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Statement of Qualifications and Limitations

The attached Report (the “Report”) has been prepared by AECOM Canada Ltd. (“AECOM”) for the benefit of CN (“Client”) in
accordance with the agreement between AECOM and Client, including the scope of work detailed therein (the “Agreement”).

The information, data, recommendations and conclusions contained in the Report (collectively, the “Information”):

® s subject to the scope, schedule, and other constraints and limitations in the Agreement and the qualifications
contained in the Report (the “Limitations”);

= represents AECOM's professional judgement in light of the Limitations and industry standards for the preparation of
similar reports;

= may be based on information provided to AECOM which has not been independently verified,;

= has not been updated since the date of issuance of the Report and its accuracy is limited to the time period and
circumstances in which it was collected, processed, made or issued,;

" must be read as a whole and sections thereof should not be read out of such context;
= was prepared for the specific purposes described in the Report and the Agreement; and

® in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and on the
assumption that such conditions are uniform and not variable either geographically or over time.

AECOM shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has no
obligation to update such information. AECOM accepts no responsibility for any events or circumstances that may have
occurred since the date on which the Report was prepared and, in the case of subsurface, environmental or geotechnical
conditions, is not responsible for any variability in such conditions, geographically or over time.

AECOM agrees that the Report represents its professional judgement as described above and that the Information has been
prepared for the specific purpose and use described in the Report and the Agreement, but AECOM makes no other
representations, or any guarantees or warranties whatsoever, whether express or implied, with respect to the Report, the
Information or any part thereof.

Without in any way limiting the generality of the foregoing, any estimates or opinions regarding probable construction costs or
construction schedule provided by AECOM represent AECOM's professional judgement in light of its experience and the
knowledge and information available to it at the time of preparation. Since AECOM has no control over market or economic
conditions, prices for construction labour, equipment or materials or bidding procedures, AECOM, its directors, officers and
employees are not able to, nor do they, make any representations, warranties or guarantees whatsoever, whether express or
implied, with respect to such estimates or opinions, or their variance from actual construction costs or schedules, and accept no
responsibility for any loss or damage arising therefrom or in any way related thereto. Persons relying on such estimates or
opinions do so at their own risk.

Except (1) as agreed to in writing by AECOM and Client; (2) as required by-law; or (3) to the extent used by governmental
reviewing agencies for the purpose of obtaining permits or approvals, the Report and the Information may be used and relied
upon only by Client.

AECOM accepts no responsibility, and denies any liability whatsoever, to parties other than Client who may obtain access to the
Report or the Information for any injury, loss or damage suffered by such parties arising from their use of, reliance upon, or
decisions or actions based on the Report or any of the Information (“improper use of the Report”), except to the extent those
parties have obtained the prior written consent of AECOM to use and rely upon the Report and the Information. Any injury, loss
or damages arising from improper use of the Report shall be borne by the party making such use.

This Statement of Qualifications and Limitations is attached to and forms part of the Report and any use of the Report is subject
to the terms hereof.

AECOM: 2015-04-13
© 2009-2015 AECOM Canada Ltd. All Rights Reserved.
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1. Introduction

AECOM Canada Ltd. (AECOM) was retained by the Canadian National Railway (CN) to prepare an engineering and
servicing design for the Milton Logistics Hub (MLH). The Project is located in the Greater Toronto and Hamilton Area
(GTHA) within the Town of Milton in the Regional Municipality of Halton (Halton Region). The Terminal is located
adjacent and parallel to the existing CN mainline on properties entirely owned by CN.

The Terminal will be built on approximately 400 acres (approximately 160 ha) of the 1,000 acres (approximately 400
ha) of CN-owned land adjacent to CN’s Halton Subdivision, which is one of CN's existing mainline corridors in the
western half of the GTHA. The extent of the realignment and extension of the mainline are within CN’s property and
are bounded by Derry Road to the north and 2nd Sideroad to the south. The Project components as they relate to
the Terminal will generally be bounded by Britannia Road to the north, First Line to the east, Tremaine Road to the
west, and Lower Base Line to the south (Figure 1). The Project Development Area (PDA) encompasses these
construction areas. The Project site is located within the Indian Creek sub-watershed of Bronte Creek.

AECOM was engaged by CN to complete the design of the MLH. The development of the Milton Logistics Hub
includes crane operations, tracks (re-aligned mainline, yard tracks, and pad tracks), work pads, facilities, and
roadways A Stormwater Management (SWM) Report in line with the SWM Strategy developed in support of the
Environmental Impact Statement (EIS) in 2015 has been developed and is described herein in order to mitigate the
potential adverse impacts that the MLH development could have on stormwater quality and quantity. The proposed
SWNM strategy consists of diversion channels, culverts, swales, oil grit separator (OGS) units and two detention
ponds which have been designed as part of a stormwater treatment train which includes provision of stormwater
quality and quantity control.

Details regarding the external drainage and final culvert crossings design are provided in the Indian Creek Tributary
A and C Crossing Report (AECOM, 2020). Detailed design drawings of the parking lot and administration building
drainage systems, parking lot oil grit separators (OGS), and the two stormwater management facilities (SWMFs)
were developed by Crozier and Associates, and these designs are referenced in Appendix I. Summary of findings
will be discussed throughout the report to outline the final design.

An erosion and sediment control (ESC) plan has been developed and will be implemented by the contactor
(Dufferin, 2021). It is consistent with the Toronto and Region Conservation Authority’s Erosion and Sediment Control
Guidelines for Urban Construction (January 2020) that also covers the Region of Halton. Additional supporting ESC
drawings for the corridor, minor and major culverts, ditches, outfall outlets, Tributary C realignment have been
developed by AECOM (Erosion and Sediment Control Plans Drawings, AECOM April 2021). The stormwater
management facility (SWMF) component design, and hydrologic and hydraulic assessments have been completed
according to the requirements from the Ministry of The Environment, Conservation and Parks (MECP) Stormwater
Management Planning Design Manual (March 2003), and AREMA design criteria, as well as the requirements
prescribed by the Town of Milton in the Boyne Secondary Plan Area Report (2015).

The proposed development will be completed in 2 Phases. The construction activities that will occur during Phase 1
include:

= Construction of diversion tracks from south of Lower Baseline Road to south of Britannia Road,;

= Relocation of the existing Sun Canadian pipeline;

= Realignment of Indian Creek, Tributary A and Tributary C;

= Construction of two Stormwater Management Ponds;

= Construction of new culverts (2a, 2b, 2c, 3), installation of temporary culvert and extension of existing culvert
7

= Construction of access road for relocation of the hydro pole line at Lower Baseline Road;

= Demolition and removal of existing buildings; and

= Co-ordination with CN Track and signal forces.

RPT-2021-11-24-Final-Milton Hub_60579933.Docx 1
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Phase 2 will include the following construction activities, or construction of:
= Grading, draining, ditches and culverts for new mainline track;
= Utility installation and connection;
= Lower Baseline Grade Separation;
= Onsite truck access road and overpass;
= Installation of mainline tracks between Britannia Road and Derry Road;
= Realignment of the mainline tracks between Lower Base line and Britannia Road;
= Construction of administration and maintenance garage;
= Installation of service tracks and pad tracks; and
= Installation of mainline turnout and connecting to new mainline tracks.

Both phases require SWM controls, though the controls implemented for Phase 1 will only be interim. The Phase 2
developments represent the final condition of the site and this SWM Report will need to be updated with the
progression of the Phase 2 construction design plans.

This report presents the hydrologic and hydraulic analyses of the likely impacts of the development as compared to
the previously existing conditions within the development area. Proposed culvert, subdrain and ditching upgrades
are presented and have been designed to meet the AREMA hydraulic criteria for mitigating flooding impacts and to
maintain the stability of the railway embankment. The hydrology of the PDA was analyzed using the Rational Method
and/or Visual OTTHYMO Modelling methods, and hydraulics were modelled using standard inlet and outlet control
conditions within Culvert Master. For watercourse crossings, both the Rational Method and Visual OTTHYMO
modelling was used to assess hydrology, and HEC-RAS modelling was used to evaluate system hydraulics (as
addressed in the Crossing Report, AECOM 2020).
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1.1 Background

Initial designs and stormwater management measures for the site were developed and assessed in AECOM’s
Stormwater Management Strategy Report (June 2015) as a part of the Environmental Impact Statement (EIS). The
current Stormwater Management Report summarizes and updates the 2015 stormwater management measures,
and also addresses mainline drainage and drainage from the service tracks to demonstrate how the SWM system
has been designed to address the criteria established through the EA process.

The PDA is located within the bounds of the Indian Creek subwatershed. Several local subwatershed studies
undertaken by Conservation Halton, Town of Milton and Region of Halton are relevant to the hydrologic analysis of
the area, as noted below.

The headwaters of much of the Indian Creek subwatershed emanate from the slopes of the Niagara Escarpment

and rapidly descend the slopes to the Peel Plain south of Derry Road. Indian Creek discharges into Bronte Creek
approximately 2 km south of the PDA. Bronte Creek flows eastwardly and ultimately discharges into Lake Ontario.
The following studies have been reviewed and used to support the investigations completed as part of this report:

=  Bronte Creek Watershed Study, Planning and Engineering Initiatives Ltd., Schroeter and Associates,
October 2002;

= Indian Creek / Sixteen Mile Creek Sherwood Survey Subwatershed Management Study, Town of Milton,
Phillips Engineering, May 2004;

= Sixteen Mile Creek, Areas 2 & 7 Subwatershed Update Study, AMEC, May 2015;

=  Functional Stormwater and Environmental Management Strategy, Boyne Survey Secondary Plan Area —
Draft Final, Town of Milton, AMEC, November 2015;

=  Boyne Survey Secondary Plan Master Plan, Appendix C.10.A, Town of Milton, July 2017;

= Britannia Road Transportation Corridor Improvement: Tremaine Road to Highway 407 Class EA Study,

Hydraulic Analysis of Stream Crossings and Stormwater Management Alternatives Assessment, Aquafor

Beech Limited, Revised 20 December 2013;

Milton Logistics Hub Stormwater Management Strategy, AECOM, June 2015;

Draft subdivision plans (available on the Town of Milton website); and,

Draft conditions and Panel Review comments, including, including IR3.23, IR3.26, IR3.32, IR3.33, IR3.37,

IR3.38, IR3.39, IR4.40, IR4.47, IR7.4, and IR7.5.

= Decision Statement - Final Conditions (IAAC, 2021)

The overall ground surface within the PDA slopes towards the southeast from an elevation of approximately 185
meters above sea level (MASL) near the northern property boundary (at the intersection of Britannia Road and
existing railway tracks) to roughly 174 mASL near the southern boundary (at the intersection of Tremaine Road and
Indian Creek). Under existing conditions, the PDA and its adjoining areas can be divided into five subcatchments.
These subcatchments are drained by various intermittent tributaries of Indian Creek as described below. The
existing drainage areas and areas covered by the subwatershed studies noted are shown in Figure 2 and Figure 3.

The PDA also includes areas of development identified within the Milton Official Plan (2008). The development area
is within the Schedule B urban land use area. Residential, commercial, and institutional land uses are proposed
within the catchment area upstream of several culverts within the PDA. The culverts impacted by development must
be designed to convey the uncontrolled peak flow determined after taking the future development into account. The
development areas are shown in Figure 4 and Figure 5.

The floodlines determined by the studies are also relevant to several culverts within the PDA, and applicable

floodlines have been considered in both the analysis and design of the stormwater management and drainage
systems. Regulatory floodlines are shown in Figure 6, Figure 7, Figure 8, Figure 9 and Figure 10.

RPT-2021-11-24-Final-Milton Hub_60579933.Docx 4
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2. Existing Conditions

2.1 Hydrology

To assess the existing conditions within the PDA, AECOM completed a desktop review. The review included the
assessment of land cover, soils, and topography.

2.1.1 Physiography

The PDA is located within the Peel Plain physiographic region as defined by Chapman and Putnam (1984). The
Peel Plain is characterized by a level to undulating tract of clay soils that extends across the central portions of the
Regional Municipalities of York, Peel and Halton in a northeast — southwest orientation. This feature is the bottom of
former Lake Peel, which was formed by glacial meltwater that collected between the glacial ice front to the east and
the Niagara Escarpment to the west (Ontario Ministry of Natural Resources, 1983). Beyond the site, the Peel Plain
region extends west past Appleby Line where it is truncated by the Niagara Escarpment and south approximately to
Lower Baseline where the Trafalgar Moraine is located.

2.1.2 Topography

The Peel Plain region extends west past Appleby Line where it is truncated by the Niagara Escarpment, and to the
south approximately to Lower Baseline where the Trafalgar Moraine is located. Surface elevations within the region
range from approximately 150 mASL to 230 mASL, and the terrain gradually slopes downward in a southeasterly
direction toward Lake Ontario. The overall ground surface within the PDA also slopes downward in a southeasterly
direction from a local maximal elevation of approximately 185 mASL near the northern property boundary (at the
intersection of Britannia Road and existing railway tracks) to roughly 174 mASL near the southern boundary (at the
intersection of Tremaine Road and Indian Creek). Under existing conditions, the PDA and its adjoining areas are
drained by five intermittent tributaries of Indian Creek as described below and shown on Figure 2. A summary of
drainage characteristics is provided in Table 1.

Tributary 1 (D) (Subcatchment IDs # 2852, 2853 and 285) — has an approximate drainage area of 208 ha and
drains areas located northwest of Britannia Road along with the southwest corner of the PDA. The hydrology of the
proposed development does not affect the drainage areas of Tributary 1 (D) and therefore no further investigations
are to be carried out.

Tributary 2 (A) (Subcatchment IDs # 1293, 1292, 1291, 2912 and 2911) — has an approximate drainage area of
452.6 ha and crosses the existing railway tracks through a culvert that in turn discharges into an online agricultural
pond located northeast of Tremaine Road. Water from this area then discharges to Indian Creek. This tributary is
the dominant and most well-defined watercourse within the PDA.

The channel appears to have been historically straightened within the PDA. The channel resumes a meandering
pattern before entering a shallow but well-defined valley and proceeds to an online pond. Water exits this pond

through a corroded corrugated steel pipe (CSP) situated within a water level control structure in the pond, to the
west side of a fill embankment. The channel continues a short distance downstream to its confluence with Indian
Creek, south of Tremaine Road. The hydrology for the proposed development does affect the drainage areas of
Tributary 2 (A) (subcatchments # 1292 and 1293).

Tributary 3 (B) (Subcatchment IDs # 301 and 302) — has a drainage area of approximately 85.3 ha and originates in
an agricultural field to the north of the railway tracks where the feature appears to sporadically occupy topographic
depressions within the existing agricultural field. A well-defined channel forms a short distance upstream of the
tracks before entering a concrete structure to the west of the embankment. Immediately west of the culvert, the
tributary resumes a defined channel form that loses definition in the downstream direction. The hydrology for the
proposed development does affect the drainage areas of Tributary 3 (B).
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Tributary 4 (C) (Subcatchment IDs # 303 and 304) - has a drainage area of 77.8 ha and runs northwest of Lower
Baseline Road, crosses Tremaine Road to join Tributary 5 and ultimately discharges into Indian Creek. The
hydrology for the proposed development will not affect the drainage areas of Tributary 4 (C) and therefore no further
investigations are to be carried out.

Tributary 5 (C) (Subcatchment IDs # 305 and 306) - has a drainage area of approximately 107.3 ha and runs
northeast of Lower Baseline Road, crosses Tremaine Road and discharges into Indian Creek. The hydrology for the
proposed development does not affect the drainage areas of Tributary 5 (C) and therefore no further investigations
are to be carried out. There will only be alteration to the hydraulics assessment due to the proposed channel
realignment for Tributary 5 (C).

Table 1: Overview of Drainage Catchments

Subcatchment |Drainage Tributary Characteristics
No. Area (ha)
Subcatchment Width (m) Depth (m) |Bank Height (m) Bed Form
IDs.
1(D) 208 2852, 2853, - - - -
285
2(A) 452.6 2911, 2912, 1.85-3.55 0.28-0.48 0.61 Poorly defined
1291, 1292,
1293
3(B) 85.3 301, 302 2 0.04 Poorly defined | Poorly defined
4 (C) 77.8 303, 304 - - - -
5(C)* 107.3 306, 305 0.5-1.3 2.0 3.0 Defined

Notes: 1. Tributary 5 (C) is not impacted by the development and is not considered any further.

Subwatershed delineations follow delineations completed as part of previous background studies. CH contour data
was used to determine surface topographical details at a 1 m grid resolution for the rail corridor. Beyond the bounds
of the corridor, neither GIS or LIiDAR topographic data was provided by the Town of Milton or CH and could not be
incorporated into the assessment. The corridor data was supplemented with topographic data (5 m contours)
obtained from Land Information Ontario (LIO). According to the LIO topographic information, the topography in the
vicinity of the PDA is generally slightly to gently sloping. The topography of the PDA is shown in Figure 7, Figure 8
and Figure 10.

2.1.3 Land Use

Land cover within the PDA was determined from aerial photography as shown in Figure 11 and Figure 12, as well
as from the Town of Milton Official Plan, Ontario Land Cover Compilation v.2.0 and Technical Data Report
Terrestrial (Appendix E.16). Existing land use is dominated by agricultural and residential areas. The main
developed area is the Town of Milton, which has a land use designation of primarily residential and commercial land
use between Britannia Road to the east and Derry Road West to the west. The Halton Region Waste Management
Site is also located nearby, north of First Line. The existing track drainage ditching typically consists of moderate
grass cover with some hydrophilic (wetland) plant species.

The existing CN Halton Subdivision rail corridor includes the mainline between Britannia Road and Derry Road. The
land use adjacent to the rail corridor in this reach is a mix of residential densities on the southwest side, and a mix of
industrial and commercial lands on the northeast side. Within the rail corridor, the track bed consists of a 225 mm -
300 mm thick layer of 50 mm crushed granular ballast overlying a 200 mm — 230 mm thick layer of Granular B, Type
2 compacted sub-ballast on native material. Impervious surfaces within the PDA, with some access roads, hardstand
areas, small buildings, existing residential and commercial lands. The land use information within the PDA is shown
in Figure 13 and Figure 14.
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2.1.4 Soils

The soil information within the PDA is shown in Figure 15 and Figure 16. The Geotechnical and Hydrogeological
Data Report (AECOM, 2020) and the Geotechnical Engineering and Hydrogeological Assessment Report (AECOM,
2020) outline subsurface conditions within the development area. In general, these reports note that the subsurface
conditions encountered consisted of firm to hard silty clayey till underlain by the hard and cohesive Halton till/'shale
complex, which in turn is underlain by weathered shale bedrock. In order to supplement these results, soil
information from the Ministry of Natural Resources and Forestry (MNRF) geo-database, surficial soils mapping
(obtained from the Ontario Ministry of Agricultural Food and Rural Affairs — OMAFRA) were also considered. The
Jeddo soil type is categorized as loamy and poorly drained. Chinguacousy loam is a silt loam which is imperfectly
drained. The Colwood soil series consists of very deep, poorly drained or very poorly drained soils formed in
stratified silty and loamy glaciolacustrine deposits or outwash. The Oneida series is categorized as loamy and poorly
drained. This surface soil data was used in order to obtain hydrologic parameters for the sub-catchments. Detailed C
and runoff curve number (CN) calculations are provided in Appendix B.

2.1.5 Existing and Proposed Culverts Inventory

The following section discusses the condition and nature of drainage infrastructure within the PDA and establishes
drainage and stormwater management considerations for the rail corridor works and proposed works.

AECOM has assessed the potential for the rail corridor works to impact drainage and stormwater management
within the vicinity of the rail corridor. The June 2015 Stormwater Management Strategy described the existing
drainage conditions in detail. The proposed design associated with the corridor works and the corresponding
stormwater management considerations have been considered for Phase 1 and 2 detailed design. Area delineations
that are smaller than 10 ha are shown in AutoCAD Phase 1 and 2 internal drainage, included in Appendix A.
AECOM preformed culvert assessment for existing and proposed conditions and applied key findings
recommendation and stormwater consideration as shown in Table 2, below. More details regarding external
catchment area crossings are provided in the Indian Creek Tributary A and C Crossing Report (AECOM, 2020),
which includes information about Culverts 10. The crossing report will require a cross check and to be updated once

phase 2 is completed.

Table 2. Assessment of Existing Culverts and Proposed Requirements

Mileage (Station) Analysis
Required
37.00 (59+544.25) Yes
(Culvert 13)

37.12 (59+750) No
37.13 (59+755.27) No
37.2 (59+869.25) Yes

(Culvert 12)
37.63 (60+567.18) Yes

(Culvert 11)
37.63 (60+590.81 R) Yes
37.63 (60+590.81 L) No
37.98 (61+125) Yes

(Culverts 10 removal)

RPT-2021-11-24-Final-Milton Hub_60579933.Docx

Key Findings and

Recommendations
Remove and Replace Existing
1250 mm CSP Culvert

Protect Existing 1200 mm CSP
Culvert (no upsize required)
Protect Existing 1500 mm
Concrete Circular Culvert
(Equalizer Culvert) No upsize
required

Protect and Extend Existing 600
mm CSP Culvert

Protect and Extend Existing 900
mm CSP Culvert

Ditch Existing 600 mm CSP
Culvert

Remove Existing Culvert

Update HEC-RAS Model
Provided by CH — (upsize twin
900 mm CSP culverts if required)
relocate and replace twin culverts
from 38.02 (61+157.4) to Mi.
37.98 (61+125)

Drainage and Stormwater Management
Considerations
Assess upstream and downstream ditch
capacity, assess hydraulic capacity and
condition of culvert
No further considerations necessary

No further considerations necessary

Assess upstream ditch capacity, assess
hydraulic capacity and condition of culvert
Assess upstream ditch capacity, access
hydraulic capacity and condition of culvert
Assess downstream ditch capacity, access
hydraulic capacity and condition of culvert
No further considerations necessary

Access hydraulic capacity and condition of
culvert
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Key Findings and

Recommendations
Remove Existing 900 mm CSP
twin culverts

Remove Existing Ditch Culvert

New South Ditch Culvert extends
from 61+425 to 61+750

New South Ditch Culvert extends
from 61+425 to 61+750

Protect and Extend Existing 900
mm CSP Culvert

Protect and Extend Existing 900
mm CSP Culvert

Protect Existing 600 mm CSP

CN
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culvert

culvert

culvert

culvert

Culvert right of the ditch

Remove Existing 700 mm CSP
New 1400 mm Concrete Circular

Replace existing and Partially
build culvert box 2A 21.5m 3.4m x| culvert
1.4 m concrete box

Install 900 mm CSP Culvert
under mainline track discharging
into south Ditch

Install the remaining portion of
culvert box C3 1.9m x 2.5m

culvert

culvert

culvert

concrete box or 2.4 m CSP

Replace existing culvert to 2.4 m
concrete circular culvert under

culvert

lower baseline track diversion

Mileage (Station) Analysis
Required
38.02 (61+157.4) No
(Culverts 10
replacement)
38.10 (61+325) No
38.27 (61+425 to Yes
61+750)
38.56 (61+750 to Yes
62+375)
38.31 (61+756) Yes
(Culvert 9)
38.52 (61+993) Yes
(Culvert 8)
38.6 (62+158) No
39.23 (62+960) No
Culvert
39.61 (63+550 to Yes
63+948.6) Culvert
39.67 (63+958) Yes
(Culverts 2A)
40.59 (65+328) Yes
40.63 (65+400) Yes
(Culvert 3)
culvert
40.71 (65+525) Yes
(Culvert 7)
phase
6.45 (10+380) Yes

New 900 mm Concrete Circular
Culvert under access road

culvert

Milton Logistics Hub

Drainage and Stormwater Management

Considerations

No further considerations necessary

No further considerations necessary
assess hydraulic capacity of proposed

Access hydraulic capacity of proposed
Access hydraulic capacity and condition of
Access hydraulic capacity and condition of
No further considerations necessary

No further considerations necessary
Access hydraulic capacity of proposed

Access hydraulic capacity of proposed

Access hydraulic capacity of proposed

Access hydraulic capacity of proposed

Access hydraulic capacity of proposed

Access hydraulic capacity of proposed

Culvert inspections were carried out in April 2019. Culvert information obtained during this visit included material of
construction and diameter/size. Culvert length was obtained from a combination of survey information, existing

plans, CAD drawings and aerial imagery. A total of 18 culverts were found to either cross the rail corridor or be
located in-line with the existing ditches within the site limits. These culverts include centreline culverts that convey
surface runoff. For all culverts, two drainage types were identified: internal drainage where the culvert receives runoff
from the track corridor only, and external drainage where the culvert receives runoff from both the track corridor and
external catchments. Table 3 provides a summary of the inventory of existing and proposed culverts within the PDA.

Culverts in locations where additional tracks are proposed to be constructed have been considered for extension.

