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1.0 Introduction

SCS Consulting Group Ltd. has been retained by Acorn NE Stouffville Inc. to prepare a
Functional Servicing and Stormwater Management Report (FSSR) for the proposed
Acorn North development, located at 12875 Tenth Line in the Town of Whitchurch-
Stouffville, within the Lincolnville Secondary Plan area.

1.1 Purpose

This FSSR has been prepared in support of a Draft Plan of Subdivision and Zoning By-Law
Amendment applications for the proposed development. The Draft Plan of Subdivision is
provided in Appendix A. The proposed development consists of the following land uses:

&>  medium density residential,
®—>  mixed-use residential,

&>  park block, and

®—>  proposed roads.

The purpose of this report is to demonstrate that the development can be graded and
serviced in accordance with the Town of Whitchurch-Stouffville, Region of York, Toronto
and Region Conservation Authority (TRCA), and the Ministry of Environment,
Conservation and Parks (MECP) design criteria.

1.2 Study Area

The Acorn North site (hereafter referred to as the subject lands) is approximately 5.67
ha in size and is bound by the Reesor Creek environmental area / floodplain to the east,
Tenth Line to the west, and future development to the north and south. The existing
subject lands are comprised of agricultural and open space areas, with one single family
dwelling on the southwest corner of the property. The environmental area on the east
side of the subject lands contains a wetland, woodland, and a regulatory floodplain
associated with Reesor Creek. The subject lands are located within the Duffins Creek
watershed in the Town of Whitchurch-Stouffville.

The existing wetland encroaches into the eastern limit of the subject lands and was
staked by Schaeffer Dzaldov Bennett Ltd. The wetland was identified by Dillon
Consulting Ltd. in the Environmental Impact Study as a Cattail Mineral Shallow Marsh
(MASM1-1). A 30 m buffer is provided from the staked wetland limit to the development
limit.

The woodlands extend along the watercourse beyond the northern and southern
boundaries of the subject lands. The dripline was determined using air photography and
feature staking. A 10 m buffer is provided from the staked dripline to the development
limit.
L X X
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The subject lands are located within the Lincolnville Secondary Plan area, which is
approximately 61.86 ha in size and includes the following properties: 2605552 Ontario
Inc. (Newstone), Ambria, and Metrolinx on the west side of Tenth Line, as well as Hume
(Apache Freight), 6833 Bethesda Side Road (Piechatzek), 12942 York Durham Line
(previously Stateview), 12875 Tenth Line (Acorn North), Northcape, 12749 Tenth Line
(Acorn South), 12828 York Durham Line (Reesor), Brundale, and 2434981 Ontario Inc.
(Trudel) on the east side of Tenth Line (see Figure 1.1).

The contents of this report will be incorporated into the Lincolnville Comprehensive
Environmental Constraints and Servicing Strategy (CECSS) report. The CECSS is being
prepared to address the requirements outlined in Section 2.4 of Official Plan
Amendment No. 155 (OPA 155) which includes the addition of Section 12.6.5 to the
Official Plan, requiring preparation of a comprehensive coordinated strategy to address
environmental constraints and servicing.

13 Background Information

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

®&—>  Town of Whitchurch-Stouffville Water and Wastewater Master Plan, March
2024;

&>  Town of Whitchurch-Stouffville Design Guidelines and Standard Drawings,
January 2023;

®&—>  Toronto and Region Conservation Authority (TRCA) Erosion and Sediment

Control Guideline for Urban Construction, December 2019;

TRCA Stormwater Management Criteria, April 2012 Version 1.0;

2012 Duffins Creek Hydrology Update Final Report, Aquafor Beech Limited,

February 2013;

®&—>  TRCA Low Impact Development Stormwater Management Planning and Design
Guide, 2010 Version 1.0;

&> Ministry of Environment (MOE) Stormwater Management Planning and Design
Manual, March 2003; and

®—> 2002 Duffins Creek Hydrology Update, Aquafor Beech Limited, dated May 2002.

