRAIN SIZE
g DESCRIPTION E15 (2|88 |8 [Moveme Neonvee| w0 0 a0 w0 | Dk DISTRIBUTION
g; 2| & E P E < |4 Remoud ¢ Remoud W, w W 23‘ (%)
E E 8 | = | & | @ | Undrained Shear Strength Plastic uid B

§ 318l S|a|a - i 22 GR SA sl cL

50 mm dia monitoring well with lushmount

protective casing installed (depth below ground
sur ace)

Sand 00-06m

Bentonite 06-55m

Sand Fiter 55-91m

Screen 61-91m

detalls as p do not a ough ofall conditions present and require interpretative assistance from
a qualified Also, should be read in with the report for which it was Scale 1 53
and the of Log'.

Page 2 of 2




Project Client
Project Name

Project Location Brampton, Ontario

RECORD OF BOREHOLE No. BH S6

Project Number TP115086

City of Brampton

Arterial Roads within Highway 427 Industrial Secondary Plan

Area (Area 47)

Drilling Location
Drilling Method
Drilling Machine
Date Started

Culvert at Arterial A2 E-W E:605620 N:4852529
150 mm_ Solid Stem Augers

Track Mounted Drill

Feb 26, 2020

Date Completed Feb 26,2020  Revision No

wood.

Logged by MS
Compiedby PR
Reviewed by SM
0, 8/14/20

LITHOLOGY PROFILE

SOIL SAMPLING

FIELD TESTING

LAB TESTING

Penetration esting

OsPT 0O PPT @ DCPT

SolVapowrReading |
A COV(LEL) W TOV(LEL)

2 4 6 8

n ! 1 i

A COV(ppm) O TOV (ppm)

COMMENTS
&
GRAIN SIZE

DESCRIPTION DISTRIBUTION

(%)

GR SA Si cL

M OVane* Nilcon Vane* 100 200 300 400
A Intact O Intact ; 2 L L
A Remodd @ Remoud W, w A
—e—»

* Undrained Shear Strength (kPa) Plastic Liquid
20 40 60 80 20 40 60 80

Sample Type

Sample Number
Recovery (%)

SPT 'N'/ RQD (%)
DEPTH (m)
ELEVATION (m)
NSTRUMENTATION
NSTALLATION

Geodetic Ground Surface Elevation: 209.0m

.| Lithology Plo

___ sbout 10mm TOPSOLL _ 70931

Silty Clay / Clayey Silt FILL
some sand trace to some gravel trace organics

-

b

o

o

IS
L

brown to grey
SILTY CLAY/ CLAYEY SILT TILL
e oblosboulders 1! ss| 2 |100] 5
irm to hard

SN

EATITLITIILA LI LA AR AL LA L LA U B R A |
w

100 10

F

-

o

o

w

o
LB

N
8

=3
-
=]
3
@
N
2|
S
)
&

6

100 }45omnd

h
150 mm 16

I I I I I I I L L I T L LTI LA L UL AR LTI L L LI LA LTA I AL UL AR AL LL LA AT TALLAL L LR WO A AR At AR L TR S
©

LANL L L L L IL  ILL  IOLBL L
n
8

T T
A R

1993

END OF BOREHOLE 98

Wood E&IS, a Division of Wood
Canada Limited

50 Vogell Road Units 3 & 4

¥ Groundwater encountered on completion o drilling on 2/26/2020 atadeptho 55m [ Cave in depth a ter removal 0 augers 6 1m

Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, ﬂL::dbamdln with the report for which it was

www woodplc com andthe of

Scale 1 53
Page 1 of 1




RECORD OF BOREHOLE No. BH S7/BH C27 WOOd

Project Number TP115086 Driling Location  Culvert at Countryside Drive E:604850 Logged by MS
N:4853816

7 1
Project Client City of Brampton Drilling Method 150 mm_Solid Stem Augers Compiled by PR

Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location Brampton, Ontario Date Started Mar 26, 2020 Date Completed Mar 26,2020 _ Revision No 0, 8/14/20

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING

- l Soll Vapour Reading
Penetration esting A COV(LEL) W TOV(LEL)
OsPT O PPT @ DCPT 2 4 6 8
) A COV(ppm) O TOV (ppm)
M OVane* Nilcon Vane* 100 200 300 400
A Intact O Intact ; . . L
A Remodd @ Remoud W, w w,

* Undrained Shear Strength (kPa) Plastic Liquid
2 40 60 %0 20 40 60 80

COMMENTS
&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA Si cL

DESCRIPTION

Sample Type
Sample Number
Recovery (%)
SPT 'N'/ RQD (%)
ELEVATION (m)
NSTALLATION

2
o
>
g
S
£
i

DEPTH (m)

1 NSTRUMENTATION

traoetospmesilt
moist ss| 1 | 8 | 17

TR
ORI
SIEHIDBER
p2otelete e tele e te

2169
dark brown / dark grey 09
Siity Clay / Clayey Silt FILL
some sand trace to some gravel trace organics SS 2 100 1

-

216

protetetereteretetereteleteletetelele

AP RIIIRRIIIRRRRIRKRK

N

brown
SILTY CLAY/ CLAYEY SILT TILL
trace to some sand trace gravel
cobbles/boulders Ss 4 2 40
hard

AT RR ALY
LI |

1K
N
N
o

ANy
w

214

ALhLER LRy

|
»

6.
150 mm

62/
150mimy

SR
T

55/

150mm 213

150 mm

AR LELLLL TR

212

AtALRRRARRL R

grey

SN
@
)
o
o
~
Tl BBl

211

~

210

R e AR AR RN NNNNSSEEESSSSSNNNSDSSNSE
R A N A A AN

LALR AT
©

T T O T T T OTTTTTTTT AT

AR R ALY
©w

10 67 50

BALRTRRG

2080
END OF BOREHOLE 98

Wood E&IS, a Division of Wood hv4 " -
Canada Limited 2 Groundwater encountered on completion o drilling on 3/26/2020 atadeptho 27 m

50 Vogell Road Units 3 & 4

Richmond Hill Ontario L4B 3K6

Canada detalls as p do not a ough ofall conditions present and require interpretative assistance from

el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
Log'.

www woodplc com andthe of

Page 1 of 2
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RECORD OF BOREHOLE No. BH S7/BH C27 WOOd

Project Number TP115086 Project Name Arterial Roads within Hi 427 Industrial Secondary Plan Area (Area 4
Project Location _Brampton, Ontario
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vi Reading
g Penetration esting A COV(L:S:" W TOV(LEL) é COM'QENTS
= E |oset OrPer @ DcPT 2 4 & 8 <z
= - - - a COV(ppm) O ToV(pem)| &8 GRAIN SIZE
g DESCRIPTION E15 (2|88 |8 [Moveme Neonvee| w0 0 a0 w0 | Dk DISTRIBUTION
g; 2| & E P E < |4 Remoud ¢ Remoud W, w W 23‘ (%)
E E 8 | = | & | @ | Undrained Shear Strength Plastic uid B

§ 318l S|a|a - i 22 GR SA sl cL

50 mm dia monitoring well with lushmount

protective casing installed (depth below ground
sur ace)

Sand 00-06m

Bentonite 06-55m

Sand Fiter 55-61m

Screen 61-91m

detalls as p do not a ough ofall conditions present and require interpretative assistance from
a qualified Also, should be read in with the report for which it was Scale 1 53
and the of Log'.

