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1.0 INTRODUCTION

SCS Consulting Group Ltd. has been retained by Bridgebrook Corp. to prepare a Functional
Servicing and Stormwater Report (FSSR) for a proposed residential development located at
7370 Centre Road North, north of Bolton Drive within the Township of Uxbridge.

1.1 Purpose of the Functional Servicing Report

The FSSR has been prepared in support of the Draft Plan of Subdivision application for the
proposed development. The Draft Plan of Subdivision is provided in Appendix A. The
proposed development consists of the following land uses:

low density residential (464 units),

medium density residential (60 units),

parks,

natural heritage system (NHS),

Stormwater Management (SWM) blocks, and
Proposed roads and laneways.

R

The purpose of this report is to demonstrate that the development can be graded and serviced
in accordance with the Township of Uxbridge, Lake Simcoe Region Conservation Authority
(LSRCA), Region of Durham, and the Ministry of Environment, Conservation and Parks
(MECP) design criteria.

1.2 Study Area

The study area is approximately 39.9 ha in size and is bound by 6™ Concession Road to the
west, Centre Road North to the east, existing residential development to the south (Quaker
Village) and existing agricultural lands to the north (see Figure 1.1).

The existing lands are comprised of agricultural land and NHS areas. The proposed
development is located within the Uxbridge Brook Subwatershed in the Township of Uxbridge.

1.3 Background Servicing Information

In preparation of the servicing and SWM strategies, the following design guidelines and
standards were used:

®—> Design Criteria and Standard Detail Drawings for Subdivision Developments
and Site Plans, Town of Uxbridge (2016);
Design Specifications for Engineering Submissions, Regional Municipality of
Durham (April 2020);
LSRCA Technical Guidelines for Stormwater Management Submissions,
LSRCA (June 2016);
Low Impact Development Stormwater Management Planning and Design Guide,
Credit Valley Conservation & Toronto and Region Conservation (2010);
Phosphorus Offsetting Policy, Lake Simcoe Region Conservation Authority
(May 2019);
Design Guidelines for Sewage Works, MOE (2008);

R
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®—> Ministry of Environment, Conservation and Parks (MECP) Stormwater
Management Planning and Design Manual (March 2003); and
®—> Ministry of Transportation (MTO) Drainage Management Manual (1997).

The site servicing and SWM strategies in this report are based on the following reports for this
Draft Plan of Subdivision:

®—> (Geotechnical Investigation, Proposed Residential Development, 7370 Centre
Road, prepared by Soil Engineers Ltd., dated February 16, 2018;

*—> Hydrogeological Investigation, Water Balance and Catchment Based Water
Balance, 7370 Centre Road, prepared by Beacon Environmental, dated March
2021; and

®—> Environmental Impact Study, 7370 Centre Road, prepared by Beacon
Environmental, dated March 2021; and

®—>  Geomorphic Assessment, 7370 Centre Road, prepared by Beacon, dated March
2020.

The servicing and SWM strategies are also based on the following approved Engineering
Drawings:

®—> Drawing P01 — Oakside Drive Sta. -0+10 to 2+50, Mason Homes, October 2004,
prepared by Roberts Bell Engineering Ltd.;

Drawing SAN —Sanitary Drainage Area Plan, Mason Homes, September 2004,
prepared by Roberts Bell Engineering Ltd.;

Drawing G-102 — General Plan Quaker Village Phase 2, September 1987,
prepared by G.M. Sernas & Associates Ltd.;

Drawing P-101 — Bolton Drive Sta. 0+000 to 0+200.0, Quaker Village Phase 2,
September 1987, prepared by G.M. Sernas & Associates Ltd.;

Drawing P-102 — Bolton Drive Sta. 0+200.0 to 0+396.080, Quaker Village Phase
2, September 1987, prepared by G.M. Sernas & Associates Ltd.;

Drawing G-202 — General Plan Quaker Village Phase 5, September 1997,
prepared by G.M. Sernas & Associates Ltd.;

Drawing G-102B — Storm Drainage Area Plan, Quaker Village Phase 5,
September 1997, prepared by G.M. Sernas & Associates Ltd.; and

®—> Township of Uxbridge Water Supply System Map, March 22, 2019.

A TR A

!

!

Excerpts from the above listed documents are included in Appendix B.

A Rainscaping charrette with the Township of Uxbridge and the LSRCA was held on August
25, 2020, which confirmed the following low impact development (LID) measures would be
acceptable to be considered for use in this proposed development:

Public LIDs:
- Surface infiltration facilities (bioswales/rain gardens) within the boulevards of
municipal roads with no driveways, and within parks;
- Rear-yard at-surface infiltration trenches;
- Catchbasin infiltration/filtration trenches;
- Surface infiltration facilities may be used within the buffer area along the back of lots;
- Underground active storage facility; and

4
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- Downstream Infiltration/filtration facilities.

Preliminary design input and operations and maintenance concerns were provided as part of
the Rainscaping charrette process and were incorporated into the LID design outlined in the
relevant report sections below. Excerpts from the Rainscaping meeting minutes are included
in Appendix B.

14 Site Phasing

The proposed development may proceed as two separate phases with the first phase
comprised of the lots east of the NHS and the second phase west of the NHS. The servicing
of the subdivision phases will be discussed in greater detail below.

4
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2.0 STORMWATER MANAGEMENT

2.1 Stormwater Runoff Control Criteria

The following stormwater runoff control criteria have been established based on the greatest
requirements of each of the design guidelines and standards listed in Section 1.3. The
stormwater runoff criteria are summarized below in Table 2.1:

Table 2.1 — Stormwater Runoff Control Criteria

Criteria

Control Measure

Quantity Control

Control proposed peak flows to existing peak flows for the 2 through
100 year storm events (MECP).

Quality Control

Provide MECP Enhanced (Level 1) Protection for 80% TSS Removal
(MECP).

Erosion Control

Detention of the 40 mm storm event for a minimum of 24 hours
(Uxbridge).

Volume Control

On-site retention of the 25 mm rainfall runoff (treatment alternatives to
be used as necessary as outlined in LSRCA Guidelines).

Where feasible, measures to minimize development impacts on the water

Water Budget balance to be incorporated into the development design (i.e. infiltration
measures) (LSRCA).
The target is “zero” export from development. Minimum 90%
Phosphorus Phosphorus to be removed through mitigation (Mitigated vs
Bu dgi ¢ Unmitigated) (Uxbridge). Any remaining phosphorus exported from the

site will be compensated as outlined in the LSRCA Phosphorus
Offsetting Policy (LSRCA).

For the purposes of this FSSR, the portion of the proposed development west of the NHS and
the portion of the development east of the NHS will meet quantity control, quality control and
erosion control individually for their respective development areas. The volume control, water
budget, and phosphorus budget will be calculated based on the entire proposed development.

At detailed design, if the proposed development is phased, each phase will meet quantity
control, quality control, erosion control, and water budget individually for their respective
development areas. The volume control and phosphorus budget will continue to be calculated
based on the entire proposed development.

2.2 Existing Drainage

As shown on Figure 2.1, the majority of runoff from Catchment 101 is conveyed southeast to
a tributary of the Uxbridge Brook running through it. Flows in the tributary are controlled by
an upstream existing SWM Pond located in the subdivision immediately south of the proposed
development (Quaker Village SWM Pond) which outlets north through a storm sewer under

.
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Bolton Drive. Drainage from the tributary is then conveyed east through a concrete box culvert
underneath Centre Road North.

Runoff from a portion of Catchment 101 is directed south towards an existing crushed CSP
culvert which conveys flows underneath the existing access road to the south portion of the
NHS and the Uxbridge Brook tributary. An existing RLCB in the Quaker Village Subdivision
has been sized to capture minor system (5 year) flows from 7.9 ha of the existing site (runoff
coefficient 0.25) and convey them to the Quaker Village Subdivision SWM Pond (refer to
Drawing G-102B in Appendix B).

Runoff from Catchment 102 is conveyed northeast to an existing CSP culvert under Centre
Road which outlets to a swale draining east through the adjacent property and ultimately to a
tributary of the Uxbridge Brook. The extents of the existing storm drainage boundaries were
established based on the limit of development to determine relevant target release rates.

2.2.1 Existing Site Characterization

The soil classifications were identified in geotechnical and hydrogeological investigations
undertaken by Soil Engineers Ltd. and Beacon Environmental Ltd. respectively. The
geotechnical investigation identified that the soils within the study limits generally consist of
silty clay/silty clay tills with deposits of sand and silt at various locations. Hydraulic
conductivity testing was conducted at several of the sand locations across the site, the lowest
measured hydraulic conductivity was 9.5 x 10~ cm/s which corresponds to an infiltration rate
of approximately 49 mm/hr (per LID SWM Planning and Design Guide Table C1). For design
purposes, a conservative infiltration rate of 12 mm/hr, based on the presence of silty clay soils,
has been used. The design infiltration rate will be confirmed with in-situ testing at the detailed
design stage. Relevant excerpts from the geotechnical and hydrogeological investigations are
provided in Appendix B.