The servicing and SWM strategies in this report are based on the following reports:

®—>  Environmental Impact Study — 12875 Tenth Line, Whitchurch-Stouffville, Dillon
Consulting Ltd., April 2026;

&>  Hydrogeological Assessment — Proposed Residential Development - 12875 Tenth
Line, Soil Engineers Ltd., April 2026;

®—> A Geotechnical Investigation for Proposed Residential Development — 12875
Tenth Line, Soil Engineers Ltd., March 2026;

Y
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*—

Ambria Functional Servicing and Stormwater Management Report, Condeland
Consulting Engineers, April 2025;

Town of Whitchurch-Stouffville 2024 Water and Wastewater Master Plan, March
2024;

Newstone Functional Servicing and Stormwater Management Report,
Masongsong Associates Limited, January 2025;

Environmental Compliance Approval for a Municipal Stormwater Management
System ECA Number 132-S701 Issue 1, The Town of Whitchurch-Stouffville
August 2023;

Environmental Compliance Approval for a Municipal Sewage Collection System
ECA Number 132-W601 Issue 1, The Town of Whitchurch-Stouffville, August
2023;

Functional Servicing and Stormwater Management Report, TYLin International
Canada Inc., April 2023;

Functional Servicing and Stormwater Management Report - 12689 Tenth Line,
SCS Consulting Group Ltd., November 2022;

Town of Whitchurch-Stouffville Sub-Trunk #1 Sanitary Sewer and Watermain
Extension Preliminary Design Report, Chrisholm Fleming and Associates, March
2017; and

Courtney Valley — Phase 1 - Stormwater Management Report, GHD, April 2014.

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

*—

Drawings C-121 and C-122, Construction of New Lincolnville Station Servicing
Plans, Stantec Consulting Ltd., September 2020;

Drawings P1 to P5, Subtrunk #1 Sanitary Sewer Plan and Profile of York Durham
from Sta. 0+980 to Sta. 2+320, Chrisholm Fleming and Associates, March 2018;
Drawings G102A, Courtney Valley Estates - Sanitary Drainage Area Plan, GHD,
August 2017;

Drawings G102B, Courtney Valley Estates - Storm Drainage Area Plan, GHD,
August 2017;

Drawing P10, Bethesda Road Watermain Construction from 5+046.54 to
5+359.71, MacViro Consultants, Inc., October 2007; and

Drawings P6 to P8, Plan and Profile of Tenth Line Watermain Construction from
Sta. 11+000 to Sta. 12+000, MacViro Consultants, Inc., February 2006.

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

Y
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2.0 Geotechnical and Hydrogeological Conditions
2.1 Soils

The soil classifications for the site were identified based on the borehole logs prepared
by Soil Engineers Ltd. and land uses visible in recent aerial photography and site
reconnaissance. The Geotechnical Investigation (Soil Engineers Ltd., March 2026) notes
the predominant soil type is Sandy Silt Till, which is a Hydrologic Soil Group B according
to the MTO Drainage Management Manual (1997) Design Chart 1.08. This is generally
consistent with the Ontario Soil Survey Complex mapping from OMAFRA which
identifies the soils within the study limits as primarily Milliken Loam. According to the
Design Flood Estimation Design Chart H2-6A, Milliken Loam is considered as Hydrologic
Soil Group BC. Refer to Appendix B for excerpts from the Geotechnical Investigation
(Soil Engineers Ltd., March 2026).

Soil Engineers Ltd. have also completed in-situ infiltration testing in one monitoring well
and estimated the hydraulic conductivity rate as 2.85 x 10 m/s (infiltration rates of 15.7
mm/hr per TRCA Table C1). Refer to Appendix B for results of the infiltration testing.

2.2 Groundwater

Soil Engineers has monitored groundwater levels across the subject lands, with readings
from April 2019 to March 2023 in the 100 and 200 series monitoring wells. Readings in
the 300 series monitoring wells were limited to December 2025 and January 2026.
Based on the groundwater levels collected to date, the seasonally high groundwater
elevations range from approximately 0.4 — 7.4 m below existing ground across the
subject lands. Refer to Appendix B for excerpts from the Hydrogeological Assessment
(Soil Engineers, 2026) including the groundwater monitoring results.

The Source Water Protection Plan identifies four main regulatory factors under the
Clean Water Act (2006) relating to hydrogeology to consider for site development:
Significant Groundwater Recharge Ares (SGRAs), Highly Vulnerable Aquifers (HVAs),
Wellhead Protection Areas (WHPAs), and Intake Protection Zones (IPZs).