Page 2 of 2




RECORD OF BOREHOLE No. BH S8 d
WOOO.
Project Number TP115086 Drilling Location ﬁulvert 32: Countryside Drive E:604854 Logged by MS
Project Client City of Brampton Drilling Method 150 mm_Solid Stem Augers Compiedby PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location Brampton, Ontario Date Started Mar 26, 2020 Date Completed Mar 26,2020 _ Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SolVapour Reading |
& o Penetration esting A ocrv(LélSmr N TOV(LEL) é COM';ENTS
P < E |oser DO PPT @ DCPT 2 4 & 8 <z
2 s | 20 e S GRAIN SIZE
< DESCRIPTION 81 5| 2|2 |8 |vovme toonvans|” iR it ge DISTRIBUTION
3 ’_5;_ F} g P E g A Remoud @ Remoud w, W w, 23 (%)
S 3 k o i & » 9 ®
5 B8 |8 |5 |0 |d[vammerpoin] B, 0% 28] 0 @ s @
DORRX brown 01] 5 ]
s sm Gravel FnILL - ]
:.:.:Il some Si = __
RS molst ss| 1 |a|sf o
R 2186 - ]
PR dark brown 09 [ 4 ]
PN Siity Clay / Clayey Silt FILL B A
:::E;E: some sand trace to some gravel trace organics Ss 2 92 6 I 40
s B 1
o 218
S g 1
PSS ss| 3 |8 | 6 [ Jo
e 2
DX 2173 B B
y T T " bromm 27| ]
7 /; SILTY CLAY/ CLAYEY SILT TILL B 4V 4 ]
AN trace to some sand trace gravel B = o
?2/ cobbles/boulders s Ss 4 100 56 : *tF : o
% . E .
%% — 3 ]
fx?r 5 ]
(}é; ss | 5 | 33 |45 [ . o
2% - ]
';;gﬁ i 216
2% - ]
ééﬁ ss | 6 | 100 |72/ I 1
% g’ 150mmy— 4 : 150 mmy
2% C 1
7% : ]
gz; 507 - 215 5
1] e .
gé: trace to some shale ragments Ss 4 100 | gomm[ 3 80 mm
?%’ -5 ]
%% X .
7 L ¢
27 ]
7 : &
2% - 214
%% X 5
2% - :
AN ]
gg; — 6 2]
e i
. ] .
// N .
%% ss | 8 | 100 | 60 ] o) b
g?;; - 213
%7 i
% : ]
%7 - ]
9% [
%4‘ —7 ]
2% - i
%% E .
%ﬁz B ]
Z’g; - 212
2% - ]
9% [ ]
g/ﬁ/; ss | 9 | 100 | 31 p . o} ]
/7% - ]
5 : .
7 - 211
% X 1
4 — 9 ]
/ - ]
5% ss | 10 | 100 | s0 [ ] o s
7 2099 L
END OF BOREHOLE 97
Wlwﬁggﬁm of Wood ¥ Groundwater encountered on completion o drilling on 3/26/2020 ata deptho 24m
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
www woodplc com ol o bod Page 1 of 2
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RECORD OF BOREHOLE No. BH S8 WOOd

Project Number TP115086 Project Name Arterial Roads within Hi 427 Industrial Secondary Plan Area (Area 4
Project Location _Brampton, Ontario
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vi Reading
g Penetration esting A COV(L:S:" W TOV(LEL) é COM'QENTS
= E |oset OrPer @ DcPT 2 4 & 8 <z
= - - - a COV(ppm) O ToV(pem)| &8 GRAIN SIZE
g DESCRIPTION E15 (2|88 |8 [Moveme Neonvee| w0 0 a0 w0 | Dk DISTRIBUTION
g; 2| & E P E < |4 Remoud ¢ Remoud W, w W 23‘ (%)
E E 8 | = | & | @ | Undrained Shear Strength Plastic uid B

§ 318l S|a|a - i 22 GR SA sl cL

50 mm dia monitoring well with lushmount

protective casing installed (depth below ground
sur ace)

Sand 00-06m

Bentonite 06-58m

Sand Fiter 58-61m

Screen 61-91m

detalls as p do not a ough ofall conditions present and require interpretative assistance from
a qualified Also, should be read in with the report for which it was Scale 1 53
and the of Log'.

Page 2 of 2




RECORD OF BOREHOLE No. BH S9 wood
.
Project Number TP115086 Driling Location  Culvert at Countryside Drive E:604080 Logged by MS
N:4852848
Project Client City of Brampton Drilling Method 150 mm_Solid Stem Augers Compiedby PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
roject Location Brampton, Ontario ate Starte ate Complete ar 18, evisionNo 0,
Project Locati B Ontari Date Started Mar 18,2020  Date Completed Mar 18,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SolVapour Reading |
§ = Penetration esting A COV(LEL) W TOV(LEL) é COMM&ENTS
] = E |oset O PPT @ DCPT 2 4 & 8 <z
2 —_ 2 A cov o TOV o GRAIN SIZE
g DESCRIPTION £15|¢ 8| 2|3 [vove Neonvener [* B'ER S0 §§ DISTRIBUTION
3 2| e g = z g A Remoud @ Remoud w, W w, 23 (%)
2 E E = & * Undrained Shear Strength Plastic uid 5%
5 318 || % |8 |d ke % 40 e & zz GR sA sI cL
DR grey 2182 B ]
R Sand and Gravel FILL 0 N |
::::::: \ trace to some silt 7 E 214 -
o molst ss| 1 [100]| 9 [ Jo b o
B dark brown B i 19
PR Silty Clay / Clayey Silt FILL - ]
Soatete trace to some sand trace to some gravel C 4 .
PR L ]
PR ss| 2 |8 | 8 | Jo B0y
BORRN n 7]
:"u“l:: - 213 —
¥ ]
PSS 2130 e | % | wai| 5 E i o L %10
A brown to grey 18 - ]
%4 SILTY CLAY / CLAYEY SILT TILL — 2 ] s
Y trace to some sand trace to some gravel ™ 1
% cobbles/boulders ]
” irm to hard C ]
% ss| 4 |100 | 53 [ 212 o ji e
9 =
%7 i
%5 - .
7 -3 ]
7 e B ]
’ ey Ss 5 100 19 [ ] o} i O
’ B 211 — 14
Y - i
% -
7 ss 50/ 1 ] % : .
2 30mm |- ] 30 mm : hard augering
%
¢g: — 4 i
2% - d
2% .
% - ]
%% F 210
?% 507 | ] 59,
??2 ss | 7 | 100 |gomr [ i W b 0
?¢ -5 ]
%72 - ]
727 [
7% ]
. -
%7 i 209 —
%% B g
7 E
%% L ]
%75 B
7% i
977 sor | 6 . 50
2% [SS [ 8 [ 100 N . o) b o
:;' ‘ ToGmmy- ] 100 mm 1
g_‘ ; - 208
) B ]
5' 7 - ]
27 - i
VA B
%79 ]
& 5 — 7 ]
%% - ]
HH B -
%27 i
7% i
*»4. Y B 207 —
. o 71
ﬁ St T - ] isomm | 14
%2 - i
9o — 8 ]
%% B :
%27 L ]
2% B
7 -
%% _ 206 —
7 :
27 B ]
%% B :
% F ]
% — 9 i
%% ]
%% ss | 10 | 100 | 85/ ] % b o
294 2050 fsomm e ] 150 mm 15
END OF BOREHOLE 94
gowle:";‘BMdm of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as p do not a ougt of all conditions present and require interpretative assistance from Scale 1 53
el No (905)415-2632 a qualified Jechnios Also, ir ﬂL::dbamdln with the report for which it was
www woodplc com Page 1 of 1




RECORD OF BOREHOLE No. BH $10 WOOd

Project Number TP115086 Driling Location  Culvert at Countryside Drive E:604082 Logged by MS
N:4852848