Groundwater measurements have been conducted from December 2017 to August 2020 at all
accessible monitoring locations. Groundwater depths ranged from approximately 0.2 meters
below ground surface (mbgs) to 8.92 mbgs. Groundwater elevations were found to range from
approximately 332.0 masl to 285.2 masl. The groundwater appears to reside unconfined within
layers of silty clay and silty sand. Relevant excerpts from the hydrogeological investigation are
provided in Appendix B.

2.2.2 Existing Hydrologic Modelling

Hydrologic modelling was undertaken using the Visual Otthymo Version 6.0 software (VO6)
based on the 4-hour Chicago and 12-hour SCS Type II design storm distributions (per Uxbridge
design standards). The proposed development is located within the Township of Uxbridge,
therefore, the IDF rainfall information was obtained from the Township of Uxbridge design
standards to determine the existing peak flows to outlet locations. The Uxbridge design
standards do not include IDF information for the 50 year storm event so it has been excluded
from the hydrologic analysis.

The existing flows from the study area to the outlet locations are summarized in Table 2.2.

4
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Table 2.2: Summary of Existing Peak Flows

Return .To Uxbridge Brook To Centre Road CSP
Period Tributary — VO Node 101 Culvert — VO Node 102
Storm 4-Hour 12-Hour 4-Hour 12-Hour
Chicago SCS Chicago SCS
2 Year 0.702 1.138 0.051 0.085
5 Year 1.431 2.091 0.109 0.148
10 Year 1.964 2.752 0.151 0.190
25 Year 2.636 3.508 0.212 0.238
100 Year 4.087 4.871 0.329 0.323

A summary of modelling parameters and an existing VO6 schematic are provided in Appendix
C. A CD containing the VO6 hydrology model is also provided in Appendix C.

23 Best Management Practices

In accordance with the MECP Stormwater Management Planning and Design Manual (2003),
a review of stormwater management best practices was completed using a treatment train
approach, which evaluated lot level, conveyance system and end-of-pipe alternatives. The
potential best management practices were evaluated based on the stormwater management
criteria listed in Table 2.1.

The following are examples of lot level, conveyance and end-of-pipe controls that were
evaluated for use in the proposed development.

Lot Level Controls

Lot-level controls are at-source measures that reduce runoff prior to stormwater entering the
conveyance system, such as:

Increased topsoil depth;

Roof leaders to grassed areas;

At-source storage (i.e. rooftop or parking lot storage);
Permeable pavements; and

Infiltration trenches/soak-away pits.

SR RR

Conveyance Controls

Conveyance controls provide treatment of stormwater during the transport of runoff from
individual lots to the receiving watercourse or end-of-pipe facility. Examples of conveyance
controls include:

Grassed Swales;

Bioretention systems;

Catchbasin infiltration/filtration systems;
Permeable pavement;

Grassed filter strips, and

SR RR
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®—> Pervious pipe systems.

End-of-Pipe Controls

End-of-pipe stormwater management facilities receive stormwater flows from a conveyance
system (i.e., storm sewers or ditches) and provide treatment of stormwater prior to discharging
flows to the receiving watercourse. Typical end-of-pipe controls include:

Wet ponds;

Wetlands;

Dry ponds;

Infiltration/filtration basins;

Manbhole insert treatment systems (i.e. oil-grit-separators and filters); and
Underground storage.

SRRRR

2.3.1 Proposed Lot Level Controls

Lot level controls present an opportunity to reduce runoff at the source. These controls are
proposed on private properties. Incorporating controls that require minimal maintenance can
be an effective method in the treatment train approach to SWM. The following lot level controls
have been proposed for use in the proposed development:

Increased Topsoil Depth

An increase in the proposed topsoil depth on lots is recommended to promote lot level
infiltration (up to 0.3 m depth). Increased topsoil depth will passively contribute to lot level
quality and quantity control and to groundwater recharge. This contribution is not quantified
to address the stormwater runoff control criteria in Table 2.1. A topsoil depth of 0.3 m is
proposed for all landscaped areas.

Roof Leaders to Grassed Areas

Roofleaders will be discharged to grassed areas where feasible to promote lot level infiltration,
thereby passively contributing to water quality and quantity control. This contribution is not
quantified to address the stormwater runoff control criteria in Table 2.1.

Rear Yard At-Surface Infiltration Trenches

At-surface infiltration trenches will be provided in the single detached rear yards as able,
thereby passively contributing to water quality and quantity control. This contribution is not
quantified as part of the quality and quantity control requirement in Table 2.1. At-surface
trenches will however be utilized to meet water balance, phosphorus budget, and volume
control requirements.

2.3.2 Proposed Conveyance Controls
Conveyance controls provide treatment of stormwater during the transport of runoff from

individual lots to the receiving watercourse or end-of-pipe facility. The following conveyance
controls have been proposed for use in the proposed development:

000 >
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Catchbasin Infiltration/Filtration Systems

Catchbasin infiltration/filtration systems will provide quality control throughout the
subdivision by capturing drainage from the right-of-way. Pre-treatment will be provided in the
deep sump catchbasins and other means (e.g. goss trap, CB Shield, Litta Trap, etc.) to increase
the operating lifespan of the trenches. An overflow connection will be provided from the
catchbasins to the storm sewer to convey runoff in excess of the trench capacities. Infiltration
trenches will be provided where there is adequate separation to the seasonally high groundwater
level. The stone filled trenches will be lined with an impermeable liner and provided with a
subdrain where there is not adequate separation to the seasonally high groundwater level (i.e.
filtration trenches).

Grassed Filter Strip

Grassed filter strips provide passive treatment of runoff in a sheet flow condition contributing
to water quality and quantity control. This contribution is not quantified as part of the quality
and quantity control requirement in Table 2.1. A grassed filter strip will be utilized at the outlet
of the dry SWM Pond to meet phosphorus budget requirements.

2.3.3 Proposed End-of-Pipe Controls

While lot level and conveyance system controls are valuable components of the overall SWM
plan, on their own they are not sufficient to meet the quantity and quality control objectives for
the subject development. End-of-pipe stormwater management facilities receive stormwater
flows from a conveyance system (i.e., storm sewers or ditches) and provide treatment of
stormwater prior to discharging flows to the receiving watercourse. Accordingly, the following
end-of-pipe controls have been proposed for use in the proposed development:

Wet Pond

To meet quantity, quality and erosion control targets, flow restrictors are used to control
stormwater release rates. To accommodate the reduced release rate, stormwater detention
facilities are required to store stormwater runoff. Stormwater storage for the proposed
development west of the NHS will be provided by a wet pond system.

Dry Pond

To meet quantity and erosion control targets, flow restrictors are used to control stormwater
release rates. To accommodate the reduced release rate, stormwater detention facilities are
required to store stormwater runoff. Stormwater storage for the proposed development east of
the NHS will be provided by a dry pond system.

Manufactured Treatment Device

A manufactured treatment device can contribute to the treatment train approach for water
quality control. Per Township of Uxbridge criteria, a Vortech oil-grit-separator (OGS) Unit (or
approved equivalent) will be provided to treat runoff before it enters the wet pond and the dry
pond.

000 >
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Table 2.3 below summarizes the recommended stormwater management Best Management
Practices (BMPs) for the subject development.

Table 2.3: Summary of the Recommended Stormwater
Best Management Practices (BMPs)

Stormwater Management Control Recommended BMP

Increased Topsoil Depth

Lot Level Controls Roof Leader to Grassed Areas

Rear Yard At-Surface Infiltration Trenches

Catchbasin Infiltration/Filtration Systems

Conveyance System Controls
Grassed Filter Strip

Wet Pond

End Of Pipe Controls Dry Pond

Manufactured Treatment Device (OGS)

24 Proposed Storm Drainage

The proposed storm drainage plan is shown on Figure 2.2.

Runoff from Catchment 201 will be initially conveyed to local rear yard at-surface infiltration
trenches and catchbasin infiltration/filtration facilities, where feasible, or otherwise captured
in the minor system (refer to Figure 2.3 for LID location plan). A wet SWM pond (Wet SWM
Pond 1) will provide quantity, quality and erosion control for runoff up to and including the
100 year storm event before outletting to the Uxbridge Brook tributary. As per Uxbridge design
criteria, an OGS will provide pre-treatment upstream of the wet SWM Pond. Major system
flows will be conveyed by the proposed road rights-of-way to an overland flow route in the
wet SWM pond block. In an emergency spill scenario, runoff will be conveyed via an
emergency spillway in the wet SWM pond to the Uxbridge Brook Tributary. A plan view of
Wet SWM Pond 1 and associated infrastructure has been provided on Figure 2.4.

Runoff from Catchment 202 will be conveyed overland to a proposed 600 mm diameter bypass
storm sewer and will outlet directly to the Uxbridge Brook tributary.

Runoff from Catchment 203 will be conveyed overland directly into the proposed wet SWM
pond.

