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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 the Client (“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”):

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

m 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;

B must be read as a whole and sections thereof should not be read out of such context;

m 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.
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1. Introduction

The Ontario Ministry of Transportation (MTO) has retained AECOM Canada Ltd. (AECOM) to undertake a
Preliminary Design (PD) and project-specific assessment of environmental impacts for the proposed Highway 400 —
Highway 404 Link (Bradford Bypass).

The purpose of this Stormwater Management Plan is to document the Stormwater Management (SWM) strategy
that is proposed for the Bradford Bypass Project and ensure it addresses the SWM Requirements outlined on the
Ontario Regulation 697/21.

This Plan includes a summary of the SWM Criteria, the hydrologic and hydraulic assessments of the existing and
proposed drainage systems and the SWM strategy recommended for the Bradford Bypass Project. For additional
information about the hydrologic and hydraulic assessments of the existing and proposed drainage system, refer to
the Drainage, Hydraulic and Stormwater Management (SWM) Report — Highway 400- Highway 404 Link (The
Bradford Bypass) (GWP 2008-21-00), (AECOM, July 21, 2023), herein referred to as the Drainage Report. This
report is available upon request.

1.1 Stormwater Management Objectives

To achieve the purpose of this SWM Plan objectives have been identified that shall setup the approach to complete
the required tasks and verify the assessments and design are in line with the main purpose of the improvement
highway works. The SWM objectives are listed below:

m Assess the required drainage infrastructure to accommodate the Bradford Bypass and compare the
assessment results to applicable Design Criteria,

m  Complete the hydrology and hydraulics analyses to confirm adequacy of the proposed drainage
structures and to identify potential impacts to the existing drainage system and infrastructure,

® |dentify SWM measures to mitigate potential adverse impact in terms of higher flood levels, increased
peak flow, flow velocities and erosion potential,

®m |dentify suitable Erosion and Sediment Control measures, and

m Verify positive drainage is provided for runoff generated within upstream lands — across the Bradford
Bypass - to receiving water bodies.

1.2 Policy Framework

The following design guidelines were used in the assessment of the existing and proposed drainage systems and in
the development of the SWM Plan and Erosion and Sediment Control Plan (ESCP):

®  Ontario Regulation 697/21 made under the Environmental Assessment Act for the Bradford Bypass
Project, October 7, 2021;

B Ministry of Environment, Conservation and Parks (MECP) Stormwater Management Planning and
Design Manual, March 2003;

LSRCA Technical Guidelines for Stormwater Management Submissions, April 2022;
NVCA Stormwater Technical Guidelines, December 2013;
South Georgian Bay Lake Simcoe Source Protection Plan (Amended June 16, 2021);

MTO Environmental Guide for Erosion and Sediment Control during Construction of Highway Projects,
September 2015;

MTO Drainage Management Manual, 1997; and
®  MTO Highway Drainage Design Standards, January 2008.

Ref: 60636190 AECOM
RPT_2023-09-28_(GWP 2008-21-00) BBP_SWM Plan_60636190.Docx 5



Ministry of Transportation of Ontario

Final Bradford Bypass Stormwater Management Plan
Highway 400 - Highway 404 Link (Bradford Bypass)

1.3  Ontario Regulation 697/21

The proposed SWM Plan that shall provide water quality and quantity control of runoff for the Bradford Bypass has
been developed to address SWM requirements outlined in the Ontario Regulation 697/21. Ontario Regulation
697/21 provides a defined framework for the proponent to follow to conduct assessment and decision-making
surrounding the potential environmental impacts of the Bradford Bypass project.

MTO is required to complete all regulatory requirements set forth in Ontario Regulation 697/21, such as carrying
out consultation, and obtaining permits and approvals for the Bradford Bypass project.

The regulation outlines requirements applicable to the SWM Plan, which includes actions to monitor and verify the
effectiveness of the SWM measures. Table 1 provides the SWM requirements of the SWM Plan outlined in the
Ontario Regulation 697/21 and includes the section in this Plan where the requirements are addressed.
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Table 1: Ontario Regulation 697/21 — Addressing SWM Requirements

SWM Requirement

Section No. SWM Requirement Addressed in Section No.
of the SWM Plan

22. (1) The proponent shall prepare a SWM Plan for the Bradford Bypass Project in accordance
’ with this section.

22. (2) The SWM Plan shall, at a minimum, include, =

plans and descriptions showing the type of stormwater management to be provided for all
(2) (a) components of the Bradford Bypass Project, including components not being drained to a
stormwater management wet pond;

a description of the water features that would receive stormwater from the Bradford

(2) (b) Bypass Project, including the characteristics, flow and ecological conditions and whether |See Section 3
species protected under the Endangered Species Act, 2007 are known to be present;

See Section 6 and
Exhibits 7.1,7.2,7.3 & 7.4

(2) (c) an operation and maintenance plan for the proposed SWM facilities; and See Section 7

a monitoring plan to evaluate the performance of SWM facilities against the Design .
(2) (d) L o . - See Section 8
Criteria and objectives and to verify receiving surface waters are protected.

(3) The proponent shall develop the SWM Plan in accordance with, -

(3) (a) the proponent’s guidelines; and

the document entitled “SWM Planning and Design Manual”, dated March 2003, published |S€€ Section 2

b
(3) (b) by the Ministry and available on the Government of Ontario website.
(4) The proponent shall submit the SWM Plan to the following for review and comment: -
(4) (1) The Ministry of Northern Development, Mines, Natural Resources and Forestry.

Draft Stormwater
Management was provided
on March 22, 2023, for
review until April 12, 2023.

(4) (2) The Lake Simcoe Region Conservation Authority.

(4) (3) Fisheries and Oceans Canada.

(4) (4) The Ministry of the Environment, Conservation and Parks.

Comments on the SWM Plan

(5) The proponent shall consider any comments provided on the SWM Plan. shall be considered in the
Final SWM Plan.
(6) The proponent shall provide the final SWM Plan to the Director of the Ministry’s The Final SWM Plan shall be
Environmental Assessment Branch submitted as required
The Final SWM Plan shall be
(7) The proponent shall publish the final SWM Plan on the Project website. published in the Project
Website

Appendix A includes a full version of the Ontario Regulation 697/21 for the Bradford Bypass Project.

1.4 Review of Background Documents

The following information sources were reviewed in preparation of this SWM Plan:
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m Drainage, Hydraulic and Stormwater Management (SWM) Report (AECOM, July 21, 2023), hereafter
called as the Drainage Report;

® Fish and Fish Habitat — Existing Conditions and Impact Assessment Report (AECOM, June 2023)
hereafter called as the Fish Report;

m  Fluvial Geomorphological Assessment Report — Bradford Bypass Crossings (AECOM, July 20, 2023)
hereafter called as the Fluvial Report;

®  Ontario Base Mapping (OBM);
The latest topographic base map and survey (Nov. 2021);

Hydrologic and Hydraulic modeling for West Holland River, East Holland River and Maskinonge River
Watersheds, prepared by CCL, July 2005;

m  Watershed Hydrology Study for Nottawasaga, Pretty and Batteaux Rivers, Black Ash, Silver and
Sturgeon Creeks, prepared by MacLaren Plan search, May 1988;

Lake Simcoe Region Conservation Authority (LSRCA) Innisfil Creek Subwatershed Study, April 2013;
LSRCA Technical Guidelines for Stormwater Management Submissions (April 2022);

Nottawasaga Valley Watershed, Health Check 2018;

MTO Contract Drawings at Highway 400 and 404;

Metrolinx Barrie Go Line Expansion SWM Report (2018);

MRC, Environmental Assessment Report - Route Planning and EA Study, Highway 400 — Highway 404
Extension Link (Bradford Bypass), Dec. 1997.

1.5  Study Area

As shown on Exhibit 1.1, the Bradford Bypass project is a new 16.3 kilometre (km) controlled access freeway. The
proposed highway will extend from Highway 400 between 8th Line and 9th Line in Bradford West Gwillimbury,
cross a small portion of King Township and connect to Highway 404 between Queensville Sideroad and Holborn
Road in East Gwillimbury (Regional Municipality of York). See Section 5 for information related to the proposed
Bradford Bypass works.

The Ministry is considering an interim four-lane configuration and an ultimate eight-lane design for the Bradford
Bypass. The interim condition shall include two general purpose lanes in each direction and the ultimate condition
shall include four lanes in each direction (one high-occupancy vehicle lane and three general purpose travel lanes
in each direction).

The west limits of the Study Area, including Highway 400, falls within the Penville Creek watershed (Innisfil Creek)
which is under the jurisdiction of the Nottawasaga Valley Conservation Authority (NVCA). The remainder of the
Study Area falls within the Holland River and Holland River East Branch watersheds which are within the
jurisdiction of the Lake Simcoe Region Conservation Authority (LSRCA). The limits of the Study Area are
summarized below:

m  West Limit is Highway 400 between 8% Line and 9" Line, and
m East Limit is Highway 404 between Queensville Sideroad and south of Holborn Road.

The land use consists of agricultural lands with some rural low-density residential and residential lands located
south of Bradford Bypass between 10t Sideroad and the Holland River, and between Bathurst Street and 2
Concession Road. Rural residential areas are encountered around the intersection between Leslie Street and
Queensville Side Road. The topography of the site generally slopes towards the Holland River and Holland River
East Branch. The predominant surficial soils, west of Holland River, are Loam, Gravelly Loam Sand, and Silty Clay
Loam. To the east of Holland River, the predominant soils are Sandy Loan, Gravelly Loam, and Silt Loam. The soil
types were obtained from the Soil Survey Map of Simcoe County, Soil Survey Report No. 29 and the Soil Survey
Map of York County, Soil Survey Report No. 19.
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2. Design Criteria

The Design Criteria used to complete the hydrologic and hydraulic assessments of the existing and proposed
drainage systems are provided in the Drainage Report that was referred to in Section 1.

2.1 Stormwater Management (SWM) Plan

The design standards and criteria used in the design and assessment of temporary and permanent SWM facilities
are based on the criteria outlined in the MECP Stormwater Management Planning and Design Manual (March
2003). The MTO Highway Drainage Design Standards (2008) provides additional recommendations that can be
used in the design of roadside ditches intended to provide quality control of runoff. The LSRCA Technical
Guidelines for Stormwater Management Submissions, April 2022, and the NVCA Stormwater Technical Guidelines,
December 2013, were consulted to identify additional SWM and Erosion Control requirements. The specific design
standards and criteria used for the design of the SWM plan for Bradford Bypass Project are summarized below.

2.2 Flat Bottom Grassed Swales

Flat-bottom grassed swales are recommended where feasible to provide additional water quality treatment of
runoff. The March 2003 MECP design manual identifies flat-bottom grassed swales as an acceptable stormwater
management practice for water quality enhancement provided that certain Design Criteria are met. Flat-bottom
grassed swales are most effective for water quality treatment and quality enhancement when the depth of flow and
longitudinal slope are minimized, and the bottom width is maximized. As per the 2003 MECP design manual, the
Design Criteria for flat-bottom grassed swales are:

The flow from the 4-hour 25 mm Chicago design storm shall be < 0.15 m3/s,
The velocity from the 4-hour 25 mm Chicago design storm shall be < 0.50 m/s,

m Grassed swales are most effective when depth of flow is minimized. The flow depth for the 4-hour 25
mm Chicago design storm shall be < 0.25 m,

The longitudinal slope of the swale shall be less than 1.0%,
The swale bottom width shall be, at a minimum, 0.75 m,
The velocity generated by the 100-year design storm shall not exceed 1.5 m/s (at which point, rock
protection shall be provided along the swale to prevent erosion potential), and
B The contributing drainage area shall be < 2 ha (35% of imperviousness).

Typically, uncontrolled erosion can result in a loss of topsoil, a disruption of nearby watercourses due to
sedimentation and high flow velocities (V100 > 1.5 m/s) resulting in a degradation of downstream water quality. An
assessment of the flow velocities along the grassed swales during the 100-year design storm shall be completed
during the detail design stage to identify where rock protection is required to prevent erosion potential. In addition,
the use of permanent rock flow check dams (i.e., OPSD 219.210) shall reduce flow velocities, encourage runoff
infiltration and shall minimize erosion potential.

2.3 Stormwater Management Ponds

Stormwater management (SWM) ponds are proposed where applicable to provide additional water quality
treatment of runoff and to provide quantity control of peak flows. SWM ponds shall be designed as per the MECP
design manual during the next design phase, assuming more information is available and appropriate. The design
criteria for SWM ponds are summarized below:

®  Minimum drainage area of 5 hectares.

B Permanent pool volume for wet ponds sized to provide Enhanced Level Quality Control (80% removal
of Total Suspended Solids) as per Table 3.2 of the MECP design manual,

Ref: 60636190 AECOM
RPT_2023-09-28_(GWP 2008-21-00) BBP_SWM Plan_60636190.Docx 10



Ministry of Transportation of Ontario

Final Bradford Bypass Stormwater Management Plan
Highway 400 - Highway 404 Link (Bradford Bypass)

B Active storage detention for water quality and erosion control with a minimum drawdown time of 24
hours,

m Active storage sized to provide control of proposed condition peak flows to existing peak flow rates for
storm events from 2-year and up to the 100-year design storms,

® A summary of design guidance for SWM Wet Ponds is provided in Table 4.6 Wet Ponds — Summary of
Design Guidance in the MECP manual.