Table 3. Existing and Proposed Culvert Inventory

Mileage Drainage |Development
ID
37.00 4001 Existing
(59+544.25)
(Culvert 13)
37.12 (59+750) - Existing
37.13 - Existing

(59+755.27)

RPT-2021-11-24-Final-Milton Hub_60579933.Docx

Drainage

Internal Drainage

Internal Drainage 30.1
Internal Drainage 83.5

(m)

13.54

(mm)
1250

1200
1500

Length | Dimensions | Considerations

Assess and
Replace

Leave as is
Leave as is
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Mileage

37.2 (59+869.25)
(Culvert 12)
37.63
(60+567.18)
(Culvert 11)
37.63 (60+590.81
R)

37.63 (60+590.81
L)

38.02 (61+125.5)
(Culvert 10)
38.02 (61+176.2)
(Culvert 10)
38.10 (61+325 L
and R)
38.27 (61+425 to
61+750)
37.56 (61+750 to
62+375)
38.31 (61+756)
(Culvert 9)
38.52 (61+993)
(Culvert 8)
38.93 (62+665)

38.6 (62+158 R)
39.23 (62+960)

39.61(63+550 to
63+948.6)
39.67 (63+958)
(Culvert 2A)
40.59 (65+328)

40.63 (65+400)
(Culvert 3)
40.71 (65+525)
(Culvert 7)
6.45 (10+380)

Drainage |Development

ID
4002

4003

4004

5000

4007

4007-1

4008

4009

4010

4011

4012

4013

4014

4016

4020

Existing

Existing

Existing

Existing
Existing/
Proposed
Existing
Existing
Proposed
Proposed
Existing
Existing

Proposed
Existing
Existing

Proposed

Existing
Existing
Existing
Existing

Proposed

Material

CSP

CSP

CSP

CSP

CSP

CSP

CSP

CSP

CSP

CSP

CSP

CSP
CSP
CSP

Circular
Concrete
CSP

CSP
Concrete
Box

CSP

Circular
Concrete

2.1.6 PDA Characterization

The PDA is drained by five intermittent tributaries as described in Section 2.1.2, four of which are potentially
impacted by the development and further assessed. Based on the available topography and existing stream
network the PDA was divided into various subcatchments as shown on Figure 2 and Figure 3. The subcatchment
boundaries are similar to those delineated as part of previous studies (Phillips, 2004 and AMEC, 2015), which
facilitates comparison and achievement of the required targets through the proposed stormwater management plan.
Some of the subcatchments are already developed or currently undergoing various phases of development;
however, they were modeled as rural catchments, assuming that quantity controls have already been provided or
would be provided within these catchments and the resultant outflows will be similar to the pre-development
conditions (i.e., rural). This aligns with the requirements stated within the Boyne Survey Secondary Plan Area Report
(2015), where flows from developed areas are to be controlled to existing conditions. AECOM was able to obtain an
uncontrolled regional and 100-year event from the Britannia Road hydraulic discharge point and apply uncontrolled
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Drainage
Internal Drainage

Internal Drainage

Internal Drainage

Internal Drainage
External Drainage
Internal Drainage
Internal Drainage
Internal Drainage
Internal Drainage
Internal Drainage
Internal Drainage

Internal Drainage
Internal Drainage
Internal Drainage
External Drainage

External Drainage
Internal Drainage
External Drainage
External Drainage

External Drainage

Milton Logistics Hub

Length | Dimensions | Considerations

(m)
13.8

12.4

8.8

8.9
13
13
5.5
322.7
625
12.4
13.3
16.9
6
398.6
24.3
32.8
66.1
21.2

67.2

(mm)
600

900

600

600
900
900
unknown
450
450
900
900

750
unknown
700
1400

1500
900
2400
2000

900

Assess and
Extend
Assess and
Extend

Assess and
Replace if
necessary

Remove Culvert

Access, Remove
and Relocate
Remove Twin

Culverts

Remove Culvert

New Culvert
New Culvert

Assess and
Extend
Assess and
Extend
New Culvert

Leave as is
Remove Culvert
New Culvert

Assess and
Replace
Assess and
Replace
Assess and
Replace
Assess and
Replace
New Culvert
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conditions to the hydraulic modelling to assess and ensure no overtopping to Culverts 1, 2A, 2B and 3. More details
regarding these crossings are provided in the Indian Creek Tributary A and C Crossing Report (AECOM, 2020). The
crossing report will require a cross check and to be updated once Phase 2 is completed.

2.1.7 Model Set-up

The Town of Milton has a continuous Hydrologic Simulation Program — Fortran (HSP-F) model for the Boyne Survey
Area which was not made available to CN, and as such a new model was developed specifically for this site. The
hydrologic model of the PDA was prepared using the Visual OTTHYMO (VO3) hydrologic modeling software to
estimate peak runoff rates and volumes from the catchment areas. 24-hour Chicago design storm events were
created using intensity-duration-frequency (IDF) values derived from the rainfall data taken from the AES Toronto
Pearson International Airport climate station. The VO3 results were then compared using the Rational Method.

The rural subcatchments were represented in the VO3 model using the NAHSHYD command. This command is
recommended for modelling of rural drainage areas, and requires a curve number, initial abstraction depth (la) and
time to peak (Tp) as inputs.

The Curve Number and la values are based on soil and land cover. The Curve Numbers were estimated using
surficial soils mapping (obtained from the Ontario Ministry of Agricultural Food and Rural Affairs — OMAFRA). The
predominant soil types within the drainage area are mostly clay loam from the Jeddo, Oneida and Chinguacousy
series. These soils are generally imperfectly drained and fall largely within Hydrological Soil Group (HSG) C or D
and have moderate to high runoff generation potential. The SCS Curve Numbers are based on soils having Group C
or D hydrologic soil classes and pasture or grassland as land cover (with good grass cover > 75%). An initial
abstraction of 5 mm was assumed for the entire PDA.

Time of concentration is based on the catchment area, land cover and the length and slope of the flow path to the
subcatchment outlet. The time of concentration was calculated using the SCS lag method and the time to peak is
calculated as 66% of the estimated time of concentration.

The ROUTE CHANNEL command in VO3 was used to account for the attenuation of flows as they travel along the
flow path. The input parameters are based on a representative channel cross section and the length and slope of the
flow paths from the subcatchments to the system outlet at their respective tributaries and discharge point at Indian
Creek.

The hydrologic modeling parameters are summarized in Table 4 and detailed model input and output files are
provided in Appendix A

Table 4: Visual OTTHYMO Input Parameters - Existing Conditions

Catchment ID* Totzarl]:)\rea Slope (%) | Length (m) nggkto Sl\(l:uSmeuerrvze Abé?rlgc?tlion
(hr) (la) (mm)
2911 40.1 0.6 850 1.25 74 5
2912 112.7 0.6 1600 1.96 75 5
1291 134.8 0.3 1600 2.76 75 5
1292 78.6 0.3 1650 2.79 76 5
1293 86.4 0.6 1450 1.98 74 5
2852 175 0.4 350 0.74 74 5
2853 137.8 0.4 1650 2.42 75 5
285 53.0 0.8 800 1.02 75 5
301 40.1 0.7 710 0.99 74 5
302 45.2 0.7 750 1.01 74 5
303 49.6 0.7 840 1.14 75 5

RPT-2021-11-24-Final-Milton Hub_60579933.Docx 1 9
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304 28.2 11 280 0.41 71 5
305 7.8 0.5 1000 1.54 74 5
306 28.0 0.5 800 1.29 74 5

Notes: 1. Catchment IDs shown on Figure 2 and Figure 3
2. SCS Curve Numbers based on Antecedent Moisture Condition (AMC) Il

Rational Method

The Rational Method is a simple method useful for calculating peak flows based on catchment area, runoff
coefficient (C), and time of concentration (tc). It is most relevant when applied to catchments with a total area of less
than 100 ha. Various empirical equations have been developed to estimate tc from physical watershed parameters.
These include the Soil Conservation Service (SCS) Lag Method, Airport Formula, and the Uplands-Overland
Method. In this report, the Airport Formula has been used to estimate tc. The rainfall intensity was calculated with
parameters derived from the Pearson Airport IDF curve. Runoff coefficients were based on land cover and soil type.
The procedure and results for this method are provided in Appendix B, and peak flows are provided in Table 5 for
existing drainage areas.

Visual OTTHYMO

Visual OTTHYMO analysis was used to estimate peak flows. Design calculations and the Visual OTTHYMO detailed
output file and analysis are included in Appendix B. Regional flows for areas greater than 100 ha were used
through application of the Visual OTTHYMO method.

Peak flows at the rail crossing were determined using the maximum value provided by the Rational Method or Visual

OTTHYMO, and these values are summarized in Table 6. For culverts that are within the development area of the
CN Milton yard, both 100-year and regional flows have been determined.

Table 5. Existing Peak Flows

Catchment Total Area 2-yr Peak (m?/s) 25-yr Peak 100-yr Peak Regional Peak
ID! (ha) 2 (m3/s) (m3/s) (m3/s)
2911 40.1 0.34- VO 1.15- VO 1.64 - VO -
2912 112.7 0.71-VO 2.38-VO 3.38-VO 7.9
1291 134.8 0.65 - VO 2.18- VO 3.11-VO 7.8
1292 78.6 0.39- VO 1.3-VO 1.85-VO -
1293 86.4 0.52 - VO 1.76 - VO 2.51-VO -
2852 175 0.22 - VO 0.73-VO 1.04-VO -
2853 137.8 0.76 - VO 2.54-VO 3.61-VO 8.8
285 53 0.54 - VO 1.81-VO 2.57-VO -
301 40.1 0.4-VO 1.36 - VO 1.94-VO -
302 45.2 0.45- VO 1.52-VO 2.16 - VO -
303 49.6 0.52 - VO 1.73-VO 2.45-VO -
304 28.2 0.46 - VO 1.62-VO 2.33-VO -
305 79.3 0.58 - VO 1.97 - VO 2.8-VO -
306 28 0.23-VO 0.79 - VO 1.12-VO -

2.1.8 Model Results

Hydrologic simulations using VO3 were completed for the 2-year through 100-year return period and the Regional
storm events, and results are summarized in Table 6. Detailed modelling output files are included in Appendix A.
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Table 6: Peak Flow Rates Summary - Existing Conditions

Flow Node Location |Hyd. No. |Drainage Peak Flow Rates (m?3/s)
(Refer to Figure 2) inthe |Area (ha)
Model 25 mm | 2-year | 5-year | 10-year | 25-year | 50-year | 100-year | Regional
1 69 208.3 0.46 1.2 23 3.0 4.1 5.0 5.9 16.1
2 2930 452.6 0.93 2.4 4.5 6.1 8.3 10.1 11.9 34.6
3 53 85.3 0.29 | 0.85 1.6 21 29 35 4.1 8.8
4 100 77.8 0.26 | 0.83 15 2.1 2.8 3.5 4.1 7.8
5 59 107.3 0.30 | 0.81 15 20 2.7 3.3 3.9 9.6
Total-(1+2+3+4+5) at 70 931.3 2.0 5.1 9.6 13.0 17.8 21.7 25.6 72.6
Tremaine Road
East Tributary 2.930 452.6 2.8 4.6 5.9 7.3 9.2 10.7 28.4
(Boyne Survey
HSPF Results
equivalent to Node
2)
Difference -0.4 - 0.2 1.0 0.9 1.2 6.3
(VO3-HSPF at Node
2)

Hydrologic analyses for the PDA have been completed using VO3 then compared with the Hydrologic Simulation
Program — Fortran (HSP-F) methodology used in the Boyne Survey Secondary Plan. The Boyne Survey HSP-F
model was not made available to CN. However, the results of the model are available in the Boyne Survey
Secondary Plan report, and were compared to the results provided by the developed VO3 model.

As shown in Table 6 above, VO3 simulated peak flow rates of Tributary A (Flow Node 2) are compared with the
HSP-F modeling results (Table 2.4, Phillips, 2004) and the two models were found to provide consistent results.

The HSP-F model used in the Boyne Survey Secondary Plan has been calibrated to rainfall data and has been
parameterized to simulate runoff from storm events, as well as snow accumulation and melt conditions. The
intermittent tributaries and contributing drainage areas located north of Tremaine Road join Indian Creek at various
locations (Figure 2). The combined total flow from these areas is shown in Table 6 and provides a benchmark for
comparison with post-development flow rates. For reference, under existing conditions, the combined peak flow from
all the areas located north of Tremaine Road during the 100-year and Regional Storm events are 25.6 m®/s and 72.6
m?/s, respectively.

RPT-2021-11-24-Final-Milton Hub_60579933.Docx 2 1
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3. Stormwater Management Criteria

3.1 Design Criteria and Constraints

Stormwater management criteria have been developed from a combination of various elements of the Stormwater
Management Planning and Design Manual (MECP, 2003), AREMA design criteria, Bronte Creek Watershed Study
recommendations, Indian Creek / Sixteen Mile Creek Sherwood Survey Subwatershed Management Study outputs
(Phillips, 2004), and conclusions from the Functional Stormwater and Environmental Management Strategy for the
Boyne Survey Secondary Plan Area (AMEC, 2015). Applications of low impact development (LID) best management
practices are recommended in the updated Boyne Survey Secondary Plan report (2015).

In addition, the final conditions as per the Final Decision Statement (January 2021) have been used to inform the
stormwater management design. The Final Decision Statement for sections 5, 6, 7, 14 are referenced in Appendix
L.

3.2 Quantity Control

Proposed storm sewers are to provide sufficient capacity to convey the minor (5-year) flow event.

During the major (100-year) flow event, conveyance is to be provided in order to limit ponding depth within the
Terminal to a maximum allowable depth of 200 mm.

Post-development peak flow rates are to be controlled to the pre-development level during the 2-year event through
to the Regional storm event (Regulatory storm is the greater of the 100-year and regional storm (the historical
Hurricane Hazel storm event) that defines the extent of a riverine flood hazard in a given area). Requirements
specific to the proposed SWM ponds are provided in Section 3.4.

The proposed culverts were evaluated against the hydraulic design criteria from Section 4.8 of the AREMA Manual
of Railway Engineering. The minimum recommended criteria are as follows:

e A maximum headwater to depth (HW/D) ratio of 1.5 during the 100-year return period flood;

e No static head (i.e., HW/D must be < 1) during the 25-year return period flood; and

e A minimum freeboard of 2 feet (0.6 m) to the base of rail during a 100-year return period flood.

e For the provision of subdrainage, approximately 300 feet (91 m) of 6-inch (150 mm) intercepting drain may
be used before a change to a larger size is necessary. A slope to ensure a velocity of 2 feet per second (0.6
m/s) should be used for all pipes. Where periodic cleaning of subdrains is required, 6-inch (150 mm) pipe or
larger is recommended.

It is important to note that the 100-year criteria for HW/D < 1.5 should be considered in conjunction with the
individual site conditions at each culvert to ensure that a HW/D greater than 1.0 does not result in upstream flooding
of private landowners and infrastructure and/or embankment failure due to hydrostatic pressure resulting from high
headwater levels upstream of the culvert. This consideration is addressed in the Indian Creek Tributary A and C
Crossing Report (AECOM, 2020). The crossing report will require a cross check and to be updated once phase 2 is
completed.

The design criteria applied to drainage ditching within the rail corridor requires the ditching to convey the 100-year

flow with a freeboard of 0.3 m.

3.2.1 Upstream Surface Water Effects

Any alterations to the existing culverts or the drainage hydraulic characteristics by the proposed works should not
increase flooding upstream if there are potential impacts to any structures or private property. Several culverts are

RPT-2021-11-24-Final-Milton Hub_60579933.Docx 2 8
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located in areas downstream of proposed development areas throughout the project study limits. These culverts
should provide conveyance for the uncontrolled Regulatory Storm from the developed areas without increasing the
upstream flood hazard. This consideration is addressed in the Indian Creek Tributary A and C Crossing Report
(AECOM, 2020). The crossing report will require a cross check and to be updated once Phase 2 is completed.

3.2.2 Fish Passage

The following list of criteria relates to stormwater management as set out by DFO in Paragraph 35(2)(b) Fisheries
Act Authorization. Conditions that relate to measures and standards to avoid and mitigate impacts to fish and fish
habitat are as follows:

= Sediment and erosion control: Sediment and erosion control measures must be in place and shall be
upgraded and maintained, such that release of sediment is avoided at the location of the authorized work,
undertaking, or activity.

= To protect spawning fish, their incubating eggs and larval life stages, no in-water works shall occur during
the restricted activity timing window of March 15 to June 30 of any given year, unless otherwise approved in
writing by DFO and the Ontario Ministry of the Environment, Conservation and Parks (MECP).

= Allin-water activities shall be undertaken in isolation (i.e., cofferdam) of open or flowing water to avoid
introducing sediment into the watercourse.

=  Temporary cofferdams shall consist of non-permeable material and only materials free of silt and other fine
particles shall be used; earthen cofferdams shall not be used for this purpose.

= The natural flow of water downstream shall be maintained in each watercourse for the duration of in-water
construction activities.

= the water shall be released into a well-vegetated area or settling basin and not directly into any fish-
frequented waters. Water returned to fish-frequented waters shall be of equal or better quality than the
receiving waters.

=  The outlet shall have a diffuser to dissipate energy or shall be placed in a location that is not subject to
erosion from the outflow.

=  Any excavated or stockpiled material shall be stored above the high water level, and located and stabilized
so that it cannot enter the watercourse.

= Appropriately sized, clean rock shall be used to stabilize eroding or exposed areas, and shall be installed at
a similar slope to maintain a uniform bank/shoreline and natural stream/shoreline alignment. Any rip rap,
cobble and/or gravel used for the project must be clean and free of fine sediments and shall not be taken
from below the normal high-water line of any waterbody.

As for the stormwater perspective, hydraulically speaking, there should not be an increase in velocity of water due to
the new proposed works (Practitioner’'s Guide to Fish Passage for DFO Habitat Management Staff, 2007). A
migration delay of 3 days during a 1 in 10-year flow event is recommended by DFO for the assessment of fish
passage (Practitioners Guide to Fish Passage for DFO Habitat Management Staff, DFO, 2007).

3.2.3 Water Balance

As specified in the conditions 6.2.1 to 6.2.3 of the Final Decision Statement (January 2021), CN is to maintain
baseline drainage and inflows and outflows to and from any pre-existing wetland that are to be retained within the
Designated PDA following construction. This includes:

e conducting a feature-based water balance analysis for all wetlands with drainage areas that may be affected
by the development by maintaining a balance between infiltration, runoff and evapotranspiration;

e use of the water balance assessment results to inform the design and maintenance of any replacement
wetlands; and

e use the water balance assessment result to inform the design and installation of the stormwater
management system.

RPT-2021-11-24-Final-Milton Hub_60579933.Docx 2 9
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These criteria are addressed in Section 5 of this document.

3.3 Quality Control

Enhanced (formerly Level 1) Protection as per the MECP guidelines has been applied to areas of increased
imperviousness. 80% Total Suspended Sediments (TSS) Removal has been provided on a long-term basis.

During construction, an Erosion and Sediment Control (ESC) plan will be developed and be implemented by the
contractor (Erosion and Sediment Control Implementation Plan, Dufferin Construction Company, November 2021).
Additional supporting ESC plans for the corridor, minor and major culverts, ditches, outfall outlets, Tributary C
realignment have been implemented by AECOM (Erosion and Sediment Control Plans Drawings, AECOM April
2021).

3.3.1 Salt Management

The Final Decision Statement states that CN shall not use salt for de-icing or traction control purposes within the
Designated Project Development Area (PDA) during any phase of the Designated Project, other technically and
economically feasible methods for de-icing or traction control purposes may result in unsafe construction conditions
or unsafe railway or facility operation. In the event that salt must be used, a salt management plan will be
implemented to mitigate salt loading into the stormwater management system, and CN will provide the plan and
mitigation measures to the relevant regulatory bodies before implementing the use of salt.

For this project, there will be no salt used during the construction phase. CN is committed to providing a salt
management plan prior to facility operation.

3.3.2 Thermal Mitigation

As part of the existing conditions site characterization and EIS completed previously, Stantec characterized the
thermal regime of Indian Creek and its associated tributaries. The study found that Indian Creek and the associated
tributary areas draining the PDA are warm water features. Analysis of temperature data collected in support of the
Milton Logistics Hub Technical Data Report - Hydrology and Surface Water Quality Baseline Study and Effects
Assessment (Stantec 2015) corroborates the thermal regime classifications provided in background data (CH 2002
and 2009). The data collected is consistent with the warmwater thermal regime and associated warmwater fish
communities of Indian Creek and Tributary A.

Criteria for the SWM Facility includes measures, where feasible, to mitigate thermal impacts of the development on
Indian Creek and its tributaries, which have been identified as warmwater watercourses. These measures include:
plantation along the wet ponds and outlet channel to provide dense shading;

e maintain grassed swales;

e design of a reverse bottom draw outlet pipe; and

e vegetated berms.

While cooling trenches may also be utilized in order to provide thermal mitigation in some applications, they are most
effective when the runoff is able to mix with shallow groundwater before being discharged. As shallow groundwater
is not present within the area, cooling trenches will have limited benefit in this location. Therefore, the specification of
reverse bottom draw outlet pipes and strategic planting of the ponds is recommended.

3.4 Stormwater Management Facility

With development, catchment areas are typically characterized by an increase in impervious surfaces due to asphalt
paving, building construction, etc. The increase in impervious surfaces disturbs the area’s natural hydrologic cycle
and increases the runoff rates and volumes, as well as potentially impacting water quality; this runoff can carry with it

RPT-2021-11-24-Final-Milton Hub_60579933.Docx 30



A=COM CN
FINAL STORMWATER MANAGEMENT DESIGN REPORT
Milton Logistics Hub

sediments and other contaminants from paved surfaces. The purpose of a stormwater management strategy is to
mitigate the impacts of increased runoff from a developed area. The stormwater management strategy includes the
design of two wet ponds as stormwater management (SWM) facilities. The relevant design requirements are
summarized in Table 7 and described below. The requirements are partially informed by previously completed
studies (e.g., Phillips, 2004 and AMEC, 2015) for the adjacent properties and are understood to be appropriate for
the PDA.

The ponds are to meet the following criteria:

e two stormwater management ponds that contain flows up to the 1:100-year storm event and can attenuate
and manage flows up to the Regional storm event, identified locally as Hurricane Hazel;
a minimum of 0.6 m of stormwater pond freeboard during the 1:100-year storm event;
low flow orifice outlets in the ponds for the 25 mm return period storm event which will release the detention
volumes over an approximately 3-day period in order to mitigate against receiving watercourse erosion;

o QOil Grit Separator (OGS) units for the administration and maintenance buildings, workpads, and gate area to
capture sediments, oil and grease before discharge to the wet ponds;

e shut off valves to be installed on the stormwater management pond outlets;

The required erosion control volume and unitary peak flow rates for the 25-year and 100-year events are taken from
the Functional Stormwater and Environment Strategy for the Boyne Survey Secondary Plan Area and the Indian
Creek/Sixteen Mile Creek Subwatershed Management Study, as listed in Table 7 and described in the following
subsection. The Regional Storm is managed according to existing flows from the catchment area. The Regional
Storm is attenuated even though a portion exits via the spillway, as a significant portion of the total flow is captured
within the pond.

Table 7: Detention Ponds — Stormwater Management Criteria

Parameter Unit Pond 1 Pond 2
Area (ha) 52.80 49.80
Quantity Component Imperviousness (%) 50.00 50.00
Total storage (m®/ha) 179.20 179.20
requirement* (md) 9,462 8,924
X (m?ha) 139.2 139.2
Permanent Pool Volume Volume (m?) 7.350 6,033
S (m®/ha) 40 40
Extended Detention Volume (m?) 2.112 1,992
Volume (m3/impervious ha) 375 375
3
Erosion? (m*) 9,900 9,338
Flow Rate® (m/s/ha) 0.001 0.001
(m3/s) 0.06 0.06
(m3/impervious ha) 600 600
Volume
25 year? (m3) 15,840 14,940
(m3/s/ha) 0.01 0.01
Flow Rate
(m?3/s) 0.53 0.50
(m3/impervious ha) 850 850
Volume
100 year? (m3) 22,440 21,165
(m3/s/ha) 0.023 0.023
Flow Rate
(m?3/s) 1.21 1.15
Regional Storm# Volume (m3) 35,667 37,525
Flow Rate (m?/s) 6.98 7.90

Notes: 1. Ministry of Environment, Stormwater Management Planning and Design Manual, 2003
2.Comulative Unitary Volume and Unitary Discharge as described in Table 4.2.5 of the Functional Stormwater and Environment Strategy, Boyne
Survey Secondary Plan Area Draft Final, AMEC, November 2015
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3. m¥/s/ha is updated from 0.004 (from Boyne Survey Plan) to 0.001 to reflect a 2-day drawdown time.m3/s is also updated from 0.02 to 0.06 to
reflect a 2-day drawdown rate.
4. Based on existing conditions flows.

MOE Table 5.2 provides wet pond storage requirements of 140 m%/ha for 35% imperviousness, and 190 m%ha for
55% imperviousness. For the 50% imperviousness on the site, AECOM interpolated this Table for a required wet
pond storage volume of 179.2 mha (note-AECOM used a non-linear best fit line of the MOE requirements). Of this,
40 m®/ha is for extended detention, so the permanent pool volume requirement for Level 1 enhanced treatment is
139.2 m%/ha. This is the requirement presented in Table 7 of the SWM report, and it is correct. It leads to a
permanent pool volume requirement of 7,350 m? for pond 1, and 6,933 m? for pond 2. The ponds are hence
sufficiently sized.

3.4.1 Stormwater Management Criteria for Indian Creek Tributaries

The Subwatershed Planning Study for Sixteen Mile Creek Watershed (Areas 2 & 7), and the Indian Creek/Sixteen
Mile Creek Subwatershed Management Study provided preliminary volumetric requirements for extended detention
(erosion control) and flood control, on an impervious hectare basis, and corresponding unitary discharge rates,
based upon the total contributing drainage area, for the Boyne Survey Area at the outlets to the receiving
watercourses within the Sixteen Mile Creek and Indian Creek Subwatersheds. These requirements have been
updated based upon the detailed hydrologic analyses completed in support of the Secondary Plan for the existing
and future uncontrolled land use conditions. The requirements are listed in Section 3.4. Based on the design
requirements, the following stormwater management strategy has been evaluated:

e Erosion controls for all future development within the Boyne Survey Area based on subwatershed
targets for the Indian Creek Subwatershed and local targets established within Subwatersheds 2 & 7
of the Sixteen Mile Creek Watershed.

e Stormwater quantity controls for the Boyne Survey Area to each of the PDA outlets at Britannia
Road, as well as the portion of the Boyne Survey Area which discharges to the Centre Tributary.

e No stormwater quantity controls (flood management) for the areas discharging directly to the Sixteen
Mile Creek Main Branch

The HSP-F hydrologic model which was developed for the future land use condition within the Boyne Survey Area
has been used in order to determine the requisite unitary storage and discharge criteria for flooding and erosion
control. Routing elements have been added to the outlet of each subcatchment representing the future urban
development within the Boyne Survey Area. The unitary storage and discharge values for erosion and flood control
have been iteratively adjusted until the requisite erosion and flood control have been achieved. The unitary volume
at each outlet of the Boyne Survey Area has been adjusted by incremental multiples of 25 m%imp. ha, recognizing
the assumptions regarding the discrete drainage area boundaries contributing to each drainage outlet for the Boyne
Survey Area.

The storage requirements for the Boyne Survey Area (Specifically for Node 9.120) are presented in Table 8 and
have been applied to this site.