Runoff from Catchment 204 will initially be conveyed to local rear yard at-surface infiltration
trenches and catchbasin filtration facilities (refer to Figure 2.3), followed by conveyance via
storm sewers and overland flow along road rights-of-way to an end of pipe stormwater
attenuation facility. The catchbasin filtration facilities will provide the quality control
requirements for Catchment 204. A dry SWM pond (Dry SWM Pond 1) will provide quantity
and erosion control for runoff up to and including the 100 year storm event before outletting to

000 >
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the Uxbridge Brook tributary. An OGS will provide pre-treatment upstream of the dry SWM
pond. Outflow from the control manhole will be directed to a grassed filter strip before
outletting to the Uxbridge Brook Tributary via a trapezoidal outlet swale. Major system flows
will be conveyed by the proposed road right-of-ways to an overland flow route on Street ‘C’
(west overland flow route) and Street ‘A’ (north overland flow route). In an emergency spill
scenario, runoff will be conveyed via an emergency spillway in the dry SWM pond to the
Centre Road ditch which conveys flows to the Uxbridge Brook Tributary. A plan view of the
Dry SWM Pond 1 has been provided on Figure 2.5.

Runoff from Catchment 205 will be conveyed overland directly into the proposed dry SWM
pond.

Runoff from Catchment 206 and 208 will be conveyed to local rear yard at-surface infiltration
trenches, where able, or otherwise drain uncontrolled to the Centre Road ditch and Uxbridge
Brook tributary, respectively.

Runoff from Catchment 207 will be conveyed to local at-surface rear yard at-surface infiltration
trenches, where able, or otherwise drain uncontrolled to the Centre Road CSP culvert.

2.5 Proposed Stormwater Management Plan
2.5.1 Quantity Control and Erosion Control

The allowable release rates to the Uxbridge Brook tributary and the north Centre Road CSP
culvert for each design storm are presented in Table 2.2 above.

Wet SWM Pond 1 will control proposed peak flows to the Uxbridge Brook tributary from the
proposed development west of the NHS. Dry SWM Pond 1 will control proposed peak flows
to the Uxbridge Brook tributary from the proposed development east of the NHS. Each quantity
control facility is discussed in greater detail below. The active storage facilities above will
control peak flows from the proposed development to existing peak flows for the 2 through
100 year storm events.

Proposed hydrology modelling was completed using the VO6 model to determine the required
wet SWM pond and dry SWM Pond active storage volumes. A summary of modelling
parameters and a proposed VOG6 schematic are provided in Appendix C. A digital download
link containing the VO6 hydrology model is also provided in Appendix C.

Wet SWM Pond 1

The attenuation of the extended detention volume in the wet SWM pond will provide erosion
protection for the downstream watercourse as well as promote sediment removal for water
quality. The extended detention volume for the proposed wet SWM pond has been sized based
on the detention of the 40 mm - 4 hour Chicago rainfall event for a minimum of 24 hours. The
required extended detention volume for the wet SWM pond is 5,926 m®. This volume is greater
than the 2003 MECP guidelines minimum extended detention volume of 40 m*/ha or 1,076 m’
based on the 26.90 ha drainage area with a 59% imperviousness. The peak release rate for the
extended detention volume is approximately 0.283 m’/s. Calculations are provided in
Appendix D.
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A 400 mm diameter extended detention orifice plate and a 2.4 m long broad crested weir are
required to meet the design peak flow rates in Table 2.2. The weir will be provided as a cut-
out from the proposed control manhole. A bottom draw outlet will be provided to convey low
flows from the wet SWM pond to the control manhole. Multiple outlet design configuration
and calculations are provided in Appendix D. The storage discharge characteristics of the wet
SWM pond are provided below in Table 2.4.

Table 2.4: Wet SWM Pond 1 Operating Characteristics

Return 4-Hour Chicago (VO Node 5) 12-Hour SCS Type II (VO Node 5)
Period Stage Discharge | Storage Stage Discharge | Storage
Storm (m) (m®/s) (m®) (m) (m®/s) (m)
40 mm 294.38 0.283 5,926 - - -

2 Year 294.01 0.188 3,232 294.10 0.218 3,901
5 Year 294.28 0.261 5,201 294.41 0.290 6,246
10 Year 294.46 0.300 6,610 294.59 0.435 7,697
25 Year 294.62 0.483 7,891 294.74 0.833 8,937
100 Year 294.85 1.222 9,822 294.96 1.708 10,771

Dry SWM Pond 1

The attenuation of the extended detention volume in the dry SWM pond will provide erosion
protection for the downstream Uxbridge Brook tributary. The extended detention volume for
the proposed dry SWM pond has been sized based on the detention of the 40 mm - 4 hour
Chicago rainfall event for a minimum of 24 hours. The required extended detention volume for
the dry SWM pond is 1,278 m®. This volume is greater than the 2003 MECP guidelines
minimum extended detention volume of 40 m*/ha or 251.2 m® based on the 6.28 ha drainage
area with a 56% imperviousness. The peak release rate for the extended detention volume is
approximately 0.018 m®/s. Calculations are provided in Appendix D.

A 95 mm diameter extended detention orifice plate and a 1.85 m long broad crested weir are
required to meet the design peak flow rates in Table 2.2. The weir will be provided as a cut-
out from a concrete wall internal to the control manhole. Multiple outlet design configuration
and calculations are provided in Appendix D. The storage discharge characteristics of the dry
SWM Pond are provided in Table 2.5.

Table 2.5: Dry SWM Pond 1 Operating Characteristics

Return 4-Hour Chicago (VO Node 15) 12-Hour SCS Type I1 (VO Node 15)
Period Stage Discharge | Storage Stage Discharge | Storage
Storm (m) (m%/s) (m%) (m) (m%/s) (m%)
40 mm 285.09 0.018 1,278 - - -
2 Year 284.88 0.016 847 284.98 0.017 1,033
5 Year 285.15 0.026 1,380 285.20 0.064 1,483
10 Year 285.21 0.084 1,511 285.27 0.176 1,648
25 Year 285.27 0.172 1,641 285.36 0.309 1,844
100 Year 285.41 0.451 1,966 285.50 0.724 2,182
000 >

Project No. 2099 Page 11




Functional Servicing and Stormwater Management Report
7370 Centre Road, Uxbridge February 2023

Peak Flow Comparison

The proposed development was designed to control proposed peak flows to the existing peak
flows. Table 2.6 and Table 2.7 provide a comparison of existing and proposed peak flows to
the Uxbridge Brook tributary and to the Centre Road CSP culvert.

Table 2.6: Comparison of Existing and Proposed Peak Flows — 4-hour Chicago

Return T:i%lﬂ);?‘;l?ig /l;)ri)(é(o To Centre Road CSP Culvert
Period (m?/s) — VO Node 207
Storm Node 17
Ex. Prop. Ex. Prop.
2 Year 0.702 0.335 0.051 0.004
5 Year 1.431 0.555 0.109 0.010
10 Year 1.964 0.707 0.151 0.015
25 Year 2.636 1.074 0.212 0.022
100 Year 4.087 2.462 0.329 0.038

Table 2.7: Comparison of Existing and Proposed Peak Flows — 12-hour SCS Type 11

To Uxbridge Brook To Centre Road CSP

Return . 3

Period Tributary (m’/s) — Culvert

Storm Node 17 (m?/s) — Node 207

Ex. Prop. Ex. Prop.

2 Year 1.138 0.526 0.085 0.007

5 Year 2.091 0.798 0.148 0.015
10 Year 2.752 1.120 0.190 0.021
25 Year 3.508 1.804 0.238 0.029
100 Year 4.871 3.383 0.323 0.044

As shown above, the proposed peak flows are less than or equal to the existing peak flows for
the 2 through 100 year storm events. A summary of modelling parameters and an existing VO6
schematic are provided in Appendix C. A digital download link containing the VO6 hydrology
model is also provided in Appendix C.

2.5.2 Quality Control
Quality control will be provided for the proposed development to meet MECP Enhanced Level
Protection (80% TSS Removal) requirements. The solutions for each development area are

discussed below.

West of the NHS

Quality control for Catchment 201 and 203 will be provided by the proposed wet SWM pond
located adjacent to the Uxbridge Brook Tributary. The wet SWM pond has been sized for a
minimum of 80% TSS removal (MECP Enhanced Level), this corresponds to a required
permanent pool volume of 4,312 m®. The preliminary grading of the wet SWM pond will
provide a permanent pool volume of 6,160 m®, calculations are provided in Appendix D.
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Additional removal of sediment from the runoff will be provided by upstream BMPs such as
catchbasin infiltration/filtration trenches, rear yard at-surface infiltration trenches, and an OGS
(Vortech Unit) located upstream of the wet SWM pond. The design of these additional facilities
is discussed further in the following sections.

Quality control for Catchment 202 is not required. It is noted that the drainage associated with
Catchment 202 is from roofs and rear yards which is generally considered clean. The runoff
will have an opportunity to infiltrate in rear yard at-surface infiltration trenches and as it crosses
grassed surfaces before sheet flowing to the NHS.