The subject lands have been identified as being located within Wellhead Protection Area
C (WHPA-C) with a vulnerability score of 8, as well as WHPA Q1/Q2 — recharge
management areas with a moderate stress level. New development is required to
implement best management practices, such as Low Impact Development (LID), with the
goal of maintaining pre-development recharge.

The subject lands are located approximately 850 m north of Stouffville Municipal Supply
Well No. 3. Due to the proximity of the supply well, the site is within an SGRA, and
within an HVA with a vulnerability score of 6. The subject lands are determined to have

N,
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significant groundwater function and maintaining the post-to-pre development
infiltration rates as well as maintaining groundwater quality is necessary.

In addition to the above, due to the presence of Stouffville Municipal Supply Well No. 3,
much of the subject lands have an aquifer vulnerability scoring of 6 or 8. For
Vulnerability scores > 6.1, restrictions on stormwater management measures and land
use practices are in place for actions that may result in a significant threat. This can
include infiltration of stormwater, deep borehole drilling or deep foundations,
construction activities, and retail uses as noted in O. Reg. 287/07 under the Clean Water
Act (2006).

Y
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3.0 Topography and Grading
3.1 Existing Conditions
3.1.1 Topography

Detailed topographic survey for the subject lands was completed by Schaeffer Dzaldov
Bennett Ltd. Other surveyors prepared topographic surveys for the various participating
members of the Lincolnville Landowner Group within the Lincolnville Secondary Plan
Area. All individual surveys were combined to have a better representation of the
greater Lincolnville Secondary Plan topography and drainage patterns. The topography
of the remaining gaps was supplemented with York Region topographic mapping and
TRCA floodplain topographic mapping in the Reesor Creek corridor (September, 2020).

Per the topographic survey information shown on Figure 3.1, the tableland of the
subject lands is comprised of relatively flat agricultural fields with a grade range of 1% to
approximately 13%. The tablelands have steeper slopes on the north and south sides,
sloping towards an existing draw at the centre of the parcel. The topographic elevations
of the tableland vary from approximately 298.50 m at the north property limit to
approximately 290.0 m near the existing wetland on the east side of the property. The
tableland is generally sloped east towards Reesor Creek.

The centreline elevations of Tenth Line along the western frontage of the subject lands
are sloped south towards a low point adjacent to the Acorn South property.

Reesor Creek flows from north to south. Reesor Creek enters the Lincolnville Secondary
Plan via the 12942 York Durham Line property at its northeast corner and flows south
through the Reesor, Northcape, and Acorn South properties. The Reesor Creek valley
walls are generally steeply sloped (approximately 30%) near the southeast corner of the
subject lands with shallower slopes at the northeast corner adjacent to the wetland.

The topographic survey completed by Schaeffer Dzaldov Bennett Ltd. dated May 21,
2019 is provided in Appendix B.

3.1.2 Floodplain

Engineered floodplain mapping for Reesor Creek was obtained from the TRCA, dated
September 2020, and is illustrated on Figure 3.2 (relevant excerpts are provided in
Appendix B). As shown on Figure 3.2, Regional (Hurricane Hazel) flood elevations range
between 289.87 m and 290.43 m adjacent to the subject lands. The subject lands are
regulated by TRCA under Ontario Regulation (O.Reg.) 41/24 and as such a permit will be
required for site development.

Y
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There are two existing crossings of Reesor Creek within the Lincolnville Secondary Plan,
one on the Northcape property comprised of a concrete arch culvert, and one on the
Reesor property comprised of an oval corrugated metal culvert, inundated with stone
and sediment (refer to Figure 3.1 and Figure 3.2). There are no existing crossings within
the subject lands.

A 10 m buffer is provided from the existing regulatory floodplain.
3.2 Proposed Conditions
3.2.1 Site Grading

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

®—>  Satisfy the Town of Whitchurch-Stouffville lot and road grading criteria including:
o Minimum Road Grade: 0.5%
o Maximum Road Grade: 6.0%
o Minimum Lot Grade: 2%
o Maximum Lot Grade: 5%
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.

1TiYY

A preliminary grading plan is provided on Figure 3.3.

The municipal roads within the subject lands will generally be sloped east and south
towards the Northcape and Acorn South properties, towards a proposed SWM facility
(SWM Facility E1) on the Acorn South property (refer to Section 6.0 for the SWM facility
information). The central site plan block is anticipated to be sloped west and south to
contain private storm drainage and minimize blockwide earthwork requirements. The
existing ground slope on the subject lands will be reduced to optimize the construction
of medium density units, to provide a continuous flow path to the SWM facility, and to
minimize the number of 100 year stormwater capture points required.