The LSRCA SWM Guidelines recommends the following standards:

® The post-development peak flow rates are not to exceed the corresponding pre-development peak flow
rates for the 2-year and up to the 100-year design storm events (Unless specified otherwise by a
subwatershed study or fluvial geomorphic analysis);

m  Every effort must be made to maintain existing watershed boundaries and existing drainage patterns.
As a rule, significant changes in drainage boundaries are not permitted. Pre-consultation is mandatory
for any proposed change in drainage boundaries;

®m Infiltration measures may be considered for peak flow control credits, subject to the conditions as
described in Appendix B of the LSRCA’s Technical Guidelines for SWM Submissions (April 2022). Pre-
consultation with the MECP, local municipality and the Authority is required;

m [f a site is not accounted for within a downstream SWM facility than quantity control shall be required as
per this section. Additionally, this may require over-control such as controlling the flows to a minimum
of the 2-year pre-development flow rate OR the specified municipal allowable flow rate OR an approved
governing master drainage studies / document;

m  Where there is an external drainage area flowing through a site, it is the developer's responsibility to
demonstrate safe conveyance of the Regulatory Storm, through the development site to a sufficient
outlet;

m  For additional design requirements applicable to SWM ponds, see Section 6.4.2 in the LSRCA’s
Technical Guidelines for SWM Submissions (i.e., emergency overflow weir, outlet control structure,

outlet headwall, safety features, maintenance access, warning signs, vegetative planting, freeboard,
erosion protection, etc.).

24 LSRCA and NVCA SWM and Erosion Requirements

The LSRCA and NVCA guidelines provide requirements for SWM submissions that are consistent with the MECP
Stormwater Management Planning and Design Manual (March 2003), South Georgian Bay Lake Simcoe Source
Protection Plan, and Erosion and Sediment Control Guideline for Urban Construction (2006). In addition, the
LSRCA guidelines require that SWM submissions also be consistent with the Lake Simcoe Protection Plan (2009).

Consideration shall be given to the LSRCA’s Stormwater Management criteria related to water quantity (Section
3.2.1), water quality (Section 3.3.1), volume control (Section 3.2.4) and erosion control (Section 3.4). In addition,
LSRCA Ontario Regulation 179/06 Implementation Guidelines shall be considered in association with new
upgraded, and/or replacement crossings (i.e., culverts, bridges, etc.). The Ontario Regulation provides additional
detail pertaining to complete submissions, criteria, cut/fill balances, minimizing fill, hydraulic, hydrology, floodplain
mapping etc.
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3. Other Design Considerations

Other disciplines were involved in this Project and had an impact on the drainage design. Input from other teams is
summarized in the sections below.

3.1 Fish and Fish Habitat

The fisheries assessment included water features detected through background information review and field
investigations within 250 metres (50 metres upstream, 200 metres downstream — where property access was
allowed) of the Ministry of Transportation project Right-of-Way (ROW), AECOM ecologists conducted a detailed
fish and fish habitat assessment of the water features in the vicinity of the Study Area between September 14 to 18,
2020 (i.e., the summer assessments), with spring field investigations occurring over multiple days in June 2021.
Field investigations were also completed in spring of 2022 (May 19 and June 9) due to changes to the Study Area
boundary that required further review for potential fish habitat.

Fifty-one (51) crossings were assessed along thirty-four (34) watercourses as part of this preliminary impact
assessment. All the crossings that contain fish habitat in the East Holland River Subwatershed, West Holland River
Subwatershed and the Maskinonge Subwatershed support warmwater fish communities. Only the crossings in the
Innisfil Creek Subwatershed support coolwater fish communities. The East and West Holland River crossings (20-
A-1 and 17-A-1, respectively), as well as C16-A-1, are known spawning habitat for muskellunge species.

Through the background information review, consultation with MNRF, and fish habitat and fish community
assessments, it was determined that 17 crossings were permanent features that provided direct fish habitat,5 were
intermittent features that provided direct fish habitat, 6 were intermittent and provided indirect habitat, and 2 were
ephemeral and provided indirect habitat. Of the remaining 21 aquatic features, 20 were ephemeral and did not
provide habitat, and 1 crossing was permanent but did not provide habitat.

Critical Habitat (SARA) was not identified at any site; however, C17-A-1 and C20-A-1 act as migratory corridors for
fish to reach upstream spawning habitat and are specialized habitats that fish use for spawning and nursery. These
two crossings, as well as C16-A-1, are also spawning habitat for muskellunge species. A full description of existing
conditions is available in the Environmental Conditions Report: Preliminary Design and project-specific assessment
of environmental impacts in accordance with Ontario Regulation 697/21 (W.O.#19 -2001) (AECOM, 2022).

In total, 23 crossings have been identified may require in-water works such as like-for-like replacement, grading,
culvert extension, new culvert installation, watercourse realignment, and new bridge construction. It was noted in
discussion with William Treaties First Nations on December 1, 2022, that they had observed both American Eel
(Anguilla rostrata; Endangered Species Act — Endangered, Species at Risk Act — Not at Risk) and Northern Sunfish
(Lepomis peltastes; Endangered Species Act — Special Concern, Species at Risk Act — Special Concern) in the
Holland River

Subsequently, the Project Team consulted with the Ministry of the Environment, Conservation and Parks, in March
2023 and was advised that the Ministry of Environment, Conservation and Parks records have no documented
observances of the American Eel or Northern Sunfish in the Study Area. They also noted that the Northern Sunfish
is a species of special concern and does not have a permitting status with the Ministry of the Environment,
Conservation and Parks, and therefore would not be reported.

No records of aquatic Species at Risk that are afforded protection under the Species at Risk Act or Endangered
Species Act are known to occur in the watercourses where culverts are anticipated to be installed. The presence or
absence of Species at Risk shall be re-confirmed in subsequent design phases.

The proposed new in-water works cannot be completed under the MTO Routine Works. However, riparian
vegetation removal, like-for-like culvert replacements, and culvert cleanout work can likely follow existing Best
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Management Practices (BMPs). All other proposed works were carried to Step 4 of the Fisheries Assessment
Process. AECOM Fisheries Biologists certified in the MTO Registry, Appraisal and Qualification System (RAQS) as
Fisheries Assessment Specialists have assessed the potential negative impacts of the proposed work and
recommended appropriate mitigation measures to avoid or negate these impacts. Although a permanent alteration
of direct and indirect fish habitat is anticipated from the proposed works, mitigation and environmental provisions
have been described to reduce the impacts to fish habitat and facilitate the restoration and/or improvement of
habitat at each proposed crossing. Proposed works that shall be submitted to DFO for review are outlined in the
Fish Report — Highway 400-Highway 404 Link (Bradford Bypass) (GWP 2008-21-00) (AECOM, June 2023).

Refer to the AECOM Fish Report (AECOM, June 2023). for further information related to fish habitat requirements.

3.2 Fluvial — Channel Realignment

The following general fluvial geomorphology realignment recommendations shall be considered during the Detail
Design stages of the project:

® Channel realignment shall be designed in accordance with Natural Channel Design principles and shall
be in compliance with LSRCA Guidelines 9.1 & 9.2, including Guideline 9.2.1 and NVCA Guideline
4.6.3.1.

B Maintain bankfull channel dimensions, hydraulics, and floodplain connectivity. Assume existing bankfull
width and depth to be maintained with further assessment completed at the Detail Design stage.

Maintain meandering channel planform, where required.

Reduce impacts to infrastructure in close proximity. Watercourse shall be located away from highway
embankment to avoid erosion at the embankment.

® Improve physical habitat conditions for fish. This includes a low flow channel to improve connectivity
during low flows and incorporating habitat features.

®  Maintain continuity of channel form and process. This includes an appropriate tie-in to the longitudinal
profile and channel planform.

B Minimize the loss of channel length. There shall be no net loss of channel length unless an increase in
channel slope is beneficial to the overall design.

m  Channel shall flow perpendicularly through the crossing structure with a straighter path to the culvert
which shall eliminate erosion risk to the culvert inlet.

A table summarizing the expected realignment work has been included in the Fluvial Geomorphology Impact
Assessment Report. Additional and final details shall be confirmed in subsequent Detail Design phases.

3.3 Salt Management

The MTO Provincial Salt Management Plan contains best management practices to facilitate the optimal rate,
timing, and location of salt application. MTO effectively incorporates such that the Salt Management Plan meets the
objectives of Environment Canada's Code of Practice for Environmental Management of Road Salts. The MTO Salt
Management Plan incorporate the best available winter maintenance practices are implemented to provide safe
driving conditions on the provincial highway network while minimizing environmental impacts. Road salt best
management practices have been developed by government and industry, primarily through the Transportation
Association of Canada's Syntheses of Best Practices: Road Salt Management framework, and Environment and
Climate Change Canada's Code of Practice for the Environmental Management of Road Salts. The best
management practices typically included in a Road Salt Management Plan are proven and science-based.

The last review update was completed in 2017. Future reviews of MTO’s Salt Management Plan shall be
undertaken at significant milestones including ECCC'’s release of the next five-year review in 2022 of the Code,
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significant updates in BMP’s etc. Future plan updates shall be undertaken as needed ensuring consistency with
industry standards.

The Ministry works with stakeholders across Ontario, Canada and the United States to invest in research to
understand new products and practices to deliver snow and ice control that reduce road salt usage and mitigate
environmental impacts while maintaining public mobility and safety on provincial highways. The Ministry has
conducted extensive research into winter materials over many years that has led to changes in winter maintenance
standards and best practices. In addition, the ministry actively tracks the research undertaken in other jurisdictions.

The Ministry is an engaged member of the Source Water Protection Government Review Team to review, provide
comment towards, and revise Source Protection policies within plans. MTO reports annually to MECP on the status
of implementation of the policies in Source Protection plans.

Consult the Lakes Simcoe and Couchiching / Black River Source Protection Area (LSCSPA) to identify applicable
water quality policies and requirements for sensitive areas to chlorine within the Bradford Bypass project limits.

Snow removal and disposal shall be completed in accordance with guidelines on Snow Disposal and De-icing
Operations in Ontario and the Ministry of the Environment, Conservation and Parks (MECP) guidelines. Examples
of snow removal and de-icing include:
®  Plowing, spreading of sand, salt, anti-icing liquid, wet salt, and/or other chemicals and substances to
provide safe vehicle traction and to melt ice and snow, application rates for the above chemicals and
substances, salt management, and clean-up, and

m  Appropriate precautions to prevent salt and treated sand from entering watercourses and salt-sensitive
areas shall be undertaken.

Consultation with applicable municipalities (i.e., Bradford West Gwillimbury, East Gwillimbury and King Township)
in the Lake Simcoe watershed is recommended as they as these municipalities have developed Salt Management
Plans to help navigate the balance between environmental protection and public safety. Municipalities have
identified areas where the greatest impact to aquatic habitats are occurring, and that might require appropriate
precautions to prevent salt and treated sand from entering watercourses and salt-sensitive areas are proposed.

Appropriate precautions include:

m Directing stormwater flows from highway paved areas to proposed SWM facilities for water quality
treatment.

®m Lining ditch bottoms with Geosynthetic Clay Liners (GCLs) or similar material which offer a long-lasting
resistance to physical or chemical break-down elements, while the bentonite’s high swelling capacity
and low permeability provide an effective hydraulic seal, which shall reduce infiltration of salt laden.
runoff.

m  Protecting sensitive ground water recharge areas such as avoiding direct infiltration.

m  No direct discharge of flows from highway areas and side ditches to chloride sensitive receiving water
bodies.

B Protecting streams that support fish habitat through enhanced grassed swale retention and quality
treatments.

m  Utilizing landscape design and snowdrift mitigation strategies to optimize salt application.

m |dentifying Water Quality Objective/Requirements policies (i.e., Chloride) applicable to the Bradford
Bypass.

m  Preparation and use of MTO Salt Management Plans (SMP) which outline salt management
operational practices and strategies and Best Management Practices (BMP), in terms of Equipment,
Best Practices, Material, Storage, Testing, Storm Response, Application Rates, Snow & Ice Control
Trainings, Snow Removal & Disposal, and Technology Review. This includes implementing a balanced
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approach (use less salt and yet maintain the same level of public safety) to the highway salt application
based on the amount of snow precipitation and highway conditions.

B Areas that are particularly sensitive to road salts where additional salt management measures may be
necessary to mitigate the environmental effects of road salts in that area. This is done in accordance
with the study objectives and utilizing the Code of Practice for the Environmental Management of Road
Salts released by Environment Canada.

B In addition, snow removal and disposal would be utilized in accordance with the Ministry of the
Environment, Conservation and Parks (MECP) guidelines, Guidelines on Snow Disposal and De-icing
Operations in Ontario.
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4. Existing Drainage Condition

As illustrated in Exhibits 3.1 to Exhibit 3.7 (provided at the back of this SWM Plan), the existing drainage system
along Highway 400, Highway 404 and sideroads is accomplish by roadside ditches, transverse and sideroad
culverts, catchbasins located along municipal roads and localized ditch inlets that collect water from the ditch inlets,
watercourses and roadside ditches.