East of the NHS

Quality control for Catchment 204 will be provided by proposed catchbasin filtration trenches
sized for a minimum of 80% TSS removal (MECP Enhanced Level), this corresponds to a
required filtration volume of 178.3 m>. The preliminary catchbasin filtration trench layout and
design for Catchment 204 will provide a filtration volume of 185.2 m’, calculations are
provided in Appendix E. The design of the catchbasin filtration trenches is discussed further
in the followings sections. Additional removal of sediment from the runoff will be provided by
upstream BMPs such as rear yard at-surface infiltration trenches, an OGS (Vortech Unit)
upstream of the dry SWM Pond, and a grassed filter strip downstream of the dry SWM Pond.

Quality control for Catchments 205, 206, and 207 is not required. It is noted that the drainage
associated with these catchments is from roofs and rear yards and the SWM block which is
generally considered clean. The runoff from Catchments 206 and 207 will have an opportunity
to infiltrate in rear yard at-surface infiltration trenches and as it crosses grassed surfaces before
sheet flowing to the NHS or to grass roadside ditches.

Other Pollutants

In accordance with the LSRCA Technical Guidelines for Stormwater Management
Submissions, road grades have been minimized to the extent feasible to reduce the necessity of
winter salting. To assist in temperature mitigation, shading will be included via plantings
around the wet SWM Pond.

As the land use of the proposed development is residential, the proposed development is
considered to be a low risk for contamination by other pollutants such as bacteria and
pesticides. The proposed quality control measures have been designed in series to constitute a
treatment train that is capable of treating the anticipated contaminants such as oil, grease, gas,
and heavy metals. Regular inspection of the manufactured treatment devices, catchbasin
infiltration/filtration trenches, and SWM pond facilities will assist in maintaining their
effectiveness.

2.5.3 Volume Control

The proposed development will include more than 0.5 ha of new impervious surface, therefore,
per LSRCA criteria, the post-development runoff volume from a 25 mm rainfall event from
impervious surfaces must be retained on-site unless the site is considered a “site with
restrictions”. Volume control was calculated for each development area as outlined below.
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Volume control for the proposed development will be provided through rear yard at-surface
infiltration trenches, and catchbasin infiltration/filtration trenches. Rear yard at-surface
infiltration trenches will be provided on all split draining lots where feasible. Catchbasin
infiltration trenches will be provided wherever there is adequate clearance to the seasonally
high groundwater level. Catchbasin filtration trenches will be provided where infiltration
trenches are not feasible. Catchbasin infiltration/filtration trenches cannot be provided where
they would have to cross an intersection or where it would interfere with lot servicing
connections. The design of the infiltration and filtration facilities is discussed further in the
following sections.

A total impervious area of approximately 20.1 will be created as part of the proposed
development resulting in a required infiltration and/or filtration runoff volume for the 25 mm
storm event of 5033.8 m? (922.4 m’ for Phase 1 and 4,111.4 m® for Phase 2).

The combined volume provided based on the preliminary BMPs above is 1,421 m® (290.3 m®
for Phase 1 and 1130.7 m® for Phase 2) which corresponds to an equivalent depth of rainfall
over the total impervious area of 7.1 mm. This achieves Alternative #2 criteria for volume
control. Additional volume control cannot be provided due to the high seasonal groundwater
conditions, and the generally low infiltration rate of the soils across the site (to be confirmed
through detailed design). The number and size of rear yard infiltration trenches has been
maximized. The size of the catchbasin infiltration/filtration trenches have been maximized to
still achieve relevant sizing criteria and not interfere with required service connections and
utilities in the right-of-way. Calculations are provided in Appendix E.

2.5.4 Water Budget

Where feasible, measures to minimize impacts on the water budget will be incorporated into
the development design. As noted in the Hydrogeological Study, the estimated existing
infiltration volume on the proposed development is approximately 60,883 m®. Without
mitigation the proposed development infiltration volume is approximately 31,668 m?. It is
anticipated that a proposed infiltration volume of approximately 160,246 m® can be achieved
through the proposed mitigation measures outlined above, relevant excerpts are provided in
Appendix B.

2.5.5 Phosphorus Budget

Under the Lake Simcoe Protection Plan, a stormwater management plan must demonstrate how
phosphorus loadings are minimized between existing and proposed. The MECP database
application Lake Simcoe Phosphorus Loading Development Tool (v2, 01-April-2012 update)
was used to complete the phosphorus budget for the proposed development. Due to the complex
treatment train provided by the SWM measures outlined above, a spreadsheet based on the
MECP database application was developed to determine the existing and proposed phosphorus
budget.

Existing Phosphorus Loadings

The existing land uses and areas are shown on Figure 2.6. Based on the Phosphorus Loading
Development Tool, the existing annual phosphorus loadings were calculated to be 3.75 kg/year.
Refer to Appendix E for the phosphorus loading tool output.
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Proposed Phosphorus Loadings

The proposed land uses for the site are shown on Figure 2.7. The proposed phosphorus loading
with no BMPs was calculated to be 39.48 kg/yr (refer to Appendix E).

The proposed phosphorus loading with the treatment train of BMPs was calculated to be
3.57 kg/yr (see Appendix E). In addition to the BMPs, runoff from the site has the opportunity
for additional treatment as it is conveyed to the Uxbridge Brook Tributary such as through the
NHS (Stream Buffer) and through grassed ditches along Centre Road North and through the
adjacent property to the east (enhanced grass swales). Table 2.8 provides a summary of the
phosphorus budget calculations.

Table 2.8: Phosphorus Budget Summary

Phosphorus Loading (kg/yr)

Existing Proposed Proposed
without BMPs | with BMPs

3.75 39.48 3.57

Based on the site conditions, the proposed phosphorus export will be approximately 4.8% less
than existing conditions and 91.0% of the unmitigated phosphorus export will be removed by
the proposed BMPs and outlet conveyance treatments. All remaining phosphorus exported
from the proposed development will be compensated as outlined in the LSRCA Phosphorus
Offsetting Policy.

A preliminary phosphorus export calculation was prepared based on the anticipated Phase 1
development limit. Based on the site conditions, the proposed Phase 1 phosphorus export will
be approximately 0.64 kg/yr greater than existing conditions and 82.9% of the unmitigated
phosphorus export will be removed by the proposed BMPs and outlet conveyance treatments.

2.6 Wet Stormwater Management Pond 1 Design Criteria

Preliminary wet pond grading is provided on Figure 2.4. The preliminary wet pond design was
established based on the following general criteria:

*—> A maintenance access road in accordance with Uxbridge standard US-807 will
be provided from a proposed road with a maximum longitudinal slope of 10%
and a crossfall of 2% (max). A maximum longitudinal slope of 5% will be used
where pedestrian access is anticipated. The maintenance access road will be used
to facilitate machinery to access the forebay during scheduled maintenance as
well as to access the outlet structure for maintenance purposes;

®—> A Vortech OGS Unit (or approved equivalent) will be provided upstream of the
wet SWM pond per Uxbridge design criteria, preliminary sizing calculations are
provided in Appendix F;

®—> A safety shelf with a maximum slope of 6:1 for 3.0 m to either side of the normal
water level will be provided;

*—> A maximum slope of 4:1 will be provided above and below the safety shelf; and
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*—> A maximum slope of 3:1 will be provided as required to match into existing and
proposed grades at the edges of the pond block.

2.7 Dry Stormwater Management Pond 1 Design Criteria

Preliminary dry pond grading is provided on Figure 2.5. The preliminary dry pond design was
established based on the following general criteria:

*—> A 4 m wide maintenance access road will be provided from a proposed road with

a maximum longitudinal slope of 10% and a crossfall of 5% (max). The

maintenance access road will be used to facilitate machinery to access the facility

during scheduled maintenance as well as to access the outlet structure for

maintenance purposes. A 6m radius turning circle will be provided at the

downstream end of the facility;

The pond bottom will have a minimum slope of 0.5% towards the outlet headwall;

A Vortech OGS Unit (or approved equivalent) will be provided upstream of the

dry SWM pond per Uxbridge design criteria, preliminary sizing calculations are

provided in Appendix F;

A maximum slope of 4:1 will be provided below the top of pond;

A maximum slope of 3:1 will be provided as required to match into existing and

proposed grades at the edges of the pond block; and

*—> A grassed filter strip/outfall swale will be provided downstream of the facility to
provide additional treatment for low flows.

*—>
*—>

*—>
*—>

2.8 Rear Yard At-Surface Infiltration Trenches

Rear yard at-surface infiltration trenches are proposed throughout the site for all split drainage
lots where feasible. Overflow from the proposed trenches will drain uncontrolled into the
Uxbridge Brook tributary or to the proposed wet SWM Pond or dry SWM Pond.

The trenches will be located beneath the rear yard swales, covered by approximately 0.15 m of
topsoil. Based on the design infiltration rate of 12 mm/hr, a maximum trench depth of 0.6 m
can be infiltrated with 48 hours. The rear yard infiltration trenches will provide sufficient
storage volume to infiltrate the 25 mm storm event over the rear roof area of the lot. This
corresponds to a total infiltration volume of approximately 543.4 m* provided by the rear yard
at-surface infiltration trenches. Preliminary maximum infiltration trench dimensions based on
lot frontage are provided in Table 2.9 below. Refer to Figure 2.8 for rear yard at-surface
infiltration trench details, calculations are provided in Appendix E.