Table 8: Stormwater Management Facility Sizing Criteria (as per Table 4.2.5 AMEC, November 2015)

Quantity Component| Cumulative Unitary Volume (m®impervious ha) | Unitary Discharge (m®/s/ha)

Node 9.120
Erosion 375 0.001
25 Year 600 0.01

100 Year 850 0.023
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3.4.2 Pond and Grading

The stormwater management ponds have been designed to facilitate ease of maintenance. As a minimum, the pond
was designed to meet the following criteria:

1. Topographic Conditions: The wet ponds have been located in a large, relatively flat area downslope from
developed areas.

2. Slope grades: Slopes are varied between 3:1 to 7:1.

3.  Water Edge Treatment: Provides ease of egress from water. There is a 6:1 terrace at the permanent pool
edge, 3 m wide on either side of the permanent pool.

4.  Eencing: Prevents access and falls. Any slopes steeper than 3:1 have fencing where vegetative barriers and/or
terracing would not be practical or effective.

5. Maintenance access Road: This is to facilitate access for maintenance vehicles to critical pond features. The
criterion is that roads are constructed on a granular base, covered with grass and minimum topsoil, 3 m wide
within a 4 m “no shrub/tree” zone, 2% crossfall, and a maximum 4:1 (H:V) grade.

6.  Access to Pond Inlet/Outlet: Facilitates maintenance of pond inlets/outlets. Routes, accessible by personnel
and maintenance vehicles, to top and bottom of inlet and outlet structures have been constructed.

7.  Access to Sediment Forebay: Facilitates removal of sediments. The grade of ramp is < 6:1 above the
permanent pool for a length of 9 m from the permanent pool edge.

8. Sediment Forebay Bottom Treatment: Provides adequate bearing capacity for maintenance vehicles removing
sediment. A 3 m wide ramp of adequate bearing capacity continues along bottom of forebay if bearing capacity
of native soils is inadequate.

9.  Vegetation: Stabilizes ground surface, enhance stormwater control effectiveness, safety and aesthetics.
Vegetation is to include only native species which require minimal maintenance and which are suited to
variations in water levels experienced in ponds (i.e. see MOE guidelines).

10. Sediment Dewatering Area: the objective is to dewater sediment. Temporary dewatering areas for sediment
have been identified for use in the future.

11. Subsurface Conditions: Extended Detention Wet Ponds are generally not feasible in areas with shallow
bedrock and should not be located on fractured bedrock because runoff may seep into fractures which may
discharge directly to a waterbody or be drawn into a water supply well with no pollutant removal. A1 m
minimum separation distance is maintained.

12. Depth to Groundwater: The permanent pool elevation is more than three feet above the seasonal high-water
table. This protects the pond from constant spring fed flow through. It also protects side slopes from becoming
unstable and eroding.

13. Setback from Natural Water Bodies: The basin has been set at least 5 m away from any wetland, stream, river,
lake, or coastal estuary.

14. Setback from Regional Flood Line: The basin has been set at least 15 m away from the Regional floodline.

15. Setback from Property Lines: The basin has been set at least 10 m away from the property line.

16. Setback from Live Rail Tracks: The basin has been set at least 60 m away from live rail tracks.

3.4.3 Outlet control (Bottom Draw and Shut-off Valve)

As discussed in Section 3.3.2, a bottom draw outlet is required, where feasible, to mitigate thermal impacts
associated with stormwater warming in the stormwater management ponds.

To mitigate a potential spill on site, manually operated gate valves have been included in the design of each pond

outlet. Gate valves are simply a shut-off device used to stop any discharge through the pond outlet. These valves
should not be used to throttle flow. They should be either totally open or totally closed.
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Based on the permanent pool surface area of the ponds, shutting the gate valves would provide approximately
44,362 m® of storage in the ponds prior to overtopping of the outlet weir.

3.4.4 Freeboard

The stormwater management ponds have an emergency spillway to convey overflow during extreme storm events
such as 100-year event. The spillway consists of a lined channel. At a minimum, the spillway must convey a flow
equal to the 100-year, 24-hour peak inflow from the basin, while maintaining 0.6 m of pond embankment freeboard
above the water elevation in the basin and least 0.3 m of freeboard is provided during the Regional Storm.

3.4.5 Oil Grit Separator (OGS) Units

Oil-Grit Separators (OGS) are devices designed to provide an enhanced (formerly Level 1) Protection as per the
MECP guidelines has been applied to areas of increased imperviousness. 80% Total Suspended Sediments (TSS)
Removal has been provided on a long-term basis.

OGS units for the administration and maintenance buildings, workpads and gate areas were sized using the
PCSWMM software for Stormceptor. The size of the OGS unit is based on the catchment area, percent
imperviousness, total suspended solids (TSS) removal targets, historical rainfall data and particle size distribution of
the particles to be removed. The OGS unit is sized to capture fine particles and oil and grease as no additional
quality pre-treatment upstream of the SWM pond is provided.
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4. Stormwater Management Design

The final design of Milton Logistics Hub will be built on approximately 160 ha of land, located largely between the
existing tracks and Tremaine Road. Included are mobile reach stacker crane operations, tracks (re-aligned mainline,
service tracks, and pad tracks), work pads, facilities, and roadways as shown on Figure 4 and Figure 5, and
summarized below:

e Reach Stacker Crane Operations: providing lifts between rail and road transportation;

e Tracks: realignment of the mainline, and the addition of service tracks and pad tracks to access pads;
o Work Pads: for loading/unloading activities and temporary storage of containers and trailers;

e Facilities: administration building, wash down area, maintenance building; and

e Roadways: access to the facility is be provided in addition to a parking lot area.

Of the 160 ha project footprint, approximately 50 ha is to become impervious under the final development conditions.
The final development could impact stormwater characteristics in terms of quantity and quality. The SWM strategy
includes conveyance considerations for the designed storm sewer system and the vegetated ditches, management
of flows through the culverts within the PDA, treatment of collected flows with the use of Oil and Grit Separator
(OGS) units and wet pond SWM Facilities. These elements of the SWM strategy are included to mitigate potential
impacts to stormwater quantity and quality.

4.1 Treatment Train

Traditional forms of development are associated with a range of stormwater management challenges, including
higher peak flows due to the collection and transmission efficiency of storm sewers, larger total volumes of
stormwater runoff resulting from increases in catchment imperviousness, and overall decreases in water quality
related to land use activities, winter maintenance, vehicles and traffic. The majority of these problems are not
adequately addressed by “end-of-pipe” controls (i.e., stormwater management ponds) alone. To address these
challenges, a “treatment train” approach to managing stormwater runoff from the site has been developed.

The stormwater treatment train approach uses a combination of source, conveyance, and end-of-pipe stormwater
management practices to detain, attenuate and treat stormwater runoff along its path of travel and prior to discharge
from a site. As noted by CVC (2010), a treatment train approach is usually required to meet the multiple objectives of
stormwater management, which include maintaining the hydrologic cycle, protecting water quality, and preventing
increased erosion and flooding.

The stormwater servicing design utilizes a treatment train approach to managing stormwater from its point of
collection, along its path of travel, and at the end-of-pipe through the incorporation of several features. For example;
110 hectares of open green space, which is designed to maintain a large percentage of the total perviousness within
the PDA in order to ensure that rainfall and snowmelt can continue to be infiltrated. Parking lot-level ponding is
designed to attenuate peak stormwater flows to the SWMFs, thereby helping to augment the performance of the
SWMFs themselves. Furthermore, basic swales are designed to provide for collection, attenuation, primary filtration
of runoff from the track area. The swales are designed to be vegetated features and the plants growing within will
make use of some of the stormwater collected by the features.

OGS units are designed to provide additional water quality pre-treatment for both total suspended solids (TSS) and
oils and greases. The pre-cast structure of OGS units are designed to help and provide containment of potential
spills, and this helps to protect both ground and surface water resources downstream of the OGS units. The SWMFs
are designed to include a number of water quality enhancement considerations: ample woody vegetation is to be
included around the perimeter of each SWMF — including throughout the berm and outlet channel areas — in order to
provide enhanced shading of detained stormwater. A reverse slope bottom-draw outlet has also been designed in
order to ensure that the coolest stormwater is discharged from each SWMF.
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4.2 Final Conditions Hydrology

The stormwater management strategy implemented for this site consists of a treatment train approach, involving a
system which includes storm sewers, culverts, OGS units, grassed swales, and stormwater management ponds in
order to provide quantity and quality control of the runoff from the development. In addition to the quantity and quality
control, the storm sewers and culverts within the site are designed to convey the design flows for each structure.
This management approach serves runoff from the internal development areas and provides conveyance of flows
from external catchment areas and watercourses. The major external drainage relevant to this site is addressed in
the Indian Creek Tributary A and C Crossing Report (AECOM, 2020). The crossing report will require a cross check
and to be updated once phase 2 is completed.

The hydrologic conditions summarized in this section have been used to design a stormwater management system
that collects and treats all stormwater run-off from the terminal prior to release to Indian Creek or Tributary A, as
recommended in Final Decision Statement 5.9, which includes the diversion of Tributary A for the Regional event
around the PDA and into Indian Creek via interception with a perimeter ditch, and the stormwater management
facility criteria described in Section 3.4.

The final conditions impacting the Logistics Hub were assessed and designed using the same methodology
described in Section 2.1, after modifying the land use and imperviousness to reflect the final development. The final
development and the catchment areas are shown in Figure 4 and Figure 5. The files and outputs are provided in
Appendix B.

Pond 1, located on the western side of the PDA, is designed to drain to Tributary A, and to collect runoff from a
catchment area of 52.80 ha with a proposed 50% imperviousness. Pond 2,located on the eastern side of the PDA,
is designed to drain to Indian Creek, and to collect runoff from a catchment area of 49.80 ha at a proposed 50%
imperviousness.

Additionally, in order to assess the conveyance of flows for the rail work and related culverts and ditches, the
proposed development flows to each of the culverts were assessed. In most instances, additional trackage within an
existing rail corridor has a negligible impact on the quality and quantity of stormwater runoff and the necessary
location of storm outlets. However, the quality and quantity of stormwater runoff and the location of outlets may be
impacted by activities such as regrading, grade separation, the construction of access roads, and the development
of station facilities. A larger impact on water quality is anticipated due to the construction and paving of the yard
area, hence OGS units and water quality ponds have been specified for such areas. Culverts and ditches provide
conveyance but not peak flow control.

The hydrologic modeling parameters are summarized in Table 9 and detailed model input and output files are
provided in Appendix A. Catchment ID 403 and 405 were modeled using the VO3 Standhyd approach.

Table 9: Visual OTTHYMO Input Parameters - Proposed Conditions

Catchment ID*| Total Area | Slope (%) | Length (m) Time to SCS Curve Initial
(ha) Peak Number ? | Abstraction
(hr) (la) (mm)
2911 40.1 0.6 850 1.25 74 5
2912 112.7 0.6 1600 1.95 75 5
1291 132.7 0.6 1600 2.76 75 5
1292 81.3 0.6 1450 2.36 76 5
1293 86.4 0.6 1450 1.97 74 5
401 10.6 0.6 350 0.72 74 5
402 16.6 0.6 1500 2.49 74 5
403 52.8 0.6 - - 74 5
404 5.9 0.6 250 0.54 76 5
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2852 17.5 0.6 350 0.74 74 5
2853 137.8 0.6 1600 2.33 75 5
285 48.6 0.6 800 1.02 75 5
301 34.4 0.6 630 0.77 74 5
302 45.2 0.6 750 1.01 74 5
405 49.8 0.6 = = 74 5
406 9 0.6 450 0.70 74 5
303 45.3 0.6 760 1.00 75 5
304 28.2 0.6 280 0.41 71 5
407 9.9 0.6 125 0.33 74 5
408 7.4 0.6 300 0.35 75 5
409 15.2 0.6 300 0.68 76 5
305 77.2 0.6 950 1.52 74 5
306 28 0.6 800 1.29 74 5

Notes: 1. Catchment IDs shown on Figure 6.
2. SCS Curve Numbers based on Antecedent Moisture Condition (AMC) I1.

Rational Method

The procedure and results for this method are provided in Appendix B. The design criterion applied to drainage
ditch sizing which conveys the 100-year peak flow. The peak flows for the ditches and culverts are summarized in
Table 101. Catchment areas for the ditches are shown in Appendix A.

Visual OTTHYMO

Visual OTTHYMO analysis was used to estimate peak flows. Design calculations and the Visual OTTHYMO detailed
output file and analysis are provided in Appendix B.

Peak flows at all rail crossings were determined by using the maximum value provided by the Rational Method or
Visual OTTHYMO and are shown in Table 10. The catchment peak flows are shown in Table 11. Culverts that are
within the development area of the Milton yard, 100-year and regional uncontrolled flows under development
conditions were designed and calculated. Refinement to the hydrology model will be made if required once phase 2
design is completed.

Table 10. Culvert and Ditch Peak Flows

Feature Drainage Culvert Ditch 2-yr Peak 25-yr Peak 100-yr Regional
ID Mileage Station Flow (m®s) | Flow (m®/s) | Peak Flow | Peak
(Station) (m3/s) Flow
(m3/s)
Culvert/Ditch 4001 37.00 59+505.3- 0.09 - RM 0.16-RM | 0.21-VO -
(59+543.78) | 59+556.8
(Culvert 13)
Culvert/Ditch 4002 37.2 59+660.6- 0.14-RM 0.25-VO | 0.35-VO -

(59+869.25) | 60+147.4
(Culvert 12)

Culvert/Ditch 4003 37.63 60+168.7- 0.04 - RM 0.06-RM | 0.09 - VO -
(60+567.18) | 60+725.6
(Culvert 11)
Culvert 4004 37.63 - 0.02-RM 0.03-RM | 0.05-VO -

(60+590.81 R)
Protect
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Feature Drainage Culvert Ditch 2-yr Peak 25-yr Peak 100-yr Regional
ID Mileage Station Flow (m®s) | Flow (m®/s) | Peak Flow | Peak
(Station) (m?3/s) Flow
(m?3/s)
Existing
Culvert
Ditch 4005 - 60+780- 0.02 - RM 0.03-RM | 0.05-VO -
61+315
Ditch 4006 - 61+315- 0.02 - RM 0.03-RM | 0.05-VO -
61+425
Culvert 4007 (61+425 to - 0.03 - RM 0.06 - VO | 0.08 - VO -
61+750)
Culvert 4007-1 (61+750 to - 0.07 - RM 0.13-VO | 0.18-VO -
62+375)
Culvert 4008 38.31 - 0.16 - RM 0.29-VO | 0.41-VO -
(61+756)
(Culvert 9)
Culvert 4009 38.52 - 0.04-RM 0.08-VO | 0.11-VO -
(61+993)
(Culvert 8)
Culvert/Ditch 4010 (62+665) 62+373.3- 0.06 - RM 0.12-VO | 0.17-VO -
under access 62+650
road pass
Culvert/Ditch 4011 (63+550 to 62+650- 0.73-RM 1.24-RM | 1.74-VO -
63+948.6) 63+550
(Culvert 2C)
Culvert/Ditch 4012 39.67 63+960.8- 2.0-VO 6.8 - VO 9.8-VO 23.7
(2A/2B) (63+958) 64+900
(Culvert 2A
and 2B)
Culvert/Ditch 4013 (65+328) 64+560- 0.1-RM 0.17-VO | 0.25-VO -
65+320
Culvert/Ditch 4014 40.64 64+900- 1.16 - RM 2.01-VO | 2.85-VO 5.6
(65+400) 64+424
(Culvert 3)
Ditch 4015 - 65+150- 0.08 - RM 0.14-VvVO | 0.19-VO -
64+424
Culvert 4016 40.70 - 1.0-VO 3.3-VO 4.7 -VO 9.5
(65+525)
(Culvert 7)
Culvert/Ditch 4017 - 65+550- 0.26 - RM 0.46-VO | 0.56-VO -
66+077.9
Culvert/Ditch 4018 - 65+550- 0.08 - RM 0.13-RM | 0.19-VO -
66+200
Culvert/Ditch 4019 - 66+200- 0.1-RM 0.18-VO | 0.25-VO -
66+322
Culvert 4020 (10+380) - 0.39 - RM 0.73-VO | 1.02-VO -
Culvert under
access road
Culvert 4021 (C1) (10+200) - 1.0-VO 3.3-VO 4.7 -VO 10.6
(Culvert 1)
Culvert 5000 37.98 - 0.46 - RM 0.77 - RM 1.1-VO 2.8
(61+125.5)
(Culvert 10)
Culvert 4-403 (11+950) - 3.0-VO 7.6 -VO 9.9-VO 6.7
(Culvert 4)
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Feature Drainage Culvert Ditch 2-yr Peak 25-yr Peak 100-yr Regional
ID Mileage Station Flow (m?%s) | Flow (m%s) | Peak Flow | Peak
(Station) (m3/s) Flow
(m?3/s)
Culvert 5-410 (12+535) - 1.0-VO 25-VO 3.3-VO 2.2
(Culvert 5)
Culvert 5a-405 - - 2.8-VO 7.2-VO 9.3-VO 6.3
Ditch 6002 - 62+375- 0.2-RM 0.34-RM | 0.41-RM -
62+675
Ditch 6003 - 62+760- 0.03 - RM 0.07-VvO | 0.09-VO -
63+025
Ditch 6004 - 63+025- 0.04 - RM 0.07-RM | 0.09 - RM -
63+430
Ditch 6005 - 63+430- 0.06 - RM 0.1-RM | 0.13-VO -
63+975
Ditch 6006 - 63+975- 0.02 - RM 0.04-VO | 0.06 - VO -
64+230
Ditch 6007 - 64+230- 0.02 - RM 0.04-VvO | 0.05-VO -
64+625

Note: * RM = Rational Method is higher peak value, VO = Visual OTTHYMO is higher peak value.

*The largest catchment area directed to the ditch has been adopted for this assessment, mileage is approximate.

*Some dashes “- “for the Regional peaks because the drainage areas are small.

Table 11. Proposed Drainage Areas Peak Flows

Drainage | 2-yr Peak 25-yr Peak 100-yr Regional
ID Flow (m?%s) | Flow (m?%s) | Peak Flow | Peak
(m3/s) Flow
(m?3/s)
2911 0.34- VO 1.15- VO 1.64 - VO =
2912 0.71-VO 2.38-VO | 3.38-VO 8.0
1291 0.64 - VO 2.15-VO | 3.06-VO 7.7
1292 0.46 - VO 1.53-VO | 2.17-VO -
1293 0.52 - VO 1.76 -VO | 2.51-VO -
401 0.13-VO 0.45-VO | 0.64-VO -
402 0.09 - VO 0.3-VO 0.43- VO -
403 3-VO 7.6-VO 9.9-VO 6.3
404 0.08 - RM 0.24-VO | 0.34-VO -
2852 0.22-VO 0.73-VO 1.04 - VO -
2853 0.76 - VO 25-VO 3.6-VO 8.8
285 0.49-VO 1.7-VO 2.34-VO 4.5
301 0.42 - VO 1.41-VO 2-VO -
302 0.45-VO 1.52-VO | 2.16-VO -
405 2.82-VO 7.2-VO 9.3-VO 6.0
406 0.23-VO 0.79-VO 1.12-VO -
303 0.47 - VO 1.58-VO | 2.24-VO -
304 0.46 - VO 1.62-VO | 2.33-VO -
407 0.35- VO 1.2-VO 1.73- VO -
408 0.14 - VO 0.48-VO | 0.68-VO -
409 0.22 - VO 0.73-VO | 1.03-VO -
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305 0.57 - VO 191-VvO | 2.73-VO -
306 0.23-VO 0.79-vO | 1.12-VO -
2011 0.34 - VO 1.15-VO | 1.64-VO -
2912 0.71-VO 2.34-VO 3.4-VO 7.9
1291 0.64 - VO 212-VvO | 3.12-VO 7.7
1292 0.46 - VO 1.53-VO | 2.17-VO =
1293 0.52 - VO 1.76 -VvO | 2.51-VO -
401 0.13-VO 0.45-VO | 0.64-VO =
402 0.09 - VO 0.3-VO 0.43 - VO -

Note: * RM = Rational Method is higher peak value, VO = Visual OTTHYMO is higher peak value.

*The largest catchment area directed to the ditch has been adopted for this assessment, mileage is approximate.

*Some dashes “- “for the Regional peaks because the drainage areas are small.
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4.2.1 Feasibility of LID Application

The latest Ontario-specific guidance regarding the use of low impact development (LID) best management practices
(BMPs) advises that water balance (i.e. stormwater retention features) are not suitable for application in areas which
experience winter maintenance in the form of salt or sand application or areas with industrial land uses. In such
circumstances LID guidance recommends use of non-infiltrating measures such as filtration systems, which have
been included within the design in the form of both the swales and the OGS units. OGS units are an appropriate
BMP for this site because they provide pre-treatment upstream of the SWM ponds, and also function in such a way
that they help to contain oil, grease and related deleterious substances. The swales help to provide some additional
stormwater pre-treatment, while providing a more natural landscaped feature that promotes vegetation (as compared
to storm sewers).

4.2.2 Uncontrolled Flows Hydrology

As part of the proposed development, Tributary A is to be diverted from its original alignment and its flows conveyed
through single span culverts (Culverts 2A and 2B) under the yard and gate area as shown on Figure 6. Tributary A
drains an area of approximately 366.2 ha and includes external areas located west of Britannia Road, and this is
shown on Figure 6. The areas located west of Britannia Road are being developed (catchment # 2911- Sherwood
Survey Area) or proposed for development (catchment # 2912- Boyne Survey Area). The preferred stormwater and
management strategy for the Boyne Survey Area was outlined in the Functional Stormwater and Environmental
Management Strategy report (AMEC, 2015). This report recommends stormwater management criteria for quality
and quantity to mitigate the potential impacts of development proposed in this area. While developing the stormwater
management strategy for the proposed MLH, AECOM designed the proposed development using uncontrolled future
flows within the MLH property. However, the regional storm event is used for uncontrolled conditions.

The drainage infrastructure (Culvert 2A, 2B, 1 and associated channels) conveying these external flows across the
MLH were designed for uncontrolled future flows, and the design assesses the impact of upstream external
uncontrolled flows passing through the proposed MLH, along with possible mitigation measures.

A hydrologic model of the PDA was prepared using the Visual OTTHYMO (VO3) hydrologic modeling software
package to estimate peak runoff rates and volumes from the catchment areas. Detailed description of the model, input
parameters and assumptions have been provided in Section 2.1.7. For the external areas draining through the site
Tributary A, one scenario was analyzed where it was assumed that the proposed condition flows from the MLH site
will be controlled to the pre-development levels. To determine the future land use for the external areas east of
Britannia Road and assess future uncontrolled development flows, AECOM reviewed available studies and proposed
land use plans for the Sherwood and Boyne Survey Areas. The Boyne Survey Secondary Plan was prepared to house
50,000 residents when fully implemented. The Plan applies to the Milton Urban Expansion Area, which is south of the
Bristol Survey and Sherwood Survey Secondary Plan Areas. The area is around 930 hectares within:

=  Louis St. Laurent Ave. to the west
= James Snow Pky. to the north

= Britannia Rd. to the east

=  Tremaine Rd. to the south

These plans include:

= Indian Creek / Sixteen Mile Creek Sherwood Survey Subwatershed Management Study, Town of Milton,
Phillips Engineering, May 2005;

=  Functional Stormwater and Environmental Management Strategy, Boyne Survey Secondary Plan Area —
Town of Milton, AMEC, November 2015;

=  Boyne Survey Secondary Plan Master Plan, Appendix C.10.A, Town of Milton, July 2017;

= Britannia Road Transportation Corridor Improvement: Tremaine Road to Highway 407 Class EA Study,
Hydraulic Analysis of Stream Crossings and Stormwater Management Alternatives Assessment, Aquafor
Beech Limited, Revised 20 December 2013; and

= Draft subdivision plans (available on the Town of Milton website).
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Upon review of the above study reports and draft plans, it was determined that the future land use for the Tributary A
areas located west of Britannia Road includes natural heritage systems, district park areas, Institutional areas,
residential/office areas, secondary mixed-use node areas and major node areas. The proposed future land use plan
for the Boyne Survey area is included in Appendix G. Since the exact configuration and extent of the future land use
is not known at this phase, uncertainty exists in the estimation of overall imperviousness of the future land use for the
purpose of hydrologic modeling. Alternatively, the Functional Stormwater and Environmental Management Strategy
report for the Boyne Survey Secondary Plan Area (AMEC, 2015) provides an assessment of the uncontrolled peak
flow rates (without SWM facilities) for the future land use at Britannia Road. These peak flow rates (AMEC 2015 -
Table 4.2.3, included in Appendix G) were estimated using the HSP-F hydrologic model in continuous simulation
mode and were therefore considered to be appropriate for this level of study. Details pertaining to the HSP-F model
are provided in Section 3.4

The uncontrolled peak flow rates (from the HSP-F model, AMEC 2015) at Britannia Road were added as constant
flows in the AECOM hydrologic model to estimate external flows reaching the proposed MLH. Simulations were
conducted for the 25-year, 100-year and the Regional Storm event and results are summarized in Table 12. As noted
in the table, the uncontrolled peak flow rates at Britannia Road are higher than the controlled peak flow rates by 33%
and 31% during the 100-year and the Regional Storm event, respectively. Similarly, at Culvert 2A/2B, the uncontrolled
peak flow rates are higher than the controlled peak flow rates by 21% during the 100-year and the Regional Storm
event. The potential uncontrolled flows would affect Culvert 5, Culvert 2A/2B, Culvert 4 and the associated drainage
swales as shown on Figure 17. Further hydraulic analysis confirming the landuse and imperviousness have been
implemented to adjust flows.