Per the Town of Whitchurch-Stouffville engineering standards, a minimum 0.6 m
separation to the seasonally high groundwater level is required to the underside of
building footing elevations. Per the Hydrogeological Assessment (Soil Engineers),
groundwater levels across the site were found to be moderately deep, with separation
to underside of anticipated building footings ranging from approximately 0.6 m to 2.0 m.
The localized low point will be filled in to direct overland flow towards SWM Facility E1.

N,
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Where fill is proposed, groundwater separation will improve and foundation clearance
will not be an issue. No footing elevation clearance to groundwater issues are
anticipated for the subject lands. The detailed relationship between the proposed
grades, underside of footing, and groundwater levels will be provided at the detail
design stage.

As noted in Section 3.1.1, the subject lands are currently sloped towards the centre with
the lowest point at the eastern limit of development. In order to minimize the number
of SWM Facilities proposed for the development, the grading of the subject lands will be
modified to convey overland flow south to the SWM Facility on the Acorn South
property (SWM Facility E1). In order to accommodate the proposed grading
modifications, a maximum slope width of approximately 15 m into the setback or a
retaining wall with a maximum height of approximately 3.7 m will be required along the
eastern limit of the property. The requirement for and extents of embankments and
retaining wall will be confirmed at the detailed design stage. As noted in the
Environmental Impact Study prepared by Dillon, there are no significant environmental
features within the buffer at this location and any encroachments into the buffers to
accommodate grading are considering temporary as they will be naturalized after
completion of the grading.

At the detailed design stage, the preliminary grading shown on Figure 3.3 will be subject
to a more in-depth analysis in an attempt to balance the cut and fill volumes and
minimize slopes and walls. Berm and grading requirements based on input from noise
and vibration studies will be addressed at the site plan application stage.

3.2.2 Floodplain Modifications

In accordance with O.Reg. 41/24, no development or grading is proposed within the
floodplain, or the 10 m setback to the regulatory floodline, as illustrated on Figure 3.3.

Y
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4.0 Rights-of-way and Sidewalks

A 20.0 m right-of-way (ROW) is proposed for the collector road within the subject lands.
The collector roads within the subject lands are based on the Lincolnville Urban Design
Guidelines (2023) for collector road right-of-way 23.0 m, and scaled down for the
proposed collector road right-of-way width of 20 m. It is designed to accommodate a 2.0
m wide sidewalk on the east and north sides of the ROW and a 3.0 m wide sidewalk on
the west and south sides of the ROW. The 20.0 m ROW contains all infrastructure
required and has boulevards remaining for snow storage.

The ROW sections for the future development blocks will be determined at the Site Plan
application stage. The proposed 20.0 m right-of-way cross-section is provided in
Appendix C. The proposed sidewalk location plan is provided on Figure 4.1.

Y
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5.0 Storm Drainage and Servicing

5.1 Existing Conditions

5.1.1 Storm Drainage

The existing surface drainage patterns are shown in Figure 3.1.

The Lincolnville Secondary Plan area is part of the West Duffins Creek subwatershed,
within the Duffins Creek watershed. As shown on Figure 3.1, the Lincolnville area has an
existing drainage divide through the Newstone and Ambria properties, splitting drainage
west to Stouffville Creek or east to Reesor Creek. The Stouffville Creek Tributary flows
northeast to southwest along the western edge of the Newstone Property, adjacent to
the GO Railway. Reesor Creek crosses York Durham Line and enters the Lincolnville
Secondary Plan in the northeast corner, and generally flows north to south. Reesor
Creek flows south, east of the subject lands, through the Reesor, Northcape, and Acorn
South properties. Runoff from the subject lands drains east to Reesor Creek in existing
conditions.