Project Client City of Brampton Drilling Method 150 mm_Solid Stem Augers Compiled by PR

Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM

Area (Area 47)
Project Location Brampton, Ontario Date Started Mar 18, 2020 Date Completed Mar 18,2020  Revision No 0, 8/14/20

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING

- l Soll Vapour Reading
Penetration esting A COV(LEL) W TOV(LEL)
OsPT O PPT @ DCPT 2 4 6 8
) A COV(ppm) O TOV (ppm)
M OVane* Nilcon Vane* 100 200 300 400
A Intact O Intact ; . . L
A Remodd @ Remoud W, w w,

* Undrained Shear Strength (kPa) Plastic Liquid
2 40 60 %0 20 40 60 80

COMMENTS
&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA Si cL

DESCRIPTION

Sample Type
Sample Number
Recovery (%)
SPT 'N'/ RQD (%)
DEPTH (m)
ELEVATION (m)

1 NSTRUMENTATION
NSTALLATION

trace to some silt

2
Sand and Gravel FILL 0
\ i 7

-
-
=
S
~
Lol Lokl
N
=
@

brown
Silty Clay / Clayey Silt FILL
trace to some gravel

-

IIEIRRIIERIIDERIEN

brown to grey 15

SILTY CLAY/ CLAYEY SILT TILL
trace to some sand trace to some gravel SS 3 83 19
cobbles/boulders
very sti to hard
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o
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w
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n
8

n
3
vt by v by b b b b by b
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B z
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END OF BOREHOLE 94

100mm) 100 mm 13

Wood E&IS, a Division of Wood hv4 " -
Canada Limited 2 Groundwater encountered on completion o drilling on 3/18/2020 atadeptho 82m

50 Vogell Road Units 3 & 4

Richmond Hill Ontario L4B 3K6
Canada detalls as p do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53

www woodplc com andthe of Log.
Page 1 of 2

Cantiniiad an Nevt Pana



RECORD OF BOREHOLE No. BH $10 WOOd

Project Number TP115086 Project Name Arterial Roads within Hi 427 Industrial Secondary Plan Area (Area 4
Project Location _Brampton, Ontario
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vi Reading
g Penetration esting A COV(L:S:" W TOV(LEL) é COM'QENTS
= E |oset OrPer @ DcPT 2 4 & 8 <z
= - - - a COV(ppm) O ToV(pem)| &8 GRAIN SIZE
g DESCRIPTION E15 (2|88 |8 [Moveme Neonvee| w0 0 a0 w0 | Dk DISTRIBUTION
g; 2| & E P E < |4 Remoud ¢ Remoud W, w W 23‘ (%)
E E 8 | = | & | @ | Undrained Shear Strength Plastic uid B

§ 318l S|a|a - i 22 GR SA sl cL

50 mm dia monitoring well with lushmount

protective casing installed (depth below ground
sur ace)

Sand 00-06m

Bentonite 06-55m

Sand Fiter 55-91m

Screen 61-91m

detalls as p do not a ough ofall conditions present and require interpretative assistance from
a qualified Also, should be read in with the report for which it was Scale 1 53
and the of Log'.

Page 2 of 2




RECORD OF BOREHOLE No. BH S11 WOOd
.
Project Number TP115086 Drilling Location  Culvert at Countryside Drive E:603849 Logged by MS
N:4852560
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiedby PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location Brampton, Ontario Date Started Mar 24, 2020 Date Completed Mar 24, 2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
apour
& Penetration esting A COV(LEL) W TOV(LEL) é COM';ENTS
= < E |oser oOPer @ DCPT 2 4 & 8 <z
2 gy e [o} GRAIN SIZE
2 DESCRIPTION §; £ g § t 3 |M OVane* <t;lilet:\n Vane* ¢ 100%‘”%) goo%m) ég DISTRIBUTION
2 ~ = A Intact Intact : - - .
3 ’_5;_ F} g z |z g A Remoud @ Remoud w, W w, 23 (%)
S E E P o * Undrained Shear Strength (kPa) Plastic Liquid b
5 318 || % |8 |d 2 40 60 80 20 40 60 80 zz GR SA sl cL
” - 213
o F
25 ss | 1 [100]| 9 [ Jo ]
3 dark greylbrown - .
s Silty Clay / Clayey Silt FILL ]
::: X trace to some gravel trace organics 1 g
~ - 4
K2 ss| 2 |8 | 7| 2120 b
£ Z ]
III X - -
I.I X
I.I X - -
R [ 7
e Ss 3 100 16 [ 1 © d
XX -
satet — 2 .
s I < 11 - ¥2 .
17 brown to grey 2 =21t
BSE SILTY SAND / SANDY SILT - ]
BE) Vo onsl ss | 4 |100]| a6 [ ] o b
Ep moist to wet N ]
T [ 3 ]
. i - 210 —
BE ss | 5 | 83 | 39 [ ] o h o
T = o ]
11 ss | 6 | 83 | 44 | . o L o
R R 209 —
1 ss | 7 |33 ] 3 [ ] o 3
e -5 ]
T R 208 —
- =, 6 ]
] - 207
AT ss | 8 | 88 | 35 | . [o) ]
apl -, ]
;- trace shale ragments - ]
. ‘| - B -
AgE 55/ | . 55
IR 1 B
11 SS9 | 190 fisomm- 1 Gsomm |
RN - 8 ]
L i 205 —|
12 NN . | s ]
% brown to gre: 85 - e
225 SILTY CLAY/ MHSILT TILL B -
¢/5 trace sand to sandy trace to some gravel E 1
_’47"/ cobbles/boulders Lo ]
%/‘:? hest 2040 s o304 ] i [
END OF BOREHOLE 92 somm 20k Qomm
gowle:";‘BMdm of Wood ¥ Groundwater encountered on completion o drilling on 3/24/2020 atadeptho 21m [ Cave in depth a ter removal 0 augers 76 m
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
and the of Log'.
www woodplc com Page 1 of 1




RECORD OF BOREHOLE No. BH S12 d
WOOO.
Project Number TP115086 Driling Location  Culvert at Countryside Drive E:603857 Logged by MS
N:4852567
Project Client City of Brampton Drilling Method 150 mm_Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location Brampton, Ontario Date Started Mar 24, 2020 Date Completed Mar 24, 2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
apour z
s Penetration esting A COV(LEL) W TOV(LEL) 8 COMIQENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
2 —_ Q 2% a cov o Tov o GRAIN SIZE
£ i 15188 |28 |wovem meonven|” o it §§ DISTRIBUTION
3 2|2 g P z g A Remoud @ Remoud w, W w, 23 (%)
3= E E P o * Undrained Shear Strength (kPa) Plastic Liquid b
S | e Gt Bt Bt 316w 3|18 & | 5|8 |d 2 40 60 80 20 40 60 80 zz GR sA sl cL
_ _ __ hout140mmASPHALT ___ 2133 - . :
DORRX brown 01 B 7]
PR Sand and Gravel FILL ]
R trace to some silt [ 213 —
s moist 2129) o5 | 1 | 100 | 12 F 1o !
R darkgrey/ brown 0% - i
3 Silty Clay / Clayey Silt FILL N ]
::: X trace to some gravel trace organics - 4 A
I.I X = -1
555 ss| 2 |67 | 6 [ Jo !
HXX -
2 [ 212
3 E ]
3 B
2 ss| 3 |8 | 7F[ Jo b
XX
satet [, ]
s 2113 i ]
1T~ 7 7 " browntogrey 27] 5
SILTY SAND / SANDY SILT - 211 ]
trace gravel B ]
compact 10 very dense ss | 4 |75 | 2| 1 o b
moist to wet B ] -
—3 ] =
grey - ] H
Ss 5 83 36 [ . (e} P —
£ 210 — -
ss| 6 |100]| o1 -4 ] o H
[ 200 =
ss | 7 | 100|108 F . % =
[ 208
2077] o5 | o | 400 | SO/ [ ] 50
END OF BOREHOLE 58 30mm 30 mm
Auger re usal at 5 8 m depth
50 mm dia monitoring well with lushmount
protective casing installed (depth below ground
sur ace)
Sand 00-06m
Bentonite 06-21m
Sand Filter 21-58m
Screen 27-58m
goodlE&lL%na‘?vlsion of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from Scale 1 53
el No (905)415-2632 a qualified Jechnios Also, ir should be read in with the report for which it was
www woodplc com 108; Page 1 of 1