Table 12: Comparison of Controlled and Uncontrolled External Peak Flow Rates (m?/s)

Location Drainage Hyd | HEC- Controlled Uncontrolled % Difference
Infrastructure | No. | RAS Flows Flows
XS No. | 25yr.| 100 | Reg. [25yr.| 100 | Reg. | 25yr.| 100 | Reg.
yr. yr. yr.
Tributary A - Culvert 1 9120 - 34 | 49 | 112 | 58 | 7.2 | 161 | 41 33 31
Britannia Road
Tributary A - - 4012/ 1083.5| 6.8 | 9.8 | 23.7 | 10.9 | 124 | 383 | 37 21 38
North of Tracks / 7 (13.7
2920 spill

Tributary A - | Culvert 2A/2B | 92 |1062.6 | 6.8 9.8 9.8 | 109 | 124 | 12.2 | 37 21 21
North of Tracks 1

(MLH

Boundary)

Tributary A - ChannelC8 | 135 | 338.04| 7.4 | 10.8 | 15.7 | 11.4 | 13.3 | 18.3 | 35 19 14
Pond 1 Outlet

Tributary A - Channel C8 |2930|126.57| 7.8 | 11.4 | 179 | 11.8 | 140 | 206 | 34 18 13
Agriculture

Pond

Diversion Channel C3 93 - 28 | 40 182 | 2.8 | 40 204 0 0 11
Channel - C3

Diversion Culvert 3 93 - 2.8 40 | 182 | 2.8 4.0 | 204 0 0 11
Channel -

Culvert 3

Diversion Channel C9 95 - 2.9 4.2 183 | 29 | 4.21 | 20.8 0 0 12
Channel - C9

RPT-2021-11-24-Final-Milton Hub_60579933.Docx 42



Checked: JK Approved:

Designer: IL

Project Management Initials:

5_FIG2_SWMCONCEPT_ADMINAREA.MXD

Last Plotted: Tue May 24, 2016

592000

ANSI B 279.4mm x 431.8mm

593000

’

594000

4814000

595000

4813000

596000

C1

nig

.

.eluue

Py

[}

-

“taqpy,.
Vs

Culvert 2C

Culvert 4

Gate Area

pdl eluueg

Filename: P:\60332275\900-WORK\920-929 (GIS-GRAPHICS)\MAPS\WORKiNG\SWM 2016\6033227

Last saved by: LEVESQUEI (2016-05-24)

592000

Proposed Tributary A
Re-Alignment

4812000 593000

]
'
'
»

Culvert 2A

Tremaine-Rd

oury ose@ 42M7

! Halton

 site
|4 Location

4812000

_oearlisle

s,

.,

596000

Legend

Proposed Culverts

C4 Proposed Ditches with
Channel Identification No.

Cé

——

Southern Swale with
Channel Identification No.

Q Oil-Grit Separator
+ Proposed Storm Sewer

D Proposed Ponds

Proposed Yard

Existing Culvert (#40.69)
to be maintained/extended
or equivalent provided

Culvert 7 Administration Building/
L Gate Area

,Tvib“ta"y C- = = = Proposed Tributary A Re-Alignment

Propsoed Indian Creek Re-Alignment
Water Features

Lake

Intermittent Stream

Permanent Stream

4811000

Exisiting Floodplain

Drainage Infrastructure Affected by
Uncontrolled Flows at Britannia Road

In diaﬂ'ere"/f

Re-Alignment

4811000

Proposed Indian Creek/

595000

<~ <

o

. NS %

‘ 1:12,000

NAD 1983 UTM Zone 17N

120 60 O 120 240 360
e — e e—

Metres

Basemap: Ontario Ministry of Natural Resources.
Additional Sources:

Ortho-Imagery:

This drawing has been prepared for the use of AECOM's client
and may not be used, reproduced or relied upon by third parties,
except as agreed by AECOM and its client, as required by law or
for use by governmental reviewing agencies. AECOM accepts no

594000

responsibility, and denies any liability whatsoever, to any party
that modifies this drawing without AECOM's express written

SWM CONCEPT YARD & ADMINISTRATION BUILDING AREA

MILTON LOGISTICS HUB

CN, Milton, Ontario

AZCOM

Figure

Date: June 2020

Project No.: 60332275

17



A=COM CN
FINAL STORMWATER MANAGEMENT DESIGN REPORT
Milton Logistics Hub

4.3 Lot Level Controls and Oil and Grit Separators

One of the stormwater management water balance criteria is to minimize impacts to run-off volumes where practical.
Lot-level controls refer to the practice of implementing multiple, small-scale systems of water treatment and
detention systems throughout the relevant portions of the PDA, such as through the use of soakaway pits or rain
barrels.

The stormwater management criteria require management of the site water balance to minimize adverse impacts.
Rainwater harvesting cisterns to collect water from building rooftops for irrigation of landscaped areas or for re-use in
grey water systems or for washing of equipment will contribute to minimizing impacts to the water balance.

Rainwater is a resource and will be captured and utilized rather than disposed of quickly. Harvesting and re-use of
stormwater for non-drinking purposes not only reduces the runoff and pollution in the receiving watercourses but
also reduces the water supply demand. Rainwater can be harvested between the months of April to October each
year and utilized for non-potable purposes (e.g. toilet flushing and landscape irrigation). The non-drinking uses at the
proposed site will potentially consist of:

e Irrigation of landscaped areas;

e Provision of wash down services for machinery. An estimated 570 L (150 US gal) per week per machine will
be required to clean all machinery. With 20 machines, this equates to a total volume of 11,400 L/week
(3,000 gallons/week,11.4 m*/week or 1.6 m?/day); and

e Grey water systems.

The rainwater will be directed to a cistern from the rooftops of the proposed garage and administration buildings. The
buildings have a combined roof area of 1,900 m2. Water from the rooftops of both buildings will be collected into a
storage tank and pumped through a distribution system for the above purposes.

A preliminary rainwater harvesting calculation was carried out using the rainfall/precipitation records collected at the
MECP Georgetown climate station from 1984 to 2013 (30 years), refer to Appendix H for details. The results
showed that the average rainfall during the year (April — October) is approximately 475 mm. With a cistern of 20 m?,
an average of 321 m® of water can be harvested each year.

Therefore a cistern having a volume of 20 m® and a collection system to harvest rainwater from the roof of the
administration building and a distribution system for reuse will be implemented.

In addition to the rainwater harvesting, the development area has retained portions of grassed areas and 7.4
hectares of open green space, which will maintain a large percentage of the total perviousness within the PDA in
order to ensure that rainfall and snowmelt can continue to be infiltrated, as well as grassed swales, to provide some
water quality improvement and infiltration. This has been taken into account in the water balance assessment in
Section 5. Goss traps will be placed in the catchbasins within the development area, which will capture sediment
and debris and provide further water quality benefits.

4.3.1 Oil and Grit Separators for the Yard and Parking Lot

Pre-treatment in areas of elevated pollutant loading (i.e., high density commercial and industrial developments) may
be necessary to decrease the sediment loads reaching the basin. Pre-treatment can be provided by several best
management practices (BMPs). For the PDA, flow entering the basin through a pipe should be pretreated with a
water quality inlet device such as an oil grit separator.

Oil-Grit Separators (OGS) are devices designed to separate and settle hydrocarbons and suspended solids.
Typically utilized as end-of-pipe solutions to provide treatment prior to discharge. OGS units could be utilized
upstream of each outfall in the project limits (administration and maintenance buildings, gate area and work pad
areas). This helps the capture of sediment or to provide pre-treatment prior to discharging to wet ponds. The benefits
of utilizing OGS units include minimizing the treatment footprint compared to other treatment measures as they often
occupy the same footprint of a standard maintenance hole. They do not provide any benefit for quantity control or
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water balance. Enhanced (formerly Level 1) Protection as per the MECP guidelines has been applied to areas of
increased imperviousness. 80% Total Suspended Sediments (TSS) Removal has been provided on a long-term
basis.

OGS units have been implemented downstream of heavily used paved areas (yard terminal outlets, workpads,
parking lot area, and administration building) to pre-treat runoff prior to discharging to the SWM pond. The
integration of the oil grit separator into the treatment system allows for additional removal of contaminated coarse
sediment and capture of floatable hydrocarbons prior to discharge to the pond. Some benefits of including oil grit
separators as pretreatment devices include:

= Extension of the operational life of stormwater management facilities;
=  Extension of maintenance intervals; and
= Prevention of oil sheen within the pond.

OGS separators will be installed for the administration and maintenance buildings, gate area and work pad areas to
capture sediment, oil and grease before discharge to the SWM ponds in accordance with Condition 5.2.2 of the Final
Conditions (IAAC, 2021). The units will be installed for the Gate area and Terminal outlets 1 to 9, as shown on
Figure 4. The OGS units provide water quality control by trapping and collecting sediment, debris, and oil from the
influent flows and discharging the cleaned water. A schematic of an OGS unit that will be installed is provided in
Figure 18.

Figure 18: OGS Unit

OGS units for the administration and maintenance buildings, workpads and gate areas were sized using the
PCSWMM software for Stormceptor. The size of the OGS unit is based on the catchment area, percent
imperviousness, total suspended solids (TSS) removal targets, historical rainfall data and particle size distribution of
the particles to be removed. The OGS unit is sized to capture fine particles and oil and grease as no additional
quality pre-treatment upstream of the SWM pond is provided. The resultant sizes of the required Stormceptor are
summarized in

Table 13 below, and a detailed sizing report is provided in Appendix E.

Table 13: Oil Grit Separators Sizing Summary

Location Drainage | Imperviousness TSS OGS Unit | 25-yr Peak | No. of OGS
Area (%) Removal Size or Flow (m?3/s) Units
(ha) Target Equivalent
(%0)
Gate Area 1 3.7 100 80 Fine Particles| STC 14000 1
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Gate Area 2 3.3 100 80 Fine Particles | STC 14000 1
+Administration & (excluding
maintenance roof area)
Buildings

AECOM consulted Echelon Environmental in order to specify appropriate OGS units for the yard outlet locations.
Echelon obtained the preliminary site plans and design parameters that AECOM provided for the yard drainage and
used this information to design a suitable OGS unit for outlets 1 through to 9. Table 14 below summarizes the key
sizing information required for the OGS units based on the Terminal layout design. Sample drawings for the 9 OGS
units are provided in Appendix E.

Table 14. CN Milton Yard — OGS Design Summary

Area i) Impreviousness Inlet Pipe Mo H:Iudt::g of *
Location (ha) deSisl\Edebl ) PSD o Qutlet Treatment Level OGS Unit Size Volume Capacity | Capacity Price™ Comments
100yr (m'/s) (feet) L ({8} L) OGS ONLY
Outlet 1 1.84 L0l 90% FINE 1050 to swale/dich Level 1 "Enhanced” (80%) TSS removal | PMSU 3025 [ 4,916 2,402 795| $ 34,500 Infine
Outlet 2 365 L72 90% FINE 1200 to swale/dich Level 1 "Enhanced” (80%) TSS removal | PMSU 4030 k] 9,425 4,270 1612 § 58,000 Offline
Outlet 3 315 1.67 0% FINE 1050 to swalc/dich Level 1 "Enhanced" (80%) TSS removal | PMSU 3035 & 5718 2,402 94| 5 48,000 Offline
Outlet 4 258 1.25 90% FINE 1050 to swale/dich Level 1 "Enhanced” (80%) TSS removal | PMSU 3030 5 5,284 2,402 835| 5 33,000 Offline
Outlet 5 408 242 0% FINE 1350 to swale/dich Level 1 "Enhanced” (80%) T55 removal PMSU 4040 a8 10,915 4,270 1.970| § 70,000 Offline
Outlet & 263 1.35 0% FINE 1050 to swale/dich Level 1 "Enhanced” (20%) TSS removal | PMSU 2030 [ 5,284 2,802 895 | § 39,000 Offline
Outlet 7 2.57 1.28 90% FINE 1050 to swale/dich Level 1 "Enhanced” (80%) TSS removal | PMSU 3030 [ 5,284 2,802 895 | § 39,000 Offline
Outlet 8 299 1.49 90%, FINE 1050 to s h Level 1 "Enhanced” (80%) TS5 removal | PMSU 3035 [ 5,718 2,802 931 | 5 48,000 Offline
Outlet 9 561 236 0% FINE 1300 to swalc/dich Level 1 "Enhanced” (80%) TSS removal | PMSU 4045 8 11,508 4,270 2.143| § 78,000 Dffline
Subtotal |5 453300
Notes / Assumptions
+* The prices noted are only for the OGS units only, for an assumed depth of 2m from T/G to invert elevations. The diversion structure costs are not included.
1) All manholes are based on the assumption of straight through pipes. In other cases the size of the manhole may need to be increased.

Details of the parking lots’ OGS units are included in Appendix .

4.4 Conveyance System

4.4.1 Proposed Storm Sewer Networks

Storm sewer sizing has been completed based on the following criteria:

e Yard Area — Sized to convey the 5-year return period without surcharging. Additionally, the storm sewers in
this area were sized in order to maintain a maximum ponding depth of 100 mm during the 100-year storm
event to prevent flooding of the tracks;

e Administration Building Area — Sized to convey the 5-year return period event with a major flow route to the
adjacent swale; and

e Gate Area — Sized to convey the 5-year return period event with major flow route to the adjacent swale.
e Inlet Entry Time — 10 minutes

There are fivelocations for which storm sewer infrastructure is to be included which were assessed by AECOM and
Crozier & Associates (parking lot area). Spreadsheet calculations showing their storm sewer network are included in
Appendix |. The first location is the Lower Baseline Road storm sewer network, located just under the Lower
Baseline Road bridge within the proposed grade separation location. Table 15 summarizes the details of the storm
sewer network at the Lower Baseline Grade Separation. The storm sewers are designed to convey the 100-year
event. A summary of the storm sewer hydraulic calculations and a map of the plan layout is included in Appendix A
and Appendix D, respectively.

The second location is the Milton CN Intermodal Terminal storm sewer network, which has a total of 235 pipe
segments and 226 catch-basin manholes and 452 inlet catch-basins. Refer to Appendix D for details related to the
proposed storm sewer network for the Milton CN Intermodal Terminal. The storm sewers are designed to convey the
100-year event. Depth of ponding at the top of inlets should not exceed 100 mm to prevent flooding of the tracks. A
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summary of the storm sewer hydraulic calculation is included in Appendix D. Detailed drainage maps and network
connections are shown in, Figure 19, Figure 20, Figure 21 and Figure 22. Typical cross sections of the proposed
storm sewer network for the yard are shown in Appendix J (Typical Section A — Sheet 01-C-1059).

The third location is the storm sewer network proposed to serve the area between Britannia Road and Louis Saint
Laurent Ave. There is an access road for maintenance vehicles to enter the rail corridor for service in this location.
Catchbasin (CB) 29 to CB 39 outlet to a ditch. Water from both the paved access road surface as well as the
subdrains located beneath the sub-ballast material discharge to the proposed storm sewer network. The proposed
sewer network between Britannia Road and Louis Saint Laurent Ave has a total 11 pipe segments, 10 catch-basin
manholes and 10 inlet catch-basins. Table 16 summarizes the details of the storm sewer network between Britannia
Road and Louis Saint Laurent Ave rail line. The storm sewers are designed to convey the 100-year event. A
summary of the storm sewer hydraulic calculations and a map detailing the plan layout for this area is included in
Appendix A and Appendix D. A typical cross section of the proposed storm sewer network for Britannia Road and
Louis Saint Laurent Ave rail line is shown in Appendix J (Typical Section BC — Sheet 01-R-3501).

The fourth location for a proposed storm sewer network inclusion is located between Lower Baseline and Britannia
Road, North of the yard pavement between stations 62+720 to 64+900. CBs 4 through 27, which collect water from
ditches and subdrains with no proposed impervious area within the catchment, are proposed for this section. The
water is collected and discharged to the storm sewer network at the Milton CN Intermodal Yard then discharged to
an OGS unit. The OGS unit discharges water to grassed swales for further water quality treatment. The sewer
network between Lower Baseline and Britannia Road North has a total of 16 pipe segments, 15 catch-basin
manholes and 15 inlet catch-basins. Table 17 summarizes the details of the storm sewer network between Lower
Baseline and the Britannia Road North rail line. The storm sewers are designed to convey the 100-year event. A
summary of the storm sewer hydraulic calculations and a map of plan layout is included In Appendix A and
Appendix D. Typical cross sections of the proposed storm sewer network for Lower Baseline and Britannia Road
North rail line are shown in Appendix J (Typical Section BR — Sheet 01-R-3508). all proposed storm sewer pipes
have sufficient capacity to convey to 100-year event.

Crozier & Associates designed the details of the parking lot and administration building drainage system. Details of
storm sewer layout and design sheet calculations are included in Appendix I. The fifth location serves the parking
lot and administration building that consists of 22 pipe segments and 10 inlets catch basins. The storm sewers are
designed to convey the 100-year event. The water is collected and discharged to the storm sewer network at
administration building and parking lot are then discharged to an OGS unit. The OGS unit discharges water to
interceptor ditch carrying water from terminal for further water quality treatment and then to pond 1.

Table 15. Storm Sewer Network for Lower Baseline Grade Separation.

From CB |to CB | USInvert |DS Invert|Length | Slope |Inlet Rim Diameter | Depth MH

Elevation |Elevation| (m) (%) | CB |Elevation (mm) of invert
(m) (m) ID (m) Cover |Elevation
(m) (m)

6 outlet 172.74 172.70 22 0.2 6 173.85 450 0.66 172.44
3 6 172.77 172.74 135 0.2 3 173.85 45 0.63 172.47
2 3 172.85 172.77 37.4 0.2 2 174.04 375 0.82 -
1 2 172.93 172.85 40 0.2 1 174.47 375 1.17 -
5 6 172.82 172.74 37.4 0.2 5 174.04 375 0.85 -
4 5 172.90 172.82 40 0.2 4 174.47 375 1.20 -

Table 16. Storm Sewer Network for rail corridor between Britannia Road and Louis Saint Laurent Ave

Station Extent Drainage | From | To CB |Invert U/S| Invert | Longitudinal Pipe |Pipe Length

ID CB D/S Slope (%) |Diameter (m)
(mm)
61+300 to 61+400 |9001-1 29 30 188.09 187.56 0.53 300 100

61+400 to 61+500 |9002-1 30 31 187.56 187.02 0.54 300 100
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61+500 to 61+600 |9003-1 31 32 187.02 186.48 0.54 300 100
61+600 to 61+700 |9004-1 32 33 186.48 185.94 0.54 375 100
61+700 to 61+800 |9005-1 88 34 185.94 185.40 0.54 375 100
61+800 to 61+900 |9006-1 34 35 185.40 184.86 0.54 375 100
61+900 to 62+000 (9007-1 85 36 184.86 184.32 0.54 450 100
62+000 to 62+100 |9008-1 36 37 184.32 183.78 0.54 450 100
62+100 to 62+200 |9009-1 37 38 183.78 183.24 0.54 450 100
62+200 to 62+300 |9010-1 38 39 183.24 182.70 0.54 450 100
62+300 to 62+372 |9011-1 39 outlet 182.70 182.23 0.54 450 87.2

Table 17. Storm Sewer Network for rail corridor between Lower Baseline and Britannia Road North

Station Extent Drainage | From | To | Invert Invert | Longitudinal Pipe Pipe Length
ID CB |CB u/s D/S Slope (%) | Diameter (m)
(mm)

62+724 to 62+824 9012 4 5 181.16 180.88 0.30 300 92.1
62+824 to 62+915 9013 5 6| 180.56 180.30 0.30 375 88.7
62+915 to 62+995 9014 7 8/ 180.81 180.58 0.30 300 75.7
62+995 to 63+100 9015 8 9| 180.52 180.21 0.30 375 103.6
63+100 to 63+195 9016 9/ 10/ 180.15 179.87 0.30 375 93.7
63+325 to 63+435 9018 11| 12| 180.01 179.68 0.30 375 108.9
63+533 to 63+634 9020 13| 14, 179.98 179.68 0.30 375 100.0
63+634 to 63+731 9021 15| 16, 179.93 179.65 0.30 300 92.8
63+731 to 63+832 9022 16/ 17, 179.55 179.25 0.30 375 100.0
63+965 to 64+072 9024 18| 19, 179.37 179.04 0.30 375 108.5
64+300 to 64+393 9027 21 22 178.92 178.65 0.30 375 92.3
64+515 to 64+393 9028 23| 22| 179.01 178.66 0.29 375 118.5
64+725 to 64+635 9030 25 24, 178.77 178.55 0.25 400 88.2
64+825 to 64+725 9031 26| 25| 179.05 178.76 0.30 375 98.8
64+906 to 64+825 9032 27 26, 179.29 179.09 0.25 375 79.9
64+975 to 64+906 9033 28| 27| 179.55 179.38 0.25 250 67.6
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4.4.2 Subdrains

In locations where there is insufficient area within the Right of Way (ROW) for a ditch, subdrains will convey flow. A
map showing the proposed layout is provided in Appendix A. A detailed assessment of the proposed subdrain
system is provided in Appendix D. The subdrains have been sized in order to convey the 100-year flow while
providing the minimum 0.6 m of clearance to the rail, as required by the AREMA standards.

Construction of this project will occur in multiple phases. The completion ofPhase 2 works represents the final
drainage conditions within the track area. Subdrains for the Phase 1 development will discharge to CN's private
storm sewer pipes then to ditches, similar to the existing conditions for the area located between Britannia Road and
Louis Saint Laurent Ave, as well as the areas between Lower Baseline and Britannia Road. Subdrains for Phase 2
will discharge to storm pipes between Britannia Road and Louis Saint Laurent Ave as well as North of the paved
yard between Lower Baseline and Britannia Road. Detailed hydraulic calculations are included in Appendix D which
demonstrate that all subdrains have sufficient conveyance capacity.

Conditions peak flow rates from the subdrains have been designed for the 100-year event. To provide a free draining
sub-ballast condition for the proposed tracks, as required by AREMA criteria, a subdrain has been specified in order
to capture ballast infiltration. According to the US Army Core of Engineers (U.S. Army, 1979) standard, the base and
subbase courses should be able to attain a 50% degree of drainage in not more than 10 days. Since the time
required to drain horizontal layers is a function of the square of the length of the flow path, the flow paths should be
as short as possible. The American Association of State Highway and Transportation Officials (AASHTO, 1986a)
have a criterion for rating pavement drainability based on the time for 50% drainage of the free water. AASHTO's
rating system is shown in Figure 23, below.

Table3. AASHTO quality of drain-
agecriteria(after AASHTO 1986b).

Quality Water
of removed
drainage within
Excellent 2 hours
Good 1 day
Fair 1 week
Poor 1 month
Very poor (water will not drain)

Figure 23. AASHTO Quality of drainage criteria

150 mm to 250 mm subdrains were designed to capture the excess flow that drains within 2 hours. A T of 2 hours
was then used in the subdrain sizing calculations. Detailed calculations for sub-surface drainage of the ballast and
sub-ballast material are provided in Appendix D. The calculations confirm that the 2-hour drainage time is
reasonable. The time of concentration in the ballast material is calculated to be 11 minutes and sub-ballast material
is calculated to be 19 hours. Therefore, the 2-hour drainage time assigned within the calculations is considered to be
somewhat conservative for subdrain sizing.

4.5 End of Pipe Controls

The SWM ponds are intended to provide water quality control, water quantity control, and thermal mitigation. The
SWM ponds have been designed in such a way to meet conditions as specified in the Final Decision Statement,
specifically conditions 5.2.3, and 5.2.4. In addition, the SWM ponds have been designed to provide the required
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detention storage volumes and to satisfy depth criteria for various components of each pond. Outlet structures are
designed to control pond outflows and to provide required erosion and flood control storage volumes.

A sediment forebay is provided at the inlet of each pond to capture the majority of the sediment load before it enters
into the main cell of the pond. The sediment forebay was designed according to the guidance and criteria provided in
the Stormwater Management Planning Design Manual (MECP, 2003) guidelines. According to the MECP guidelines,
the forebay length should be greater than or equal to the larger of the settling and dispersion lengths. The required
forebay dimensions for Pond 1 are: 50 m long, 25 m wide, and 1.5 m deep. The required forebay dimensions for
Pond 2 are: 48 m long, 24 m wide, and 1.5 m deep.

The outlet structures are designed in such a way that the erosion control volumes are completely detained in the
extended detention storage and released through the low flow orifice. Similarly, the required flood control volumes
are detained and released through the weir and overflow spillway in a controlled manner. The outlet of the system is
located above and outside of the floodline and therefore the water levels within the receiving water body will not
have an impact on the conveyance of flows from the SWM pond. Flows from the pond to the receiver are always
positive and receiver water levels will never exceed pond levels, therefore no backwater condition will be created.

The storage volume required for enhanced level of treatment (80% TSS removal on long-term basis) is based on the
Stormwater Management Planning Design Manual (MECP, 2003) criteria for quality control as tabulated above in
Section 3.3 and described below for each individual pond.

As part of the long-term operations, periodic maintenance of the ponds is required to maintain proper functionality.
The stormwater facility will accumulate sediments and related pollutants over time which may in turn decrease its

volume of storage and ability to improve water quality. This report also addresses the operation and maintenance

requirements for the installed oil grit separators and stormwater water management ponds.

45.1 Pond 1

The required quality storage volumes have been provided in the permanent pool and active storage of the wet
ponds. The required volumes for the ponds are summarized in Table 7 in Section 3.4.

For Pond 1, a 200 mm orifice was selected as the low flow outlet to control the pond outflow during the 25 mm
guality storm and to provide a suitable erosion control volume to provide a 2-day drawdown time. Falling head
calculations were carried out to estimate the draining time of extended detention volumes through the bottom draw
200 mm orifice. The analysis showed that approximately 1.2 days (32 hours) will be required to release the required
detention control volume from Pond 1. The MECP guidelines recommend a 24-hour drainage time for the quality
storm. This high erosion control volume requirement necessitated further analysis and the design of additional
storage for flood control. The extended detention volume provided within Pool 1 is 12,081 m3.

A 600 mm diameter high flow outlet is designed to convey larger flows from the pond once the water reaches a
depth of 1 m above the height of the permanent pool volume. A 600 mm high flow outlet is proposed to convey flows
when the water reaches a depth of 1.7 m above the permanent pool volume. Finally, a 14 m wide spillway conveys
flows to the watercourse if the 100-year flow volume is exceeded, at a depth of 2.0 m above the permanent pool
elevation (28,997 m® storage volume). The portion of the total Regional Flood control volume (35,667 m®) which
exceeds the volume provided by the pond is conveyed by this spillway. The depth within the pond reaches 2.4 m
above the permanent pool elevation during the Regional Flood, providing 0.30 m of freeboard to the top of the
embankment.