Per Figure 3.1, the subject lands fall within the existing drainage Catchment 101. Runoff
from Catchments 101, 102, 103, 104, 108, 109, and 110 are conveyed overland to
Reesor Creek. Runoff from Catchment 101 generally drains east overland toward Reesor
Creek. Runoff from Catchment 102 is conveyed to the eastern Tenth Line ditch which
outlets at the approximate centre of the Acorn North property. Runoff from Catchment
103 is conveyed to a low point on the east side of Tenth Line, in the approximate centre
of the Acorn South property via the Tenth Line ditches. Runoff from the western Tenth
Line ditch and Catchment 104 is conveyed east under Tenth Line via a 750 mm diameter
CSP culvert. Runoff from Catchment 108 is conveyed east along the existing Bethesda
Side Road ditches which outlet to Reesor Creek west of the intersection with York
Durham Line.

Runoff from Catchments 105 and 106 are conveyed west overland to the Stouffville
Creek Tributary.

The existing catchment drainage characteristics and outlets are summarized in Table
5.1.

Y
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Table 5.1: Summary of Existing Conditions Drainage Areas

Drainage Description? Outlet Drainage Area
Area ID (ha)
101 Agriculture and Open Space Reesor Creek 25.89
102 Agriculture and Existing Reesor Creek 2.94
Bethesda Side Road
103 Existing Tenth Line Reesor Creek 2.60
104 Agriculture and Open Space Reesor Creek 5.54
107 Agriculture Reesor Creek 0.86
108 Existing Bethesda Side Road Reesor Creek 0.75
109 Agriculture Reesor Creek 0.55
110 Agriculture Reesor Creek 0.79
Reesor 39.92
Creek
Total
105 Agriculture Stouffville Creek 6.86
106 Environmental/Floodplain Area | Stouffville Creek 4.48
Stouffville 11.34
Creek
Total

! Land use based on aerial imagery
5.1.2 Storm Servicing

There is no existing storm sewer infrastructure within the subject lands. Tenth Line
adjacent to the site has a rural cross section, and conveys stormwater via the existing
road side ditches and culverts.

5.2 Proposed Conditions
5.2.1 Storm Drainage

Under proposed conditions, runoff from the subject lands will be conveyed south
through the Northcape and Acorn South properties before being conveyed east
ultimately to Reesor Creek (see Figure 5.1).

The subject lands are located within Catchment 201, which includes drainage from
several proposed developments within the Lincolnville Secondary Plan area, including
Northcape, Acorn South, Acorn North (subject lands), Brundale, and part of Hume lands.
A portion of the Hume lands is anticipated to drain through the subject lands. Runoff
from Catchment 201 within the subject lands will generally be conveyed south to a low

N,
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point on Street A adjacent to SWM Facility E1 and ultimately conveyed east to Reesor
Creek. Runoff from Catchment 208 will be conveyed south on Tenth Line to a 100 year
capture point proposed at the existing low point of the road, near the centre of the
Acorn South frontage. Major and minor system runoff from Tenth Line will be captured
and conveyed east through the Acorn South storm sewer system and ultimately to
Reesor Creek. In an emergency event, runoff from Tenth Line will be conveyed east
through the Acorn South future development block to Reesor Creek. Tenth Line along
the frontage of the subject lands will be urbanized as part of the development of the
Lincolnville Secondary Plan. The percent impervious of Catchment 208 is based on the
future urbanized Tenth Line right-of-way cross section.

Catchment 202 is located within the Hume and Piechatzek properties. Runoff from
Catchment 202 will generally be conveyed east to a 100 year capture point on Street A
within the Hume property adjacent SWM Facility E2, where it will ultimately be
conveyed to Reesor Creek.

Catchments 203 and 204 are located within the 12942 York Durham Line property.
Runoff from Catchment 203 will be conveyed south to a 100 year capture point adjacent
SWM Facility E3, and ultimately to Reesor Creek. Catchment 204 will drain uncontrolled
to Reesor Creek and is anticipated to be comprised of rear yards and open space.

Catchments 207, 209, 210, and 211 are located west of Tenth Line within the Newstone
and Ambria properties. Runoff from Catchments 209 and 211 will generally be conveyed
southwest to a 100 year capture point, and ultimately to the Stouffville Creek Tributary.
Catchments 207 and 210 will drain uncontrolled to the Stouffville Creek Tributary.
Runoff from the Metrolinx site will continue to be conveyed to the GO Railway ditch and
the Stouffville Creek Tributary.