RECORD OF BOREHOLE No. BH S$13 WOOd

Project Number TP115086 Driling Location  Culvert at Clarkway Drive E:604621 N:4852286  Logged by MM
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiled by PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location Brampton, Ontario Date Started Feb 25, 2020 Date Completed Feb 25,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SollVapour Reading | =z
s Penetration esting A COV(LEL) W TOV(LEL) 8 COM'QENTS
P < E |osetr OPPT @ DCPT 2 4 6 8 <z
2 —_ Q 2% cov o TOV o GRAIN SIZE
g DESCRIPTION @ | E| 2| 8| & | 3 [movane Nilcon Vane® RN Exﬁ DISTRIBUTION
2 ~ = A Intact Intact : - - .
3 ";1’ F} g z |z g A Remoud @ Remoud w, W w, 23 (%)
3= E E P o * Undrained Shear Strength (kPa) Plastic Liquid b
S | niate et St Mtens 21028 3|18 & | 5|8 |d 2 40 60 80 20 40 60 80 zz GR sA sl cL
BB about80 mm ASPHALT _ 21011 B ; ;
B2 brown ss| 1 |100]| 62 [ 210 o b
PR Sand and Gravel FILL B ] 4
B33 trace to some silt [ i
PR moist B |
PRRXS L ]
B2 B ]
b 2092 oy ]
% greyish brown 10| ss 2 63 8 | 40 o
X Silty Clay / Clayey Silt FILL B 200 -
g trace to some sand trace to some gravel trace - 1
X organics - 1
: - B
X
S B i
X Ss 3 100 | 15 [ 1] © b0y,
g o ]
% [ ]
: - 208 —
X -
! = 1
% [ ]
e .
& SS 4 100 9 - ] (o) b o &
: - .
. ]
: -3 1
. [ |
: L 207 —
e - -
B S Ss 5 100 7 A B . (e] b o 1s
B B i
b X
B [ i
b B ]
b X
BRXX: N ]
By 2081 4 ]
4 41 - 206 —
g//,; SILTY CLAY/ gﬁYEY SILT TiLL - ¥ E
/ % / trace to some sand trace gravel - = 7]
g %z very sti B ] -
/f/ B ] —
?gg ss| 6 100 27 [ H b one = 3 1 50 31
%% 8 Y =
%% Cian
?? C i —
14 = - |
O _______2m8 i 1 =
' 56 - ]
SILTY SANS%NDY SILT B ]
trace gravel cobbles/boulders =, 6 ] —
loose to very dense n -
moist to wet - 204 — -
Ss 7 133 2 r 7 o JI] 1
£ i 19 —
by 4 =
g 203 | H
ss | 8 |100| 9 [ o 1o g
= 202 —
g :
2009 S5 [ o [ 100 o] 201 — b o,
END OF BOREHOLE 93 bl i 5
gowlsfis"';‘?‘ddo“ of Wood ¥ Groundwater encountered on completion o drilling on 2/25/2020 atadeptho 43m [ Cave in depth a ter removal 0 augers 15m
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada detalls as p do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
www woodplc com nd e of 108; Page 1 of 2
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RECORD OF BOREHOLE No. BH S$13 WOOd

Project Number TP115086 Project Name Arterial Roads within Hi 427 Industrial Secondary Plan Area (Area 4
Project Location _Brampton, Ontario
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vi Reading
g Penetration esting A COV(L:S:" W TOV(LEL) é COM'QENTS
= E |oset OrPer @ DcPT 2 4 & 8 <z
= - - - a COV(ppm) O ToV(pem)| &8 GRAIN SIZE
g DESCRIPTION E15 (2|88 |8 [Moveme Neonvee| w0 0 a0 w0 | Dk DISTRIBUTION
g; 2| & E P E < |4 Remoud ¢ Remoud W, w W 23‘ (%)
E E 8 | = | & | @ | Undrained Shear Strength Plastic uid B

§ 318l S|a|a - i 22 GR SA sl cL

50 mm dia monitoring well with lushmount

protective casing installed (depth below ground
sur ace)

Sand 00-06m

Bentonite 06-40m

Sand Fiter 40-76m

Screen 46-76m

detalls as p do not a ough ofall conditions present and require interpretative assistance from
a qualified Also, should be read in with the report for which it was Scale 1 53
and the of Log'.

Page 2 of 2




RECORD OF BOREHOLE No. BH S14 WOOd

Project Number TP115086 Driling Location  Culvert at Clarkway Drive E:604618 N:4852293  Logged by MM
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiedby PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location Brampton, Ontario Date Started Feb 25, 2020 Date Completed Feb 25,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SolVapour Reading |
& Penetration esting A cov (L;SW N TOV(LEL) é COM';ENTS
P < E |oser oOPer @ DCPT 2 4 & 8 <z
2 —_ Q 2% a cov o Tov ] GRAIN SIZE
8 DESCRIPTION g § i;i S 5 z x &l; b Nlmn Vst ® (pgs) 0 tppvn) E‘ﬁ DISTRIBUTION
3 2|2 g P z g e - w, W w, 23 (%)
S E E P o * Undrained Shear Stmngm (kPa) Plastic Liquid b
5 oo v v i 318 || % |8 |d 20 40 60 ° 20 40 60 80 zz GR sA S| cL
I aouto0 mm ASPHALT — 705 C ]
DR grey ss | 1 |100| 67 [ ] o) o,
PR Sand and Gravel FILL B 1
DORRS trace to some silt B B
P moist B i
DO B |
X . ]
B35S 1 200
RS ss| 2 | 63 | 30 [ . o) b
DOXRS 2087 - A 04
XXX brown to gre - ] o
02 Silty Clay / Clayey it FiLL L ] 1
R trace to some sand trace to some gravel - ]
ol B 5
I.I.I =
s ss| 3 |92 | 14[ Jo b o
X e *g y
2 - 1
ol i
R i ]
XXX | ]
E.:.EEE. ss| 4 |63 | 6 [ 1o b o,
e - .
08 3 207
2 - ]
RS B .
EEEEE Ss 5 100 | 10 [ . (¢] 0.,
2 i :
5K B 2
CRRL .
5 - ]
// S — - ] 4
fﬁg SLTY cLAY / SLAVEY SILT TILL L T
A trace to some sand trace gravel B ]
%7‘/ sottosti B n
%% [ :
%77 ss| 6 |8 |3 [ b b o
g?é s 205 16
. :
ﬁf B ]
% ',/1'; [ ]
%% B :
ffz B i
%% - ]
%% [ 6 204 ]
7 ]
%5 B 1
/)ég Ss 7 133 | 13 [ ] o b Ot
g?f i ]
%% - ]
%% 7 203
wal o _ ____ 2028 - N
11 grey 72 E .
B SILTY SAND / SANDY SILT B d
trace to some clay trace gravel | .
dense to very dense - ]
moist to wet B ]
ss| 8 |67 |3 [ g 200] o e 51 47 2
[ o 201
2007[ 8§ | 9 | 00 [ 2071 ] % b o,
END OF BOREHOLE 93 R0 22
2'°°d|55'u5r-| “3""““‘ of Wood ¥ Groundwater encountered on completion o drillng on 2125/2020 ata deptho 41m
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified Also, should be read in with the report for which it was Scale 1 53
www woodplc com nd e of 108; Page 1 of 1