A summary of the design elements is provided in Table 18.
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Table 18: Pond 1 Design Elements Summary

Return Storm Target Actual Required Provided Elevation
Outflow (m?3/s) Outflow Storage Storage (m)
(m¥s) (m°) (m®)

Normal Water Level N/A N/A N/A 7,530 176.85
Extended Det. 0.02 0.01 9,900 12,081 177.85
25 Year 0.53 0.52 15,840 23,354 178.55
100 Year 1.21 1.05 22,440 28,997 178.90
Regional N/A 6.98 35,667 35,667 179.25

An Excel spreadsheet was used to model the flows for the catchment areas of both pond systems under existing and
proposed conditions, and a stage-storage discharge curve was developed and modelled in Visual Otthymo. A
summary of the peak flow rates within the watercourse determined at nodes downstream of the proposed facilities is
provided in Table 19, indicating that the proposed SWM design provides peak flow control sufficient to reduce flows
to levels lower than the existing flows for all events. The Regional Flood is attenuated even though a portion exits via
the spillway, as a significant portion of the total flow is captured within the pond.

Table 19: Overall Comparison of Peak Flow Rates Within the Watercourse Downstream of the Catchment
Area under Existing and Proposed Conditions*

Storm event | Existing Proposed Difference

25 mm 1.97 1.81 -0.16
2-year 5.09 4.69 -0.40
5-year 9.63 9.06 -0.57
10-year 13.01 12.31 -0.70
25-year 17.82 16.99 -0.83
50-year 21.70 21.02 -0.68
100-year 25.60 25.02 -0.58
Regional 72.61 70.35 -2.26

* Peak Flow rates (m3/s) are for Hyd. No. 70 i.e. total areas located northeast of Tremaine Road

45.1.1 Pond 1 Components

The key components of Pond 1 are provided in Appendix I, Figure 90% SWM-201A by Crozier & Associates. Pond
drawings and components are described in Table 20. The SWM concept for Pond 1 is shown in Figure 24 which
was used in the detailed design. A 600 mm thick clay liner has been included at the base of the permanent pool in
order to mitigate seepage of surface water from the SWMF to the groundwater table. The clay liner is capped with an
80 mm thick layer of turf stone placed on 200mm compacted granular ‘A’ on geotextile. This protects the clay liner
and facilitates proper maintenance by preventing over-excavation.

A 5:1 (horizontal to vertical) shelf is provided within the design to provide a level grade for when maintenance
personnel are working along the water’s edge. There is a 4.0 m wide gravel maintenance access road near the
perimeter of the pond. The 5:1 shelf is to be fully vegetated and the permanent pool elevation is 177.2 m. The
remainder of the pond to the track elevation is to be built on a 2:1 side slope and be fully vegetated. The sediment
forebay top of berm elevation is 180.3 m and bottom of forebay elevation is 175.8 m.
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Table 20: Stormwater Management Facility Components, Description and Purpose for Pond 1

Component

Oil Grit Separator

2550 mm Inlet Storm Sewer Pipe

Pond 1

Pond Liner

Sediment Forebay

Berm

Permanent Pool

600 mm Outlet Pipe

Outlet Headwall Control Structure

Pond Maintenance Structure

Emergency Spillway

Pond Safety Stations (2)

Pond Signage —

RPT-2021-11-24-Final-Milton Hub_60579933.Docx

Description

An oil grit separator has been implemented just
downstream of heavily used paved areas, as a
part of the storm sewers installed to collect
flows.

2550 mm Concrete Pipe and Headwall

Pond is located at Mile 36.86 to 41.26

600 mm clay liner, protected with 200 mm
compacted granular ‘A’ material and 80 mm of
turf stone over a geotextile.

Section of the pond that is west of the pond.

1.1 m high berm (submerged)

2 permanent pool cells

600 mm concrete headwall as per OPSD
804.03 obvert elevation is at the permanent
pool elevation

1200 mm x 1200 mm MH with 200mm circular
orifice knockout in metal plate bolted to catch
basin wall over 600mm pipe outlet. The 200 mm
orifice inlet is submerged and the outlet gate valve

1200 mm x 1200 mm MH pre-punched manhole
riser c/w ladder at grate elevation 180.0 m

Interlocking turfstone overflow weir along the
south middle of the pond with 900 mm
thickness rip rap (Dso = 300 mm).

Recommended to be installed

Recommended to be installed

Purpose
The integration of the oil grit separator into
the treatment system allows for additional
removal of contaminated coarse sediment
and capture of floatable hydrocarbons prior to
discharge to the pond.

Pipe conveys runoff to the pond from the
access road and yard.

designed to provide stormwater quality,
erosion, and quantity control)

Mitigate seepage from the pond and protect
the liner from excavation equipment.

Traps large sediment particles.

Designed to separate the sediment forebay

from the remainder of the pond.

The permanent pool is a single larger
combined detention area for large events.

Principal pipe that conveys runoff out of the
wet pond to the Outlet Control Structure.

Controls the discharge of stormwater during a
rainfall event.

Includes a knife gate valve that allows the pond
to be drained of water in order to remove
sediment.

In the event that the pond overflows, excess
water will be discharged from this point and
spill into Indian Creek.

Provides emergency rescue items

Provides warning of high-water levels and
restricting of activities
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Component

Description

Purpose

Access Road Structure

4.0 m wide access road structure. Road layer
details consists of 100 mm (20 mm dia) of
crusher run limestone, 300 mm (50 mm dia) of
crusher run limestone and bottom compacted
subbase.

4.0 m wide access road structure around the
pond for easy access.

Precast Concrete Utility Chamber Structure

1800 mm x 2400 mm Precast Concrete Utility
Chamber Structure to be cut out by contractor
in MH and install proposed grate. The grate
size is 600 mm x 1000 mm box opening. 13

Used for easy maintenance access.

Reversed Slope Pipe

A 26.5 m — 200 mm dia PVC pipe reverse slope
@ -2.6 %. The reversed slope pipe should drain
to an outlet chamber located in the
embankment.

The reverse pipe is used for extended
detention.

Gate Valve

A 200 mm gate valve and box are installed at
the inlet and outlet end in the chamber.

A gate value is used to contain potential spills
within the pond.

Sediment drying area

A designated drying area adjacent to the
access road.

Used to spread the wet sediment out and allow
it to dry and freeze. The drying/freezing took
place over the span of 4-5 days. The frozen

*Safety fencing is not required to the pond due to CN private property and won't be accessed by the public.
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45.2 Pond 2

The required quality storage volumes have been provided in the permanent pool and active storage volumes of the
wet ponds. The required volumes for the ponds are summarized in Table 7 in Section 3.4

For Pond 2, a 200 mm orifice was selected as the bottom draw low flow outlet to control the pond outflow during the
25 mm quality storm, and to provide the necessary erosion control volume to provide a 2-day drawdown time. Falling
head calculations were carried out to estimate the drainage time of extended detention volumes through the 200 mm
orifice. The analysis showed that approximately 1.2 days (32 hours) required to release the required detention
control volume from pond 2. The MECP guideline suggests a 24-hour drainage time for the quality storm. The high
erosion control requirement necessitated further analysis and additional storage requirements for the provision of
adequate flood control. The extended detention volume provided within Pond 2 is 12,095 m®.

A 360 mm diameter high flow outlet is designed to convey larger flows from the pond once the water reaches a
depth of 1 m above the height of the permanent pool elevation. A larger 1,058 mm high flow outlet is proposed to
convey flows when the water reaches a depth of 1.7 m above the permanent pool elevation. Finally, a 14 m width
spillway conveys flows to Indian Creek if the 100-year flow volume is exceeded, at a depth of 2.1 m above the
permanent pool elevation (28,828 m?® storage volume). The portion of the total Regional Flood control volume
(37,525 m®) which exceeds the volume provided in the pond is conveyed by this spillway. The depth within the pond
reaches 2.5 m above the permanent pool elevation during the Regional Flow, providing 0.30 m of freeboard to the
top of the embankment. A summary of the design elements is provided in Table 21.

Table 21: Pond 2 Design Elements Summary

Return Storm Target Actual Required Provided Elevation
Outflow (m?3/s) Outflow Storage Storage (m)
(m¥s) (m?) (m?)

Normal Water Level N/A N/A N/A 6933 175.50
Extended Det. 0.02 0.01 9338 12095 176.50
25 Year 0.50 0.41 14940 24508 177.20
100 Year 1.15 0.84 21165 29828 177.60
Regional N/A 7.90 37525 37525 178.00

Excel calculations were used to model the flows for the catchment areas of both pond systems under existing and
proposed conditions. A summary of the peak flow rates determined at nodes downstream of the proposed facilities
are provided in Table 19 and wet pond calculations are provided in Appendix I, indicating that the proposed SWM
design provides peak flow control sufficient to reduce flows to levels lower than the existing flows for all events. The
Regional Flood is attenuated even though a portion exits via the spillway, as a significant portion of the total flow is
captured within the pond.

45.2.1 Pond 2 Components

The key components of the Pond 2 wet pond are provided in Appendix |, Figure 90% SWM-202A by Crozier &
Associates. Pond drawing components are described in Table 22. The Pond 2 SWM Concept is shown in Figure 25
which was used for the detailed design. A 600 mm thick clay liner has been included at the base of the permanent
pool in order to mitigate seepage of surface water from the SWMF to the groundwater table. The clay liner is capped
with an 80 mm thick layer of turf stone placed on 200mm compacted granular ‘A’ on geotextile. This protects the clay
liner and facilitates proper maintenance by preventing over-excavation.

A 5:1 (horizontal to vertical) shelf is provided around the banks of Pond 2 and serves as a level safety grade when
maintenance personnel are working along the water’s edge. There is a 4.0 m wide gravel maintenance access road
near the perimeter of the pond. The 5:1 shelf is to be fully vegetated. The pond embankment slopes up toward the
adjacent track on a 2:1 side slope and is to be fully vegetated. The sediment forebay top of berm elevation is 178.3
m and bottom of forebay elevation is 174.0 m. The permanent pool elevation is 175.5 m.
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Table 22: Stormwater Management Facility Components, Description and Purpose for Pond 2

Component

Oil Grit Separator

2400 mm Inlet Storm Sewer Pipe

Pond 2

Pond Liner

Sediment Forebay

Berm

Permanent Pool

600 mm Outlet Pipe

Outlet Headwall Control Structure

Pond Maintenance Structure

Emergency Spillway

Pond Safety Stations (2)

Pond Signage —

RPT-2021-11-24-Final-Milton Hub_60579933.Docx

Description

An oil grit separator has been be implemented
just downstream of heavily used paved areas

2400 mm Concrete Pipe and Headwall

Pond is located at Mile 36.86 to 41.26

600 mm clay liner, protected with 200 mm
compacted granular ‘A’ material and 80 mm of
turf stone over a geotextile.

Section of the pond that is west of the pond.

0.7 m high berm

2 permanent pool cells

600 mm concrete headwall as per OPSD
804.03 obvert elevation is at the permanent
pool elevation

1200 mm x 1200 mm MH with 200mm circular
orifice knockout in metal plate bolted to catch
basin wall over 600mm pipe outlet. The 200 mm
orifice inlet is submerged and the outlet gate valve

1200 mm x 1200 mm MH pre-punched manhole
riser c/w ladder at grate elevation 178.4 m

Interlocking turfstone overflow weir along the
south middle of the pond with 900 mm
thickness rip rap (Dso = 300 mm).

Recommended to be installed

Recommended to be installed

Purpose
The integration of the oil grit separator into
the treatment system allows for additional
removal of contaminated coarse sediment
and capture of floatable hydrocarbons prior to
discharge to the pond.

Pipe conveys runoff to the pond from the
access road and yard.

designed to provide stormwater quality,
erosion, and quantity control)

Mitigate seepage from the pond and protect
the liner from excavation equipment.

Traps large sediment particles.

Designed to separate the sediment forebay

from the remainder of the pond.

The permanent pool is a single larger
combined detention area for large events.

Principal pipe that conveys runoff out of the
wet pond to the Outlet Control Structure.

Controls the discharge of stormwater during a
rainfall event.

Includes a knife gate valve that allows the pond
to be drained of water in order to remove
sediment.

In the event that the pond overflows, excess
water will be discharged from this point and
spill into Indian Creek.

Provides emergency rescue items

Provides warning of high-water levels and
restricting of activities

60



A=COM

CN

FINAL STORMWATER MANAGEMENT DESIGN REPORT

Milton Logistics Hub

Component

Description

Purpose

Access Road Structure

4.0 m wide access road structure. Road layer
details consists of 100 mm (20 mm dia) of
crusher run limestone, 300 mm (50 mm dia) of
crusher run limestone and bottom compacted
subbase.

4.0 m wide access road structure around the
pond for easy access.

Precast Concrete Utility Chamber Structure

1800 mm x 2400 mm Precast Concrete Utility
Chamber Structure to be cut out by contractor
in MH and install proposed grate. The grate
size is 600 mm x 1000 mm box opening. 13
mm dia horizontal round bars at 150 mm
spacing. 13 mm dia vertical round bars at 100
mm spacing. 50 mm x 50 mm x 6 mm angel
frame to be bolted to ditch inlet with galvanized
100 x 13 mm dia anchor at time of installation.

Used for easy maintenance access.

Reversed Slope Pipe

A 26.5 m — 200 mm dia PVC pipe reverse slope
@ -3.0 %. The reversed slope pipe should drain
to an outlet chamber located in the
embankment.

The reverse pipe is used for extended
detention.

Gate Valve

A 200 mm gate valve and box are installed at
the inlet and outlet end in the chamber.

A gate value is used to allow the drawdown
time to be modified for future operating
conditions and for spill control.

Sediment drying area

A designated drying area adjacent to the
access road east of the pond.

Used to spread the wet sediment out and allow
it to dry and freeze. The drying/freezing took
place over the span of 4-5 days. The frozen
sediment passed the slump test, allowing it to
be hauled to an off-site landfill.

*Safety fencing is not required to the pond due to CN private property and won't be accessed by the public.

RPT-2021-11-24-Final-Milton Hub_60579933.Docx
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5. Water Balance

A water balance is used to assess the flow of water into and out of a system. Following the method developed by
Thornthwaite and Mather (1957) the water balance can be expressed in terms of inputs (precipitation (P)) and
outputs (evapotranspiration (ET), runoff (R), and infiltration (1)). Expressed algebraically, the water balance appears
as follows:

P=ET+R+I

To form a water balance for the site, the general hydrologic cycle component values provided in the Stormwater
Management Planning and Design Manual (MECP, 2003), Table 3.1 were used. Geologic data from the area
discussed in Section 2.1.4 indicate that the soils of the site are primarily clay loam, and the existing land use is
primarily rural cropland.

The total existing drainage area of all sub-catchments is 931.3 ha, of which 51.3 ha are proposed to be developed
into impervious land uses. The remainder of the sub-catchments that overlap with the PDA were assumed to retain
existing water balance properties. There are no proposed infiltration measures in place to provide enhanced
infiltration of runoff or water balance mitigation, and runoff from the impervious area is directed through storm sewers
and grassed swales into the proposed SWM Facilities. Due to the slope of the grassed swales, infiltration within the
swales was not considered significant; therefore, it was assumed that all rainfall on the impervious areas is
discharged via runoff or evaporation. MECP Table 3.1 does not provide a value for evaporation from impervious
areas. The evaporation values for clay loam and urban lawn land, which are the least pervious materials available in
the design manual, were assumed for the impervious area, with the remainder of the precipitation discharged as
runoff.

Table 23 provides a summary of the water balance results determined using the methodology described in this
section.

Table 23: Annual Water Balance Summary

- Area Chang_e n Precipitation Evapotrans- Runoff Infiltration
Conditions Impervious- piration
(ha) ness (%) (mm) (mm) (mm) (mm)
e 931.3 . 940 531 245 164
ggon%?tsigﬂ 931.3 - 940 525 254 155
% Change 0% +5.5% 0% -1% +2% -5%

Pond 1 is expected to discharge an additional 103,335 m?® of runoff annually, and Pond 2 is expected to discharge an
additional 109,560 m® of runoff annually.

There are limited wetlands located within the PDA. No Provincially Significant Wetlands (PSWs) are located within
the PDA.

There is a low-lying area south of the development area and Pond 1 where water ponds after rainfall events,
however, this is due to poor drainage from the area and does not reflect an upwelling of groundwater. Therefore,
changes to the infiltration within the PDA will not impact this location. The 5% reduction in infiltration from the PDA is
considered unlikely to negatively impact any wetland features within the area, as there are no significant features
within 1 km of the PDA.
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6. Hydraulic Modelling

6.1 Existing Conditions Hydraulics

AECOM completed a desktop review in order to identify existing and final catchment conditions. The PDA is drained
by five intermittent tributaries, four of which are potentially impacted by the development and have been assessed.
Based on the available topography and existing stream network the PDA was divided into various subcatchments as
shown on Figure 2 and Figure 3. The subcatchment boundaries are similar to the previous study (Phillips, 2004 and
AMEC, 2015) which facilitates comparison and achievement of the required targets through the proposed
stormwater management plan. It is noted that some of the subcatchments are already developed or proceeding
through varying phases of development, however, they were modeled as rural catchments, assuming that quantity
controls have already been provided or will be provided within these catchments and the resultants outflows will be
similar to the pre-development conditions (i.e., rural). Section 6.2.3 provides the results of the developed,
uncontrolled flow assessment calculations.

AECOM reviewed the existing hydraulic model of Indian Creek and the existing flood extents are shown on Figure 9.

Water surface profiles (near the proposed development) for the 2-year through 100-year and Regional storm events
are shown on Figure 26 and tabulated in Table 24.

A retaining wall is proposed along the Indian Creek (Figure 4)..However, the retaining wall is located outside of the
floodplain limits with the exception of a small portion which is not anticipated to affect the floodplain, and this is
shown on Figure 26, Figure 27, Figure 28, Figure 29 and Figure 30. Detailed modeling files are included in
Appendix A.

Table 24. Water Surface Profiles

River Station | Drainage | Flow Rate | Minimum Channel | Water Surface Channel Channel
Channel (m3/s) Elevation Elevation Velocity | Top Width
(m) (m) (m/s) (m)

5647.025 Existing 209.51 171.42 174.59 2.19 141.16
Regional

5647.025 Future 222.34 171.42 174.66 2.21 143.64
Regional

5647.025 100-year 62.9 171.42 173.41 1.67 84.81

5647.025 50-year 54.7 171.42 173.31 1.63 83.85

5647.025 20-year 44 171.42 173.19 1.52 82.72

5647.025 10-year 36.1 171.42 173.09 141 81.81

5647.025 5-year 28.1 171.42 172.97 1.29 80.72

5647.025 2-year 16.9 171.42 172.75 1.03 33.47

5477.549 Existing 209.51 171.28 174.55 1.52 192.55
Regional

5477.549 Future 222.34 171.28 174.62 1.55 197.52
Regional

5477.549 100-year 62.9 171.28 173.33 1.16 135.93

5477.549 50-year 54.7 171.28 173.22 1.14 129.47

5477.549 20-year 44 171.28 173.09 1.07 123.12
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5477.549 10-year 36.1 171.28 172.99 1 117.91
5477.549 5-year 28.1 171.28 172.87 0.93 110.72
5477.549 2-year 16.9 171.28 172.63 0.84 87.03
5400 Existing 209.51 171.25 174.46 211 169.1
Regional
5400 Future 222.34 171.25 174.55 2.1 169.22
Regional
5400 100-year 62.9 171.25 173.18 1.92 98.05
5400 50-year 54.7 171.25 173.03 2.04 89.4
5400 20-year 44 171.25 172.87 2.06 80.51
5400 10-year 36.1 171.25 172.76 1.99 73.13
5400 5-year 28.1 171.25 172.65 1.86 61.78
5400 2-year 16.9 171.25 172.41 1.62 23.28
5300 Existing 209.51 170.86 174.36 1.94 131.73
Regional
5300 Future 222.34 170.86 174.44 1.97 134.64
Regional
5300 100-year 62.9 170.86 173.07 1.45 84.26
5300 50-year 54.7 170.86 172.88 1.53 76.6
5300 20-year 44 170.86 172.68 1.55 69.07
5300 10-year 36.1 170.86 172.55 1.52 63.73
5300 5-year 28.1 170.86 172.42 1.43 58.53
5300 2-year 16.9 170.86 172.16 1.26 19.31

RPT-2021-11-24-Final-Milton Hub_60579933.Docx
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Figure 26: Water Surface Profiles (Existing Conditions)
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Figure 27: Regional Water Surface Profiles (Existing and Proposed Retaining Wall Conditions)
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Figure 28: Regional Water Surface Elevations (Xs # 5477.548) — Existing & Proposed Retaining Wall Conditions
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Figure 29: Regional Water Surface Elevations (Xs # 5400) - Existing & Proposed Retaining Wall Conditions
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6.2 Final MHL Hydraulics

The SWM features control runoff from the site such that there is no increase in peak flows under final conditions;
therefore, the model outputs assessed in Section 6.1are expected to remain unchanged. The realignment of
Tributary A and Indian Creek will not alter the hydrology of the catchment area and therefore the flows will be
unchanged. The final conditions requirements which discuss additional mitigation measures to provide sufficient
capacity to adequately manage the range of climate conditions, is addressed in this section and in Appendix K. The
Crossing Report (AECOM 2020) demonstrates that the PDA has sufficient capacity to safely accommodate and
convey the Regional Storm into the foreseeable future in a manner that ensures no upstream or downstream effects
on neighbouring properties, fish habitat, or wetlands. The crossing report will require a cross check and to be
updated once Phase 2 is completed.

Changes to the internal hydraulics of the PDA are managed with storm sewers, culverts, and grassed swales, and
channel realignments and the flow patterns are shown on Figure 17. Design of the storm sewers and swales is
discussed in Section 6.3. Sizing of the proposed and existing culverts within the PDA is discussed within this
section.

6.2.1 Logistics Hub Culverts

The following culverts will be placed as part of the SWM Facilities; refer to Figure 4 and Figure 5 for locations:

Culvert 1 — To convey flow across the railway tracks near Britannia Road. The culvert has been designed to convey
all storm events up to and including the Regional Storm event from subcatchment # 401 as shown on Figure 6.

Culvert 2A/2B —To convey the 100-year storm event in Tributary A and the excess flows during the Regional Storm
event are to be diverted westward through a diversion channel and discharged through Culvert 3 and into Indian
Creek as shown on Figure 6.

Culvert 3 — To convey flow across the railway tracks from subcatchment 301, 303 and balance flows from Tributary
A during the Regional Storm event. The culvert has been designed to convey all storm events up to and including
the Regional Storm event as shown on Figure 6.

Culvert 4 — To convey flow across the Gate Area from subcatchment 403. The culvert has been designed to convey
all storm events up to and including the Regional Storm event as shown on Figure 6.

Culvert 5 —To convey Tributary A flow across access road for the Gate Area. The culvert has been designed to
convey all storm events up to and including the Regional Storm event from catchments located west of Britannia
Road as shown on Figure 6.

Flow Diversion Channel — A flow diversion channel has been designed along the northeast side of the railway
tracks to capture and convey storm flows from Tributary A (greater than the 100-year storm event) and captured
drainage from subcatchment 301 and 303. The diversion channel originates at proposed Culvert 2 (with a high point
approximately at the junction of subcatchment 301 and 1292) and has been designed to convey flows to Culvert 3
and ultimately into Indian Creek. This channel minimizes the dimensions of Culvert 2 and replaces the existing
culverts along its way (#39.99, 40.15, 40.33 and 40.67) with Culvert 3, to be located near Lower Baseline (Figure 6).

Details regarding the external drainage and culvert crossings are provided in the Indian Creek Tributary A and C
Crossing Report (AECOM, 2020). The crossing report will require a cross check and to be updated once Phase 2 is
completed.

Minor Flow
To keep the railway yard, internal roads and parking lots free of nuisance ponding during frequent storm events (up
to the 5-year storm event); a network of storm sewers has been designed for under the yard, roads and parking lots.

Effective collection and conveyance of minor flows minimizes interruptions to operations, reduce maintenance
requirements, and increases pavement life span.

RPT-2021-11-24-Final-Milton Hub_60579933.Docx 7 1
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For the administration building and gate areas, the storm sewers have been designed to convey all flows from the 5-
year return period event.

Major Flows

For larger storm events (i.e., greater than 5-year storm), when the minor system is flowing full, the remaining runoff
from the yard area ponds on the yard surface and gradually discharges into the storm sewers with a maximum
ponding depth of 100 mm. The storm sewers outlet into the adjacent swales and ultimately into the detention ponds.
The swales have been designed to convey stormwater runoff up to and including the 100-year and Regional storm
events. A cross slope which drains towards the swale is provided to drain the yard during a major storm event or in
the case that the storm sewers fail for any reason.

For the administration and maintenance buildings area, the storm sewers have been designed for a 5-year return
period event, and a major flow route is provided which conveys storm runoff from larger (i.e.. >5-year return period
storm) into the adjacent swale which outlets into Pond 2 and, eventually, Indian Creek.

Similarly, for the Gate area, the storm sewers have been designed for a 5-year return period event and a major flow
route is provided to convey storm runoff (in excess of the 5-year return period event) into the adjacent swale which
discharges into the wet pond and ultimately into Indian Creek (Figure 4).

There are eight culverts in the hub area under the existing track between Britannia Road and Tremaine Road which
convey water to the north side of the tracks, as shown in Figure 6 and summarized in Table 25.

Table 25. Existing Culverts in Yard and Gate Areas

Culvert ID | Shape | Length | Width | Height | U/S Invert | D/S Invert Maximum Maximum

(Figure 2) (m) (m) (m) Elevation | Elevation | Allowable HW Flow
(m) (m) Elevation Capacity*

(m) (m¥s)
39.23 Box 4.9 1.83 1.83 180.43 180.62 183.09 9.2
39.75-1 CSP | 21.83 15 178.24 177.89 181.60 6.8
39.75 -2 CSP | 20.72 15 178.31 177.88 181.60 6.8
39.99* CSP | 14.33 0.6 NOT shown on recent survey drawing, 1.0

capacity is estimated

40.15 Box 19.2 2.13 2.44 180.36 177.33 180.3 14.0
40.33 CSP | 1555 | 0.75 178.06 178.04 179.58 1.0
40.67 CSP | 23.85 0.6 174.48 174.29 178.30 11
40.69** CSP | 2225 2.1 175.4 175.07 178.29 10.9

*Estimated using Culvert Master with existing survey information and maximum allowable head as top of the railway track ballast
** The survey drawing shows 2.0x1.0 m Size, however, a conservative approach is adopted, and flow capacity was estimated using the size
provided in CN culvert data sheets

The seven existing culverts between Britannia Road and Lower Baseline have been replaced with three culverts:
Culvert 1, Culvert 2A and Culvert 3, as shown on Figure 6. Culvert 1 is designed to convey flows during the
Regional Storm event from catchment # 401. Culvert 2 A is designed to convey flows up to and including the 100-
year storm event in Tributary A while the excess flow during the Regional Storm event spill over to the diversion
swale and are to be conveyed across the tracks through Culvert 3. This culvert is designed to convey the excess
flows from Culvert 2 A as well as and catchments # 301 and # 302 during the Regional storm event. Screens at the
inlet of minor drainage culverts (except culvert 10, 1, 2A/2B, 3 and 7) will trap trash, debris and prevent unauthorized
entry for safety and security purposes. Regular maintenance of these culverts mitigates rises in local water levels
and will ensure there is no upstream flooding. Further details regarding Culverts 10, 1, 2A/2B, 3, and 7) are provided
in the Indian Creek Tributary A and C Crossing Report (AECOM, 2020). The crossing report will require a cross
check and to be updated once Phase 2 is completed.