As shown in Exhibits 3.8 and 3.9, runoff generated within the Study Area drains to the three main drainage
features that cross the proposed Bradford Bypass alignment. Runoff from the western portion of the Study Area is
conveyed westerly to Penville Creek by the existing culverts located under Highway 400 (EX-CL-400-1, EX-CL-
400-2, and EX-CL-400-3). EX-CL-400-4 has been abandoned. These culverts discharge to a tributary of Penville
Creek that runs southerly along the east side of Highway 400. Flows along the tributary drains westerly across the
highway through Culvert EX-CL-400-5 to Penville Creek, which is withing the Innisfil Creek Watershed and in the
jurisdiction of the Nottawasaga Valley Conservation Authority (NVC). In addition, Figure 3.9 shows the location of
the existing culverts under Highway 400. Runoff generated within the center portion of the Study Area, which
represents more than 90% of the project drainage areas, drains to Holland River and Holland River East Branch.
These rivers run northerly and ultimately discharge to Lake Simcoe.

Figure 3.8 shows that existing Culvert EX-CL-404-2 (4880 mm x 3050 mm structural concrete) drains an
approximate area of 36.35 ha from a west area of Highway 404 to Maskinonge River, which drains northerly to
Lake Simcoe. The Holland River, Holland River East Branch and Maskinonge River are located within the
jurisdiction of Lake Simcoe Region Conservation Authority (LSRCA).

The Holland River subwatershed (Exhibit 3.8) is drained by the Holland River, which flows in a northeast direction
into Cook’s Bay (Lake Simcoe). The main tributaries of the Holland River include: Ansnorveldt Creek, Glenville
Creek, East Kettleby Creek, 400 Creek, Pottageville Creek, South Schomberg River, North Schomberg River,
Fraser Creek, Scanlon Creek, William Neeley Creek, Coulson’s Creek, and the Holland Marsh and its extensive
canal and Municipal Drain system (LSRCA, 2010).

The Holland River East Branch flows generally in a northerly direction into Cook’s Bay (Lake Simcoe). The main
tributaries of the Holland River East Branch include the Main Branch, flowing westward from a point west of
Musselman’s Lake, the Aurora Branch, Wesley Corners Creek, and Bogart Creek (LRSCA, 2010). The Main
Branch and the Aurora Branch join north of the Town of Aurora to form the Holland River East Branch and continue
to flow north to discharge into Cook’s Bay (LSRCA, 2010).

Tributaries of the Maskinonge River begin in agricultural areas in the eastern half of the subwatershed and flow
west towards Lake Simcoe. The Maskinonge River's northern and main Branches (closer to Lake Simcoe) are
classified as warmwater habitat; however, the more southern tributaries (i.e., within the Study Area) are classified
as cold to coolwater (LRSCA, 2010). Geographically, this subwatershed exists in a small portion of the Oak Ridges
Moraine, limiting the amount of its tributaries influenced by groundwater and thus coldwater habitat is rare. Land
use in the subwatershed is dominated by agriculture with natural areas interspersed throughout (LRSCA, 2010).

For additional information about the characteristics of the existing culverts and their hydrologic and hydraulic
assessments including the hydraulic assessment of the Holland River and Holland River East Branch refer to the
Drainage Report (AECOM, July 21, 2023).

Appendix B includes the existing hydrologic model that was revised for consistency between hydrologic points of
interest (pour points) and the proposed SWM pond locations. Completing this task allows the comparison of
existing (pour points) and proposed peak flows at SWM ponds. The appendix includes input parameters, data and
output files.
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5. Proposed Drainage Condition
5.1 Overview

The Ontario Ministry of Transportation (the Ministry) has retained AECOM Canada Ltd. (AECOM) to undertake a
Preliminary Design and project-specific assessment of environmental impacts for the proposed Highway 400 —
Highway 404 Link (Bradford Bypass). The Bradford Bypass (the project) is being assessed in accordance with
Ontario Regulation 697/21 (the Regulation) (October 7, 2021).

The project is a new 16.3 kilometre (km) controlled access freeway. The proposed highway will extend from
Highway 400 between 8" Line and 9" Line in Bradford West Gwillimbury, cross a small portion of King Township,
and connect to Highway 404 between Queensville Sideroad and Holborn Road in East Gwillimbury. There are
proposed full and partial interchanges, as well as grade separated crossings at intersecting municipal roads and
watercourses, including the Holland River and Holland River East Branch. This project will also include the design
integration for the replacement of the 9" Line structure on Highway 400, which will accommodate the proposed
future ramps north of the Bradford Bypass corridor. The Ministry is considering an interim four-lane configuration
and an ultimate eight-lane design for the Bradford Bypass. The interim condition shall include two general purpose
lanes in each direction and the ultimate condition shall include four lanes in each direction (one high-occupancy
vehicle lane and three general purpose travel lanes in each direction). This Report and its findings are based on the
project footprint identified within this Report. Should the footprint change or be modified in any way, a review of the
changes shall be undertaken, and the Report shall be updated to reflect the changes, impacts, mitigation
measures, and any commitments to future work.

The Overall Proposed Conditions Drainage Mosaic are shown on Exhibits 5.1 and 5.2 (provided at the back of this
report). These exhibits show the location of the proposed culverts and the drainage areas to each culvert.
Additionally, these exbibits show the locations of the pour points (or hydrologic points of interest) where existing
peak flows are compared to proposed peak flows to identify where existing flow rates are exceeded.

Where existing flow rates are exceeded, SWM measures are applied to reduce future peak flows to existing flow
rates. This includes reduction of flow velocities and minimizing erosion potential. The development of the hydrologic
model used to assess the proposed SWM strategy is summarized in the following section.

5.2 Hydrologic Assessment - Culverts

The hydrologic assessment of the proposed drainage system was completed using the MTO 2097 IDF Curves
corresponding to the 75 years service life of the Bradford Bypass proposed drainage system including proposed
culverts, flat bottom grassed swales, enhanced grassed swales and SWM Wet Ponds. Table 2 summarizes the IDF
parameters that were input into the hydrologic model to generate the 2-year and up to the 100-year design peak
flows based on the 24-hour SCS Rainfall distribution.

Table 2: Rainfall IDF Parameters — MTO IDF Online Tool (2097)

Parameter 2-year 5-year 10-year 25-year 50-year 100-year
A 388.05 511.48 592.99 694.44 773.49 844.22
B 0.043 0.052 0.051 0.051 0.053 0.052
Cc 0.676 0.682 0.685 0.686 0.688 0.688

The peak flows for the 2-year and up to the 100-year design storms are depicted in Table 3.
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Culvert I.D.

Total Drainage
Area (ha)

Proposed Highway 400 Culverts

Chainage (m)

5-year

Table 3: Proposed Drainage Conditions — Peak Flows

Total Peak Flows (m?3/s)

24-hour SCS Type ll

10-year

25-year

50-year

100-year

Remarks

PR-CL-400-1 3.9 18+595 0.18 0.32 0.41 0.53 0.64 0.73
PR-CL-400-2 279.7 17+800 2.149 3.792 4.955 6.394 7.402 8.523 Structural Culvert. Span recommended by Fluvial.
Bradford Bypass & Highway 400 Interchange — Proposed Ramp Culverts
PR-R-BBP-1A 8.6 10+096 0.169 0.304 0.400 0.523 0.631 0.720
PR-R-BBP-1B 11.2 10+950 0.232 0.403 0.523 0.676 0.809 0.920
PR-R-BBP-2 11.1 10+357 0.267 0.479 0.628 0.818 0.986 1.124
PR-R-BBP-3 24 10+471 0.086 0.156 0.205 0.268 0.324 0.370
PR-R-BBP-4 226.5 10+700 1.622 2773 3.582 4.619 5.418 6.264 Structural Culvert. Span recommended by Fluvial.
PR-R-BBP-5 22 11+171 0.055 0.099 0.130 0.169 0.204 0.233
PR-R-BBP-6A 554.4 1101++007678/ 0.839 1.784 2.508 3.493 4.397 5.166 Structural Culvert. Span recommended by Fluvial.
PR-R-BBP-6B 550.1 10+774 0.850 1.803 2.533 3.524 4.433 5.207 Structural Culvert. Span recommended by Fluvial.
PR-R-BBP-7 1.8 11+000 0.081 0.145 0.190 0.248 0.299 0.341
PR-R-BBP-8 85.4 10+346 0.18 0.40 0.56 0.80 1.05 1.20 Structural Culvert. Span recommended by Fluvial.
PR-R-BBP-9A 54 11+619 0.14 0.27 0.34 0.46 0.56 0.64
PR-R-BBP-9B 12.2 11+040 0.16 0.30 0.39 0.52 0.62 0.70
PR-R-BBP-10 270.2 10+206 2.009 3.525 4.597 5.933 6.865 7.913 Structural Culvert. Span recommended by Fluvial.
PR-R-BBP-11 295.0 12+190 2.394 4.244 5.559 7.168 8.306 9.539 Structural Culvert. Span recommended by Fluvial.
Proposed Bradford Bypass Transverse Culverts
PR-CL-BBP-1 49 12+340 0.13 0.20 0.27 0.35 0.43 0.50
PR-CL-BBP-2 78.6 13+663 0.654 1.227 1.638 2174 2.652 3.052
PR-CL-BBP-3 20.5 14+190 0.34 0.61 0.80 1.05 1.26 1.44
PR-CL-BBP-4 20.5 15+514 0.34 0.61 0.80 1.05 1.26 1.44
PR-CL-BBP-5 26.9 16+337 0.277 0.532 0.722 0.973 1.198 1.385
Culverts PR-CL-BBP-6A, PR-CL-BBP-6B and PR-CL-BBP-6C are located along a private
PR-CL-BBP-6A - 18+448 - - - - - - drainage systems. Design requirements of these drains shall be confirmed in future design
stages and in consultation with the town’s drainage superintendent.
PR-CL-BBP-6B - 18+448 - - - - - -
PR-CL-BBP-6C - 18+448 - - - - - -
PR-CL-BBP-7 4.2 18+807 0.253 0.398 0.497 0.620 0.728 0.811
PR-CL-BBP-8 5.7 19+103 0.236 0.358 0.444 0.548 0.646 0.714
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Total Drainage

Table 3: Proposed Drainage Conditions — Peak Flows

Total Peak Flows (m?3/s)

24-hour SCS Type ll

Culvert I.D. Area (ha) Chainage (m) Remarks
10-year 25-year 50-year 100-year
PR-CL-BBP-9 - 21+483 - - - - - - Overflow Culvert. Located between Yonge Street and 2" Concession Road
PR-CL-BBP-10 - 21+877 - - - - - - Overflow Culvert. Located between Yonge Street and 2" Concession Road
PR-CL-BBP-11 B B : _ _ _ _ _ CP::)onr;oesses(ijo:ri;gzds.tructure at the existing pond. Located approx. 902 m west of 2"
PR-CL-BBP-12 46 23+142 0.455 0.691 0.858 1.070 1.243 1.394
PR-CL-BBP-13 30.8 23+272 0.328 0.493 0.616 0.765 0.911 1.020
PR-CL-BBP-14 327 24+636 0.25 0.51 0.71 0.97 1.21 1.40
PR-CL-BBP-15 456 25+071 0.24 0.49 0.69 0.95 1.18 1.38
PR-CL-BBP-16 10.0 25+200 0.109 0.175 0.229 0.316 0.394 0.461
PR-CL-BBP-17 22.0 25+328 0.230 0.461 0.631 0.854 1.054 1.222
Proposed Sideroad Culverts — 9" Line
PR-CL-1 5.2 9+912 0.14 0.24 0.31 0.40 0.48 0.55
PR-CL-2 221.5 10+110 1.560 2.650 3.412 4.389 5.244 6.075 Located under 9™ Line. Structural Culvert. Span recommended by Fluvial.
Bradford Bypass & 10th Sideroad Interchange - Proposed Ramp Culverts
PR-R-10IC-1 3.6 9+540 0.05 0.122 0.17 0.24 0.31 0.36
PR-R-10IC-2 4.50 10+250 0.238 0.363 0.454 0.577 0.687 0.775
PR-R-10IC-3 1.40 9+883 0.030 0.059 0.079 0.106 0.129 0.149
PR-R-10IC-4 6.2 9+894 0.14 0.24 0.32 0.42 0.51 0.60
PR-R-10IC-5 8.9 10+130 0.28 0.44 0.58 0.75 0.91 1.05
PR-R-10IC-6 4.9 9+730 0.44 0.64 0.77 0.94 1.08 1.22
PR-R-10IC-7 1.3 9+711 0.02 0.05 0.06 0.09 0.10 0.12
PR-R-10IC-8 0.4 9+290 0.01 0.02 0.025 0.03 0.04 0.05
Bradford Bypass & Bradford Bypass Interchange - Proposed Ramp Culverts
PR-R-C4IC-1 17.5 9+691 0.16 0.35 0.50 0.69 1.01 0.778
PR-R-C4IC-2A 0.6 9+860 0.04 0.06 0.07 0.09 0.11 0.12
PR-R-C4IC-2B 1.7 9+954 0.11 0.16 0.20 0.25 0.30 0.33
PR-R-C4IC-3 244 9+773 0.69 1.06 1.34 1.70 2.02 2.29
PR-R-C4IC-4 2.50 9+820 0.268 0.382 0.458 0.554 0.640 0.708
PR-R-C4IC-5 0.40 9+788 0.014 0.027 0.037 0.049 0.060 0.069
PR-R-C4IC-6 1.7 9+940 0.029 0.060 0.083 0.114 0.142 0.165
PR-R-C4IC-7 4.8 10+160 0.243 0.373 0.467 0.592 0.709 0.799
Bradford Bypass & Bathurst Street Interchange - Proposed Ramp Culverts
PR-R-BST-1 2.20 9+818 0.085 0.150 0.194 0.251 0.301 0.341
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Total Drainage