RECORD OF BOREHOLE No. BH S15 wood
.
Project Number TP115086 Driling Location ~ Culvert at Clarkway Drive E:604169 N:4852729  Logged by MS
Project Client City of Brampton Drilling Method 150 mm_ Solid Stem Augers Compiedby PR
Project Name Arterial Roads within Highway 427 Industrial Secondary Plan Driling Machine  Track Mounted Drill Reviewed by SM
Area (Area 47)
Project Location Brampton, Ontario Date Started Feb 24, 2020 Date Completed Feb 24,2020  Revision No 0, 8/14/20
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
SolVapour Reading |
g - Penetration esting A cov (._530" m Tov(Ey é COM';ENTS
] = E |oser DO PPT @ DCPT 2 4 & 8 <z
2 o > S GRAIN SIZE
< DESCRIPTION 815 2| 8| 2|8 |woume yeonve|” B Wi ge DISTRIBUTION
3 ’_5;_ Y g = E g A Remoud @ Remoud w, W w, 23 (%)
2 E E = & * Undrained Shear Strength Plastic uid 5%
&W 3| 8| & |% |8 |d % w0 s w | 2 4w e @ |22| - s s L
_ _ __ 3bout100mmASPHALT 21 - :
2 oo 8 - i
0 Sand and Gravel FILL 7]
s trace to some silt N ]
K Liee ss| 1|7 | ] o o,
sates: B i
e 2118 B ]
:::,:, brown 09 — 1 5
PR Silty Clay / Clayey Silt FILL L i
PR trace to some sand trace to some gravel Ss 2 42 14 1 © RPN
5 : g
PR B ]
B L 211 ]
XXX - -
P ) 3 100 8 I 10 P %
RN [ i
RRRK 2
L 2105] N ]
70 SILTY CLAYI(g:{AeyYEY SILT TiLL i ]
//; trace sand to sandy trace gravel S$ |4 |15 25 L 5 © i %
’47‘/ cobbles/boulders 210 -
%% verysti to hard C ]
222 [ 3 .
%% - ] 6
945 68/ [ ]
ééﬁ SS ] 100 180mm: ] O180rrm ] °16
7 : .
¢§’ - 209 —
%s T
| 4 ]
2%; ss| 6 |46 | 20 F {1 o b o
9% : : 1
27" ]
. N
7 o7/ | 208 67
232 ss | 7 |10 gtk ] o § A8 6 3 4 17
%% 5 ]
g ?r n h
¢%! - .
7% N ]
2% B ]
%9
%% B i
éf/,-:ﬁ - 207
%% - i
7 e
%% 92/ 3 9
22 ss | 8 |100 Lotk : %% £ %
%% E ]
7 F 28]
Zéf o ;
9% B g
%%
%% _ ]
. E ]
%% - g
gﬁ’ L 205 — :
%% ss| o |8 | 9af 2 of o,
f;/’ — 8 ] :
450 L ]
4 B ]
E 204
Fo
59/ [ ] 59
2032| S5 | 10 [ ' jrsomm ] Gsomm [ %19
END OF BOREHOLE 94 i
gowle:";‘BMdm of Wood ¥ No reestanding groundwater measured in open borehole on completion o drilling A Cave in depth a ter removal 0 augers 94 m
50 Vogell Road Units 3 & 4
Richmond Hill Ontario L4B 3K6
Canada details as pi do not a ough ofall conditions present and require interpretative assistance from
el No (905)415-2632 a qualified ochales Also, - ﬂL::dbamdln with the report for which it was Scale 1 53
www woodplc com I Page 1 of 1




Project Number TP115086

RECORD OF BOREHOLE No. BH $16

Drilling Location

Project Client City of Brampton

Drilling Method

Project Name

Arterial Roads within Highway 427 Industrial Secondary Plan Drilling Machine

Area (Area 47)

Project Location Brampton, Ontario

Culvert at Clarkway Drive E:604158 N:4852745

Date Started

Feb 24, 2020

Date Completed Feb 24, 2020

wood.

Logged by MS

150 mm_ Solid Stem Augers Compiedby PR
Track Mounted Drill

Reviewed by SM

Revision No 0, 8/14/20

LITHOLOGY PROFILE

SOIL SAMPLING

FIELD TESTING

DESCRIPTION

thology Plo

Li

Sample Type
Sample Number
Recovery (%)
SPT 'N'/ RQD (%)

LAB TESTING

Penetration esting
OsPT O PPT @ DCPT
M O Vane*

A Intact
A Remoud @

* Undrained Shear Strength (kPa)
2 40 60 %0

Nilcon Vane*
< Intact
Remould

DEPTH (m)
ELEVATION (m)

SollVapour Reading |
COV(LEL) W TOV (LEL)
2 4 & 8

1 i

A

4 COV(ppm) O TOV (ppm)
100 200 300 400

NSTALLATION

GR

COMMENTS
&
GRAIN SIZE
DISTRIBUTION
(%)

SA Sl

Geodetic Ground Surface Elevation: 213.0m
“: about 90 mm ASPHALT
grey
Sand and Gravel FILL

trace to some silt
moist

2121

100

dark grey
Siity Clay / Clayey Silt FILL
trace to some sand trace to some

0050 IIRIIIRRIITNRIILRIIIERK

I I I I IILHR IR,
RIS IRIRIICIREIRIITRIIRRIIIRRK

AT RR ALY

cobbles/boulders
verysti to hard

ALhLER LRy ANy

SR

grey

AR LELLLL TR

T, rrsrmsrrmmsmsrsrrmsrrrrrrrrrrrryyyTysTTyTTrrrrrreEeEs=s=s
RSSO mImTRm?mTr R

LALR AT

AR R ALY

BALRTRRG

brown to grey
SILTY CLAY/ CLAYEY SILT TILL
trace to some sand trace gravel

09

gravel

83 14

-

212

100

N

211

100

w

100 [ 37

210

100 | 29

|

S
)
3

100 [ 62

207

50/

100 100mimy

70/

100 150mimy

>
150 mm

2033

10 100 [ 71

1 NSTRUMENTATION

T T O T T T T TT

END OF BOREHOLE

98

Wood E&IS, a Division of Wood
Canada Limited

50 Vogell Road Units 3 & 4

¥ No reestanding groundwater measured in open borehole on completion o drilling

Richmond Hill Ontario L4B 3K6

Canada
el No (905)415-2632

detalls as p
a qualified

ofall

ough

and the

of

with the

conditions present and require interpretative assistance from

www woodplc com

should be read in
Log.

report for which it was

Scale 1 53
Page 1 of 2
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RECORD OF BOREHOLE No. BH $16 WOOd

Project Number TP115086 Project Name Arterial Roads within Hi 427 Industrial Secondary Plan Area (Area 4
Project Location _Brampton, Ontario
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vi Reading
g Penetration esting A COV(L:S:" W TOV(LEL) é COM'QENTS
= E |oset OrPer @ DcPT 2 4 & 8 <z
= - - - a COV(ppm) O ToV(pem)| &8 GRAIN SIZE
g DESCRIPTION E15 (2|88 |8 [Moveme Neonvee| w0 0 a0 w0 | Dk DISTRIBUTION
g; 2| & E P E < |4 Remoud ¢ Remoud W, w W 23‘ (%)
E E 8 | = | & | @ | Undrained Shear Strength Plastic uid B

§ 318l S|a|a - i 22 GR SA sl cL

50 mm dia monitoring well with lushmount

protective casing installed (depth below ground
sur ace)

Sand 00-06m

Bentonite 06-55m

Sand Fiter 55-91m

Screen 61-91m

detalls as p do not a ough ofall conditions present and require interpretative assistance from
a qualified Also, should be read in with the report for which it was Scale 1 53
and the of Log'.