4
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Table 2.9: Rear Yard At-Surface Infiltration Trench Dimensions

Maximum Trench Dimensions
Minimum Typical . Maximum Infiltration
Lot Frontage (m) Length (m) | Width (W) | Depth (m) Volume Provided (m?)
11.0 10.0 1.0 0.6 3.6
12.2 11.2 1.0 0.6 4.0
13.4 12.4 1.0 0.6 4.5

2.9 Catchbasin Infiltration and Filtration Trenches

Catchbasin infiltration and filtration trenches are proposed to provide treatment of runoff from
the road rights-of-ways and lots within the proposed development. Runoff entering deep sump
catchbasins will be directed through a catchbasin pretreatment device (e.g. goss trap, CB
Shield, Litta Trap, etc.) before entering a lead directed to the trenches. Runoff in excess of the
capacity of the lead, or if an infiltration trench has reached capacity, will be directed through
an overflow lead into the minor system. The trenches will be located beneath the right-of-way
boulevards. The proposed subdivision right-of-way is discussed further in Section 6.0.

Based on the design infiltration rate of 12 mm/hr, a maximum trench depth of 0.6 m can be
infiltrated with 48 hours. The catchbasin infiltration trenches will be composed of washed clear
stone with approximate dimensions of 0.6 m deep and 1.0 m wide. Approximately 113 m of
infiltration trench is proposed, the length of individual infiltration trenches will vary based on
catchbasin spacing and tributary area. This corresponds to a total provided infiltration volume
of 27.1 m>. Refer to Figure 2.9 for catchbasin infiltration trench details, calculations are
provided in Appendix E.

The catchbasin filtration trenches will be composed of 0.6 m of washed clear stone on top of
0.4 m of brick sand and will be approximately 1.0 m wide. A perforated drain within the brick
sand layer connected to the minor system will be provided at the downstream end of the
filtration facility. Within Catchment 201, approximately 1,618 m of filtration trench is
proposed, the length of individual filtration trenches will vary based on catchbasin spacing and
tributary area. This corresponds to a total provided filtration volume of 647.2 m®. Within
Catchment 204, approximately 463 m of filtration trench is proposed (185.2 m® of filtration
volume) to provide the required quality control volume (178.3 m?®). Refer to Figure 2.9 for
catchbasin filtration trench details, calculations are provided in Appendix E.

2.10  Storm Servicing

The storm sewer system (minor system) will be designed for the 5 year storm event as per the
Township of Uxbridge standards (relevant excerpts provided in Appendix B).

The storm sewer system will typically be designed with grades between 0.5% and 4%.
Throughout the proposed development, the storm sewer will be constructed at a minimum
depth of 1.5 m to obvert to provide frost protection and at sufficient depth to accommodate
foundation drains where connections are required. The preliminary layout for the proposed
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storm sewer within the proposed development is provided on Figure 2.2. The storm drainage
system will be designed in accordance with the Township of Uxbridge and MECP guidelines,
including the following:

®—> Pipes to be sized to accommodate runoff from a 5 year storm event,
¢~ Minimum Pipe Size: 300 mm diameter,

*—> Maximum Flow Velocity: 4.5 m/s,

®—> Minimum Flow Velocity: 0.75 m/s,

The rainfall intensity will be calculated as follows, where ‘i’ is the rainfall intensity (mm/hour)
and A, B, and C are as per Table 2.10:

i=A/(Tc+B)

Table 2.10: Rainfall Intensity Parameters

Return Period A B C
Storm
2 Year 645 5 0.786
5 Year 904 5 0.788
10 Year 1065 5 0.788
25 Year 1234 4 0.787
100 Year 1799 5 0.810

Preliminary sizing calculations were prepared for sizing the storm sewers entering the
proposed wet SWM pond and dry SWM pond. The design sheet is provided in Appendix D.

2.11 Overland Flow

Major system flows (greater than the 5 year up to the 100 year storm event) will be conveyed
within the road right-of-ways and laneways to suitable outlets. Right-of-way capacity
calculations are provided in Appendix D.

An overland flow route is provided west of the NHS to convey major system flows to the wet
SWM Pond. A 0.3 m deep channel will convey flows to the downstream end of the forebay.
Calculations are provided in Appendix D.

East of the NHS, major system flows will be conveyed to low points on Street ‘A’ and Street
‘C’. Overland flow routes will convey major system flows to the dry pond. The overland flow
route from Street ‘C’ will be located in a 6 m wide block between two proposed lots.
Calculations are provided in Appendix D.

A 600 mm diameter HDPE bypass storm sewer under Street ‘A’ is proposed to convey the
external and rear yard flows from Catchment 202 to the Uxbridge Brook Tributary. The culvert
will convey the peak flow from the greater of the 100 year and Regional storm events.
Conveyance calculations are provided in Appendix D.

The conveyance of the 100 year storm event was calculated for the Uxbridge Brook Tributary
that conveys flows through the southeast corner of the proposed development (including the
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Centre Road Box Culvert) and for the drainage feature conveying external flows from the
property to the north through the centre of the site to the by-pass storm sewer. Conveyance
calculations are provided in Appendix D. The peak flow for the Uxbridge Brook Tributary is
conservatively based on the peak flow provided by the LSRCA GIS data for the tributary
immediately downstream. As shown in the hydraulic calculations, the water level associated
with the 100 year storm event will not impact the proposed development limits or SWM pond
infrastructure.

An existing 600 mm diameter CSP culvert under Centre Road is proposed to covey the external,
wetland block and rear yard flows Catchment 207 and Catchment EXT to the Uxbridge Brook
Tributary. During the 100 year storm event, the existing CSP culvert and Centre Road deck
convey a peak flow of 2.387 m*/s with an inlet headwater elevation of approximately 287.92
m without accounting for potential spill to the north or south via the existing ditch. Conveyance
calculations are provided in Appendix D. The proposed rear yard elevation along Centre Road
will be increased to 0.2 m above the centerline of road elevation to account for potential future
urbanization (refer to Figure 5.1). Therefore the 100 year ponding elevation will not impact
the proposed lots.

2.12 Stormwater Management and Servicing Phasing

The stormwater management and servicing of Phase 1 of the proposed development will be
able to proceed without any Phase 2 infrastructure. The proposed stormwater management
infrastructure (Dry SWM Pond 1, catchbasin filtration trenches, and rear yard infiltration
trenches) and storm sewer system are independent of Phase 2. The bypass storm sewer will be
constructed as part of Phase 2 as the crossing for Street A is not required until the Phase 2
subdivision has been constructed.

4
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3.0 SANITARY SERVICING

3.1 Existing Sanitary Sewer System

Existing sanitary sewers are located on Oakside Drive and Bolton Drive to the south of the
proposed development. The existing sanitary sewer system is illustrated on Figure 3.1. The
anticipated flows from the proposed development were not included in the design of
downstream infrastructure (refer to Drawing SAN for the Mason Lands Phase 1 development
in Appendix B). A capacity analysis based on the proposed sanitary sewer system was
undertaken and is discussed further below.

3.2 Proposed Sanitary Sewer System

The preliminary layout for the proposed sanitary sewer within the proposed development is
provided on Figure 3.1.

The sanitary sewers within the proposed development will have slopes ranging between 0.5%
and 4% (typically) and will be provided at 3 m to 6.5 m deep.

The sanitary sewer system will be designed in accordance with the Region of Durham and
MECRP criteria, including but not limited to:

Residential Sanitary Generation Rate: 364 L/c/d,
Population Density:

Townhouse — 3.0 people/unit,

Single Detached — 3.5 people/unit

Peaking Factor: Harmon (Max. 3.8, Min 1.5),
Infiltration Rate: 0.26 L/s/ha,

Minimum Pipe Size: 200 mm diameter,
Minimum Actual Velocity: 0.60 m/s, and
Maximum Velocity: 3.65 m/s.

EEREBURE

An area of 29.20 ha comprised of 60 townhouses and 464 single detached dwellings (total
population 1,804) will be serviced as part of the proposed development. As shown on Figure
3.1, the approximate extents of Phase 1 result in a sanitary drainage area of approximately 6.13
ha and a design population of 332 persons. Phase 2 has a sanitary drainage area of
approximately 23.07 ha and a design population of 1472 persons. A preliminary sanitary sewer
design sheet is provided in Appendix G.

External sanitary sewer options evaluated to service the proposed development include:

1) Bolton Drive System — The Bolton Drive sanitary sewer elevation is too high to feasibly
connect the eastern half of the site. Additionally, a portion of the Bolton Drive sanitary
sewer which crosses the Uxbridge Brook tributary was built at a shallow slope (0.3%)
such that there is limited capacity available for even a portion of the proposed
development (refer to Drawing P-101 in Appendix B). Downstream sewer sizes on
this system also decrease in size, thereby further limiting capacity.