In addition to the above three main culverts, Culvert 1 is to convey Tributary A flows under the Gate Area access
road and internal yard culverts (2B & 3) are required for proper conveyance of stormwater runoff.

RPT-2021-11-24-Final-Milton Hub_60579933.Docx 7 2
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The AREMA Manual for Railway Engineering (2000), Chapter 1, Section 4.8.2 provides the following design criteria
applicable to culverts:

= Pass the 25-year flood without static head at entrance (maximum headwater/depth (HW/D) ratio of 1.0).

= Pass the 100-year flood with a minimum freeboard of 2 feet (0.61 m) to the base of the rail, and with a
maximum HW/D ratio of 1.5.

= Further to the AREMA design requirements, evaluation of the 2-year storm event has been included for
future environmental impact consideration should it be required.

The dimensions of the culverts and design analysis are summarized in Table 26 below, and detailed calculations are
provided in Appendix D. The culverts fulfill the AREMA design criteria with respect to HW/D ratio and free board
during the specified storms, and this is summarized in Table 26.

Culvert # 40.69, located east of Lower Baseline Road, may require replacement. This along with other culverts
located along the tracks other than the yard area may be replaced with existing equivalent sizes to avoid any
upstream and downstream flooding issues.

6.2.2 Rail Culverts

Headwater elevations upstream of the culverts were calculated for both the Phase 1 and 2 proposed conditions for
each of the following:

e the design storm event defined as the 25-year event, and
e the major storm event defined as the 100-year event.

Outlet control calculations were based on critical depth to calculate tailwater for each culvert. Culvert inverts and
tailwater invert along with discharge information were then used in Culvert Master software to calculate the inlet
control. Outlet control calculation spreadsheets and culvert master model output results are provided in Appendix C.

Culvert Capacity - Inlet Control

In order for a culvert to meet the current AREMA design standards the headwater to diameter ratio (HW/D) must be
less than 1.0 for the design storm flow (25-year). A HW/D value of 1.0 indicates that the water level at the inlet of the
culvert is equal to the culvert obvert and therefore there is no static head present. Furthermore, the HW/D during the
100-year design storm must be equal to or less than 1.5.

Inlet and outlet control analyses were performed using Culvert Master software. The software can effectively analyze
culverts from simple barrel crossings to complex embankment cross-drain systems, with different shapes and sizes,
special tailwater considerations, and roadway overtopping considering watershed data, culvert characteristics, and
even weir geometry. Headwater is calculated using both inlet and outlet control options. The controlling headwater
depth is given as the higher of inlet control or outlet control headwater. Inlet control headwater is determined using
the equations set forth in Hydraulic Design Series No. 5, Hydraulic Design of Highway Culverts (1985), prepared for
the U.S. Federal Highway Administration. Outlet control headwater is determined using the direct step or standard
step method to solve the energy equation. The overtopping flow rate is calculated using the general broad crested
weir equation assuming the discharge coefficient is a function of submergence. Culvert Master software is an
accepted drainage management practice design software provided by the MTO Drainage Management Manual
(1997).

Culvert Capacity — Outlet Control

Outlet control calculations were performed for Phase 1 and 2 culverts. Outlet control calculations incorporate head
losses within the culvert as well as the downstream water elevation. The effective tailwater elevation was determined
from critical depth calculations. For free outlet conditions, if the critical depth is greater than % of the culvert
diameter, the effective tailwater depth was based on the relationship Tw = (dc+D)/2, where dc is the critical depth
and D is the diameter of the culvert. If the critical depth is less than % of the culvert diameter the tailwater depth is
taken to be the critical depth.
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Furthermore, culverts 2A (ID 4012 63+958) and 2B Station (ID 4012 63+958) are situated within the Regulatory
floodplain of Indian Creek. Floodplain impacts will result in a backwater effect at the culverts and may cause higher
tailwater depths. Culvert 2A is designed to convey flows up to and including the 100-year storm event in Tributary A
while the excess flows during the Regional Storm event will spill over to the diversion swale and are conveyed
across the tracks through Culvert 3. This ditch is designed to convey the excess flows from Culvert 2A.

Hydraulic Assessment Results

Table 26 shows the results of the hydraulic analysis, including the extended barrel lengths where proposed. The
hydraulic adequacy of the existing culverts is based on the appropriate 25-year, 100-year, and uncontrolled
developed 100-year design storms (as per Section 2.1).

All Culverts satisfy the AREMA criteria of HW/D < 1.0 for the 25-year event and HW/D < 1.5 for the 100-year event
and provide greater than 0.6 m freeboard to the base of rail during the 100-year event. Refinement to the hydrualic
model will be made if any once phase 2 design is completed.

Table 26. phase 1 and 2 Culvert Hydraulic Model Results Compared to AREMA Standards

Culvert ID Mileage (Station) Dim- Shape |Recommen- Performance Criterion Satisfied?
ergr?]lr?]r;s dation HW |H/D<| HW |H/D<|Freeb| Over-
Depth| 1.0 |Depth| 1.5 | oard | topping
?
25- | 25- | 100- | 100- | 100- |100-Year

Year | Year | Year | Year | Year

4001 37.00 (59+544.25) 1250 CSP | Extend6.7 | 038 Y (041 Y Y No
(Culvert 13) m 0.3 0.33| 1.01

4002 37.2 (59+869.25) 800 CSP upsizeto | 059 | Y | 067 | Y Y No
(Culvert 12) 800mm 0.74 0.84| 1.24

4003 37.63 (60+567.18) 900 CSP | Extend5.2 /034 Y 037 | Y Y No
(Culvert 11) m 0.38 0.41| 0.73

4004 37.63 (60+590.81 R) 600 CSP | Keepasis|033| Y (034 | Y Y No
0.54 057] 1.1

4007 (61+425 to 61+750) 450 CSP |Newculvert| 0.29 | Y (034 | Y Y No
0.64 0.76 | 1.72

4007-1 (61+750 to 62+375) 450 CSP |Newculvert| 041 | Y |052| Y Y No
0.68 0.87| 1.59

4008 38.31 (61+756) (Culvert 900 CSP Extend 0.6 Y 068 Y Y No
9) 10.4 m 0.67 0.76 | 1.14

4009 38.52 (61+993) (Culvert 900 CSP Extend 042 | Y | 045 | Y Y No
8) 10.5m 0.47 0.5 | 1.53

4010 (62+665) 750 Circular |[New culvert| 0.35 | 'Y | 039 | Y Y No
Conc 0.47 0.52| 1.11

4011 (63.550 to 63+948.6) 1350 Circular [New culvert| 090 | Y |[1.09| Y Y No
(Culvert 2C) Conc 0.67 0.81| 0.8

4012 (2A) |39.67 (63+958) (Culvert| 3400 x Conc |Newculvert| 1.09 | Y | 124 | Y Y No
(HEC-RAS) 2A) 1400 Box 0.78 0.89| 2.23

4012 (2B) |39.67 (63+958) (Culvert| 3400 x Conc |Newculvert| 1.04 | Y |1.20| Y Y No
(HEC-RAS) 2B) 1400 Box 0.74 0.86| 1.85

4013 (65+328) 900 CSP |Newculvert| 045 Y | 053 | Y Y No
0.5 0.59| 3.19

4014 (C3) (65+400) (Culvert 3) 2400 CSP |Newculvert| 099 | Y |1.15| Y Y No
0.41 0.48| 2.23

4016 (C7) |40.63 (65+525) (Culvert| 2400 |Circular| upsizeto | 141 Y |168| Y Y No
(HEC-RAS) 7) Conc 2400mm 0.59 0.7 | 5.56
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Culvert ID Mileage (Station) Dim- Shape |Recommen- Performance Criterion Satisfied?
er(ls]lr?]r;s dation HW |H/D<| HW |H/D<|Freeb ngr-
Depth| 1.0 |Depth| 1.5 | oard | topping
?
25- | 25- | 100- | 100- | 100- |100-Year
Year | Year | Year | Year | Year
4-1D403to | (11+950) (Culvert4)to| 2550 | Circular|New culvert| 2.08 | Y | 233 Y | Y No
pond 1 pond 1 Conc 0.82 0.91| 0.63
5-1D 410 (12+535) (Culvert 5) 1400 | Circular |[New culvert| 1.37 | Y | 160 | Y Y No
Conc 0.98 1.14| 2.07
5a - ID 405 To pond 2 2400 Circular [New culvert| 2.07 | 'Y |225| Y Y No
to pond 2 Conc 0.86 0.94| 0.92
5000 (HEC- 37.98 (61+125.5) 2x900 |Circular| Relocate 1 0.61| Y |0.75| Y Y No
RAS) (Culvert 10) Conc | same size 0.68 0.83| 0.73
4020 (10+380 under access 900 Circular |New culvert| 0.8 Y [097| Y Y No
road) Conc 0.89 1.08| 4.93
4021 (HEC- | (10+200 under access | 7620 x Arch Newculvert) 086 | Y | 095 | Y Y No
RAS) road) (Culvert 1) 1520 Conc 0.57 0.62 | 2.16

Note: * Y = meeting AREMA criterion. N = not meeting AREMA criterion

Regional Storm Channel Realignment Spill Assessment on Lower Baseline Road

Although the Regional flow is not a part of AREMA guidelines, it should be noted that the regional flow has been
assessed for Culvert 7 (ID 4016 station 65+525), and this is summarized in Table 26. Overtopping of culvert 7 is
anticipated and a detailed spill assessment has been completed to quantify the amount of water spilling to Lower
Baseline Road. AECOM performed A tributary C channel realignment for the road ditch west of Lower Baseline
Road. The upstream end of the proposed channel realignment is located approximately 20 m southwest of the
Lower Baseline Road grade separation location. Refer to tributary C channel realignment on Figure 31.

NUE e T TR S - P LA Ll

e -
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r i < —e A g0 A L e

Figure 31. Tributary C Channel Realignment

Tributary C channel realignment conveys the regional storm within the channel without spilling to either the
separated grade or adjacent properties. The drainage area to culvert 7 (ID 4016 station 65+525) is 108.8 ha, as
shown in Figure 6. Under existing conditions, the runoff is conveyed through an open channel to an existing 2,000
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mm x 1,000 mm CSP oval culvert beneath the rail embankment at Mi 40.69. This culvert discharges to the Lower
Baseline Road channel realignment which conveys flows to the Tremaine Road Culvert and, eventually, Indian
Creek. As part of the Milton Intermodal Terminal project, a grade separation at the existing railway and Lower
Baseline Road level crossing intersection will occur, with the passing beneath the rail line.

Tributary C channel realignment is placed to realign the road ditch west of Lower Baseline Road through a CN-
owned property east of Lower Baseline Road toward the existing ditch along the east side of Lower Baseline Road.
This channel will outlet directly to the ditch that runs parallel to Lower Baseline Road upstream of the nearest private

property.

A HEC-RAS model was prepared to assess the impact of flooding on Lower Baseline Road. For both the existing
and final conditions, the Regional storm would encroach the travel lanes of Lower Baseline Road due to the existing
culvert sizes under the private property access road being insufficient. Since the limit of construction ends before the
private property entrance culverts, there is no upsizing required for these culverts. Figure 32 shows the difference
between existing (top) and proposed (bottom) conditions for the two private property access culverts. It
demonstrates that the existing flood water level for the regional event is very similar to final conditions.
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The channel realignment is designed to prevent flooding in the vicinity of Lower Baseline Road. The flood levels do
not impinge on third party properties. The channel realignment satisfies the Milton Engineering and Parks Standards
(Town of Milton, 2014), which state that major overland flooding cannot exceed 150mm depth over the crown during
a 100-year event for any roadway and that flooding must remain within the designated right-of-way.

Regional Storm Spill Assessment on Lower Baseline Road at Inlet of Culvert 7 (ID 4016 station 65+525)

AECOM notes that the regional flood water level is expected to spill away from the upstream ditch of Culvert 7 on to
Lower Baseline Road. Under existing conditions, there is major flooding for the regional storm event that overtops
the CN rail tracks for Tributary C. AECOM investigated the location of the spill and notes that there is an 8 m wide
spill weir channel that the Regional storm flow is spilling into, as seen in Figure 33.
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Figure 33.  Regional Storm Spill Location on Lower Baseline Road

AECOM utilized two different methodologies to investigate whether or not the spill onto Lower Baseline Road is
acceptable. As per Milton Engineering and Parks Standards (Town of Milton, 2014), major overland flooding cannot
exceed 150mm depth over the crown during a 100-year event for any roadway and must remain within the
designated right-of-way. In addition, the product of water depth (m) at the gutter times the velocity of flow (m/s) shall
not exceed 0.65m?/s.

One method utilized to assess the acceptability of the spill employs a hydraulic rating curve for culvert 7 and weir
spill rating curve to calculate the amount of discharge that spills to Lower Baseline Road. Rating curves are graphs
showing the relationship between flow rate and a given inlet head. From Figure 34, the resultant spill discharge rate
is found to be 1.7 m¥s at the anticipated overflow elevation.

The second method entailed the use of HEC-RAS modelling to simulate lateral flows. In HEC-RAS, lateral structures
are used to model flows being transferred between a creek and adjacent elements, in this case Lower Baseline
Road. The lateral structure acts as an internal boundary element between the above model elements, and can
represent a levee or flood wall, a flow diversion structure, or the natural terrain. An 8m long levee wall was inserted
into the model and the resultant spill discharge was found to be 1.7 m%/s. Calculations are provided in Appendix D.

A flow of 1.7 m%/s was then used to assess the depth of spill on Lower Baseline Road. Due to the complexity of the
cross section, a HEC-RAS model was used to assess the spill over Lower Baseline Road using the flattest slope
(worst case assumption). The resultant depth of flooding was determined to be 0.05m, which is less than the
acceptable depth of 0.15m noted in the Milton Engineering and Parks Standards (Town of Milton, 2014). This is
depicted in Figure 35. Under these conditions, flood flow velocity has been calculated to be 1.08 m/s. The product of
depth of water times the velocity of flow is 0.05m?/s, which is less than the acceptable limit. Therefore, the regional
spill on Lower Baseline Road is acceptable.
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Upstream Surface Water Effects

Any alterations to the existing culverts or the drainage hydraulic characteristics by the construction of the MLH
should not increase flooding upstream if impacting any structures or private property.

For the culverts which have a HW/D greater than 1.0 during the 25-year event, this indicates that flow exceeds
culvert capacity, and it is therefore recommended that the culvert be upsized, or a relief culvert be installed in order
to mitigate any potential impacts to upstream properties.

The regional flow must be considered when taking upstream water surface effects into account. The headwater
depth during the regional flow was determined for each culvert at their existing length and for culverts proposed to
be lengthened. Both the existing and the uncontrolled developed Regional flows were considered. The comparison
of the headwater depth for culverts proposed to be lengthened is provided in Table 27.

Table 27. Regional Flow Depth

Crossing Mileage Existing Proposed Existing Regional Proposed Regional
Number Length (m) Length (m) HW* (m) HW* (m)
4012 (2A) | 39.67 (63+958) 24.3 201 181.39 180.24
4012 (2B) | 39.67 (63+958) - 92.3 - 178.75
4016 (C7) |40.70 (65+525) 21.1 78 181.4 176.9
5000 (C10) 37.98 13 26.2 190.0 189.9
(61+125.5)

*The HW is calculated assuming that flow is constrained within and above the culvert dimensions; overtopping of the rail is not considered. As
such the calculated depths do not necessarily represent the actual depth of flow. Existing HEC-RAS modeling provided by CH does not consider
the Regional spill, which gives a higher head water than anticipated.

The culverts at 4012 (2A/2B, 4016 (7) and 5000 (C10) all operate under inlet control conditions during the Regional
flow and lengthening the culverts does not impact the upstream flood elevation. More details are provided in a
separate report entitled Indian Creek Tributary A and C Crossing Report (AECOM, 2020), which show floodline
maps for both existing and proposed conditions. The crossing report will require a cross check and to be updated
once phase 2 is completed.

Fish Passage

Culverts 4012 (2A/2B) and 4016 (Culvert 7) within the work area convey watercourses which may provide fish
habitat. An additional change that could occur as a result of the development relates to a change in flow through
culverts, where the dimensions of the culverts are modified. If the culverts are made smaller or narrower, an
increase in velocity may occur, and this has the potential to affect fish passage.

An assessment of the expected flow velocities through the culverts are provided in Table 28. Detailed information is
provided in the Culvert Master and HEC-RAS model outputs in Appendix C. Lengthening the culverts does not
significantly change the velocities through the culverts. No lining of the culverts is recommended, and the
implementation of recommended culvert upsizing reduces velocities at the crossings and improves fish passage. No
negative impacts to fish passage are anticipated as a result of the works.

Table 28. 2-year Flow Fish Passage Analysis

Structure Existing Proposed Structure Existing 3Q10 Flow Proposed 3Q10 Flow (m/s)
Structure (m/s)
Culvert | Twin 1200 mm |Precast Closed Box Culvert | 2.4 m/s (discharge= = 0.7 m/s (discharge = 0.4 m3/s) (4
2A CSP; 4000mm x 2300 mm 192.1 0.4 m3/s) (high m wide box at 0.4% slope, with low
21.8 mlong m long; anchor rock every velocity 5% slope | flow channel approx. 1.5 m bottom
10m with maximum culvert) width, 0.4 m deep and having 3:1
distance of 42.5m of slopes)

between resting pools
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Culvert | There was no Precast Closed Box Culvert No existing crossing | 0.7 m/s (discharge = 0.4 m3/s) (4

2B existing Culvert [4000mm x 2300mm 92.3 m here, just existing | m wide box at 0.4% slope, with low
2B at that long; Anchor rock every channel - 0.6 m/s | flow channel approx. 1.5 m bottom
location. 10m with maximum (discharge = 0.4 m3/s) | width, 0.4 m deep and having 3:1
distance of 49.23 m between slopes)
resting pools.
Culvert 3 | Not Available Not Available No existing crossing No low flow coming here only
here. No channel regional flow spilling from 2A in a
under existing ditch.
conditions.
Culvert7 |2000mm x 2400 mm diameter CSP; 78 | 1.2 m/s (discharge = | 0.8 m/s (discharge = 0.12 m3/s) (V
1000m m long with concrete baffles 0.12 m3/s) channel at 1.0% slope, with low
21.2 mlong every15m flow channel approx. 0
Elliptical CSP m bottom width, 0.5 m deep and

having 2:1 slopes)

6.2.3 Uncontrolled Flows Hydraulics

To determine the potential impacts of uncontrolled flows at Britannia Road from upstream development, a hydraulic
analysis was conducted for the proposed realignment of Tributary A, diversion channels and associated culverts as
described below.

Culverts:

Culvert 2A/2B: Tributary A is to be realigned and upstream flows conveyed through a box culvert (Culverts 2A and
2B) under the yard and gate area as shown on Figure 6. It is noted that the proposed culverts were designed and
sized to convey existing condition flows up to and including the 100-year storm event, while the excess flows during
the Regional Storm event spills over to the diversion swale and are conveyed across the tracks through Culvert 3.

To determine potential increases in flooding upstream of the proposed MLH and to assess hydraulic impacts along
the proposed Tributary realignment, the uncontrolled peak flow data summarized in Table 12 was applied to the
proposed conditions HEC-RAS model. The proposed conditions HEC-RAS hydraulic model for Tributary A (AECOM
2020) consists of a single 3,400 mm by 1,400 mm barrel box culvert which passes under the facility (Culvert 2A/2B),
as shown on Figure 6, and a realigned channel, described in Stantec’s Channel Realignment TDR (Addendum 1-
Milton Logistics Hub — Technical Data Report — Channel Realignment (Appendix E.2) May 2020). A comparison of
the water surface elevations for the proposed controlled and uncontrolled peak flow rates are summarized in Table
29.

Table 29: Comparison of Controlled and Uncontrolled Tributary A Water Surface Elevations

Location River Water Surface Elevations (m)
Sta. 100 yr. Regional
Controlled|Uncontrolled | Difference!|Controlled |Uncontrolled | Difference!
1083.57 | 180.24 181.13 0.89 180.24 181.14 0.90
1062.61| 180.21 180.12 -0.09 180.22 181.12 0.90
Culvert 2A 957.65
852.47 178.80 179.07 0.27 178.81 179.08 0.27
694.49 178.74 179.03 0.29 178.75 179.03 0.28
Culvert 2B 661.19
624.61 177.77 177.87 0.10 178.13 178.11 -0.02
428.93 177.24 177.32 0.08 178.18 178.19 0.01
381.31 177.22 177.29 0.07 178.18 178.18 0
Pond 1 Outlet 338.04 177.19 177.26 0.07 178.17 178.18 0.01

Orifice Elev. :176.85m
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Weir Elev. 1 177.85m
Spillway Elev. : 178.90m
Emb Top Elev. : 179.50m

304.73 | 177.18 177.24 0.06 178.17 178.18 0.01
97.83 177.05 177.07 0.02 178.14 178.13 -0.01
70.5 177.09 177.13 0.04 178.15 178.15 0
36.84 177.09 177.12 0.03 178.15 178.15 0
Tremaine Rd Culvert 14.34
4.84* 176.82 176.82 0.00 178.15 178.15 0
Indian Creek? 0 176.82 176.82 0.00 178.15 178.15 0

1. Difference in water surface elevation (m), Uncontrolled — Controlled
2. Water surface elevations at this Station are taken from Indian Creek HEC-RAS Model Output at Cross Section No. 7630.803

Potential uncontrolled flows from the development areas north of Britannia Road could increase the water surface
evaluation upstream of the proposed MLH by 0.89 m and 0.90 m (from controlled conditions) for the 100-year and
the Regional Storm event, respectively. Minimal changes in the water surface elevations are expected along the
realigned channel, downstream of Culvert 2B. Although that increase will not result in overtopping of the tracks.
Culverts 2A and 2B meet the required AREMA hydraulic criteria and will not cause any increase in flood elevations
upstream of the CN tracks.

Culvert 1 is located under the proposed MLH access road immediately downstream of the Tributary crossing culvert
at Britannia Road. The Region of Halton recently conducted a Class EA study for the widening and improvements of
Britannia Road (Aquafor Beech, 2013) which also includes grade separation works at the intersection of the CN
tracks and Britannia Road. The study recommends the replacement of the existing Tributary A CSP Pipe Arch
culvert (1500 mm x 850 mm) with an open footing 7400 mm x 1400 mm concrete box culvert. The proposed culvert
will not be overtopped during the Regional Storm event. Since culvert 1 under the access road is located
immediately downstream of the Britannia Road culvert and therefore the same size will be installed (i.e. open footing
7400 mm x 1400 mm) to avoid any contractions in channel width. AECOM has assessed the culvert 1 opening and
the results of the hydraulic assessment are provided in Table 26.

The external areas located west of Britannia Road are proposed for various residential developments under the
Sherwood and Boyne Survey areas. These areas are drained through Tributary A, which passes through the
proposed CN Milton Logistic Hub and ultimately discharges into Indian Creek. While framing the SWM Strategy
(AECOM, 2015) for the Project, it was assumed that flows from external areas draining into Tributary A will be
controlled to the pre-development levels. However, concerns with this assumption were raised and further analysis
was conducted assuming that flows from external areas will not be controlled to the pre-development levels and
uncontrolled flows will cross Britannia Road and pass the Project. The analysis indicates that uncontrolled flows for
Culverts 2A and 2B passed AREMA’s guidelines.

6.3 Drainage Swales

The potential uncontrolled external flows in Tributary A affect the realigned Tributary A Channel C8 and diversion
channels C3 and C9 as shown in Figure 17. Hydraulic analysis was completed for the channels affected by the
uncontrolled flows, the results of which are summarized in Table 30. The results indicate that the increase in flow
depths and channel widths are not significant and uncontrolled flows can be accommodated within the freeboard and
therefore do not require any further modifications.

Table 30: Drainage Swale Dimensions - Controlled and Uncontrolled Flows

Channel Catchment Area ID Controlled Flows Uncontrolled Flows
ID Peak | Channel  Top Peak | Channel Top
Flow Depth* | Width** Flow Depth* | Width**
(Reg. or (Reg. or
100 100

year) year)
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c3
c8
C9

#301, 303+ Balance flow
from Tributary A
Culvert 2+ Pond 1+C7

Culvert 3+408

*Channel depth with 0.3 m freeboard;
** Top width with 0.3 m buffer on each side

(m3/s)
9.34

16.09
22.14

(m)
2.15

2.10
2.40

6.3.1 Ditches and Grassed Swales

The final conditions recommends that CN implement a combination of various measures during the detailed design
phase including but not limited to grassed swales.
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(m)
11.20

12.00
13.20

(m3/s)
12.41

18.70
23.27

(m)
2.17

2.24
2.45

(m)
11.28

12.56
13.40

The location of the proposed grassed drainage swales is shown on Figure 17. Swale geometry has been designed
using Manning’s equation in conjunction with the peak flow rates derived from the hydrologic modeling. The design
parameters and resultant swale dimensions are shown in Table 31 below. Detailed calculations are provided in

Appendix C.