Page 2 of 2




i ) Ground Surface Elevation | End of Borehole Elevation Proposed Road Surface GW Depth from Proposed
Borehole Log ID BH Plan Station Road Profile Station GW Depth (m) GW Level Elev. (m) 5
(m) (m) Elevation (m) Road Surface (m)
Coleraine Drive
Al 0+000 12+270 2155 210.5 (DRY) - 215.6 >5.1
A2 0+000 12+270 2154 213.5 (DRY) - 215.6 271,
A3 0+150 12+120 216.1 213.3 257, 2134 216.5 3.1
A5 0+300 11+970 216.3 215.0 (DRY) - 217.4 >2.4
A7 0+450 11+820 218.2 216.6 (DRY) - 2184 >1.8
A8 0+450 11+820 2179 216.1 (DRY) - 2184 >2:3
A9 0+600 11+670 219.1 214.1 (DRY) - 219.3 ».5:2
A10 0+600 11+670 219.0 2172 (DRY) - 219.3 >
All 0+750 11+520 219.9 216.8 (DRY) - 220.2 >34
Al13 0+900 11+370 220.0 217:3 2.4 217.6 221.2 3.6
A15 1+050 11+220 221.5 220.0 (DRY) - 222.1 >2.1
Al17 1+200 11+070 2225 217.5 (DRY) - 223.0 > 55
A18 1+200 11+070 222.9 221.1 (DRY) - 223.0 >1.9
A19 1+350 10+920 222.6 219.6 (DRY) - 224.0 >4.4
A20 1+350 10+920 222.4 221.2 (DRY) - 224.0 >2.8
A21 1+500 10+770 223.2 221.9 (DRY) - 2241 >2:2
A23 1+650 10+620 222.8 213.4 8.2 214.6 2233 8.7
A25 1+800 10+470 225.0 220.0 (DRY) - 224.7 >4.7
A26 1+800 10+470 2244 222.6 (DRY) - 224.7 > il
A27 1+950 10+320 226.8 223.8 (DRY) - 226.7 >2.9
A28 1+950 10+320 226.8 225.6 (DRY) - 226.7 >1:1
A29 2+100 10+170 228.6 227.1 (DRY) - 228.7 >1.6
A30 2+100 10+170 228.7 226.9 (DRY) - 228.7 >1.8
A31 2+250 10+020 230.7 225.7 (DRY) - 230.7 >5.1
Arterial A2

B2 0+100 13+210 210.2 205.2 3:7 206.5 2104 39
B3 0+200 13+110 211.8 208.8 (DRY) - 210.9 >2.1
B4 0+300 13+010 211.7 209.9 (DRY) - 2114 > 1.5
B5 0+400 124910 211.3 206.2 (DRY) - 212.0 >5.8
B6 0+500 12+810 2109 208.8 (DRY) - 212.5 357
B7 0+600 12+710 209.3 199.6 5.8 203.5 213.0 9.5
S6 0+637 12+673 209.0 199.3 5.5 203.5 213:2 9.7
B8 0+700 12+610 2111 209.4 (DRY) - 213.5 >4.1
B9 0+800 12+510 212.5 207.4 4.3 208.2 2141 5.9
B10 0+900 12+410 2327 211.0 (DRY) - 214.6 >3.6
B11 1+000 12+310 2123 209.3 (DRY) - 215:1 >5.8
B12 1+100 12+210 214.3 212.6 (DRY) - 215.6 >3.0
B13 1+200 12+110 215.7 210.7 (DRY) - 216.2 >55
B14 1+300 12+010 2171 215.2 (DRY) - 216.7 > 155
B15 1+400 11+910 2373 2143 (DRY) - 217:2 >2.9
B16 1+500 11+810 2179 216.1 (DRY) - 2477 >1.6
B17 1+600 11+710 218.5 2134 (DRY) - 218.2 >4.8
B18 1+700 11+610 219.2 217.4 (DRY) - 218.8 >1.4
B19 1+800 11+510 2395 216.5 (DRY) - 219.3 >2.8
B20 1+900 11+410 219.8 218.1 12 218.6 219.8 1:2
B21 2+015 11+295 220.8 215.8 2:7 218.1 220.4 23
B22 2+080 11+230 220.5 219.0 (DRY) - 220.8 >1.8




Figure C 10: Recharge Area Classification
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Part A: Stormwater Drainage Assessment
Environmental Assessment Study of Arterial Roads within the Highway 427 Industrial Secondary Plan Area (Area 47)

Appendix B:
Supporting Calculations




Runoff Generated from the 90th Percentile Rainfall Event (27mm)

Pervious Area (ha)

Impervious Area (ha)

27 mm Runoff Volume (m?)

Subcatchment Total Area (ha)
Proposed Existing Proposed Existing Net Total Imp Area | Net Increase
Arerial A2
Al 2.08 0.43 2.08 1.64 0.00 1.64 443.8 443.8
A2 1.80 0.40 1.76 1.41 0.04 1.36 379.4 367.6
A3 1.83 0.40 1.76 1.44 0.07 1.36 387.9 367.8
A4 2.07 0.43 2.05 1.64 0.01 1.62 442.4 438.7
A5 2.09 0.42 2.02 1.67 0.07 1.60 451.4 431.5
A6 2.04 0.51 2.04 1.53 0.00 1.53 412.0 412.0
A7 5.31 1.09 5.31 4.22 0.00 4.22 1139.7 1139.7
Coleraine Drive
CR1 2.94 0.88 2.16 2.07 0.78 1.29 558.2 348.0
CR2 1.66 0.43 1.33 1.23 0.33 0.90 331.4 243.1
CR3 1.15 0.33 0.95 0.82 0.20 0.62 221.4 167.1
CR4 2.39 1.08 1.96 1.31 0.44 0.88 354.2 236.6
CR5 1.39 0.34 1.19 1.05 0.20 0.85 282.9 228.2




Notes: Ratios of runoff, evapotranspiration, and infiltration as per Table 3.1 of MOE SWMPDM 2003

Pre-Development Water Balance Volume Calculations - Arterial A2

Drainage Area Table (ha)