Table 3: Proposed Drainage Conditions — Peak Flows

Total Peak Flows (m?3/s)

24-hour SCS Type ll

Culvert I.D. Area (ha) Chainage (m) Remarks
10-year 25-year 50-year 100-year
PR-R-BST-2 6.2 10+230 0.428 0.661 0.822 1.020 1.206 1.326
PR-R-BST-3 3.60 10+163 0.070 0.126 0.166 0.217 0.262 0.299
PR-R-BST-4 7.7 9+863 0.418 0.634 0.788 0.970 1.147 1.270
Bradford Bypass & 2nd Concession Road Interchange - Proposed Ramp Culverts
PR-R-2CON-1 9.2 9+680 0.97 1.45 1.78 2.21 2.56 2.85
PR-R-2CON-2 3.0 9+920 0.27 0.42 0.52 0.66 0.77 0.88
PR-R-2CON-3 243.60 9+732 1.061 2.054 2.780 3.736 4.593 5.310
PR-R-2CON-4 27.8 9+657 0.124 0.264 0.370 0.512 0.641 0.750
PR-R-2CON-5 32.3 9+893 0.461 0.705 0.887 1.093 1.303 1.459
PR-R-2CON-6 35.3 10+206 0.770 1.165 1.460 1.796 2,134 2.383
Bradford Bypass & Leslie Street Interchange - Proposed Ramp Culverts
PR-R-LST-1 434 10+084 0.24 0.52 0.73 1.01 1.26 1.48
PR-R-LST-2 8.8 10+228 0.066 0.147 0.208 0.291 0.366 0.429
PR-R-LST-3 11.1 9+718 0.200 0.305 0.381 0.485 0.578 0.657
Bradford Bypass & Highway 404 Interchange — Proposed Ramp Culverts
PR-R-404-1 121.2 11+445 0.437 0.901 1.250 1.717 2.140 2.498
PR-R-404-2 119.4 2150:613;66/ 0.433 0.894 1.241 1.705 2.126 2.481 Structural Culvert. Span recommended by Fluvial. Chapman Pond (Irrigation Pond)
PR-R-404-3 118.5 10+130 0.432 0.891 1.237 1.699 2.119 2474
PR-R-404-4 3.6 10+318 0.04 0.085 0.12 0.17 0.21 0.24
PR-R-404-5 8.3 10+333 0.06 0.14 0.20 0.27 0.34 0.40
PR-R-404-6 12.0 11+208 0.11 0.23 0.33 0.45 0.57 0.66
PR-R-404-7 7.2 10+567 0.06 0.12 0.17 0.23 0.29 0.34
PR-R-404-8A 1.7 10+250 0.02 0.04 0.06 0.08 0.10 0.12
PR-R-404-8B 2.9 11+420 0.034 0.07 0.10 0.13 0.16 0.19
PR-R-404-9 1.8 10+400 0.029 0.062 0.086 0.118 0.148 0.172
PR-R-404-10 396 104293 0.23 0.51 0.72 1.00 196 1,50 gloEsV(\)lr:r:LC\;il_:gp;he culvert size shall match the existing upstream culvert size of 4880 x
PR-R-404-11 302 10+960 0.163 0.357 0.506 0.706 0.889 1043 )l:ll;_’c\i\égn:JnI;VCE;TS;':: culvert size shall match the existing downstream culvert size of 4880
Notes:

PR-R-404-11 — Denotes Proposed “Structural” Culvert
PR-R-404-5 — Denotes Proposed Non-structural Culvert
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6. Stormwater Management Plan

Typically, without SWM treatment of runoff, erosion and sedimentation, and highway improvement works can
contribute to a rise in runoff volumes and peak flows. In turn, this can lead to flooding, degraded water quality, and
the destruction of aquatic and terrestrial habitat. To address these concerns, it is proposed to treat runoff from the
paved areas of the Bradford Bypass corridor with advanced and effective SWM runoff treatments. MTO is
committed to the protection of the natural environment, re-establishment of the benefits of rainfall precipitation, and
the protection and enhancement of water quality in the surrounding areas of the Bradford Bypass where
achievable.

The SWM strategy is depicted on Exhibits 7.1 to 7.4 (provided at the back of this SWM Plan) The overall objective
of the Stormwater Management (SWM) Plan is to minimize impacts to the existing drainage system and
surrounding natural environment in terms of degradation of water quality, increased runoff volumes and minimizing
erosion potential. It must be noted that SWM measures do not exist under existing drainage conditions along the
BBP with the exception of a few scattered ponds along the corridor. However, most of these ponds function as
irrigation ponds and/or recreation purposes. As shown on Exhibit 5.1 two existing ponds (R-Ex Pond 1 and R-Ex
Pond 2) shall be relocated. Given that the area around the ponds is undeveloped, it is assumed that these two
ponds do not function as SWM ponds per MECP requirements.

The SWM strategy for the Bradford Bypass project includes flat-bottom grassed swales to be located along the
north and south sides of the Bradford Bypass where longitudinal slopes satisfy MECP requirements of 1% or less.
Enhanced grassed swales (wider swales) are recommended along side ditches that shall discharge wetlands,
marshes, and fish sensitive areas to prevent that untreated runoff from discharging directly to these areas.

MTO Highway Drainage Design Standards (HDDS, Feb. 2008), and the Ministry of the Environment, Conservation
and Parks (MECP) Stormwater Management Planning and Design Manual (March 2003) provided the design
standards for the selection and preliminary design of the SWM facilities that are required to mitigate the potential
impacts of the proposed highway works. Additionally, the Lake Simcoe Region Conservation Authority (LSRCA)
SWM Guidelines provided additional design standards and recommendations applied to the proposed SWM
facilities.

MECP guidelines includes provision of grassed swales for slopes up to 4%, despite the flat bottom swales not
meeting the required longitudinal slope of “less that 1.0%”. However, the MECP guidelines state that “Grassed
swales with a slope up to 4% can be used for water quality purposes, but effectiveness diminishes as velocity
increases”. A summary of the proposed stormwater measures is provided below.

The locations of the Flat Bottom Grassed Swales and Stormwater Management Ponds within the Study Area in
relation to vulnerable areas Intake Protection Zones (IPZ), Highly Vulnerable Aquifers (HVA) and Significant
Groundwater Recharge Areas (GWRA) are provided in Appendix G. The figures provided in this appendix are
based on information obtained from the Lakes Simcoe and Couchiching / Black River Source Protection Area
(SPA).

6.1 Flat Bottom Grassed Swales — MECP Standards

As shown in Table 4, 15,225 metres of MECP’s flat bottom grassed swales are proposed along the Braford Bypass
north and south side ditches and along highway ramps. The swales have been designed for the ultimate conditions.
These swales shall provide water quality treatment of runoff generated within the paved areas of the Bradford
Bypass. The grassed swales shall reduce flow velocities and promote infiltration where permitted by the
characteristics of the soil. The grassed swales are particularly ideal for highway applications due to their linear
nature. However, specific MECP Design Criteria must be achieved. Proposed flow rates and velocities are
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determined along the swales to provide the required water quality and erosion criteria. The flat bottom grassed
swales included in Table 4 meet the MECP longitudinal slope requirement of 1% or less.

To maintain the swale within the highway ROW, the bottom widths has been sized based on the available land,
road slope and grading constraints. Based on findings from future geotechnical investigations, in areas where the
groundwater elevation is high and closed to the ground, the swale shall be designed as shallow as possible to
minimize adverse impacts to ground water levels and quality and to protect ground water recharge areas.

Permanent rock flow check dams (i.e., OPSD 219.210) are proposed along the flat bottom grassed swales where
longitudinal profile allows it. The permanent flow check dams shall further slow down flow velocities, provide some
measure of flood attenuation (quantity control) and shall promote runoff infiltration and ground water recharge.

For illustrative purposes, Figure 3A shows a typical flat bottom grassed swale with permanent rock flow check
dams. As an alternative, Figure 3B shows an enhanced grassed swale (wider swale) with concrete weir (dams) for
flow attenuation, runoff infiltration and reduction of erosion potential. Figure 4 presents a concept of the flow check
dams spacing along flat bottom and enhanced grassed swales. Enhanced grassed swales are proposed to be
installed along the side ditches that discharge to sensitive areas and/or areas that support fish habitat (i.e., flows
discharging to Holland River and Holland River East Branch).

Figure 3A — Location of Permanent Flow Check Dams along a Flat Bottom Grassed Swale
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CONCRETE WEIR .

Figure 3B — Enhanced Grassed Swale with Concrete Weirs (dams)

THE REQUIRED SPACING BETWEEN FLOW CHECK
DAMS MAY NOT FEASIBLE TO ACHIEVE IN SOME
LOCATIONS ALONG THE SWALES DUE TO THE STEEP L = THE DISTANCE SUCH THAT POINTS

LONGITUDINAL SLOPE OF COUNTY ROAD 4 A AND B HAVE THE SAME ELEVATION

GRASSED SWALE PROFILE WITH ROCK CHECK DAM

Figure 4 — Conceptual locations of flow check dams along flat bottom grassed swales

The Bradford Bypass corridor is proposed to feature over 15,200 metres of flat bottom grassed swales that shall
provide water quality treatment of runoff generated within the paved areas, not already treated by the proposed
nine (9) SWM ponds. The ponds shall provide enhanced protection level (80% long-term Suspended Solids
removal) or greater. This demonstrates the Ministry’s commitment to delivering robust water quality and quantity
treatment facilities within the Bradford Bypass corridor. Where additional opportunities are present, both treatments
are proposed to occur concurrently.

Appendix C provides the calculations for the Water Quality Analysis during the 4 hour 25mm Chicago Storm, and
the Erosion Potential Analysis during the 100 year Design Storm. The calculations document the hydraulic
performance of the proposed flat-bottom grassed swales and their compliance with the water quality and erosion
potential design criteria from MECP.
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Table 4: Proposed Flat Bottom Grassed Swales — Preliminary Locations

H 1
| .
Swale Location Sheinege Swale Length Loﬁ‘:iatrjgﬁal Bstnltaolfn Swale Side Swale Outlet to: Remarks
From To (m) Slope (%) | Width (m) S °PeS
Proposed Bradford Bypass — West of Holland River

Right Ditch 11+760 11+720 40 0.35 1.2 3:1 Downstream flat bottom swale

Left Ditch 12+015 12+000 15 0.84 1.2 3:1 Downstream flat bottom swale |10t Sideroad interchange
Right Ditch 12+100 12+120 20 0.92 1.2 3:1 SWM Pond P-SWM P-3 10t Sideroad interchange
Right Ditch 12+300 12+260 40 0.90 1.2 3:1 SWM Pond P-SWM P-3 10t Sideroad interchange
Left Ditch 12+390 12+260 130 0.80 1.2 3:1 Culvert PR-R-10I1C-7 10t Sideroad interchange
Right Ditch 12+440 12+540 100 0.60 1.2 3:1 Downstream flat bottom swale | 10t Sideroad interchange
Right Ditch 12+560 12+740 180 0.60 1.2 3:1 Culvert PR-R-10IC-5 10t Sideroad interchange
Right Ditch 12+740 13+080 340 0.60 1.2 3:1 Downstream flat bottom swale |1t Sideroad interchange
Left Ditch 12+440 12+480 40 0.60 1.2 3:1 SWM Pond R-EX Pond-1 10t Sideroad interchange
Left Ditch 12+550 12+720 170 0.70 1.2 3:1 SWM Pond R-Ex Pond-2 10t Sideroad interchange
Left Ditch 12+820 12+880 60 0.80 1.2 3:1 Downstream flat bottom swale | 10th Sigeroad interchange
Left Ditch 12+980 13+100 120 0.85 1.2 3:1 Downstream flat bottom swale -

Right Ditch 13+340 13+380 40 0.50 1.2 3:1 Downstream flat bottom swale -

Left Ditch 13+400 13+420 20 0.64 1.2 3:1 Downstream flat bottom swale -

Right Ditch 13+460 13+500 40 0.30 1.2 3:1 Downstream flat bottom swale -

Right Ditch 13+710 13+670 40 0.40 1.2 3:1 Culvert PR-CL-BBP-2 -

Left Ditch 13+710 13+660 50 0.65 1.2 3:1 Culvert PR-CL-BBP-2 -

Left Ditch 13+740 13+720 20 0.60 1.2 3:1 Downstream flat bottom swale -

Right Ditch 13+760 13+740 20 0.40 1.2 3:1 Downstream flat bottom swale -

Right Ditch 13+780 14+020 240 0.50 1.2 3:1 Downstream flat bottom swale -

Left Ditch 13+820 13+780 40 0.74 1.2 3:1 Downstream flat bottom swale -

Left Ditch 13+820 13+920 100 0.50 1.2 3:1 Downstream flat bottom swale -
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. Chainage (m)' ‘ Swale Length Av¢-arag-e Swale Swale Side
Swale Location Longitudinal Bottom Swale Outlet to: Remarks
From To (m) Slope (%) | Width(m) S °PeS
Left Ditch 13+960 14+060 100 0.45 1.2 3:1 Downstream flat bottom swale -
Left Ditch 14+100 14+140 40 0.60 1.2 3:1 Downstream flat bottom swale -