2) Oakside Drive System — The Oakside Drive system has some existing residual capacity
and is described in further detail in Section 3.3 below.
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3) Future Mason Phase 2 development immediately east of the proposed development -
The future Mason Phase 2 development has been accommodated with a connection to
the existing sanitary sewer system on Apple Tree Crescent. A further analysis is
included below in Section 3.3.

An analysis of the potential external sanitary servicing options for the proposed development
is provided below.

33 External Sanitary Servicing

An excerpt of the Township of Uxbridge Sanitary Sewerage System map (dated March 22,
2019) has been provided in Appendix G which shows the existing sanitary sewer system
downstream of the proposed development.

As identified in Section 3.2 there are two viable potential options for connecting the proposed
development to the existing sanitary sewer system: connecting to the existing 200 mm diameter
sanitary sewer located at the intersection of Centre Road and Oakside Drive (MH 113), or
connecting to the future Mason Lands Phase 2 sanitary sewer. The Mason Lands Phase 2
sanitary sewer will connect to the existing 250 mm diameter sanitary sewer on Apple Tree
Crescent (MH 008), refer to Drawing SAN for the Mason Lands Phase 1 development in
Appendix B. Both existing sanitary sewers convey flows to Ash Green Lane which ultimately
connects to the Uxbridge Water Pollution Control Plant.

As shown on the Mason Phase 1 sanitary drainage plan referenced above, the Oakside Drive
sanitary sewer was not sized in anticipation of external flows however there is some inherent
residual capacity remaining in the system based on the original Apple Tree Crescent sanitary
sewer design (12.90 ha and a population of 800 persons).

As shown on Figure 3.1, the sanitary sewer to Oakside Drive would be constructed on Centre
Road. An existing box culvert conveys the flows of the Uxbridge Brook Tributary from west
to east across Centre Road and is located between Oakside Drive and the Centre Road
intersection of the proposed development. The existing culvert has an upstream invert of
281.31 m, a downstream invert of 280.94 m, and a road surface elevation of approximately
284.80 m. There is sufficient clearance above the box culvert for the sanitary sewer to cross
and maintain minimum frost cover and separation from the obvert of the culvert. Upon crossing
the culvert, the sanitary sewer will continue to drain by gravity to the existing Oakside Drive
sanitary sewer.

Alternatively the proposed development can connect across the proposed intersection at Centre
Road to the Phase 2 Mason development, however the timing of this development is unknown
and so a connection may not be available when required by the proposed development.

A capacity analysis of the two different connection options was undertaken to confirm the
capacity of the downstream sanitary sewer systems and to identify any potential infrastructure
upgrades to support the construction of the proposed development. Phase 1 of the proposed
development, which has an area of approximately 6.13 ha and a population of 332.5 persons,
was also analysed. In total, four different capacity analyses were performed:

®—>  Option 1 — Phase 1 proposed development to Oakside Drive

4
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®—>  Option 2 — Phase 1 proposed development to Mason Lands Phase 2
®—>  Option 3 — Ultimate proposed development to Oakside Drive
®—>  Option 4 — Ultimate proposed development to Mason Lands Phase 2

For clarity, Options 1 and 3 include only flow contribution from the proposed development.
Options 2 and 4 include flow contribution from the proposed development and the Mason
Phase 2 lands.

The Township of Uxbridge sanitary map has been modified to provide summary figures for
each of the scenarios above which show the sections of sanitary sewer where capacity is
exceeded (coloured red) or close to being exceeded (85% to 100% capacity, coloured yellow).
The figures and preliminary design sheets have been provided in Appendix G. The sewers
where the capacity is exceeded will need to be upgraded in order to convey the sanitary flows
from the proposed development and/or the Mason Phase 2 development. The sanitary sewer
upgrades resulting from the capacity analysis have been summarized below for the four
scenarios analysed:

®—>  Option 1 — 180m of sewer exceeding capacity

®—>  Option 2 — 260m of sewer exceeding capacity, 182m close to exceedance
®—>  Option 3 — 1307m of sewer exceeding capacity, 101m close to exceedance
®—>  Option 4 — 1115m of sewer exceeding capacity

In general Option 1 and Option 2 result in minimal surcharging of the sanitary sewer system
on Dallas Street where the sewer was constructed at very shallow slopes (<0.4%), otherwise
the system has sufficient capacity to convey the proposed flows. Option 3 and Option 4 require
modifications to a significant length of the existing sanitary sewer system from Ash Green
Lane to Dallas Street.

An HGL analysis was performed for Option 1. Based on the analysis there will be no
anticipated negative impacts on upstream properties due to the anticipated surcharging. The
analysis has been provided in Appendix G.

Consideration should be given to conducting a sanitary flow monitoring program to confirm
actual flow rates in the existing sanitary sewers. If the actual flow rate is lower than the
Region’s theoretical design criteria, the required modifications to the existing sewer could be
reduced. For example, under Option 3, by reducing the average domestic flow to 275 L/cap/day
the length of sewer exceeding capacity is reduced to 640 m.

Should the confirmation of existing flow rates be an acceptable approach to Durham Region,
coordination with the Region will continue through the draft plan approval process to confirm
the scope of the sanitary flow monitoring program.

34 Servicing Allocation

Durham Region operates the water supply and treatment infrastructure as well as the
wastewater collection and treatment systems. As such, Durham Region provides bulk servicing
allocation to the Township of Uxbridge. The Township of Uxbridge Council provides
Servicing Allocation to individual development applications.
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Wastewater servicing allocation is the limiting factor in the Township of Uxbridge. Servicing
allocation is based on the capacity of the Uxbridge Brook Water Pollution Control Plant
(WPCP). The WPCP current capacity is 15,000 people. The Region is currently undertaking a
planned upgrade to the oxygenation system which could increase the current capacity to 16,480
people.

Uxbridge has been divided into two phasing areas. Phase 1 is the current Urban Area boundary
and includes some potential infill and intensification areas. Phase 2 includes three proposed
development properties outside of the current Urban Area as identified in the Township’s
Development Services — Planning staff report DS-03/19:

1) 1,905 people - Bridgebrook — 7370 Centre Rd (proposed development, current draft
plan proposes a population of 1,804 per Section 3.2)

2) +/-910 people - Mason — 7309 Centre Rd

3) +/- 1,245 people - Furlan — E. of Conc. 7, S. or Enzo Cres.

The following existing and proposed population statistics were identified in the Township’s
Development Services Planning Report DS 03/19 dated January 21, 2019:

11,520 - Current population estimate in Uxbridge (serviced)

555 - Current population estimate in Uxbridge (un-serviced)

600 — Allocation for Downtown Uxbridge

150 — Allocation for Long Term Care Facility

225 — Allocation for public lands

444 — Unbuilt Residential Development with Sanitary Capacity Allocated by the
Region (Registered/Agreement)

680 — Unbuilt Residential Development Approved by the Township or OMB
(Conditional)

535 — Phase 1 Potential Residential Development (Active applications or pre-
consultation)

16,480 — Anticipated 2031 population forecast for Uxbridge and also the anticipated
capacity of the WWTP upon completion of the current upgrade

1,761 — Remaining capacity to service the Phase 2 lands.

SRR EER

!

!

Based on the anticipated total Phase 2 population values noted above, there will be a Servicing
Allocation shortfall of approximately 2,209 people based on the currently anticipated WPCP
capacity (1,804+921+1,245-1,761). Based on the currently anticipated available servicing
capacity of 16,480 people, the following options are available to service the proposed
development, along with the remaining Phase 2 area:

¢~  Durham Region to pursue a WPCP expansion through completion of a Class EA
and an update of the Environmental Compliance Approval with the objective of
servicing the entire Phase 2 population;

®—> Durham Region to investigate opportunities to re-rate the existing WPCP to
maximize the servicing capacity, up to the full Phase 2 population if possible (may
include stress testing the existing facility and possible incorporation of
inflow/infiltration reduction measures or water use reduction measures);

4

000 =
Project No. 2099 Page 23



Functional Servicing and Stormwater Management Report
7370 Centre Road, Uxbridge February 2023

e—>  Utilize (borrow) a portion of the Phase 1 reserved servicing allocation to advance
Phase 2 lands prior to implementing further WPCP improvements;

e—  Utilize private communal wastewater treatment facilities in portion of the Phase 2
lands (subject to a detailed site assessment to confirm this is a suitable approach),
beyond the overall available WPCP capacity; or

®—>  (Combinations of the options above.

4
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4.0 WATER SUPPLY AND DISTRIBUTION
4.1 Existing Water Distribution

The existing watermain system extends to the intersections of Bolton Drive and 6™ Concession
Road to the south of the site and Oakside Drive and Centre Road North to the south-east of the
site. The existing watermain system is illustrated on Figure 4.1.

The existing Quaker Hill Zone Ul reservoir and Quaker Hill Zone U2 pumping station are
immediately south of Bolton Drive fronting onto 6™ Concession.