Land Cover Soil Group Subcatchment Al Subcatchment A2 Subcatchment A3 Subcatchment A4 Subcatchment A5 Subcatchment A6 Subcatchment A7
Contributing Area (ha) Contributing Area (ha) Contributing Area (ha) Contributing Area (ha) Contributing Area (ha) Contributing Area (ha) Contributing Area (ha)
A 0.00 0.00 0.00 0.00 0.00 0.00 0.00
. B 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pervious Area
C 2.08 1.76 1.76 2.05 2.02 2.04 5.31
D 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Impervious Area N/A 0.00 0.04 0.07 0.01 0.07 0.00 0.00
Totals 2.08 1.80 1.83 2.07 2.09 2.04 5.31
Soil Group Weighting (per Table 3.1 of SWMPDM 2003)
Soil Group Runoff Infiltration Evapotranspiration Precipitation
A 149 276 515 940
B 187 228 525 940
3 222 182 536 940
D 270 145 525 940
A 16% 29% 55% 100%
B 20% 24% 56% 100%
c 24% 19% 57% 100%
D 29% 15% 56% 100%
Annual Soil Infiltration (mm)
Average Annual Precipitation . X . . ' . . . . . . .
Year Range 8 (mm) P Soil A Infiltration (mm) Soil B Infiltration (mm) Soil C Infiltration (mm) Soil D Infiltration (mm)
1995 - 2019 797.6 234.19 193.46 154.43 123.03
. . 3
Annual Subcatchment Infiltration (m’)
Subcatchment #: Subcatchment Al Subcatchment A2 Subcatchment A3 Subcatchment A4 Subcatchment A5 Subcatchment A6 Subcatchment A7
Volume: 3204.83 2718.85 2717.30 3170.09 3120.51 3144.91 8200.09
L] . . 3
Daily Subcatchment Infiltration (m”)
Subcatchment #: Subcatchment Al Subcatchment A2 Subcatchment A3 Subcatchment A4 Subcatchment A5 Subcatchment A6 Subcatchment A7
Volume: 8.78 7.45 7.44 8.69 8.55 8.62 22.47




Notes: Ratios of runoff, evapotranspiration, and infiltration as per Table 3.1 of MOE SWMPDM 2003

Pre-Development Water Balance Volume Calculations - Coleraine Drive

Drainage Area Table (ha)

Land Cover Soil Group Subcatchment CR1 Subcatchment CR2 Subcatchment CR3 Subcatchment CR4 Subcatchment CR5
Contributing Area (ha) Contributing Area (ha) Contributing Area (ha) Contributing Area (ha) Contributing Area (ha)
A 0.00 0.00 0.00 0.00 0.00
. B 0.00 0.00 0.00 0.00 0.00
Pervious Area
c 2.16 1.33 0.95 1.96 1.19
D 0.00 0.00 0.00 0.00 0.00
Impervious Area N/A 0.78 0.33 0.20 0.44 0.20
Totals 2.94 1.66 1.15 2.39 1.39
Soil Group Weighting (per Table 3.1 of SWMPDM 2003)
Soil Group Runoff Infiltration Evapotranspiration Precipitation
A 149 276 515 940
B 187 228 525 940
c 222 182 536 940
D 270 145 525 940
A 16% 29% 55% 100%
B 20% 24% 56% 100%
C 24% 19% 57% 100%
D 29% 15% 56% 100%
Annual Soil Infiltration (mm)
Average Annual Precipitation
Year Range & (mm) P Soil A Infiltration (mm) Soil B Infiltration (mm) Soil C Infiltration (mm) Soil D Infiltration (mm)
1995 - 2019 797.6 234.19 193.46 154.43 123.03
. . 3
Annual Subcatchment Infiltration (m”)
Subcatchment #: Subcatchment CR1 Subcatchment CR2 Subcatchment CR3 Subcatchment CR4 Subcatchment CR5
Volume: 3342.58 2054.81 1467.68 3023.07 1830.27
. . Ld 3
Daily Subcatchment Infiltration (m”)
Subcatchment #: Subcatchment CR1 Subcatchment CR2 Subcatchment CR3 Subcatchment CR4 Subcatchment CR5
Volume: 9.16 5.63 4.02 8.28 5.01




Runoff Generated from a 5mm Rainfall Event

Subcatchment

Impervious Area

5 mm Runoff Volume

(ha) (m?)
Arerial A2
Al 1.64 82
A2 1.41 70
A3 1.44 72
A4 1.64 82
A5 1.67 84
A6 1.53 76
A7 4.22 211
Coleraine Drive
CR1 2.07 103
CR2 1.23 61
CR3 0.82 41
CR4 1.31 66
CR5 1.05 52




Part A: Stormwater Drainage Assessment
Environmental Assessment Study of Arterial Roads within the Highway 427 Industrial Secondary Plan Area (Area 47)

Appendix C:
Plans
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Part A: Stormwater Drainage Assessment
Environmental Assessment Study of Arterial Roads within the Highway 427 Industrial Secondary Plan Area (Area 47)

Appendix D:
Correspondence




December 24, 2021

Development Services, Public Works
10 Peel Centre Drive, Suite A, 6% Floor

Brampton, Ontario
L6T 4B9

Dear Mr-

As you know, the Region of Peel has requested the developers fronting Coleraine Drive from Countryside
Drive to future Arterial Road A2 provide land for a stormwater management pond to accommodate storm
run off from the realigned Coleraine Drive

The developer group, including have agreed to locate the
proposed pond on lands owned by as identified on the attached figure all subject to a final design.

If you have any questions or require any further Information, please do not hesitate to contact the
undersigned.

Yours truly,

A
—




Figure 1

Proposed Location of Coleraine SWM Pond and Drainage Area Boundary

BRAM EAST BLOCK PLAN 47-3

COLERAINE DRIVE DRAINAGE AND STORMWATER MANAGEMENT STRATEGY
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Coleraine Drive Drainage Planning

Two alternative stormwater management options have been considered for the Coleraine Drive R.O.W,,
namely:

1. Alternative #1 - Redirecting R.O.W. drainage from Subcatchments CR4, CR5, CR6, CS6 and A7, away
from SWMFs R7b and R4b, to SWMF R4a.

A high-level review of this alternative has been completed based on the following:

a) Determine Technical Feasibility of Alternative Drainage Plan: confirmation of sufficient elevation to
support a gravity conveyance system to SWMF R4a.

b) Preliminary Storm Sewer Design for Alternate Drainage Plan: preparation of a preliminary storm
sewer design and layout for the noted drainage scenario.

c¢) Hydrologic Modelling: development of a hydrologic model to simulate the 100-year stormwater
runoff in support of the assessment of the feasibility of redirection of runoff to SWMF R4a.

d) Costing: development of a high-level cost of the preliminary storm sewer design and alternate
storage framework for the noted drainage concept.

Each of these component tasks is documented in the following sections.

2. Alternative #2 - Redirecting R.O.W. drainage to a new SWM facility to be located (under discussion)

in the north-west quadrant of the intersection of Coleraine Drive and Arterial A2 as illustrated in Figure
E-1.

The multi-lateral discussions have not reached conclusion, regarding SWM facility location, at the time
of writing of this report. As such, this scenario should be further evaluated during detailed design and
the R.O.W. drainage, per the catchments divide provided in this SWM report (ref Appendix C), be the
responsibility of the adjacent landowners to accommodate.

peoy pieyien

Coleraine Drive 3

Possible location of
future SWM Facility

Arterial A2 (Future) &

Legend
N Part A
s PartB

Clarkway Drive

Google Earth

Figure E-1 Approximate Location of Possible Future SWM Facility

(background image source Google Earth Pro™)
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Assessment of Drainage Alternative #1

Determine Technical Feasibility of Alternative Drainage Plan

A key element of the feasibility of the Alternative Drainage Plan is confirmation of sufficient elevation to
support a gravity conveyance system. The following information is considered relevant to this
determination:

e The proposed road profile of Arterial A2, adjacent to the MESP proposed stormwater management
facility (SWMF) R4a, has an elevation of 210.84 m.

e The proposed channel invert of Rainbow Creek adjacent to the expected discharge point of the SWMF
R4a outlet headwall ranges from 206.99 m to 207.22 m.

e Based on this, the vertical drop between the proposed road profile elevation and the proposed
Rainbow Creek channel invert ranges from 3.62 m to 3.85 m.