Right Ditch 14+320 14+220 100 0.45 1.2 3:1 Culvert PR-CL-BBP-3 -
Left Ditch 14+200 14+260 60 0.60 1.2 3:1 Culvert PR-CL-BBP-3 -
Left Ditch 14+280 14+260 20 0.68 1.2 3:1 Downstream flat bottom swale -

Right Ditch 14+350 14+600 250 0.60 1.2 3:1 Downstream flat bottom swale -
Left Ditch 14+350 14+600 250 0.60 1.2 3:1 Downstream flat bottom swale -
Left Ditch 14+700 14+720 20 0.96 1.2 3:1 Downstream flat bottom swale -

Right Ditch 14+880 14+980 100 0.40 1.2 3:1 Downstream flat bottom swale -

Right Ditch 15+100 15+260 160 0.35 1.2 3:1 Downstream flat bottom swale | County Road 4 Interchange
Left Ditch 15+135 15+165 30 0.30 1.2 3:1 Downstream flat bottom swale | County Road 4 Interchange
Left Ditch 15+660 15+680 20 0.90 1.2 3:1 SWM Pond P-SWM P-5 County Road 4 Interchange
Left Ditch 15+840 15+880 40 0.60 1.2 3:1 Culvert PR-R-C4IC-7 County Road 4 Interchange

Right Ditch 16+320 16+340 20 0.97 1.2 3:1 Culvert PR-R-BBP-5 -

Left Ditch 16+320 16+340 20 0.56 1.2 3:1 Culvert PR-R-BBP-5 -

Right Ditch 16+380 16+550 170 0.36 1.2 3:1 Downstream flat bottom swale -
Left Ditch 16+440 16+500 60 0.75 1.2 3:1 Downstream flat bottom swale -

Right Ditch 16+760 16+875 115 0.34 1.2 3:1 Downstream flat bottom swale -
Left Ditch 16+740 16+840 100 0.30 1.2 3:1 Downstream flat bottom swale -

Right Ditch 16+980 17+025 45 0.45 1.2 3:1 Downstream flat bottom swale -
Left Ditch 16+940 17+025 85 0.33 1.2 3:1 Downstream flat bottom swale -

Proposed Bradford Bypass — East of Yonge Street

Right Ditch 21+280 | 21+140 140 0.20 1.2 3:1 Downstream flat bottom swale -

Left Ditch 214295 | 21+160 135 0.16 1.2 3:1 Downstream flat bottom swale -
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. Chainage (m)' ‘ Swale Length Av¢-arag-e Swale Swale Side
Swale Location Longitudinal Bottom Swale Outlet to: Remarks
From To (m) Slope (%) | Width(m) S °PeS
Right Ditch 21+280 21+480 200 0.15 1.2 3:1 Culvert PR-CL-BBP-9 -
Left Ditch 21+300 21+480 180 0.16 1.2 3:1 Culvert PR-CL-BBP-9 -
Right Ditch 21+660 21+480 180 0.35 1.2 3:1 Culvert PR-CL-BBP-9 -
Left Ditch 21+600 21+480 120 0.50 1.2 3:1 Culvert PR-CL-BBP-9 -
Left Ditch 21+680 21+600 80 0.30 1.2 3:1 Downstream flat bottom swale -
Right Ditch 21+800 21+660 140 0.20 1.2 3:1 Downstream flat bottom swale -
Left Ditch 21+820 21+680 140 0.20 1.2 3:1 Downstream flat bottom swale -
Right Ditch 21+800 21+880 80 0.25 1.2 3:1 Culvert PR-CL-BBP-10 -
Right Ditch 21+940 21+880 60 0.25 1.2 3:1 Culvert PR-CL-BBP-10 -
Left Ditch 21+820 22+020 200 0.25 1.2 3:1 Downstream flat bottom swale -
Right Ditch 22+020 21+940 80 0.60 1.2 3:1 Downstream flat bottom swale -
Right Ditch 22+080 22+265 185 0.30 1.2 3:1 Bridge PR-CL-BBP-11 -
Left Ditch 22+020 22+280 260 0.22 1.2 3:1 Bridge PR-CL-BBP-11 -
Right Ditch 22+445 22+285 160 0.35 1.2 3:1 Bridge PR-CL-BBP-11 -
Right Ditch 22+880 22+485 395 0.15 1.2 3:1 Downstream flat bottom swale |2nd Concession Interchange
Right Ditch 224920 22+990 70 0.15 1.2 3:1 SWM Pond P-SWM P-6 2" Concession Interchange
Left Ditch 23+160 22+305 855 0.20 1.2 3:1 Bridge PR-CL-BBP-11 2nd Concession Interchange
Right Ditch 23+900 23+345 555 0.30 1.2 3:1 Culvert PR-R-2CON-4 29 Concession Interchange
Left Ditch 23+860 23+250 610 0.25 1.2 3:1 2" Concession roadside ditch | 2nd Concession Interchange
Right Ditch 24+380 24+560 180 0.45 1.2 3:1 Culvert PR-CL-BBP-14 -
Left Ditch 24+380 24+575 195 0.45 1.2 3:1 Culvert PR-CL-BBP-14 -
Right Ditch 24+620 24+700 80 0.40 1.2 3:1 Downstream flat bottom swale -
Right Ditch 24+770 24+880 110 0.40 1.2 3:1 Downstream flat bottom swale -
Left Ditch 24+755 24+840 85 0.35 1.2 3:1 Downstream flat bottom swale -
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. Chainage (m)* ‘ Swale Length Av¢-arag_e Swale Swale Side
Swale Location Longitudinal Bottom Swale Outlet to: Remarks
From To (m) Slope (%) | Width(m) S °PeS
Left Ditch 24+840 24+915 75 0.50 1.2 3:1 Downstream flat bottom swale -
Right Ditch 24+895 24+965 70 0.55 1.2 3:1 Downstream flat bottom swale -
Right Ditch 25+090 25+155 65 0.25 1.2 3:1 Culvert PR-CL-BBP-16 -
Left Ditch 25+125 25+155 30 0.35 1.2 3:1 Culvert PR-CL-BBP-16 -
Right Ditch 25+260 25+200 60 0.30 1.2 3:1 Culvert PR-CL-BBP-16 -
Left Ditch 25+255 25+210 45 0.70 1.2 3:1 Culvert PR-CL-BBP-16 -
Right Ditch 25+295 25+315 20 0.45 1.2 3:1 Culvert PR-CL-BBP-17 -
Left Ditch 25+355 25+335 20 0.45 1.2 3:1 Culvert PR-CL-BBP-17 -
Left Ditch 25+305 25+335 30 0.45 1.2 3:1 Culvert PR-CL-BBP-17 -

Proposed Bradford Bypass & Highway 400 Interchange

E-N Ramp, Right Ditch | 10+400 10+120 280 1.00 1.2 3:1 Downstream flat bottom swale -
E-N Ramp, Left Ditch 10+400 10+140 260 1.00 1.2 3:1 Downstream flat bottom swale -
E-N Ramp, Right Ditch | 10+660 10+580 80 0.30 1.2 3:1 Downstream flat bottom swale -
E-N Ramp, Right Ditch | 10+680 10+700 20 0.70 1.2 3:1 Culvert PR-R-BBP-4 -
E-N Ramp, Left Ditch 10+680 10+700 20 0.64 1.2 3:1 Watercourse -
E-N Ramp, Right Ditch | 10+820 10+740 80 0.36 1.2 3:1 Downstream flat bottom swale -
E-N Ramp, Right Ditch | 10+910 10+840 70 0.40 1.2 3:1 Downstream flat bottom swale -
E-N Ramp, Left Ditch 10+860 10+880 20 0.90 1.2 3:1 Downstream flat bottom swale -
E-N Ramp, Right Ditch | 11+080 11+000 80 0.80 1.2 3:1 Downstream flat bottom swale -
E-S Ramp, Left Ditch 10+360 10+345 15 0.76 1.2 3:1 Culvert PR-R-BBP-8 -
E-S Ramp, Right Ditch | 10+420 10+380 40 0.50 1.2 3:1 Downstream flat bottom swale -
E-S Ramp, Left Ditch 10+400 10+380 20 1.01 1.2 3:1 Downstream flat bottom swale -
E-S Ramp, Left Ditch 10+400 10+420 20 0.32 1.2 3:1 Downstream flat bottom swale -
E-S Ramp, Right Ditch | 10+540 11+000 460 0.75 1.2 3:1 Downstream flat bottom swale -
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Chainage (m)’ ‘ Average Swale

Swale Length Swale Side
(1)) Slopes

From To Slope (%) Width (m)

Swale Location Longitudinal Bottom Swale Outlet to: Remarks

E-S Ramp, Left Ditch 10+540 10+710 170 0.75 1.2 3:1 Downstream flat bottom swale -
E-S Ramp, Left Ditch 10+810 10+715 95 0.75 1.2 3:1 Downstream flat bottom swale -
E-S Ramp, Left Ditch 10+820 10+900 80 0.75 1.2 3:1 Downstream flat bottom swale -
E-S Ramp, Left Ditch 10+960 10+980 20 0.68 1.2 3:1 Downstream flat bottom swale -
E-S Ramp, Right Ditch | 11+260 11+120 140 0.40 1.2 3:1 Culvert PR-R-BBP-5 -
E-S Ramp, Left Ditch 11+320 11+160 160 0.50 1.2 3:1 Downstream flat bottom swale -
E-S Ramp, Right Ditch | 11+420 11+440 20 0.36 1.2 3:1 Downstream flat bottom swale -
E-S Ramp, Left Ditch 11+440 11+420 20 1.00 1.2 3:1 Downstream flat bottom swale -
E-S Ramp, Right Ditch | 12+120 12+140 20 0.77 1.2 3:1 Downstream flat bottom swale -
E-S Ramp, Right Ditch | 12+320 12+190 130 0.31 1.2 3:1 Watercourse -
E-S Ramp, Left Ditch 12+265 12+245 20 0.36 1.2 3:1 Downstream flat bottom swale -
E-S Ramp, Right Ditch | 12+390 12+415 25 0.75 1.2 3:1 Downstream flat bottom swale -
E-S Ramp, Right Ditch | 12+475 12+490 15 0.75 1.2 3:1 Downstream flat bottom swale -
N-E Ramp, Right Ditch | 10+000 10+190 190 0.35 1.2 3:1 Culvert PR-R-BBP1A -
N-E Ramp, Left Ditch 10+260 10+355 95 0.70 1.2 3:1 Culvert PR-R-BBP-2 -
N-E Ramp, Right Ditch | 10+300 10+320 20 0.61 1.2 3:1 Downstream flat bottom swale -
N-E Ramp, Right Ditch | 10+440 10+420 20 0.50 1.2 3:1 Downstream flat bottom swale -
N-E Ramp, Right Ditch 10+540 10+520 20 0.14 1.2 3:1 Downstream flat bottom swale -
N-E Ramp, Right Ditch | 10+540 10+640 100 0.35 1.2 3:1 Downstream flat bottom swale -
N-E Ramp, Left Ditch 10+540 10+580 40 0.12 1.2 3:1 Downstream flat bottom swale -
N-E Ramp, Left Ditch 10+990 11+020 30 0.65 1.2 3:1 Culvert PR-R-BBP-9B -
N-E Ramp, Left Ditch 11+460 114235 225 0.40 1.2 3:1 Downstream flat bottom swale -
S-E Ramp, Right Ditch | 10+060 10+020 40 0.40 1.2 3:1 Downstream flat bottom swale -
S-E Ramp, Right Ditch | 10+060 10+100 40 0.40 1.2 3:1 Culvert PR-CL-400-2 -
Ref: 60636190 AECOM

RPT_2023-09-28_(GWP 2008-21-00) BBP_SWM Plan_60636190.Docx 28



Ministry of Transportation of Ontario

Final Bradford Bypass Stormwater Management Plan
Highway 400 - Highway 404 Link (Bradford Bypass)

. Chainage (m)' ‘ Swale Length Av¢-arag-e Swale Swale Side
Swale Location Longitudinal Bottom Swale Outlet to: Remarks
From To (m) Slope (%) | Width(m) S °PeS
S-E Ramp, Right Ditch | 10+140 10+100 40 0.40 1.2 3:1 Culvert PR-CL-400-2 -
S-E Ramp, Right Ditch | 10+220 10+200 20 0.90 1.2 3:1 Downstream flat bottom swale -
S-E Ramp, Right Ditch | 10+380 10+360 20 0.81 1.2 3:1 Downstream flat bottom swale -
S-E Ramp, Left Ditch 10+380 10+340 40 0.80 1.2 3:1 SWM Pond P-SWM P-2 -
S-E Ramp, Left Ditch 10+510 10+480 30 0.35 1.2 3:1 Downstream flat bottom swale -
S-E Ramp, Right Ditch | 10+520 10+500 20 0.77 1.2 3:1 Downstream flat bottom swale -
S-E Ramp, Right Ditch | 10+560 10+540 20 0.89 1.2 3:1 Downstream flat bottom swale -
S-E Ramp, Right Ditch | 10+720 10+580 140 0.40 1.2 3:1 Downstream flat bottom swale -
S-E Ramp, Right Ditch | 10+760 10+740 20 0.70 1.2 3:1 Downstream flat bottom swale -
S-E Ramp, Right Ditch | 10+760 10+780 20 0.30 1.2 3:1 Downstream flat bottom swale -
S-E Ramp, Right Ditch | 10+820 10+785 35 0.30 1.2 3:1 Watercourse -
S-E Ramp, Right Ditch | 10+980 10+860 120 0.30 1.2 3:1 Downstream flat bottom swale -