The study area is bisected by the U1 and U2 pressure zones. As shown, the Centre Road North
and the eastern portion of Bolton Drive are within Zone U1 and the western portion of Bolton
Road are within Zone U2. Refer to Appendix B for the Township of Uxbridge (West) Water
Supply System map. The Ul reservoir high water level (static HGL) is 330.6 m and has
approximate maximum ground level service elevation of 300 m. The U2 high water level
maintained by the Quaker Hill pumping station (static HGL) is 362 m and has an approximate
maximum ground level service elevation of 330.5 m.

4.2 Proposed Water System

The preliminary layout for the proposed watermain system is provided on Figure 4.1. The
development may be serviced via the following connection locations:

®—>  (Connection to the existing 300 mm diameter watermain on Centre Road North (U1).

®—>  (Connection to the existing 300 mm diameter watermain on Bolton Drive (Ul or
U2); and

e—> (Connection to the existing 300 mm diameter watermain on 6 Concession (U2);

Based on the elevations of the subject lands, the eastern portion of the site will be serviced via
Zone Ul and the western portion via Zone U2 (see Figure 4.1).

The existing rated capacity of the Region’s Water Supply System can currently provide water
servicing for the permitted service population of up to 15,000 people. An increase in the rated
capacity of the water supply system will be required to provide service to the Official Plan
population projection of 16,480 in 2031.

Through discussions with the Region it is understood that the following Regional infrastructure
upgrades are required to accommodate a population increase beyond 15,000 people Phase 2 of
the (anticipated growth area) Township of Uxbridge Official Plan:

e Additional wells for water supply. (Project is identified in 2018 DC and current
Budget/Forecast)

e Additional Zone 1 water storage. (Project is identified in 2018 DC and current
Budget/Forecast)

4
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The existing Zone U2 pumping station was designed to accommodate the Quaker Hill
development area. The following infrastructure improvements are anticipated by the Region
to accommodate the western portion of the subject lands which are within Zone U2:

e Additional Zone U2 pumping capacity at the Quaker Hill Reservoir & Pumping
Station. (Project is not yet identified in 2018 DC and current Budget/Forecast)

The Region has initiated the EA process for the additional water supply wells to service beyond
the current 15,000 person capacity, however it is temporarily on hold pending confirmation of
the overall growth projections for Uxbridge and the associated sanitary servicing capacity of
the WPCP as noted in Section 3.4.

An analysis of the site water distribution network was completed by Municipal Engineering
Solutions. The Phase 1 lands are within the existing Zone Ul and can be serviced via a
connection to the existing Ul watermain on both Bolton Drive and Centre Road north. The
analysis identified that servicing Phase 2 of the proposed development has ground elevations
ranging from 330m in the east to 337m in the west, which exceeds the maximum U2 service
elevation of 330.5m. Further analysis of the complete water model of the Township is
recommended to account for pressure variations not captured by the hydrant tests performed
in support of the analysis as well as the typical operation of the Township’s water system.

An additional analysis was prepared by Municipal Engineering Solutions to determine Zone
U2 servicing alternatives which resolve the pressure requirements for elevations above the
current Zone U2 service limit. A copy of the analysis is provided in Appendix H. Four
servicing options were considered as part of the Municipal Engineering Solutions analysis and
were determined to be feasible options for future consideration based on pre-consultation with
Region staff. The servicing options are outlined below.

Option 1 — Raise HGL of Zone U2

Option 1 involves an upgrade of the Quaker Hill (Zone U2) Pumping Station to raise the
Hydraulic Grade Line (HGL) of Zone 2 from 360 m to 366 m. This would increase pressures
within Zone U2 by approximately 60 kPa (9 psi) in all existing areas.

As part of this servicing strategy, three (3) pressure reducing valves (PRVs) could be installed
on existing watermains within the Zone 2 serviced area to maintain current service pressures
for existing areas. The PRVs would be placed to maintain pressures below 550 kPa as required
by the Ontario Building Code. PRVs would be located on Bolton Drive, on the south feed from
the PS, and within the new development. Alternatively, individual PRVs could be placed on
the services to each existing or new unit where pressures are expected to exceed 550 kPa at
fixture.

Option 2 — Additional Booster Pumping Station

Option 2 involves an upgrade of the Quaker Hill (Zone U2) Pumping Station to service an
expanded population including the subject lands and incorporates a second booster pumping
station for the area with elevations above the Zone U2 service limit, just east of 6th Concession.
The additional booster pump station would be located within the proposed development.
Alternatively, the booster pump station could be located on 6™ Concession or within the
existing Quaker Hill Booster Pumping station site if possible.
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Option 3 — New Dedicated Pumping Station

Option 3 maintains the Quaker Hill (Zone U2) pumping station in its existing condition and
incorporates a new booster pumping station to service the entirety of the higher pressure zone
for the proposed development area, above Zone Ul. The new Pumping Station could be built
on within the subject lands, fed from Zone U1 watermains at Quaker Village Drive and Bolton
Drive. Alternatively, if space permits the new pumping station could be built on the existing
Quaker Hill Reservoir and Pumping Station site, and feed the development through a new
watermain on Concession 6.

Option 4 — Lowering the Development

An additional option to service the development may be to regrade the development, if
possible, so that serviced elevations do not exceed 330 m and can be serviced by the current
Zone U2 service elevation range. Option 4 will still require an update to the existing Zone U2
booster pump and an extension of watermain along Concession 6 to the site. This option would
require significant site earthworks as there is a difference of 5-7 m between existing grades and
the existing Zone U2 upper service boundary along the west side of the development, along
Concession 6. This alternative would limit road access/egress opportunities to Concession 6
due to the significant grade differences that would be required along the west property limit,
would create significant grading buffer requirements and would result in significant fill export
from the site. On this basis, while physically possible, this option is considered to be the least
practical.

The above noted water servicing alternatives all provide possible solutions to service the Phase
2 lands. Option 3 is considered to be the preferred option based on its minimal impact to the
existing community, ability to service the entire Phase 2 lands with a single, on-site solution,
and ability for the project to be implemented through the Subdivision Approval process.

The watermain system will be designed in accordance with the Region of Durham and MECP
criteria including:

Residential water usage rate: 450 L/c/d,

Population Single Family Dwelling: 3.5 persons/unit;
Townhouse Dwelling: 3.0 persons/unit;

Minimum Residential Pipe Size: 150 mm diameter;
Minimum Pipe Depth: 1.8 m;

Maximum of 20 houses on a dead end section; and
Maximum Hydrant Spacing: 150 m.

MR

A closed valve will be provided on Street ‘A’ at the break between Zone Ul and Zone U2 as
noted on Figure 4.1.

4
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5.0 GRADING

5.1 Existing Grading Conditions

The existing topography has slopes in the range of 0.5% to 25%. The ground surface elevations
through the proposed development range from approximately 335 m in the northwest corner to
approximately 282.5 m in the southeast corner.

5.2 Proposed Grading Concept

In general, the proposed development will be graded in a manner which will satisfy the
following goals:

e—  Satisty the Township of Uxbridge lot and road grading criteria including:

*  Minimum Road Grade: 0.5%

* Maximum Road Grade: 5.0%

* Minimum Lot Slope: 2%

* Maximum Lot Slope: 5%

* Maximum Lot Grade: 12% (calculated from difference in lot elevations
between the rear wall of the house and property line — embankments
included)

* Maximum slope between terraces and embankments shall be 3:1 when
vertical difference does not exceed 1 metre and 4:1 otherwise.

Provide continuous road grades for overland flow conveyance;

Minimize the need for retaining walls;

Minimize the volume of earth to be moved and minimize cut/fill differential;
Minimize the need for rear lot catchbasins; and

Achieve the stormwater management objectives required for the proposed
development.

R

A preliminary grading plan is provided on Figure 5.1.

The change in elevation across the site is substantial. For the main road which bisects the
proposed development (Street ‘A’), the western intersection with 6™ Concession has an
elevation of approximately 334.6 m and the eastern intersection with Centre Road North has
an elevation of approximately 287.8 m (46.8m difference). The difference in elevation across
the site has been considered in the preliminary grading plan and results in a road slope of 5.2%.

In order to match into the existing road at the site boundaries and NHS, the required road grade
across the site exceeds the maximum allowable grade of 5.0%, with all roads that have an east-
west alignment at a grade of 5.2% to the extent possible. The municipal design criteria
limitations of the centerline grading result in significant areas of cut and fill throughout the site
with a maximum proposed cut depth of approximately 5.0 m and a maximum proposed fill
depth of approximately 6.3 m. A slightly steeper road slope than the current municipal design
criteria (i.e. 6.0%) would significantly minimize the proposed cut and fill volumes and would
also minimize retaining walls and significant grade drops through built form (i.e. reduction in
deck requirements). This will be discussed further with Township staff through the draft plan
approval process and can be implemented at the detailed design stage.
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Sloping is required into the NHS around the Street ‘C’ cul-de-sac. Per the Beacon
Environmental Impact Study, the NHS in this area (HDF2) is described as ephemeral and will
be compensated for accordingly (refer to relevant excerpts in Appendix B).