It is noted that a minimum vertical drop of 3.0 m would typically be necessary to implement a SWMF in this
configuration. Therefore, based on the information presented above there appears to be sufficient vertical
drop between the proposed roadway and the receiving Rainbow Creek to allow SWMF R4a to be
implemented.

A high-level review to determine if the proposed siting of SWMF R4a would be suitable to accommodate
the roadway drainage from the arterial roadways has been completed. Based on the assessment completed
as part of Task 2 and 3, it is concluded that the siting of SWMF R4a would be suitable to allow for major
and minor system conveyance of the arterial roadway drainage into SWMF R4a.

Lastly, a high-level review has been completed of the estimated storage volume capacity to determine if
the proposed SWMF R4a would have sufficient storage capacity to accept drainage from the arterial
roadways. It is noted that, under ideal circumstances, the proposed grading of SWMF R4a would have been
made available to this assessment to calculate an accurate storage volume capacity, however it is
understood that the proposed grading is not available at this time. As such, the available information has
been used in order to draw a reasonable conclusion. Based on the footprint of the proposed SWMF R4a as
presented on the attached Figures, the surface area of SWMF R4a is noted to be approximately
24,700 m2. Assuming an active storage depth of 2.0 m, and 5H:1V side sloping, the storage volume of
SWMF R4a would be approximately 42,000 m3. In comparison to the 100-year runoff volumes presented
under Task 3 below, it would appear that SWMF R4a could be designed with sufficient storage volume
capacity to accommodate the arterial roadway drainage.

Preliminary Storm Sewer Design

Preliminary storm sewer designs and layouts have been developed for two drainage scenarios, namely:
a) Subcatchments CR4, CR5, CR6, CR7, and A7 directed to adjacent ponds as originally planned; and,
b) Subcatchments CR4, CR5, CR6, CR7, and A7 directed to SWMF R4a.

As Coleraine Drive is a Region owned R.O.W., the sizing and layout were completed using the Region of
Peel IDF data (which is marginally higher than the City’s design IDF rainfall). Storm sewers were sized to
convey the 1 in 10-year storm event based on City of Brampton Intensity-Duration-Frequency (IDF) curves.
The storm sewer design sheet is provided in Appendix B. As indicated on the storm sewer design sheet, the
storm sewer sizes required to convey the 10-year peak flows under this drainage scenario range in size from
250 mm to 1050 mm.
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For scenario b), it is noted that the proposed Coleraine Drive profile has been re-graded to eliminate the
originally proposed low point north of the Coleraine Drive/Arterial A2 intersection. The intention of
removing this low point is to eliminate the need to capture the 100-year peak flow within Coleraine Drive
and subsequently upsize the proposed storm sewer to provide sufficient conveyance capacity to convey the
100-year peak flow to SWMF R4a. Upsizing the storm sewers would result in additional costs.

Lastly, major system conveyance capacity calculations have ben made to ensure that the major system peak
flows generated by the arterial roadways can be conveyed overland within the R.O.W., while adhering to
the applicable Region of Peel Major System Design criteria. The Region of Peel Major System Design criteria
requires one lane of traffic in each direction to be free from flooding during the 100-year event. It is noted
that the major system peak flows are peak flows greater than the minor system storm event (i.e.,, 10-year
storm event) up to the 100-year storm event. Following the assessment of the major system conveyance
capacity calculations, it was determined that some of the major systems conveying drainage to SWMF R4b
and SWMF R4a along Coleraine Drive provide insufficient major system conveyance capacity. As such, the
respective storm sewers have been upsized to accommodate additional conveyance capacity so that the
overland flows within these major systems can adhere to the Region of Peel Major System Design criteria.

Hydrologic Modelling

A hydrologic model using Visual Otthymo has been developed to simulate the 100-year runoff volumes
from the roadway subcatchments draining to the MESP proposed SWMFs R7b, R4b and R4a, as well the
drainage condition in which these drainage areas are re-directed to SWMF R4a. In accordance with the
TRCA SWM Criteria (TRCA, 2012), the 6-hour and 12-hour AES design storms have been simulated to
generate the hyetographs for each roadway subcatchment. The results of the modelling are presented in
Tables E-1 and E-2 below:

Table E-1 MESP Proposed Drainage Plan

MESP/ Wood Drainage Area | 100-year Runoff Depth | 100-year Runoff Volume
Receiver Pond | Subcatchment ID (ha) (mm) (m3)

R4b CR, CR4 273 | 68.00 1,856
R7b CR5 1.39 | 76.35 1,061
R4a CR6, CR7, A7, A8 5.80 | 78.11 4,530

Total 7,448
R4b CR, CR4 273 | 68.00 1,856
R7b CR5 1.39 | 76.35 1,061
R4a CR6, CR7, A7, A8 5.80 | 78.11 4,530

Total 7,448

Table E-2 Drainage Areas Re-directed to SWMF R4a

MESP/Receiver Wood Drainage Area | 100-year Runoff Depth | 100-year Runoff Volume
Pond Subcatchment ID (ha) (mm) (m3)
CS6, CR4, CR5, CR6,
R4a CR7. A7, A8 9.93 74.93 7441
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As indicated in Tables D-1 and D-2, the total volume between the two drainage scenarios is comparable,
with an overall difference of only 7 m2. The notable difference between the two scenarios is that for the
scenario where drainage areas are re-directed to SWMF R4a, the full volume (i.e,, 7,441 m3) would have to
be accommodated within SWMF R4a, whereas under the MESP Proposed Drainage Plan scenario, only
4,530 m? would have to be accommodated within SWMF R4a. This constitutes a difference of 2,911 m3.

High-Level Costing

Using the information presented under Task 1b above, high-level costing of the preliminary storm sewer
designs has been estimated, summarized below:

Scenario 1
¢ Drainage to SWM Pond R4a: $992,909
* Drainage to SWM Pond R4b: $997,214
* Drainage to SWM Pond R7b: $288,662
Total: $2,278,785

Scenario 2
¢ Combined Drainage to SWM Pond R4a: $2,962,440

Detailed costing sheets for both scenarios are provided in Appendix B.

Using the information presented under Task 1c above, high-level costing of the 100-year runoff volumes
generated under the two drainage scenarios has been developed. Costing has been developed using
Wood's available pool of construction pricing. Tables E-3 and E-4 below present the high-level costing for
the two drainage scenarios.

Table E-3 MESP Proposed Drainage Plan

Wood Subcatchment | Drainage Area | 100-year Runoff | Unitary Storage

MESP Pond ID (ha) Volume (m?) | Cost ($/m?) 2eilEl
Rab CS6, CR4 273 1,856 §123 § 228,228
R7b CRS 139 1,061 §123 $ 130,503
R4a CR6, CR7, A7, A8 5.80 4,530 $123 $ 557,190

Total 7,448 $ 915,981

Table E-4 Drainage Areas Re-directed to SWMF R4a

Wood Subcatchment | Drainage Area | 100-year Runoff | Unitary Storage

MESP Pond D (ha) Volume (m?) Cost ($/m?) Cost ($)
CS6, CR4, CRS, CR6,
Rda CR7, A7, A8 9.93 7.441 $123 $ 915,243

3.8.1.2 Assessment of Drainage Alternative #2

As already noted, multi-lateral discussions have not reached conclusion at the time of writing of this report,
and as such quantitative evaluation of this alternative has not been completed. It is directed that detailed
evaluation of this alternative be completed as a component of detailed design. However, given that
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Alternative #1 is considered viable, as demonstrated by the assessment outlined in Section 3.8.1, it is
presupposed that Alternative #2 will also be found to be viable.
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