Proposed Bradford Bypass & Highway 404 Interchange

N-W Ramp, Right Ditch | 10+080 10+100 20 0.27 1.2 3:1 Downstream flat bottom swale -
N-W Ramp, Right Ditch | 10+120 10+180 60 0.40 1.2 3:1 Downstream flat bottom swale -
N-W Ramp, Right Ditch | 10+180 10+220 40 0.45 1.2 3:1 Downstream flat bottom swale -
N-W Ramp, Right Ditch | 10+240 10+260 20 0.45 1.2 3:1 Downstream flat bottom swale -
N-W Ramp, Right Ditch | 10+620 10+700 80 0.80 1.2 3:1 Downstream flat bottom swale -
N-W Ramp, Right Ditch | 10+700 10+765 65 0.05 1.2 3:1 SWM Pond P-SWM P-8 -
W-N Ramp, Right Ditch | 10+320 10+295 25 0.35 1.2 3:1 Downstream flat bottom swale -
W-N Ramp, Left Ditch | 10+260 10+340 80 0.50 1.2 3:1 Culvert PR-R-404-6 -
W-N Ramp, Left Ditch | 10+380 10+340 40 0.50 1.2 3:1 Culvert PR-R-404-6 -
W-N Ramp, Left Ditch 11+120 11+170 50 0.70 1.2 3:1 Downstream flat bottom swale -
W-N Ramp, Right Ditch | 11+180 11+160 20 0.20 1.2 3:1 Downstream flat bottom swale -
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. Chainage (m)' ‘ Swale Length Av¢-arag-e Swale Swale Side
Swale Location Longitudinal Bottom Swale Outlet to: Remarks
From To (m) Slope (%) | Width(m) S °PeS
W-N Ramp, Right Ditch | 11+280 11+340 60 0.35 1.2 3:1 Downstream flat bottom swale -
W-N Ramp, Left Ditch 11+360 11+425 65 0.30 1.2 3:1 Downstream flat bottom swale -
W-N Ramp, Left Ditch 11+425 11+500 75 0.30 1.2 3:1 Downstream flat bottom swale -
W-N Ramp, Right Ditch | 11+400 11+500 100 0.55 1.2 3:1 Downstream flat bottom swale -
S-W Ramp, Right Ditch | 10+000 10+040 40 0.53 1.2 3:1 Downstream flat bottom swale -
S-W Ramp, Right Ditch | 10+140 10+220 80 0.63 1.2 3:1 Downstream flat bottom swale -
S-W Ramp, Right Ditch | 10+355 10+400 45 0.10 1.2 3:1 Watercourse -
S-W Ramp, Right Ditch | 10+440 10+400 40 0.20 1.2 3:1 Watercourse -
S-W Ramp, Left Ditch 10+480 10+440 40 0.75 1.2 3:1 Culvert PR-R-404-9 -
S-W Ramp, Right Ditch | 10+520 10+500 20 0.70 1.2 3:1 Downstream flat bottom swale -
S-W Ramp, Right Ditch | 10+800 10+830 30 0.40 1.2 3:1 Downstream flat bottom swale -
S-W Ramp, Left Ditch 10+840 10+800 40 0.03 1.2 3:1 Downstream flat bottom swale -
S-W Ramp, Left Ditch 11+140 11+210 70 0.40 1.2 3:1 Culvert PR-R-404-6 -
S-W Ramp, Left Ditch 11+210 11+300 ) 0.40 1.2 3:1 Culvert PR-R-404-6 -
W-S Ramp, Right Ditch | 10+040 10+000 40 0.75 1.2 3:1 Downstream flat bottom swale -
W-S Ramp, Right Ditch | 10+100 10+120 20 0.82 1.2 3:1 Downstream flat bottom swale -
W-S Ramp, Right Ditch | 10+270 10+320 50 0.34 1.2 3:1 Culvert PR-R-404-4 -
W-S Ramp, Left Ditch 10+280 10+320 40 0.40 1.2 3:1 Culvert PR-R-404-4 -
W-S Ramp, Right Ditch | 10+360 10+340 20 0.55 1.2 3:1 Culvert PR-R-404-4 -
W-S Ramp, Right Ditch | 10+680 10+580 100 0.50 1.2 3:1 Downstream flat bottom swale -
W-S Ramp, Left Ditch 10+630 10+580 50 0.50 1.2 3:1 Downstream flat bottom swale -
W-S Ramp, Right Ditch | 10+680 10+780 100 0.55 1.2 3:1 Downstream flat bottom swale -
W-S Ramp, Left Ditch 10+635 10+780 145 0.55 1.2 3:1 Downstream flat bottom swale -
W-S Ramp, Left Ditch 10+800 10+820 20 0.67 1.2 3:1 Downstream flat bottom swale -
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Chainage (m)’ ‘ A Swal
ge (m) Swale Length verage wele Swale Side
(1)) Slopes

From To Slope (%) Width (m)

Swale Location Longitudinal Bottom Swale Outlet to: Remarks

W-S Ramp, Left Ditch 10+840 10+860 20 0.10 1.2 3:1 Downstream flat bottom swale -
W-S Ramp, Right Ditch | 10+860 10+900 40 0.80 1.2 3:1 Downstream flat bottom swale -
W-S Ramp, Right Ditch | 10+960 10+980 20 0.42 1.2 3:1 Culvert PR-R-404-11 -

TOTAL LENGTH?(m)| 15,225

Notes: 1. Chainage based on high point to low point
2. Total swale length at interchanges is 6,020 m.
3. Dimensions and outlet point of the swales shown in this table shall be reviewed and confirmed during the detailed design phase.
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6.2 MECP Stormwater Management (SWM) Ponds

Exhibits 7.1 to 7.4 (provided at the back of this report), show the location of the proposed nine (9) SWM ponds that
shall provide quantity and quality control of runoff for an area of 130.0 hectares that drains toward the Bradford
Bypass. The ponds shall provide enhanced protection levels (80% long-term S.S. removal) or greater. The ponds
shall not provide water quality treatment for flows generated within external drainage areas. The ponds has been
designed for the ultimate conditions.

Table 5 provides the characteristics of the SWM ponds, including their drainage area, pond dimensions, elevations
for the different zones within the ponds (top and bottom elevations of the pond, and the permanent pool elevation).
The permanent pool in the pond is the amount of runoff volume estimated based on water quality requirements
included in the MECP guidelines.

Additionally, Table 5 provides the required 100-year runoff volume versus the provided storage capacity in the
ponds. It should be noted that the provided storage capacity in the ponds exceeds the required 100-year runoff
volume. The required land area to accommodate the pond is included.

The pond characteristics (i.e., area, side slope, depth, etc.) are based on the MECP Stormwater Management
Planning and Design Manual (March 2003), and the LSRCA Technical Guidelines for Stormwater Management
Submissions (Sept. 1, 2016).

The MECP’s Table 3.2 (Water Quality Storage Requirements based on Receiving Waters), provides storage
requirements for drainage areas with a minimum percentage of imperviousness of 35%. The impervious value of
35% was adopted for the ponds with drainage areas with less than this minimum threshold.

Pond P-SWM P-1, shall provide water quality and quantity control of runoff for a drainage area of 14.50 ha with a
percentage of imperviousness of 35% (actual 11% imperviousness). This pond shall discharge to the upstream end
of proposed Culvert PR-R-BBP-11.

Pond P-SWM P-2, shall provide water quality and quantity control of runoff for a drainage area of 15.90 ha with a
percentage of imperviousness of 35% (actual 10% imperviousness). This pond shall discharge to the upstream end
of proposed Culvert PR-R-BBP-10.

Pond P-SWM P-3, shall provide water quality and quantity control of runoff for a drainage area of 11.0 ha with a
percentage of imperviousness of 35%. This pond shall discharge to the upstream end of proposed Culvert PR-R-
101C-4 located at the Bradford Bypass and 10t Sideroad interchange.

Pond P-SWM P-4, shall provide water quality and quantity control of runoff for a drainage area of 20.80 ha with a
percentage of imperviousness of 38%. This pond shall discharge to the upstream end of proposed Culvert PR-R-
C4IC-3 located at the Bradford Bypass and County Road 4 interchange. To create this pond, a berm shall be
constructed at the downstream end of the pond to provide positive drainage to Culvert PR-R-C4IC-3.

Pond P-SWM P-5, shall provide water quality and quantity control of runoff for a drainage area of 4.80 ha with a
percentage of imperviousness of 40%. This pond shall discharge to the upstream end of proposed Culvert PR-R-
10IC-7 located at the Bradford Bypass and County Road 4 interchange.

Pond P-SWM P-6, shall provide water quality and quantity control of runoff for a drainage area of 7.60 ha with a
percentage of imperviousness of 37%. This pond shall discharge to a channel with an approximate bottom
elevation of 220.0 (to be confirmed in future design stages). A berm shall be required to provide the required
positive drainage for outflows from the pond to the downstream channel. The pond is located at the Bradford
Bypass and 2" Concession Road interchange.
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Pond Dimension at Top of

Length

Bradford Bypass & Highway 400 Interchange

Pond (m)

Width Depth 2

Side
Slopes
(5:1) 3

Table 5: Proposed SWM Ponds — Preliminary Characteristics

Pond Elevations (m)

Approximate
Ground

Pond
Bottom

Permanent
Pool

100-year Storage
Volume (m3)

Required 4 Provided

Surface
Area (m?) 5

Based on Table 3.2
(MECP Guideline) ©

Imperviousness
(%)

Required
Volume (m3)

Pond Discharges to:

P-SWM P-1 14.50 66.0 35.0 2.50 5:1 254.0 251.50 252.50 2875 3141 2310 35 2030 Upstream end (Inv=252.35) of proposed Culvert PR-R-BBP-11
P-SWM P-2 15.90 75.0 45.0 2.50 5.1 256.10 253.60 254.60 5200 5211 3375 35 2226 Upstream end (Inv=253.30) of proposed Culvert PR-R-BBP-10
Bradford Bypass & 10" Sideroad Interchange
P-SWM P-3 8.90 41.0 33.0 2.40 5:1 283.50 281.0 282.0 1542 1578 1353 35 1246 Upstream end (Inv=279.60) of proposed Culvert PR-R-101C-4
Bradford Bypass & County Road 4 Interchange
Upstream end (Inv=249.88) of proposed Culvert PR-R-C4IC-3.
P-SWM P-4 2440 | 4150 | 350 | 2.50 5:1 252.0 24950 | 25050 | 1738 | 1762 1423 38 2440  |Flows from an external area to the pond shall be redirected so that
its flows shall bypass the pond to reduce the pond’s storage volume
requirements
P-SWM P-5 4.80 36.0 30.0 2.50 5:1 248.0 245.50 246.50 1127 1159 1080 40 732 Upstream end (Inv=246.0) of proposed Culvert PR-R-C4IC-7
Bradford Bypass & 2nd Concession Road Interchange
P-SWM P-6 9.20 43.0 38.0 2.50 5:1 221.85 219.35 220.35 2000 2006 1594 37 1334 Upstream end (Inv=220.15) of proposed Culvert PR-R-2CON-1
Upstream end (Inv=220.60) of proposed Culvert PR-R-2CON-6.
. Flows from an external area to the pond shall be redirected so that
P-SWM P-7 35.30 43.0 31.0 2.50 5:1 222.15 219.65 220.65 1400 1453 1333 43 4236 its flows shall bypass the pond to reduce the pond’s storage volume
requirements
Bradford Bypass & Highway 404 Interchange
P-SWM P-8 13.10 37.0 32.0 2.50 5:1 246.20 243.70 244.70 1300 1325 1184 38 1932 Downstream watercourse. Approximate bottom elevation 244.50
P-SWM P-9 7.20 36.0 30.0 2.50 5:1 252.0 249.50 250.50 1112 1159 1080 35 1008 Upstream end (Inv=249.75) of proposed Culvert PR-R-404-7

Notes: A total area of approximately 130.0 ha shall be treated by the proposed SWM ponds (excluding the existing ponds to be relocated and the proposed ponds to treat bridge deck areas).

1. SWM Ponds shall provide an Enhanced Level of water quality treatment (80% TSS Removal) based on MECP requirements. P-SWM P-1 denotes: Proposed SWM Pond number 1
2. Depth from bottom of weir elevation to pond bottom. Bottom of weir set at the 100-yr Water Level in the pond. Top of berm elevation equals bottom of weir plus 0.30m freeboard.

3. Side slopes (5:1) based on MECP standards.
4. Required 100-year storage volume from SWMHYMO hydrologic model output file.
5. Based on dimensions of the pond. No safety factor has been included.