At the detailed design stage, the preliminary grading shown on Figure 5.1 will be subject to a
more in-depth analysis in an attempt to balance the cut and fill volumes and minimize slopes

and walls.

4
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6.0 RIGHT-OF-WAYS AND SIDEWALKS

The proposed road network of the proposed development is composed of a 20.0 m right-of-
way.

The 20.0 m right-of-way will be the Township standard which has been modified to incorporate
a catchbasin infiltration/filtration trench. The location of the trench is such that none of the
standard geometry or service locations require modification. Sidewalk will be provided on the
same sides of the right-of-way as the watermain to avoid conflicts with the proposed catchbasin
infiltration/filtration trenches.

The proposed right-of-way cross-section is provided in Appendix J.

4
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7.0 EROSION AND SEDIMENT CONTROL DURING
CONSTRUCTION

During the detailed design stage, erosion and sediment control measures will be designed with
a focus on erosion control practices (such as stabilization, track walking, staged earthworks,
etc.) as well as sediment controls (such as fencing, mud mats, catchbasin sediment control
devices, rock check dams and temporary sediment control ponds). These measures will be
designed and constructed as per the “Erosion and Sediment Control Guide for Urban
Construction” document (TRCA, 2019). A detailed erosion and sediment control plan will be
prepared for review and approval by the Municipality and Conservation Authority prior to any
proposed grading being undertaken. This plan will address phasing, inspection and monitoring
aspects of erosion and sediment control. All reasonable measures will be taken to ensure
sediment loading to the adjacent watercourses and properties are minimized both during and
following construction.

4
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8.0 SUMMARY

This Functional Servicing and Stormwater Management Report has been prepared in support
of the Draft Plan of Subdivision application for the proposed 7370 Centre Road development
in the Township of Uxbridge. The purpose of this report is to demonstrate that the development
can be graded and serviced in accordance with the Township of Uxbridge, Lake Simcoe Region
Conservation Authority (LSRCA), Region of Durham, and the Ministry of Environment,
Conservation and Parks (MECP) design criteria.

General Information

®—>  The existing land use is comprised of agricultural land and natural heritage system;

®—>  The proposed development is located in the Uxbridge Brook subwatershed;

®—>  The proposed development consists of low and medium density residential, parks,
natural heritage system, stormwater management block, and road and laneways; and

®—>  Construction of the proposed development will potentially be phased with Phase 1
consisting of the lands east of the NHS and Phase 2 consisting of the lands west of the
NHS.

Stormwater Management and Storm Servicing
¢ Quality Control: MECP Enhanced (Level 1) water quality protection will be provided
for the west half of the proposed development by a proposed Wet SWM Pond 1. Quality
control will be provided for the east half of the proposed development by catchbasin
filtration trenches in the right-of-way boulevard;
®—>  Erosion Control: The runoff volume from a 40 mm rainfall event will be detained over
24 hours for the west half of the proposed development by Wet SWM Pond 1 and for
the east half of the proposed development by the Dry SWM Pond 1;
®—>  (Quantity Control: Quantity control will be provided for the west half of the proposed
development by Wet SWM Pond 1 and for the east half of the proposed development
by Dry SWM Pond 1 to control peak flows for the 2 through 100 year storm events;
®—>  Volume Control: The combined volume provided based on the preliminary BMPs is
1,396.0m* which corresponds to an equivalent depth of rainfall over the total
impervious area of 11.9 mm. This achieves Alternative #2 criteria for volume control.
The proposed development is considered a site with restrictions due to proximity to
seasonally high groundwater, and low infiltration rates;
Water Budget: A water budget analysis was completed to demonstrate that the
proposed annual infiltration volume will be greater than the existing annual volume;
Phosphorus Budget: A phosphorus budget analysis was completed using the MECP
phosphorus budget tool, which shows that the unmitigated phosphorus export will be
reduced by approximately 91.0% through the use of BMPs throughout the proposed
development including: rear yard at-surface infiltration trenches, catchbasin
infiltration/filtration trenches, a wet SWM pond, a dry SWM pond, and a grassed filter
strip;
®—>  Storm Servicing:
*  Storm runoff will be conveyed by storm sewers designed in accordance with
Township of Uxbridge and MECP criteria;
=  Storm sewers will generally be designed for the 5 year storm event; and
» Adequate 100 year overland flow routes will be provided.

!

!
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*—>

Existing external drainage will be accommodated through the proposed development
via a bypass storm sewer crossing Street ‘A’.

Sanitary Sewage Disposal

®—>  There are existing municipal sanitary sewers on Bolton Drive and Oakside Drive;

®—> A potential sanitary sewer connection can be made through the future Phase 2 Mason
Lands development;

®—>  The existing downstream sanitary sewer systems were not sized to convey flows from
the proposed development, a capacity analysis was prepared to determine remaining
capacity in the downstream Mason Phase 1 development system and potential required
modifications based on a phased buildout of the proposed development.

®—> A sanitary monitoring program is proposed to confirm actual sanitary flow rates to
reduce the amount of sanitary sewer replacement required to convey flows from the
proposed development and Mason Phase 2 development.

*—> A servicing allocation shortfall is noted in the existing Uxbridge Water Pollution
control plant for servicing the entirety of the Uxbridge Phase 2 development area.
Several options are presented that allow for the proposed development to proceed.

®—  Sanitary allocation is required from the Town.

Water Supply

> There are existing municipal watermains on 6™ Concession and Centre Road North;

*—>  The development is proposed to be serviced with potential connections to the existing
watermains on 6™ Concession, Bolton Drive and Centre Road North;

®—>  Municipal Engineering Solutions has completed a watermain hydraulic options
analysis to show that there is sufficient domestic and fire flows to service the
development, a preferred option was presented for consideration by the Region; and

*—>  Water supply allocation is required from the Town.

Grading

®—>  The proposed development grading has been developed to match to the existing
surrounding grades, and provide conveyance of stormwater runoff, including external
drainage;

®—>  The road slope has been maximized based on Township criteria to minimize cut and
fill throughout the proposed development, an exception to this criteria to increase the
allowable slope is recommended and requires further discussion with Township staff;
and

*—>

The lot grading will be subject to further grading design at the detailed design stage.

Right-of-Ways and Sidewalks

The proposed municipal roads will be a 20.0 m right-of-way that follows the Township
of Uxbridge standards, and has been modified to include BMP measures.

Erosion and Sediment Control during Construction

*—

An erosion and sediment control plan will be prepared at the detailed engineering stage,
in accordance with the “Erosion and Sediment Control Guide for Urban Construction”
document (TRCA, 2019).
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Respectfully Submitted:

SCS Consulting Group Ltd.

N. D. MCINTOSH

100230564

W%m

Gauri Murria, Nicholas McIntosh, M.A.Sc., P. Eng.
gmurria@scsconsultinggroup.com nmcintosh@scsconsultinggroup.com
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EXISTING RESIDENTIAL

DRAFT PLAN OF SUBDIVISION
FILE: S-U-2021-01

PART OF LOT 33
CONCESSION 6

GEOGRAPHIC TOWNSHIP OF UXBRIDGE
COUNTY OF ONTARIO
NOW IN THE,

TOWNSHIP OF UXBRIDGE
REGIONAL MUNICIPALITY OF DURHAM

SCALE: 1:1500

0 50 100 150m
T —

DEVELOPMENT STATISTICS

PROPOSED LAND USE

Lot/Block No. Units

ha.

1) Single Family Residential

11.0m (min) Linked Singles 233

12.2m (min) Singles 1—-463 165 18.63

13.4m (min) Singles 65
2) 6.0m (min) Townhouses 464—472 60 1.21
3) Community Housing 473 0.14
3) Park 474 1.28
4) Storm Water Management Pond 475—-476 2.09
5) Open Space 477-480 7.15
6) Road Widening 481 0.12
7) 6m Servicing Block 482 0.02
8) Walkway 483 0.02
9) 0.3m Reserves 484—488 0.01
10) Roads 4565m @ 20.0 R.O.W. 9.24
TOTAL 523 39.91

OWNER'S AUTHORIZATION

| authorize MOTR Group to prepare

and submit this plan for draft approval.

JOHN SPINA A.S.O.
BRIDGEBROOK CORP.

SURVEYOR'S AUTHORIZATION

| hereby certify that the boundaries of the lands

being subdivided and their relationship to the
adjacent lands are accurately and correctly

shown on this plan.

A7 A2

O

H. F. GRANDER Co. Ltd.
ONTARIO LAND SURVEYOR

Date:

Date:
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ADDITIONAL INFORMATION

[ Section 51(17) of the Planning Act, 1990]
a), b), e), g), and j) — on plan

c) — on key plan

d) — see statistics (f)

h)

— silty clay, sandy silt/silt and sand

K

)

)
)

Nil

— piped water to be installed by Developer

— all municipal services to be made available
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Property

No. REVISIONS DATE
1 07/03/22
2 11,/11/22
25/01/23
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