Table 31: Drainage Swale Dimensions

Location | Channel | Catchment Area ID

Design Flow | Bed Bed Side
(Regional or | Slope | Width | Slope
100 year) (%) (m) (H:V)
(m3/s)
0.64 0.50 1.00 2
5.88 0.50 1.00 2
9.34 0.26 | 3.00
9.88 0.15 | 2.00 2
3.18 0.15 | 2.00 2
3.18 0.15 | 2.00 2
2.20 0.15 | 2.00 2
16.09 0.15 | 3.00 2
22.14 0.15 | 3.00 2

ID
(Figure
17)
Yard C1 #401
Area c2 #1292
C3 #301, 303+ Balance
flow from Tributary A
C4 #403
C5 #405 (50%)
c6 #405 (50%)
C7 #401, #402
Cs8 Culvert 2,+Pond 1+C7
C9 C3+408

Conveyance Ditches

Channel
Depth with
0.3 m Free

Board

(m)
0.86

1.40
2.15

2.20
1.55
1.55
0.96
2.10
2.40

Top Width
with 0.3 m
buffer on
each side

(m)
5.04

7.20
11.20

11.40
8.80
8.80
6.44

12.00

13.20

Ditch dimensions have been assessed in the event that the works encroach on the existing ditch or a new ditch is
required. Utilizing Manning’s equation for open channel flow with the peak flow rates calculated in Section 6.1 Table
10, the resultant flow depth has been estimated for the rail corridor ditching. Typical ditch cross-sections were
obtained from phase 1 and 2 designs. Ditch sizing and locations for phase 1 and 2 are presented in Table 32. The
computed depth for each location in phase 1 and 2 is presented in Table 33. Detailed phase 1 and 2 ditch
catchment delineations are presented in the AutoCAD sheets in Appendix A. The analysis indicates that all typical
sections convey the 100-year design flow. More detailed calculations are provided in Appendix D.

Table 32. Drainage Ditch Dimension and Location

Ditch | From To Area (ha)
ID Station | Station

4001 | 59+505 | 59+556 1.7

4002 | 59+660 | 60+147 3.1
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itudinal

Slope
0.3
0.2

(%)

Shape

Trapezoidal
Trapezoidal

Side

Bed

Manning

Stope | Width |Roughness

2:1
2:1

3
1

0.03
0.03

Design Flow
(Regional or
100-yr)
0.19
0.45
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4003 | 60+168 | 60+725 0.8 0.28 Trapezoidal | 2:1 1 0.03 0.08
4005 | 60+780 | 61+315 0.4 0.3 Trapezoidal | 2:1 1 0.03 0.04
4006 | 61+315 | 61+425 0.4 0.7 Trapezoidal | 2:1 1 0.03 0.04
4010 | 62+373 | 62+650 25 0.19 Trapezoidal | 2:1 5 0.03 0.12
4011 | 62+650 | 63+550 54.6 0.22 Trapezoidal | 2:1 5 0.03 2
4012 | 63+960 | 64+560 Only 0.26 Trapezoidal | 2:1 3 0.03 9.34

regional

(366.8)
4013 | 64+560 | 65+320 3.3 0.26 Trapezoidal | 2:1 3 0.03 0.13
4014 | 64+900 | 64+424 63.1 + 0.5 Trapezoidal | 2:1 3 0.03 12.17

regional

from 4012

4015 | 65+150 | 64+424 2.1 0.55 Trapezoidal | 2:1 2 0.03 0.19
4017 | 65+550 | 66+077 7.6 0.76 Trapezoidal | 2:1 2 0.03 0.51
4018 | 65+550 | 66+200 1.8 0.36 Trapezoidal | 2:1 2 0.03 0.12
4019 | 66+200 | 66+322 2.4 0.58 Trapezoidal | 2:1 2 0.03 0.29
6002 | 62+375 | 62+675 5.5 0.3 Trapezoidal | 2:1 1 0.03 0.27
6003 | 62+760 | 63+025 0.7 0.28 Trapezoidal | 2:1 1 0.03 0.09
6004 | 63+025 | 63+430 1 0.25 Trapezoidal | 2:1 1 0.03 0.08
6005 | 63+430 | 63+975 14 0.26 Trapezoidal | 2:1 1 0.03 0.13
6006 | 63+975 | 64+230 0.5 0.23 Trapezoidal | 2:1 1 0.03 0.06
6007 | 64+230 | 64+625 0.5 0.29 Trapezoidal | 2:1 1 0.03 0.05

Ditch 4012 and 4014 collect the Regional flow that is expected to spill from Culvert 2A. Typical cross are shown

Appendix J
Table 33. Drainage Ditch Capacity Results
Ditch | Computed | Channel Wetted Hydraulic | Channel | Velocity | Channel Top Width
ID Discharge | Area (m2) | Perimeter P | Radius Slope (m/s) | Depth with | with 0.3 m
(m3/s) (m) (m) (m/m) 0.3m buffer on
Freeboard | each side
(m)
4001 0.19 0.43 3.59 0.12 0.003 0.44 0.4 5.3
4002 0.45 0.74 2.82 0.26 0.002 0.61 0.7 4.4
4003 0.08 0.19 1.66 0.12 0.003 0.42 0.4 3.4
4005 0.04 0.12 1.44 0.08 0.003 0.34 0.4 3.2
4006 0.04 0.09 1.34 0.07 0.007 0.45 0.4 3.1
4010 0.12 0.44 5.38 0.08 0.002 0.27 0.4 7.1
4011 2.00 251 6.92 0.36 0.002 0.80 0.7 8.5
4012 9.34 6.51 8.38 0.78 0.003 1.44 15 9.6
4013 0.13 0.35 3.49 0.10 0.003 0.37 0.4 5.2
4014 12.17 6.22 8.21 0.76 0.005 1.96 15 9.5
4015 0.19 0.32 2.62 0.12 0.006 0.60 0.4 4.4
4017 0.51 0.55 3.00 0.18 0.008 0.93 0.5 4.7
4018 0.12 0.27 2.54 0.11 0.004 0.45 0.4 4.3
4019 0.29 0.41 2.78 0.15 0.006 0.71 0.5 4.5
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6002 0.27 0.44 2.26 0.19 0.003 0.61 0.6 3.9
6003 0.09 0.21 1.71 0.12 0.003 0.43 0.5 3.4
6004 0.08 0.20 1.68 0.12 0.003 0.40 0.5 3.4
6005 0.13 0.28 1.88 0.15 0.003 0.47 0.5 3.6
6006 0.06 0.17 1.60 0.11 0.002 0.36 0.4 3.3
6007 0.05 0.14 1.50 0.09 0.003 0.37 0.4 3.3

RPT-2021-11-24-Final-Milton Hub_60579933.Docx

85



A=COM CN
FINAL STORMWATER MANAGEMENT DESIGN REPORT
Milton Logistics Hub

7. Pond and Channel Vegetation Plan

The planting plan has been developed to mitigate erosion and provide thermal mitigation benefits for the drainage
water collected, attenuated, treated and discharged by the SWM ponds. Native plants will be used wherever
possible in order to emulate existing conditions, support native species (e.g. birds and pollinating insects) and to
minimize long-term maintenance requirements. A planting plan for the two SWMFs, included in Appendix I.

The Town requires street tree planting along public right-of-ways for all development and redevelopment, including
but not limited to subdivisions, consents and site plans. With respect to site plans, the requirement for street tree
planting will apply to development and redevelopment subject to Site Plan control in the Town of Milton. The final
planting location is to be staked on site for approval in the field by the Town in conjunction with the Owner’s
Landscape Architect prior to installation. It is the Owner’s responsibility to obtain utility locates prior to staking final
planting locations.

Vegetation will provide thermal mitigation and cooling benefits via plantation along the wet ponds and outlet channel,
which will provide dense shading, in addition to further plantings and shading in the form of vegetated berms. The
planting plan was developed according to the final condition, Stormwater Management Planning and Design Manual
(MECP, 2003), and the Conservation Halton Landscaping and Tree Preservation Guidelines (2010).

Larger trees (3 m in height or greater) should be used to shade permanent pools of streams and SWM ponds.
Plantings should be placed immediately adjacent to pools to maximize the immediate shading and stabilizing
benefits. Smaller species can be interspersed in these areas to allow for gradual growth and stabilization.

Tree planting stock should include a variety of sizes and successional species to accelerate establishment of a
natural vegetation structure. It is recommended that the following percentages be used to determine the amount of
each size to plant:

= 10% caliper, balled and burlap and/or wire basket material.
= 50% whip and/or saplings.
= 40% seedling and/or plugs.

To reduce thermal enrichment, shading of the southern exposure of the pond, inflow and outflow channels has been
included within the design whenever possible. Consideration has been given to planting a portion of the required
caliper species on the south side of the pond. A minimum of four aquatic plant species is to be included. Aquatic
species include at least one species of submergent or floating-leaved plant, and at least one species of robust,
broadleaved or narrow-leaved emergent.

Ground cover also includes no-maintenance, non-invasive species with locally native herbaceous species and
grasses.

Aquatic plants should be planted in groupings and spaced 0.5 m to 1 m apart and cover 40% (at full growth) of the
area defined by the normal water level up to 0.75 m deep. Cattails (Typha latifolia) are provided as interim
vegetation in the sediment forebay to aid in sediment trapping (NOTE: it is recognized that this material will be
removed during sediment dredging operations). Plantings of cattails should be limited to areas away from
maintenance access areas. Other aquatic species are not to be planted in the sediment forebay as they may be less
likely to re-colonize following dredging. Typha latifolia is to be used instead of T. angustifolia or T. x glauca which are
invasive and non-native. The latter produces large quantities of seed and can spread even from temporary detention
areas to adjacent natural areas. Typha latifolia seeds germinate and grow extremely rapidly and can be directly
sown onto sites.

Protection from waterfowl may be required. Dense shrubby vegetation placed close to the permanent waterline will
help to discourage loafing and nesting geese, however, protection of planting nodes may also be required.
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The recommended plant species are provided in Table 34, proposed pond detailed planting list is in Table 35 and
proposed pond seeding mix is in Table 36 by Crozier & Associates. Proposed Tributary A detailed planting list is in
Table 37 and proposed seeding mix is in Table 38 by Stantec.

Table 34. Recommended Pond Planting List

Upland Floodline Fringe Shoreline Deep Water
Betula papyrifera* | Acer saccharinum* Typha Latifolia Ceratophyllum
demersum
Fraxinus Betula Scirpus Validus Potamogeton
americana* alleghaniensis* pectinatus
Populus Populus Glyceria borealis Utricularia
tremuloides* balsamifera* vulgaris

Quercus alba*

Salix discolor

Polygonum
amphibium

Lemna minor

Quercus rubra*

Salix eriocephala

Sparganium
eurycarpum

Lemna trisulca

Lonicera dioica

Salix exigua

Carex lacustris

Nuphar
variegatum

Rhus typhina

Bidens cernua

Equisetum fluviatile

Scirpus validus

*The indicated plant species are trees

Table 35. Proposed Pond Planting List

Decidouos (Height
in cm)

Coniferous Trees
(Height in cm)

Deciduous Shrubs
(Height in cm)

Plugs - Aquatics
(far apart on-
center)

Acer rubrum (4 and
100)

Larix laricina (150
and 100)

Aronia melanocarpa
(50)

Alisma plantago-
aquatica (1.0 m)
in groups of 15

Acer saccharum (4

Thaja occidentalis

Cornus stolinifera

Brasenia

and 100) (150 and 100) (50) schreberi (1.0 m)
in groups of 40
Betula - Physocarpus Caltha palustris
alleghaniensis (4 opulifolius (50) (2.0 m) in groups
and 100) of 15
Carya cordiformis - Rosa palustris (50) | Chelone glabra
(4 and 100) (2.0 m) in groups
of 15
Quercus - Salix amygdaloides | Iris versocolor
macrocarpa (4 and (50) (2.0 m) in groups
100) of 15
Popilus balsamifera - Salix discolor (50) Nymohaea
(4 and 100) odorata (1.0 m) in

groups of 35

Salix eriocephala

Sagittaria latifolia

(50) (1.0 m) in groups
of 15
- - Salix interior (50) Sparganium

emersum (1.0 m)
in groups of 35

Shepherdia
canadensis (50)

Utricularia
cornuta (1.0 m) in
groups of 35

Viburnum
acerifolium (50)
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Mesic Meadow
Seed Mix

Wet Meadow Seed
Mix

Aster novae-angliae

Asclepias incarnata

Desmodium
canadense

Aster puniceus

Elymus canadensis

Bidens ceruna

Elymus virginicus

Carex crinata

Eupatorium
perfoliatum

Carex lurida

Liatris spicata

Carex stipata

Monarda fistulosa

Carex vulpinoidea

Penstemon digitalis

Elymus virginicus

Rudbeckia hirta Eupatorium
maculatum
Schizachyrium Eupatorium
scorparium perfoliatum
Sorghastrum Glyceria grandis
nutans

Verbena hastata

Juncus effusus

Table 36. Proposed Pond Seed Mixes

Leersia oryzoides

Scirpus acutus

Scirpus atrovirens

*refer to Crozier & Associates drawing SWM-1 to SWM-8

Table 37. Proposed Detailed Tributary A Planting List

Milton Logistics Hub

Upland Deciduous Live Stakes - Plugs - Plugs - Riparian
Trees/Shrubs Trees/Shrubs Riparian (Height in | Floodplain and | Wetlands (far
(Height in cm) Floodline (Height cm) Upland (far apart on-center)

in cm) apart on-center)
Acer saccharum Acer rubrum (250 | Cornus stolonifera | Asclepias syriaca | Alisma plantago-
(150) and 150) (75) (0.5 m) in groups | aquatica (0.5 m)
of 72
Betula papyrifera Acer x freeman Salix discolor (75) Asclepias Asclepias

(150)

(250 and 150)

tuberosa (0.5 m)
in groups of 72

incarnata (0.5 m)

Juniperus virginiana Populus Salix eriocephala - Calla palustris
(80) tremuloides (250 (75) (0.5 m)
and 150)
Prunus serotina Populus - - Carex stricta (0.5
(150) balsamifera (250 m)
and 150)
Quercus rubra Thuja occidentalis - - Carex
(150) (80) vulpinoidea (0.5
m)
Tilia americana Cornus amomum - - Chelone glabra
(150) (30) (0.5 m)
Amelanchier Cornus foemina - - Iris versicolor (0.5
arborea shrub (30) (30) m)
Hamamelis llex verticillate (30) - - Lemna minor (0.5
virginiana shrub m)
(30)
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Prunus Rosa palustris (30) - Polygonum
pensylvanica shrub amphibium (0.5
(30) m)
Rhus typhina shrub | Salix bebbiana (30) - Sagittaria latifolia
(30) (0.5 m)
Rosa blanda shrub Spirea alba (30) - Scirous cyperinus
(30) (0.5 m)
Rubus Odoratus Viburnum - -
(30) lentagol/trilobum
(30)
*refer to IFC (Issued for Construction) drawing 01-L-501 for planting notes and details prepared by Stantec
Table 38. Proposed Tributary A Seed Mixes
Seed Mix #1 - Seed Mix #2 - Seed Mix #3 - Seed Mix # 4 -
Channel Riparian Floodplain (5 Upland (5 kg/ha.) | Stabilization Mix
and Wetland kg/ha.) (25 kg/ha.)
Riparian (5 kg/ha.)
Poa palustris Poa palustris Schizachyrium Elym us
scoparium canadensis

Carex vulpinoidea

Carex granularis

Elym us histrix

Avena sativa

Verbena hastata

Verbena hastata

Rudbeckia hirta

Carex granularis Andropogon Carex granularis -
geraraii
Scirpus atrovirens Juncus tenuis Solidago =
canadensis

Juncus effusus

Rudbeckia hirta

Oenothera biennis

Eupatorium |Asclepias syriaca | Asclepias syriaca -
perfoliatus
Asclepias incarnata Solidago Clem atis virginiana -
canadensis

Carex stipata

Clematis virginiana

Monarda fistulosa

Glyceria grandis |Monarda fistulosa Anem one -
canadensis
Scirpus cyperinus Anem one Eutham ia gram -
canadensis inifolia
Eupatorium Sym phyotrichum Sym phyotrichum -
maculatum novae-angliae cordifolium
Carex bebbi Sym phyotrichum | Aster novae-angliae -

Milton Logistics Hub

puniceum
Lobelia silphilitica - - -

Eutham ia gram - o -
inifolia

Sym phyotrichum - - -
puniceum
Mim ulus ringens - - -

*refer to IFC (Issued for Construction) drawing 01-L-501 for planting notes and details prepared by Stantec

7.1.1 Tributary A —Indian Creek Planting Plan (By Stantec)

Planting plans has been applied to Indian Creek by Stantec. There are 6 zones to where the trees are planted:

= Zone 1 - Channel riparian (low flow channel to 2 m above top of bank)
= Zone 2 - Floodplain planting:

= Zone 3 - Upland (valley walls and other disturbed uplands):

= Zone 4 - Riparian wetlands

= Zone 5 - Other disturbed uplands (not shown on plan)

= Zone 6 - Additional monarch enhancement areas:

89
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More detailed notes to Indian creek planting plan are outlined in the IFC package drawing 01-C-952 to 01-L-311.

7.1.2 Tributary A Planting Notes (By Stantec)

Planting notes has been applied to Indian Creek by Stantec. There are 8 planting notes and details:

= LD1 Details (Typical coniferous tree planting).

=  LD2 Details (Typical deciduous tree planting 40 — 60 mm caliper).

=  LD3 Details (Typical deciduous whip planting):

= LD4 Details (Shrub planting):

= LDS5 Details (Typical Shrub planting for slope conditions):

= LD6 Details (Nucleation cell planting):

= LDY7 Details (Typical channel riparian livestake locations):

= | D8 Details (TYPICAL CHANNEL RIPARIAN LIVESTAKE LAYOUT AND INSTAL):

More detailed planting notes and details are outlined in the IFC package drawing 01-L-500.

7.1.3 Ponds Planting Plan (By Crozier & Associates)

Planting plans has been applied to pond 1 and 2 by Crozier & Associates. There are 2 locations in which trees are
planted:

= Location 1 — Around the perimeter of pond 1.
=  Location 2 — Around the perimeter of pond 2.

More detailed notes to ponds planting plan are outlined in Appendix | sheet SWM-1 to SWM-8.

7.1.4 Ponds — Planting Plan (By Crozier & Associates)

Planting plans has been applied to pond 1 and 2 by Crozier & Associates. There are 3 planting notes and details:

= D1 Details (Deciduous tree planting).
= LD2 Details (Deciduous tree planting).
= LD3 Details (Shrub understory planting):
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8. Climate Change

Consideration of potential climate change impacts is foundational to the design of the stormwater servicing works
proposed for the Project. Starting with the anticipated rainfall intensities and volumes, the intensity-duration-
frequency (IDF) curves used in the proposed conditions hydrologic modelling were updated according to MTO’s
projected 2095 IDF curve conditions, in order to account for climate change over the expected 75-year lifespan of a
given culvert. However, the Visual Otthymo modelling used the IDF values derived from the rainfall data taken from
the AES Toronto Pearson International Airport climatic station.

There are significant uncertainties inherent in downscaling climate change models to develop regional IDF statistics.
Additionally, the 100-year climate change event depth confidence limits were found to be within the upper and lower
(95% and 5%) confidence levels used in the modelling, as seen in Figure 36 below:

DURATION PERIOD RAINFALL DEPTH(MM)-95% CONFIDENCE' LIMITS
160
140
120 ==¢—100yr Depths Used
o in the modeling
£ 100 .
= 24hr-Upper Limit
g 80 |
= 24hr-Lower Limit
€ 60
©
o
40 Rainfall Depth
§ Climate Change
20 © year 2095
0|
0 500 1000 1500 2000
Duration (mins)
Figure 36. Duration Period Rainfall Depth (mm) — 95% Confidence Limits

The expected flow volumes into the SWM ponds were based off of the defined unitary discharge anticipated from
impervious catchment areas, provided in the Boyne Survey Secondary Plan Area Functional Stormwater and
Environmental Management Strategy Report (AMEC, 2015), and while no mention of climate change has been
made in that report, the unitary discharge rates are understood to be reflective of the environmental needs and flow
targets of the area. Therefore, management of future (climate adjusted) runoff to the allowable discharge rates
specified in the Boyne Survey Secondary Plan Area Functional Stormwater and Environmental Management
Strategy Report is expected to satisfy climate change-related concerns and considerations.
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9. Construction Management

9.1 Erosion and Sediment Control

The erosion and sediment control (ESC) plan (Dufferin 2021) and Accidents and Malfunctions Response Plan —
Construction (Dufferin 2021) will be employed during and after construction in compliance with Final Conditions 5.4,
and 14.

The final conditions provide recommendations regarding the implementation of mitigation measures for surface
water flows as necessary in order to avoid a significant adverse environmental effect. Therefore, the following
mitigation measures will be implemented at a minimum in accordance with the Erosion and Sediment Control Plan
and Drawings (Dufferin, 2021; AECOM, 2021) and the Accidents and Malfunctions Response Plan- Construction
(Dufferin, 2021):

= ESC measures shall not be removed until permanent vegetation is established or the site it otherwise fully
established.

= Ensure water and pump intakes reduce or avoid disturbance of the watercourse bed and are screened in
accordance with Fisheries and Ocean Canada’s Freshwater Intake End-of-Pipe Fish Screen Guideline
(Fisheries and Oceans Canada, 1995); and

= Qil grit separators proposed for the administration and maintenance buildings and gate area to capture
sediments, oil and grease before discharge to the wet ponds;

= |Install erosion and sediment control measures at appropriate locations adjacent to all watercourses and
water bodies. Appropriate temporary erosion and sediment control structures shall be installed, maintained
and monitored through all phases of construction see the Erosion and Sediment Control Devices section
below;

= Implement stabilized construction access and roadways to reduce the tracking of construction sediment
(mud and dirt) onto public roads by construction equipment;

=  Ensure water from flumes, dams and pumps, diversion or other methods do not cause erosion or introduce
sediment into the channel;

= Restrict grubbing, stripping and grading on approach slopes to watercourses and water bodies to the
amount required to allow safe passage of equipment and completion of the relevant work, in order to
facilitate the restoration of shrub communities;

= delay grading of the primary banks of watercourses and water bodies until immediately before construction
of temporary crossings and watercourse realignment, where practicable;

=  Complete dewatering in a manner that does not cause erosion or allow sediment to re-enter a watercourse
or water body through the use of appropriate sediment control devices;

= Establish designated refueling areas for yard equipment at a safe distance (30-metre setback minimum
distance from top of bank) from fish habitat;

= Implement measures to prevent wet concrete or sediment-laden water, including high pH run-off occurring
during concrete work, from entering any wetland or waterbody during construction. Establish washout areas
before beginning concrete work.

= Have spill containment kits present on-site in designated locations where there is a higher risk of spills, such
as refueling areas);

=  Should dewatering of excavated area be required (due to rain or minor amounts of groundwater), any water
pumped from the excavated area will be pumped through a filter bag or into an area of undisturbed
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vegetation at least 30 m from the watercourse or an alternate area approved by the engineer and fisheries
biologist; and
= Implement the following specific erosion and sediment control measures:
- Vegetation seeding and planting would be stabilized, where necessary, by erosion control matting
and blankets; and
- Erosion and sediment control measures around channel realignments will remain in place, at least
until vegetation has established.

Additional ESC measures are outlines in the ESC Plans (Dufferin, 2021; AECOM, 2021) and Accident’s and
Malfunctions Response Plan — Construction (Dufferin, 2021).

Erosion and Sediment Control Devices (ESCDs)

The Contractor will install erosion and sediment control measures at appropriate locations adjacent to all
watercourses and/or water bodies, or as directed by the Environmental Monitor(s). Appropriate temporary erosion
and sediment control structures shall be installed, maintained and monitored through all phases of construction.

Emphasis is placed on minimizing the extent and duration of exposed soil and containing any eroded material
outside of the watercourses. A multi-barrier approach will be utilized. The sediment and erosion control measures to
be implemented could include the following:

= Heavy duty silt fencing;

= Sandbag filters as per OPSD 219.200;

=  Temporary V-Ditch and flow diversion channels;
= Silt control filter;

= Rock flow check dams;

= Straw bale filters;

= Silt curtain;

= Coffer dams and pumping systems;

= Cobble or rubber for re-stabilized channels;

=  Erosion matting;

= Filter fabric under catch basins frame and gates; and
=  Mud mats.

Refer to Appendix L for design drawings and specifications that shows the placement and implementation of these
measures.

Contingency Measures in Case of Failure

In the event where failure of ESCDs occurs, the contractor shall complete the following:
e Cease all construction work and focus on erosion and sediment control.
e Stabilize the site of failure.

e Prepare a report within a 2-hour period for the MECP, CH, DFO and CN if a discharge of sediment to a
watercourse occurs.

o Establish a restoration plan if damage to fish habitat has occurred. Restoration plan to include:
o0 Removal and disposal of sediment from flood plain;
0 Restoration of flood plain;
0 Restoration of any disturbed areas.
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Erosion and sediment control strategies are not static and may need to be upgraded or amended as site conditions
change to minimize sediment laden runoff from leaving the work areas. ESC plans are to be treated as living
documents and must be modified to reflect the dynamic, changing conditions characteristic of the phased site
development and weather events which will be experienced over the course of construction. If the initially-prescribed
measures are not effective, alternate measures shall be implemented immediately in order to minimize ecological
impacts.
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10. Operation and Maintenance

This operation, maintenance and monitoring manual is intended to provide sufficient guidance, recommendations,
and instructions to ensure proper functionality of all components of the development area’s stormwater management
system. This program has been developed to address the inspection, maintenance, and monitoring requirements of
the SWM facility and the rest of the SWM system. CN is responsible for the operation, maintenance and monitoring
of the two wet pond facilities.

A comprehensive operation, maintenance and monitoring program ensures the SWM facilities function as designed,
providing adequate flood control, water quality control and minimal impact to adjacent and downstream habitats.

In accordance with the final conditions, CN will implement an Accidents and Malfunctions Response Plan to contain
potential spills and prevent contamination. The Accidents and Malfunctions Plan includes structural elements such
as shut-off valves on stormwater management ponds in the event of an accidental spill to protect the downstream
environment. In the event a stormwater management pond becomes contaminated with a spill, implementation of
bird deterrents shall be completed to prevent use of any affected pond by birds until cleanup measures have been
completed.