6. Based on Enhanced Protection Level (80% Long Term S.S. Removal). To be confirmed at future design stages.
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Pond P-SWM P-7, shall provide water quality and quantity control of runoff for a drainage area of 35.50 ha with an
imperviousness of 43%. This pond shall discharge to the upstream end of proposed Culvert PR-R-2CON-6 located
at the Bradford Bypass and 2"¢ Concession Road interchange. A berm shall be required to create this pond and to
provide positive drainage to the proposed culvert.

Pond P-SWM P-8, shall provide water quality and quantity control of runoff for a drainage area of 13.10 ha with an
imperviousness of 38%. This pond shall discharge to a watercourse located approximately 14 meters from the
pond. The bottom elevation of the watercourse at the outlet point is approximately 244.50. The pond shall be
located just north of Ramp N-W of the Bradford Bypass and Highway 404 interchange.

Pond P-SWM P-9, shall provide water quality and quantity control of runoff for a drainage area of 6.50 ha with an
imperviousness of 35%(actual 12% imperviousness). This pond shall discharge to the upstream end of proposed
Culvert PR-R-404-7 located at the Bradford Bypass and Highway 404 interchange.

In addition to the proposed ponds, existing ponds (R-EX Pond-1 and R-EX-Pond 2) shall be relocated and shall
provide quality and quantity control of runoff for an area of 1.40 ha and 4.5 ha respectively. These two ponds are
located at the Bradford Bypass and 10t Sideroad interchange.

As depicted in Exhibits 7.1, 7.2 and 7.3 the highway areas that shall not be treated by the proposed SWM ponds
shall be treated by 15,225 metres of flat bottom grassed swales and enhanced grassed swales. These swales shall
be designed according to MECP design criteria.

As shown in Exhibit 7.4, four (4) pocket ponds (HR-POND-1 to HR-POND-4) shall provide water quality treatment
of runoff generated within the deck areas of the proposed Holland River and Holland River East Branch bridge
structures. In addition, these pocket ponds shall provide protection to wetlands, marshes and sensitive areas
located in the vicinity of the Holland Rivers. Exhibit 7.4 provides a conceptual design of the pocket ponds.

The four (4) pocket ponds (HR-POND-1 to HR-POND-4) located near Holland River and Holland River East Brach
are located outside the limits of the Provincially Significant Wetlands (PSW). It is recommended to maintain these
ponds outside the limits of the PSW.

Additional geotechnical investigations shall be carried out in subsequent design phases to satisfy the technical
information and data that is required to facilitate the Detail Design of facilities such as ponds.

6.3 Flow Comparison - Controlled vs. Uncontrolled

This section documents the results from comparing the existing peak flows at pour point locations and the proposed
peak flows at the SWM pond locations. An effort has been made to identify existing pour point locations that match
the locations of the ponds; otherwise, the comparison of flows is not possible.

Table 6 provides the results from the comparison between existing and proposed uncontrolled peak flows. The
results presented in this table indicate that the proposed flows are higher than existing flow rates due to an increase
in paved areas. Appendix D provides the hydrologic model (data and output files) that was used to estimate the
proposed peak flows without the SWM ponds quantity control.

The locations of the existing condition hydrologic points of interest (pour points) are depicted in Exhibits 3.1 to 3.7;
whereas the proposed SWM pond locations are presented in Exhibits 5.1 and 5.2.

Table 7 provides the results from the comparison between existing and proposed controlled peak flows. The results
presented in this table indicate that the quantity control provided by the proposed SWM ponds reduce proposed
peak flows to existing flow rates or less. Appendix E.1 includes the hydrologic model (data and output files) for the
controlled peak flows. Appendix E.2 includes the SWMHYMO Schematics for the controlled peak flows.
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Table 6: Comparison between Existing and Proposed Uncontrolled Peak Flows

Pour Point
(Hydraulic Point of Interest)

Peak Flows Comparison (m?/s)
24-hr SCS Type |l

2 -year 5 -year 10 -year 25 -year 50 -year 100 -year
Existing Proposed
Existing U:;gﬁ?rﬁﬁe d Difference Existing U:;gﬁ?rﬁﬁe d Difference | Existing U rl:,cr:?)';?rs;f‘e d Difference Existing U:;gﬁ?rﬁﬁe d Difference Existing U:;gﬁ?rﬁg d Difference Existing U:;gﬁ?rﬁﬁe d Difference
C10-A-5 P-SWM P-1 0.17 0.28 +0.11 0.38 0.51 +.0.13 0.53 0.67 +0.14 0.73 0.87 +0.14 0.73 1.05 +0.13 1.08 1.20 +0.12
EX-CL-400-5 | P-SWM P-2 0.32 0.40 +0.08 0.58 0.71 +0.13 0.77 0.93 +0.16 1.01 1.21 +0.20 1.01 1.50 +0.28 1.40 1.66 +0.26
C11-B-1 P-SWM P-3 0.25 0.34 +0.09 0.45 0.54 +0.09 0.60 0.70 +0.10 0.78 0.92 +0.14 0.78 1.1 +0.16 1.08 1.28 +0.20
C11-B-2 (Ei’é_'j%rl‘g:%) 0.15 0.24 +0.09 0.31 0.36 +0.05 0.42 0.45 +0.03 0.57 0.58 +0.01 0.70 0.69 -0.01 0.81 0.78 -0.03
C-15-A-1 P-SWM P-4 0.40 0.60 +0.20 0.69 0.91 +0.22 0.90 1.14 +0.24 1.18 1.45 +0.27 1.18 1.73 +0.31 1.63 1.96 +0.33
C15-B-1 P-SWM P-5 0.18 0.24 +0.06 0.31 0.37 +0.06 0.39 0.47 +0.08 0.50 0.60 +0.10 0.50 0.71 +0.11 0.68 0.80 +0.12
C23-B-1 P-SWM P-6 0.42 0.55 +0.13 0.70 0.87 +0.17 0.90 1.08 +0.18 1.15 1.36 +0.21 1.15 1.62 +0.25 1.55 1.83 +0.28
C23-B-2 P-SWM P-7 0.51 0.77 +0.26 0.87 1.17 +0.30 1.13 1.46 +0.33 1.45 1.80 +0.35 1.45 213 +0.39 2.0 2.38 +0.38
C25-B-1 P-SWM P-8 0.09 0.12 +0.03 0.19 0.25 +0.06 0.26 0.36 +0.10 0.36 0.50 +0.14 0.36 0.62 +0.16 0.53 0.72 +0.19
C25-B-2 P-SWM P-9 0.046 0.05 +0.01 0.09 0.11 +0.02 0.13 0.15 +0.02 0.19 0.21 +0.02 0.19 0.27 +0.03 0.28 0.31 +0.03

Table 7: Comparison between Existing and Proposed Controlled Peak Flows

Pour Point
(Hydraulic Point of Interest)

Peak Flows Comparison (m?/s)
24-hr SCS Type ll

2 -year 5 -year 10 -year 25 -year 50 -year 100 -year

Existing Proposed Proposed Proposed Proposed Proposed Proposed Proposed

Existin Controlled Exceeds Existin Controlled Exceeds Existin Controlled Exceeds Existin Controlled Exceeds Existin Controlled | Exceeds Existin Controlled Exceeds

g Proposed @ Exist. Flow 9 Proposed Exist. Flow 9 Proposed Exist. Flow g Proposed Exist. Flow g Proposed | Exist. Flow 9 Proposed Exist. Flow

Rate? Rate? Rate? Rate? Rate? Rate?
C10-A-5 P-SWM P-1 0.17 - - 0.38 0.31 No 0.53 0.32 No 0.73 0.33 No 0.73 0.34 No 1.08 0.34 No
EX-CL-400-5 P-SWM P-2 0.32 0.09 No 0.58 0.10 No 0.77 0.1 No 1.01 0.12 No 1.01 0.13 No 1.40 0.13 No
C11-B-1 P-SWM P-3 0.25 0.25 No 0.45 0.26 No 0.60 0.26 No 0.78 0.27 No 0.78 0.27 No 1.08 0.28 No
R-Ex Pond-2

C11-B-2 (PR-R-10IC-2) 0.15 0.11 No 0.31 0.11 No 0.42 0.1 No 0.57 0.12 No 0.57 0.12 No 0.81 0.14 No
C-15-A-1 P-SWM P-4 0.40 0.32 No 0.69 0.34 No 0.90 0.36 No 1.18 0.38 No 1.18 0.40 No 1.63 0.42 No
C15-B-1 P-SWM P-5 0.18 0.08 No 0.31 0.08 No 0.39 0.08 No 0.50 0.09 No 0.50 0.08 No 0.68 0.08 No
C23-B1 P-SWM P-6 0.42 0.41 No 0.70 0.42 No 0.90 0.43 No 1.15 0.45 No 1.15 0.46 No 1.55 0.47 No
C23-B-2 P-SWM P-7 0.51 0.51 No 0.87 0.53 No 1.13 0.55 No 1.45 0.56 No 1.45 0.60 No 20 0.60 No
C25-B-1 P-SWM P-8 0.09 0.10 No 0.19 0.12 No 0.26 0.13 No 0.36 0.14 No 0.36 0.14 No 0.53 0.14 No
C25-B-2 P-SWM P-9 0.046 0.05 No 0.09 0.07 No 0.13 0.07 No 0.19 0.08 No 0.19 0.07 No 0.28 0.08 No
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7. Operation, Maintenance and Monitoring

The Ministry of the Environment’s Stormwater Management Planning and Design Manual, March 2003 (Section 6)
provides guidelines for operation, maintenance and monitoring the performance of the proposed SWM facilities.
Regular inspection and maintenance is recommended for the proposed SWM Plan (flat bottom grassed swales, and
SWM facilities) of the Bradford Bypass to keep the system operating as designed.

71 Inspections

Regular inspection is essential to assess the condition of the site, provide clean up and maintenance solutions and set
goals for the upcoming year, including security fence maintenance and repairs, locking mechanism, inspection and
maintenance of the access road to the SWM facilities.

7.2 Maintenance — Flat Bottom Grassed Swales

For the flat bottom grass swales with permanent flow check dams, five main operation and maintenance activities shall
be completed, which are explained below.

m Grass cutting: For flat bottom grass swales, longer grass is more beneficial for quality control of runoff;
however, the aesthetics of the property is usually of some concern to the nearby residence. Grass-cutting
is provided mainly to keep the property looking neat and tidy but shall be limited if at all possible.
Appropriate equipment shall be identified based on the presence of hills and valley that may restrict the
use of the equipment. Maintenance access to provide the required maintenance shall be factored into the
design.

B Minor landscaping: to restore seasonal vegetation loss, maintain desired planting densities along side
slopes, remove undesirable plant species and improve aesthetics.

m  Weed control: Weeds are referred to as unwanted vegetation species which could be invasive to adjacent
areas if it is not controlled or have negative impacts on the SWM facility operation. Weed control may be
required annually.

m  Removal of accumulated sediment: Sediment removal for grassed swales is required when the
aesthetic attributes of the swale indicate so. Discoloration of the soil or the buildup of a “crust” may indicate
the need for sediment cleanout. The frequency of sediment removal depends on the drainage catchment
area and level of imperviousness. The initial inspections shall provide guidance on future removal
schedules. The upstream side of flow check dams shall be a focus of the inspections as this is likely where
sediment buildup shall occur. MECP sediment disposal requirements shall be consulted for information
pertaining to the exact parameters and acceptable levels for different disposal options.

® Trash removal: Trash removal is an integral part of the SWM facility maintenance. Generally, a “spring
cleanup” is needed to remove trash and debris from all surface SWM ponds. Trash removal is then
performed as required based on observations during regular inspections.

All Remedial Works shall need to be performed within the MTO ROW. Additional monitoring events and/or an increase
in inspection frequency may be required to verify the effectiveness of the proposed maintenance program and

monitoring works.

Specific inspection guidelines for check dams include the following:
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Regular inspections shall be made to ensure that the center of the dam is lower than the edges.
Check the structural integrity of the check dams — shape, anchoring, and overall condition.
Look for scour underneath the check dam and bypasses on the sides.

Note the amount of sediment deposited upstream of the check dams.

Observe erosion of swale segments between check dams — downcutting and side scour.

Specific maintenance guidelines for check dams include the following:

7.3

Remove sediment adjacent to and accumulated behind check dams before it reaches halfway to the top of
the dam.

Restore displaced or washed out check dams to their original configuration.
Fill in or otherwise repair areas where check dam undercutting or bypasses have occurred.

Add stones to rock check dams as needed to maintain design height and cross section. Use larger stone, if
necessary, to counter higher-than-expected flow velocities.

Repair swale areas where excessive downcutting or side scour have occurred.

If the selected configuration is not preventing channel erosion, consider other materials or closer spacing in
areas experiencing the most problems.

If significant erosion occurs between dams, install a protective turf reinforcement mat or section of riprap
liner in that portion of the channel.

Maintenance — SWM Ponds

Maintenance requirements shall be identified and scheduled based on observations made during both scheduled
inspections and visits to the ponds to collect monitoring data. The types of maintenance activities needed and the
frequency with which they are performed should provide the basis for scheduling long-term maintenance operations.
Anticipated maintenance requirements have been classified as routine maintenance operations, sediment removal and
disposal operations, and remedial works.