An Accidents and Malfunction Response Plan will be implemented during both construction and operations. These
plans include measures to:

o identify location of spill equipment on-site, methods to prevent containerized material spills from spreading
and for recovering the materials in the water as well as identify any sensitive habitats to best direct response
efforts;

e restrict the storage of hazardous materials to designated areas with proper containment and in accordance
with appropriate safety procedures and requirements;

e audit shipments for compliance with safe loading practices; and

e use authority, when necessary, to evacuate personnel from CN property, and assist in simultaneously
notifying nearby businesses and the community, recognizing that it is the decision and responsibility of local
authorities, including police and fire departments, to initiate protective action, such as evacuations, for the
community outside the facility or mainline right of way.

Additionally, the final conditions recommend that CN further reduce the potential environmental effects of accidents
and malfunctions by:

e ensuring that spill prevention measures and mechanisms incorporate multiple barriers, including physical
barriers such as concrete berms, to contain the movement of dangerous chemicals over the land surface
and prevent entry into watercourses, in consultation with Transport Canada, emergency response
professionals, and others as appropriate;

e locating storage areas for containers with combustible or flammable materials a minimum of six metres away
from the property line or buildings;

e regularly updating emergency response plans to align with the Network Operations Emergency Response
Plan, or in response to regulatory changes, personnel changes or other process changes;

e ensuring that any relevant emergency response plans include provisions for fire preparedness and fire
hazard reduction;

e working closely with local authorities to develop and implement CN’'s Emergency Response Plans, including
evacuation and emergency communication procedures and staff training, in order to properly coordinate
protective actions; and

e working closely with the Community Liaison Group to update the community on any known or emerging
issues, or where the effects of an accidents and malfunctions may be felt outside the PDA.
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10.1 Oil Grit Separators (OGS)

The OGS units shall be inspected two times per year to visually determine the depth of trapped material and evaluate
if the unit requires maintenance. One of the inspections shall occur during early spring following the spring melt and
another shall be conducted during late fall to ensure capacity exists in the unit in order to accommodate winter
loading. After the first year of inspection, the inspection intervals may be modified according to the first year’s
observations and local maintenance requirements. Other general maintenance recommendations for OGS units are
as follows:

e Inspect the OGS units post construction, prior to being put into service;

e Inspect the OGS units every 6 months for the first year to determine the oil and sediment accumulation
rate. In subsequent years, inspections are to be based on a combination of first-year observations and local
maintenance requirements;

e Inspect immediately after an oil, fuel or chemical spill. A licensed waste management company should
remove oil and sediment and dispose of all material responsibly and;

e Use a vacuum truck to remove collected sediment and oil when unit is reaching capacity.

OGS units are proprietary and each entails its own maintenance guidelines and schedule.

10.2 Wet Pond SWM Facilities

Stormwater management facilities require periodic maintenance to sustain long term effectiveness for pollutant
removal. The type of required maintenance activity varies for each of the different stormwater management
practices. The SWM Facilities (wet ponds and grassed swales) follow the management practices provided by the
Boyne Survey Secondary Plan Area Report (2015). These are summarized in Table 39. Cleanout protocols for the
ponds follow the wildlife management plan.

Table 39. Summary of Maintenance Activities for Various Stormwater Management Practices Proposed for
the Boyne Survey Area

Stormwater Operations and Maintenance Frequency of Activity
Management Practice Activity (years)
Inspection 1
Debris Removal 1
V_egetatjon 5-10
Replanting/Maintenance
Wet Pond Grass cutting/weed control 1
Outlet adjustment As required
Sediment removal from forebay 10-20
Sediment removal from_wet pond 25.35
area with replanting
Inspection 1
Grassed Swales Debris Removal 1
Sediment removal/grading with 710

reseeding/planting

In addition to the foregoing, operation and maintenance is required for all LID BMPs, such as the rooftop rainfall
collection. The specific operation and maintenance requirements for these types of facilities depends upon the type
and function of the specific facility. The vendor of the systems may provide further information regarding monitoring
and maintenance.
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10.2.1 Sediment Removal

Part of the role of the wet pond is to remove pollutants from stormwater runoff prior to discharging water off site. As
such, the wet pond will need to be periodically dewatered and the sediment captured will need to be removed and
disposed of. The following section outlines the triggers and process for maintaining the wet pond. Sediment removal
is required when the volume of the pond has been reduced by sediment accumulation, thereby reducing TSS
removal efficiencies by 5% below the target 80% TSS removal rate.

It is estimated that 10 to 20 years would be an ideal period in which to remove sediment from pond as shown in
Table 39. However, during periods of construction, more sediment than usual will be collected by the pond, and it is
possible that the pond will require cleaning earlier than the stated interval after it has been constructed. Sediment
removal may be focused on the forebay if inspections of the pond indicate that the forebay is collecting the majority of
the sediment. Providing TSS removal in the forebay reduces more costly sediment removal operations associated
with removing sediment from the main cell.

Sediment cleanout requires that the wet pond be drained of all excess water. In order to drain the pond, it is
recommended to open the knife gate valve and to allow the water to drain out. Once the pond is drained and
sediment has been allowed to solidify (e.g. over 24 hours), excavators may enter to remove the sediment.

Prior to undertaking any sediment removal activities, the following should be completed:

o Check weather forecasts to ensure that no rain will occur for at least a period of one week.
e Drain the pond of water by using the knife gate valve. A submergible pump may be used to drain the forebay.

e Remove the sediment from the wet pond using either excavators or vacuum trucks. If removing by
excavators, the sediment should be stored on the side of the banks of the pond in order to allow excess
water to drain. Once the water is drained, the sediment may be loaded onto dump trucks and disposed of in
accordance with applicable regulations.

o If removing by vacuum trucks, sediment should be moved to an area where it can be easily
collected by the vacuum trucks.

e Once sediment is removed, allow the pond to re-fill with water over subsequent rainfall events. There is no
need to re-fill the pond with potable water.

10.2.2 Planning Sediment Removal

If sediment removal has been identified as a required maintenance item, CN will authorize the removal of
accumulated sediment. Two weeks prior to sediment removal a sediment removal work plan should be submitted to
the CN operations and maintenance management. The intention of the work plan is for CN management to confirm
that MECP and MNRF guidelines and protocols will be adhered to. Providing notice of sediment removal works will
permit CN to respond to questions or concerns from the public.

Qualified personnel are required to approve, supervise, and review the sediment removal and disposal
requirements. All cleaning shall be completed within five days and be undertaken in dry weather conditions with no
chance of rain in the forecast over the period of working days. The enclosed Sediment Removal Form 3 (Appendix
F) is to be completed following sediment removal.

The sediment is to be analyzed prior to removal to assess suitable disposal options including on-site land
application, off-site land application (i.e. as fill or for agricultural application) or landfill disposal. Sediment sampling
should be undertaken by a qualified technician based upon on-site conditions and using appropriate methods to
ensure a representative sample is collected. Samples are to be taken from at least two areas of the pond to form a
composite sample for each test. Samples should be collected at a minimum from an inlet and outlet location. If the
physical characteristics, such as colour, sheen, or texture of one sample appear to be different to the other areas,
this sample should be analyzed separately.

Samples must be analyzed by a qualified laboratory, in accordance with “Regulation 347 of the Environmental
Protection Act” and include at minimum, leachate extraction, Schedule 4 metals and Schedule 4 anions, in order to

RPT-2021-11-24-Final-Milton Hub_60579933.Docx 9 7



A=COM CN
FINAL STORMWATER MANAGEMENT DESIGN REPORT
Milton Logistics Hub

determine appropriate disposal options. If testing indicates that the sediment does not meet the criteria for clean
land fill, the “Guidance on Sampling and Analytical Methods for Use on Contaminated Sites” must be used to
determine the type(s) and severity of contamination and the subsequent appropriate method of disposal.

10.2.3 Draining the Permanent Pool

Cleaning of the ponds (whether the forebay or main cell) will initially require drawing down the water level in the wet
pond. The permanent pool water is to be drawn down by valve for pond maintenance. The sediment forebay may be
drawn down with a portable submersible pump, typically discharging into the main pond cell. The pond cannot be
drawn down further upon visual evidence of suspension of sediment in the effluent. When the drawdown is
complete, maintenance equipment will enter the forebay of the facility and the main cell. If the removed sediment is
too wet to handle, it may be initially placed along the upper inner slope of the shelf for drying.

Before the dewatering process, a qualified aquatic biologist will salvage and relocate fish in a manner that is
consistent with any license issued under the Fisheries Act and its Regulations. In doing so, they will:

e salvage and relocate fish to the satisfaction of Fisheries and Oceans Canada and other relevant authorities;

e give preference to relocating fish within the same waterbody, outside of the work area; and

o if relocating fish within the same waterbody is not technically feasible, relocate fish where suitable habitat
exists, outside of the work area.

10.2.4 Removing Sediment

Sediment removal within each facility may require the use of a small rubber-tired backhoe tractor or similar vehicle or
vacuum equipment, and a dump truck. The layers of sediment must be removed down to the original elevation and
the bottom of the pond graded and restored. The sediment forebay at the inlet to the facility will also require
sediment removal with similar type equipment.

After the pond has been cleared of sediment, the bottom and sides must be regraded to design grades and should
be left to regenerate via natural processes. Prior to maintenance, identify vegetation not to be impacted by the work,
which to be avoided, transplanted, or replaced as required.

The turfstone placed around the pond inlet, outlet, and forebay areas should not be loosened or removed from its
location. The sediment and subsequent natural regeneration of wetland species will provide good stabilization and
prevent bank erosion.

The Contractor would provide all labour, equipment and materials necessary to dewater the SWM facility as well as
to bypass new stormwater flows around dewatered areas in order to permit the sediment removal to be undertaken in
appropriate working conditions. The dewatering and bypassing to be undertaken in stages as noted below.

To protect aquatic / reptilian / amphibian wildlife the sediment forebay and the main cell to be dewatered and
bypassed separately in order to provide an area where trapped aquatic / reptilian / amphibian wildlife can be
relocated to, while either the sediment forebay and or the main cell are being dewatered and the sediment removed.

The Contractor would siphon water from the top of the facility cells rather than drawing water from the bottom of the
facility cells, so as to not disturb and re-suspend sediment. All dewatering effluent to be discharged in a manner that
prevents the entry of sediment to the downstream watercourses or scouring and erosion at the outlet of the pumping
operation. Dewatering effluent to be discharged well away from any watercourse or waterbody and be allowed to
pass through a minimum of 15 m of grassed area to remove suspended sediment. A straw bale check dam to be
installed downstream of the discharge outlet to improve sediment removal.

Once the work area is dewatered, the Contractor would maintain a bypass around the dewatered work area at all

times to permit sediment removal in dry conditions, including but not limited to the installation, maintenance and
ultimate removal of any required coffer dams, pumps, sediment control or other items as required.
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10.2.5 Addressing Excessive Algae

The experience of most municipalities across Ontario is that odour and algae are not problems at SWM ponds. The
presence of algae will be monitored as part of routine inspections. If algae becomes a problem, a wind driven
aeration unit can be considered for the facility.

10.2.1 Sediment Drying Area

Stormwater management facilities must be maintained regularly, otherwise they will not function optimally and may
fail to provide the required level of water quality treatment. The contractor will develop an operation and
maintenance manual to identify how future sediment cleanouts will be undertaken. CN will be responsible for the
operation and maintenance of the SWM facilities in accordance with the requirements outlined in the EA including
any additional details listed in the design plans and specifications. The operations and maintenance manual should
identify the location where cleanouts of the forebay and main cell will be completed from, how the two ponds will be
drawn down, the type of equipment to be used, the location of the sediment drying area and any special operational
considerations that must be utilized such as bypass piping or valves. These procedures must be reviewed by a
geotechnical engineer with consideration of the design of the pond to identify if the maintenance works will impact
the overall function and stability of the stormwater management facility.

10.3 Storm Sewer Systems

Trunk storm sewer systems provide a critical function in the drainage network, whereby urban runoff is conveyed
subsurface to a ‘suitable’ open system. The component elements associated with the trunk storm sewer system
include ditch inlets, catch basins, stormwater management facility inlets and outlets, and outfalls. Key concerns
associated with the system’s function include blockages and concerns with structural integrity. Storm sewer
maintenance will follow the management practices provided by the Boyne Survey Secondary Plan Area Report
(2015). These are summarized in Table 40.

Table 40. Trunk Storm Sewer System Operations and Maintenance Procedures

System Element OperationsAir:ic\i/ili/)I/aintenance Frequerg;ga(r);)Activity
Inspection 0.3-0.5
Ditch Inlets Debris Removal 0.3-0.5
Repair 10-20
Inspection 1
Catch basins Sediment removal 1-2
Repair 20+
Inspection 0.3-0.5
Outfalls Debr.is removc?l 0.3-0.5
Erosion Repair 3-5
Repair 20+
Inspection 1
Trunk Sewers Structural Repairs 20+
Replacement 50

10.4 Watercourse Systems

Historically, engineered open watercourse systems were constructed in urban environments to convey flood flows
efficiently, minimize erosion and maximize development opportunities of adjacent tablelands. This management
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approach led to the construction of various channel realignments. Open watercourse systems through urban settings
are designed to incorporate features of natural systems including low flow channels, flood plains, riparian vegetation,
meandering alignments and natural substrate. long term capital maintenance activities would be expected to be
nominal and likely localized, rather than involving major repairs or replacement. The watercourse systems
maintenance will follow the management practices provided by the Boyne Survey Secondary Plan Area Report
(2015) as shown in Table 41. it suggests that maintenance activities in the first 3 to 5 years are likely to be required,
until the system has stabilized; after this point maintenance works should reduce substantially and ultimately be
minimal.

Table 41. Watercourse System Operations and Maintenance Procedures

System Element OperationsAir:ic\i/ill/;/aintenance Frequerg;é/a(r);)Activity
Thalweg/Low Flood Inspection 0.25 (following major storms)
Channel Repair Localized Erosion 1
Inspection 1
Flood Plain Repair Localized Erosion
Reinstate Riparian Plantings 1-5

10.5 Stormwater Management Pond

The continued function of the SWM facility to achieve design operating objectives is based on maintaining the SWM
facility and several key performance criteria. The key performance criteria include; extended detention, water quality
and sediment storage.

Pond inspections are required twice a year. The SWM facility should be inspected following three days of dry
weather in late autumn each year to ensure functionality during the spring freshet. A second annual inspection is
recommended to take place in the spring during wet or dry conditions to ensure functionality throughout the spring,
summer and autumn. The inspections should include an annual sediment level monitoring component to monitor
and identify sediment clean-out requirements during the first few years of operation. Once the facility and drainage
area have become stable and sediment loading rates are well established, less frequent sediment quantity
monitoring may be authorized by the owner.

During each site visit, it is recommended an inspection is undertaken and the enclosed Pond Review Form 1 is
completed (Appendix F). The form should be completed by a qualified technician and will provide the basis for any
required pond maintenance. This form is to be used to identify:

= Minimum liquid retention volumes are maintained within the facility;

= Erosion of embankments;

= Sediment and debris accumulation;

= Condition of access roads and pathways;

= Structural deficiencies (bulging, spalling, sliding, obstructions)

= Odours;

= Potential water quality concerns (i.e. excessive algae growth, evidence of oil spill); and
= QOther items which would differ from the intended design function.

10.6 General Maintenance

The following program must be undertaken on a semi-annual (spring, autumn) basis to maintain functionality within
the facility. These inspections apply for both ponds:
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e Complete the enclosed Pond Review Form 1 (included in the Appendix F) during each inspection. The form
should be completed by a qualified technician and will provide the basis for any required pond maintenance;

e Complete annual sediment inspections to identify the quantity of sediment within the pond. After the ponds
and drainage areas have become established a sediment loading rate may be determined to estimate when
sediment removal may be required. After the sediment loading rate has been established sediment
inspections may occur less frequently.

e Undertake all required repairs to the pond identified during routine inspections and complete the enclosed
Maintenance Log Form 2 (Appendix F).

Annual sediment levels should be determined based on spot measurements in 4 to 6 locations across the pond and
forebay. There are a number of acceptable techniques for measuring sediment levels (including but not limited to
core samples, disc and rod, depth sounding, guided radar levels). Prior to sediment removal, a full bathymetric
survey of the pond sediment is recommended for contracting purposes.

10.6.1 Outlet Control Structure

The Outlet Control structure houses a dual orifice plate that controls the discharge of water from the pond during a
rainfall event. There are 200 mm outlet orifice openings for Pond 1 and Pond 2. Both ponds also have 100mm knife
gate valves on 100mm inlet pipe to the pond maintenance structure.

Bi-annual visual inspections of the orifice controls should be made in order to ensure that they are not plugged with
debris or garbage. The interior of the structure should be visually inspected to ensure that the structure is free from
debris. The debris may be removed using a vacuum truck.

10.6.2 Maintenance of Qutlet Structure

The maintenance structure houses a knife gate valve to facilitate the draining of the permanent pool when sediment
needs to be removed. The knife gate valve should be exercised every 6 months. Exercising the gate valve requires
opening and closing the valve a minimum of 3 times to ensure that it is not seized up. In addition, the interior of the
structure should be visually inspected to ensure that the structure is free from debris. The debris may be removed
using a vacuum truck.

10.6.3 Landscaping

All woody plant material is to be pruned as necessary (where stems and branches are broken or present conflict). It

is important to recognize that pruning woody plant material promotes new growth; therefore, pruning is essential for
reduced maintenance efforts.

The perennial plantings that make up the perimeter of the pond area, to the back of the curb/edge of access road,
are to be cut back once a year. This task may be performed either in the early spring before new growth appears,
or in the late autumn after the vegetation is dormant. It is important to use appropriate, clean, sharp tools when
performing pruning and cutting to reduce the risk of infecting plants with disease. Follow all safety protocols when
conducting maintenance on vegetation. Where plantings encroach beneath the woody plants they should be
removed and plant beds re-mulched.

Monitoring of plant material should be completed in order to mitigate the possibly of site landscaping being taken
over by invasive species. Main aquatic species of concern are: Water Soldier, Eurasian Water-milfoil, European
Water Chestnut, European Frog-bit, Curly Pondweed, European Common Reed, and Starry Stonewort.

For the list of the perennial invasive species refer to TRCA website http://trca.on.ca/dotAsset/40025.pdf. Consult CH
regarding the identification of these species, appropriate eradication methods and the restoration of impacted areas.
Refer to The Invasive Species Centre’s aquatic plants details at http://www.invasivespeciescentre.ca/LEARN-
ABOUT-INVASIVE-SPECIES/Aquatic-Plant.
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11. SWM Facility Operations Monitoring

An inspection, monitoring, and maintenance program is a critical component of any SWM facility asset management
program, as it will help to ensure that the SWM facility functions as designed.

CN will be responsible for the operation and maintenance of the SWM facilities. Inspections of the SWM facilities will
be completed a minimum of twice per year with findings recorded in a logbook. The logbook is to include the name
of the works, inspection date, observations, description of any maintenance works completed, and estimate of any
guantity of material removed from the facility. Inspection records are advised to be retained for a minimum of five
years. The Owner must ensure that the minimum design volume is always maintained in the facilities.

Monitoring plans were developed to meet conditions as specified in the Final Decision Statement, specifically 5.9,
and 5.10.

Project area monitoring includes site preparation monitoring activities, (i.e. private well monitoring to gather baseline
information), construction monitoring, follow-up monitoring, and compliance monitoring programs. The relevant
parameters of interest for the monitoring programs are:

e Surface water quantity and quality monitoring;

e Surface water quantity and quality monitoring; and
e SWM pond effluent monitoring.

11.1 Sampling Parameters, Methods and Locations

The effluent monitoring program is intended to assess each SWM facility’s efficiency in providing the designed
protection level of 80% removal of TSS, in addition to other parameters including E.coli, pH, oil, heavy metals, and
grease.

The methods and protocols for sampling and analysis shall be in accordance with the principles specified in the
MECP’s publication “Protocol for the Sampling and Analysis of Industrial/Municipal Wastewater” dated January,
2016, as revised from time to time by more recently published editions.

The owner shall establish and carry out, upon commencement of operation of the works, the following monitoring
program:

1. One (1) grab sample of the pond influent into the forebay and one grab sample of the pond effluent from the
outlet structure shall be collected within one hour following remission of a storm event with at least one sample
per season and with a minimum of five samples during summer months and analyzed for the following
parameters:

total suspended solids, E. coli, pH, oils, heavy metals and grease.

2. Unless otherwise stated, the protocol for sampling and analysis shall be in accordance with the principles
specified in the MECP's publication titled "Protocol for the Sampling and Analysis of Industrial and Municipal
Waste Water" dated January 2016, as revised from time to time by more recently published editions.

3. After the owner obtains a minimum of three years of monitoring results, the monitoring frequency and

monitoring parameters specified in subsection (1) may be modified through consultation with the agencies if
written request is made by the Engineer on behalf of the Owner.
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The following Table 42 is provided to summarize the seasonal water quality sampling requirements as per the
monitoring program. This seasonal water quality sampling is applied to both ponds.

Table 42. Water Quality Monitoring — Seasonal Sampling Frequency

Season Minimum # of Seasonal Sample Location Parameters
(Sample Month) Sample Events P
Winter 1
(January)
Spring 1
April i
(Aprih Pond influent into forebay and '(r:otlgl s:spﬁnged SOl'dSt’ ||E
Summer effluent from the outlet structure | ~°" P a,nocll, r::;’g metais
(July, August, 5 9
September)
Fall 1
(November)

A sampling event is considered to be the collection of grab samples from the pond influent into the forebay and the
pond effluent from the outlet structure, each for the analysis of TSS, E.coli, pH, oil, heavy metals and grease. A
rainfall sampling event is to be conducted following the remission of all 10-15mm rainfall events, up to and
exceeding the minimum required seasonal sampling events.

It should be noted that the spring seasonal sampling event shall be collected during the spring freshet and at least
two (2) of the five (5) summer sampling events must not be associated with a rainfall event. Otherwise, if rainfall
sampling events conducted within a season fulfill the minimum seasonal requirement, additional seasonal sampling
events are not required.

If environmental/weather conditions (e.g., frozen pond) create unsafe conditions for a sampling event,
documentation of the attempt to sample should be included in the maintenance logs and the sampling event is to be
rescheduled for the next reasonably viable sample collection time.

11.1.1 Water Quality Reporting

Annual water quality monitoring reports are to be completed to monitor the facility’s efficiency in providing the
designed protection level of 80% removal of TSS and to analyze trends in the collected water quality data. The first
report will cover the annual period following the commencement of the monitoring program and subsequent reports
will be submitted to cover the successive annual monitoring periods. Upon successful completion of the fifth year of
monitoring, monitoring may be scaled back to annual inspections.

The monitoring report will identify parameter levels and summarize each facility’s effectiveness in providing the
design target of 80% TSS removal, in addition to comparing results from season to season and year to year for all
parameters. The monitoring report will comment on each pond’s efficiency of TSS removal related to and stipulated
EA requirements. Further trend analysis will determine each facility’s effectiveness in providing a reduction of
parameter concentrations and potential impacts to receiving watercourses.

The monitoring report will also include a description of any operational issues noted, complaints issued, corrective
actions taken or other relevant information obtained during the course of the monitoring period. Based on these
conclusions, further recommendations may be provided to modify the existing monitoring program and/or improve
the performance of the facility to meet performance targets.
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11.1.2 Water Quantity Reporting

Annual water quantity monitoring reports are to be submitted to CN to monitor the facilities’ efficiency in controlling
the peak flows from the facilities. Continuous water quantity monitoring will be undertaken during construction and
for at least five years after the completion of construction. The monitoring locations are located at the outlets of the

stormwater management ponds.

104
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12. Summary

The proposed development will be completed in 2 phases. Both phases require SWM controls, though the controls
implemented for phase 1 will only be interim. The Phase 2 developments represent the final condition of the site and
this SWM Report will need to be updated with the progression of the Phase 2 construction design plans.

This report presents the hydrologic and hydraulic analyses of the impacts of the development compared to the
existing conditions within the rail corridor and associated culverts. Culvert, subdrain, and ditching upgrades are
presented to meet the AREMA hydraulic criteria to mitigate flooding impacts and maintain the stability of the railway
embankment. The hydrology of the PDA was analyzed using the Rational Method and Visual OTTHYMO, and flow
hydraulics were modelled using HEC-RAS for the watercourse assessment and Culvert Master for inlet and outlet
control calculations.

Typical ditch cross-sections within the PDA provide sufficient conveyance of the 100-year flow.

There are five locations in which storm sewer infrastructure is to be located. The first location is the Lower Baseline
Road storm sewer network, located under the bridge at the grade separation location. The second location is the
Milton CN Intermodal Yard storm sewer network. The third location is the storm sewer network between Britannia
Road and Louis Saint Laurent Ave. The fourth location is the storm sewer network between Lower Baseline and
Britannia Road, North of the paved site between station 62+720 to 64+900. All proposed storm sewer pipes have
sufficient capacity. The fifth storm sewer area will serve the parking lot area.

Subdrains are included as part of the Phase 1 development which discharge to storm sewers between Britannia
Road/Louis Saint Laurent Ave and between Lower Baseline and Britannia Road. Subdrains for phase 2 discharge to
storm pipes between Britannia Road/Louis Saint Laurent Ave and North of the paved yard between Lower Baseline
and Britannia Road. All subdrains will have sufficient capacity.

Two stormwater management ponds are proposed to provide water quality control, water quantity control, and pond
thermal mitigation to prevent ponds from having an impact. OGS units upstream of the pond will provide pre-
treatment of influent to the ponds, and the ponds are sized to provide 80% TSS removal and provide the unitary flow
rate specified by the Boyne Secondary Plan for storms up to the 100-year event. The design storage volumes in the
SWM ponds was based off of the allowed unitary discharge flow rate specified in the Boyne Survey Secondary Plan
Area Functional Stormwater and Environmental Management Strategy Report (2015), and while no mention of
climate change has been made in that report, the unitary discharge rates are understood to be reflective of the
environmental needs and flow targets of the area. Therefore, management of future (climate adjusted) runoff to the
allowable discharge rates specified in the Boyne Survey Secondary Plan Area Functional Stormwater and
Environmental Management Strategy Report (2015) is expected to satisfy climate change-related concerns and
considerations.

A pond vegetation plan has been developed in order to provide thermal mitigation by shading the pond. Additional
thermal mitigation will occur in the form of grassed swales to convey the runoff and by using a reverse bottom draw
outlet pipe in the stormwater management ponds.

An erosion and sediment control plan has been developed to be implemented during construction, and operations

and maintenance guidance has been provided to be utilized following construction of the stormwater management
measures.
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