Maintenance activities classified as Routine Maintenance Operations include, but are not limited to:

Removal of trash and debris from inside and surrounding the ponds;
Check for blocked inlet and outlets;
Check for security fences and maintenance/repair of locks on gates;

Trimming and/or clearing of vegetation along both the internal access roads and the adjacent rear property
lines;

Minor landscaping to restore seasonal vegetation loss, maintain desired planting densities along side
slopes, remove undesirable plant species and improve aesthetics;

Removal of sediment and biological accumulations from outlet structures including aquatic plant and algae
growth;

Minor structural repairs to pond inlet headwalls and components of the outlet structures;
Include the use of larvicides to control mosquito growth.

Appendix F includes Table 6.1 and Table 6.2 obtained from the MECP manual. Table 6.1 provides information
about the operation and maintenance activities that are applicable to different SWM facilities including flat bottom
grassed swales and SWM Wet ponds. Table 6.2 provides potential inspection routine questions for SWM Facilities
including flat bottom grassed swales and SWM Wet ponds.
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8. Monitoring

All monitoring and maintenance activities shall be recorded in a logbook (as a deliverable during a future maintenance
contract) kept by the proponent, also including but not limited to, the name of the designated inspector and a record of
all activities related to inspection, monitoring and maintenance.

For the grassed swales proposed for the Study Area, during the inspection it shall be verified that the grading and
vegetation are as designed, and that stormwater shall be conveyed where and how it was intended.

The following principles are proposed as the basis of the monitoring framework.

®  Monitoring must be directed at fulfilling one or more objective sets, be subject to analysis and lead to
potential actions.

m  Monitoring of receiving watercourses shall be for identifying problems, establishing a background
reference, and evaluating the effectiveness of controls.

®  Technology performance monitoring shall be used to confirm that the SWM facility operates as designed, if
not, determine if remedial design improvements are needed, or if it needs maintenance. This shall assist in
improving future designs.

®  The strategy shall recognize and incorporate existing monitoring programs.

m  Reporting on results and taking appropriate follow-up action is a key component that fulfils due diligence
expectations.

Recommendations for the subsequent design phase.

m  The proponent shall collect water samples at the inlet and outlet points of the flat bottom grassed swales to
estimate the removal efficiency of the swales in terms of concentration of total suspended solids (TSS).

B The proponent shall propose the water quality target/protection level based on the receiver sensitivity and
the MECP’s manual when preparing a SWM plan. The proponent may also need to consult the local
conservation authority to determine which water quality/quantity target is required to protect the receiving
water body.

®  Once the water quantity/quality target/protection level has been determined, the proponent shall
demonstrate in the SWM plan that the proposed SWM facility is able to achieve the defined “target”.

B As a minimum, the treated effluent shall meet a TSS concentration of 25 mg/L before discharging into the
receiving water body.

9. Temporary Works During Construction

Temporary drainage works shall abide to MTO’s Highway Drainage Design Standards TW-1, TW-2 and all the OPSS
and MTO specifications. Standard TW-1 provides guidance related to the minimum return period to be used for
temporary drainage works during construction. Standard TW-2 provides highway drainage management for temporary
works.

Table 68 (copied from Standard TW-1) summarizes the minimum return period for temporary drainage works.

Ref: 60636190 AECOM
RPT_2023-09-28_(GWP 2008-21-00) BBP_SWM Plan_60636190.Docx 38



Ministry of Transportation of Ontario

Final Bradford Bypass Stormwater Management Plan
Highway 400 - Highway 404 Link (Bradford Bypass)

Table 8: Minimum Return Period for Temporary Drainage Works

Return Period (Years)

Duration of Construction Consequence:
Medium High
Less than 2 months 2 2 2
Up to 4 months 2 5 5
Up to 8 months 5 5 10
Up to 12 months 5 5 20
Up to 18 months 5 10 25
Greater than 18 months 10 10 25

As shown in Standard TW-1, consequence ratings are identified based on public safety, traffic delays, damage due to
flooding, impacts to natural habitat for typical temporary measures, such as, temporary culvert / bridges and diversion
channels.

10. Erosion and Sediment Control

10.1 Overview

Construction shall require clearing of vegetation, topsoil stripping and earth grading that leaves exposed soils
vulnerable to wind and water erosion. Stringent sediment and erosion control measures shall need to be implemented
to ensure that the receiving storm drainage system or watercourse is not negatively impacted by construction
practices. Sediment release due to construction activities is not only detrimental to the health of the receiving system
but shall also result in costly future maintenance work of the existing downstream drainage infrastructure.

Prior to construction, the objectives of the ESCP are to protect the environmental features, water resources and
receiving water bodies located within the Study Area; such as the tributary of the West Branch of Holland River where
runoff from the County Road 4 drainage areas discharge into.

During construction, erosion and sedimentation control measures shall be implemented to prevent the migration of
soils from the site. The following recommendations shall be considered when developing the detailed Erosion and
Sedimentation Control Plan:

®  Minimize erosion potential by implementing effective measures, procedural Best Management Practices
(BMPs) and SWM BMPs; and

m  Apply sediment control measures (BMPs) to prevent off-site sediment release in the event of sediment
mobilization.

The following OPSSs and MTO SPs are recommended for inclusion in the contract documents.

®  Environmental Protection During Work in Watercourses and on Watercourse Banks in accordance with
OPSS 182;

Construction Specification for Low Flow Channel (OPSS 823);
Construction Specifications for Temporary Erosion Control (OPSS 804, April 2021);
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Temporary Erosion Control in accordance with OPSS 804, and Temporary Sediment Control in
accordance with OPSS 805;

Environmental Incident Management Under Legislation Protecting the Environment and Natural Resources
in accordance with OPSS 100;

Management of Excess Materials in accordance with OPSS 180;

General Environmental Protection in accordance with MTO NSSP;

Maintenance of Existing Drainage in accordance with MTO NSSP;

Spill Prevention and Response Contingency Plan in accordance with MTO NSSP;
Timing of in-water Work in accordance with SSP101F23;

Construction Specification for Dewatering in accordance with OPSS 517;
Placement of Aggregates in Waterbodies in accordance with OPSS.PROV 825; and
Material Specification for Aggregates — Streambed Material with OPSS.PROV 1005.

Vegetative:

All areas not subject to active construction for 30 days the area grading shall be top soiled and seeded as
per Special Provision 572S01 Oct. 2002 immediately after completion of such grading; and

Immediately following seed application, a straw erosion control blanket (or equivalent) shall be installed on
any exposed slopes adjacent to sensitive features, as per OPSS 572.05.07, 572.05.08 and 572.07.04.05.

Structural:

As construction proceeds, diversion swales shall be graded where needed along the ROW boundaries to
intercept drainage from external areas and direct it away from exposed surfaces;

Temporary sedimentation traps shall be sized based on 125 cubic metres per hectare of drainage area;
All culvert works shall be conducted “in the dry”;
All dewatering for culvert installation shall be directed to a sediment/dewatering trap;

The locations of sediment/dewatering traps shall be confirmed in the field by the on-site inspector and
environmental inspector;

Temporary silt fencing shall be installed around sensitive vegetative features and approximately 2 metres
from the final toe-of-slope for the roadway embankment widening areas;

Rock checks dams shall be provided in roadside ditches. Rock check dams detain runoff, promote
sedimentation, and reduce channel flow velocities thereby reducing potential for channel erosion;

Runoff from excavated areas or unvegetated soil shall not be permitted to discharge off site or directly into
active or temporary watercourses or any natural areas; and

The contractor shall abide by the requirements set out in the Greater Golden Horseshoe Area
Conservation Authorities Erosion and Sediment Guideline for Urban Construction (December 2006).

10.2 Supervision, Inspection and Maintenance

To ensure that the intent of the ESCP is maintained, and that erosion potential and sedimentation is minimized until the
development areas have been stabilized, the following actions are recommended:

The construction of the erosion control works shall be carefully supervised;

Inspection of proposed measures shall be completed after periods of excessive precipitation (i.e., rainfall
depths exceeding 15 millimetres);

Ref: 60636190 AECOM
RPT_2023-09-28_(GWP 2008-21-00) BBP_SWM Plan_60636190.Docx 40



Ministry of Transportation of Ontario

Final Bradford Bypass Stormwater Management Plan
Highway 400 - Highway 404 Link (Bradford Bypass)

m Bi-weekly inspection reports prepared by the engineer responsible for the project shall be submitted to the
contract administrator during construction until the development area has been stabilized;

m  Control features that fail shall be repaired immediately and an evaluation shall be completed to determine
whether additional measures are required; and

m  Prior to removal of controls, the contractor, and the engineer responsible for the project shall conduct a
joint inspection of the development area.

11. Summary and Conclusions

The SWM Plan to address SWM requirements outlined in the Ontario Regulation 697/21 for the Bradford Bypass
involved completion of the following tasks:

A description of the type of SWM application proposed for the project

Characteristics of the receiving watercourse and ecological conditions

Development of an operation and maintenance plan for the proposed SWM measures
Recommendations for a monitoring plan for the proposed SWM measures

SWM Measures

The MECP, MTO, LSRCA and NVCA design guidelines were referenced to establish the Design Criteria for the project.
Nine (9) SWM ponds shall provide quality and quantity control of runoff for an approximate area of 130.0 ha.
Considering the space along the ROW and the proposed design, flat-bottom grassed swales were selected as the
optimal mitigation measure for stormwater quality control. The swales can be constructed to treat runoff during
construction as well as once its complete. Flow check dams are proposed along the swales to improve infiltration, slow
flow velocities, and improve water quality.

Environment, Ecology and Fisheries

The fisheries assessment included water features detected through background information review and field
investigations within 250 metres (50 metres upstream, 200 metres downstream — where property access was allowed)
of the Ministry of Transportation project Right-of-Way (ROW), AECOM ecologists conducted a detailed fish and fish
habitat assessment of the water features in the vicinity of the Study Area between September 14 to 18, 2020 (i.e., the
summer assessments), with spring field investigations occurring over multiple days in June 2021. Field investigations
were also completed in spring of 2022 (May 19 and June 9) due to changes to the Study Area boundary that required
further review for potential fish habitat.

Fifty-one (51) crossings were assessed along thirty-four (34) watercourses as part of this preliminary impact
assessment. All the crossings that contain fish habitat in the East Holland River Subwatershed, West Holland River
Subwatershed and the Maskinonge Subwatershed support warmwater fish communities. Only the crossings in the
Innisfil Creek Subwatershed support coolwater fish communities. The Holland River East Brach and Holland River
crossings (20-A-1 and 17-A-1 respectively) as well as C16-A-1 are known spawning habitat for muskellunge species.

Through the background information review, consultation with MNRF, and fish habitat and fish community
assessments, it was determined that 17 watercourses were permanent features that provide direct fish habitat, 5 were
intermittent features that provide direct fish habitat, 6 were intermittent and provided indirect habitat, and 2 were
ephemeral and provided indirect habitat. Of the remaining 21 aquatic features, 20 were ephemeral and did not provide
habitat, one was permanent and did not provide habitat, and one was intermittent and did not provide habitat.

Critical Habitat (SARA) was not identified at any site; however, C17-A-1 and C20-A-1 act as migratory corridors for fish
to reach upstream spawning habitat and are specialized habitats that fish use for spawning and nursery. These two
crossings, as well as C16-A-1, are also spawning habitat for muskellunge species. A full description of existing
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conditions is available in the Environmental Conditions Report: Preliminary Design and project-specific assessment of
environmental impacts in accordance with Ontario Regulation 697/21 (W.O.#19 -2001) (AECOM, 2022).

Refer to the Fish Report (AECOM, June 2023). for further information related to fish habitat requirements.
Operation and Maintenance

Once the design and construction of the Study Area is complete, regular maintenance is essential to ensure its
intended and efficient operation. Several considerations for maintaining the site were included in the operation and
maintenance plan, including:

Inspection

Grass cutting

Minor landscaping

Weed control

Removal of accumulated sediment
Trash removal

Larvicides to control mosquito growth

The frequency of maintenance depends on the Study Area. For the first two years after construction is complete it is
recommended that an inspection and maintenance be complete after every major storm event. Observations shall be
documented to determine an inspection frequency plan for the following year. Every year the inspection plan shall be
adjusted based on the observations from the previous inspection. It shall be noted that all Remedial Works shall need
to be approved by the Town of Bradford West Gwillimbury and the Town of East Gwillimbury.

Monitoring

Monitoring the efficiency of grassed swales can be challenging. Logbooks shall be maintained to document
observations made during inspections. For the grassed swales proposed for the Study Area, during the inspection it
shall be verified that the grading and vegetation are as designed, and that stormwater shall be conveyed where and
how it was intended. Basic principles of the monitoring framework listed within the report shall be adhered to.

Erosion and Sediment Control

An ESCP is included in Section 9 intended to address all concerns that may result from the Bradford Bypass proposed
Works. Refers to Section 9 in this report for additional information about the proposed Erosion and Sediment Control
Plan (ESCP). In addition, the Erosion and Sediment Overview Risk Assessment (ESORA) report (to be provided) shall
document recommendations on Erosion and Sediment Control measures to protect areas along the Bradford Bypass
that have been identified in the Fish, Terrestrial and Fluvial reports to be environmental sensitive.
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