Runoff from the Trudel property (Catchment 205) will generally be conveyed southeast
to an onsite quantity control facility which will outlet to the proposed Courtney Valley
Estates storm sewer. The proposed storm sewer will convey flows to a future wet SWM
pond providing quantity, quality, and erosion control that will be constructed as part of
the Courtney Valley Estates subdivision. It should be noted that there is sufficient depth
in the proposed storm sewer on the Acorn South property to convey the Trudel storm
flows north if the Courtney Valley Estates SWM pond is delayed.

Runoff from Catchment 206 will be conveyed east to a proposed outlet to Reesor Creek.
The approximate future outlet location to Reesor Creek has been identified on Figure
5.1.

Runoff from the future development blocks fronting York Durham Line on the Reesor
and Acorn South properties is anticipated to drain west to Reesor Creek.

Y
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The proposed drainage areas and percent impervious are shown on Figure 5.1 and
summarized in Table 5.2 below. The impervious coverages have been estimated based
on anticipated zoning. Refer to Appendix C of the Acorn South development FSSR for the

calculations.

Table 5.2: Summary of Proposed Conditions Drainage Areas

Dramagle Description Outlet Drainage Area Percent‘ 2
Area ID (ha) Impervious
201 Northcape, Acorn Reesor 18.77 80
North (subject lands), Creek
Acorn South, Brundale,
and part of Hume lands
202 Hume and Piechatzek Reesor 4.41 85
(future development) Creek
203 12942 York Durham Reesor 3.29 72
Line (future Creek
development)
204 12942 York Durham Reesor 0.16 0
Line (rear yards to NHS) | Creek
205 Trudel Reesor 1.95 77
Creek
206 Bethesda Side Road Reesor 0.75 62
Creek
208 Tenth Line Reesor 3.72 62
Creek
Reesor 33.05
Creek Total
207 Newstone (open space) Stouffville | 0.17 7
Creek
209 Newstone (future Stouffville | 10.13 78
development) Creek
210 Newstone Stouffville | 4.31 0
(environmental/ Creek
floodplain area)
211 Newstone (park block / | Stouffville | 2.35 22
SWM block) Creek
Stouffville 16.96
Creek Total

! Refer to Figure 5.1.
2 Refer to Appendix C of the Acorn South development FSSR for calculations.
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As indicated in Tables 5.1 and 5.2, in the post-development conditions, there will be a
reduction in total overall drainage area to Reesor Creek and there will be an increase in
the total overall drainage area to Stouffville Creek. The Stouffville Creek required
guantity controls to address the increase in drainage area are summarized in the
Newstone Functional Servicing and Stormwater Management Report (January 2025).

5.2.2 Storm Servicing
5.2.2.1 Minor System

The storm sewer system (minor system) will be designed for the 5 year return storm as
per the Town of Whitchurch-Stouffville standards and the CLI-ECA. The storm sewers
will convey flows to a proposed Stormwater Management (SWM) facility, as outlined in
Section 6.0, discharging ultimately to Reesor Creek (refer to Figure 5.2).

The storm sewer system will typically be designed with grades between 0.5% and 2%.
Throughout the proposed development, the storm sewer will be constructed at a
minimum depth of 1.5 m to provide frost protection and 2.7 m where able for
foundation drains.

In the event that sufficient depth cannot be provided for foundation drain connections
to the storm sewer, alternatives such as a foundation drain collector sewers or
alternative building product (i.e. slab on grade) will be considered. As noted in the Town
of Whitchurch-Stouffville Design Guidelines, sump pumps will not be used in new
development areas for foundation drainage. The requirement for alternative foundation
drainage will be confirmed at the detailed design stage.

The storm drainage system will be designed in accordance with the Town of
Whitchurch-Stouffville 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,

Minimum Pipe Depth: 2.7 m to obvert for gravity service connections,
Minimum Pipe Depth: 1.5 m to obvert.

R R A

The preliminary layout for the proposed storm sewer within the subject lands is
provided on the Preliminary Servicing Plan, Figure 5.2.

Preliminary storm sewer sizing calculations have been prepared, and are included in
Appendix D.
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5.2.2.2 Major System

Major system flows (greater than the 5 year up to the 100 year storm event) will be
conveyed within the road rights-of-way to a proposed low point on Street A on the
Acorn South property. Due to right-of-way capacity constraints, a 100 year capture point
is proposed south of the subject lands on Future Street B at the intersection with Street
A on the Acorn South property. The proposed right-of-way cross-sections and capacity
calculations are provided in Appendices C and D, respectively, which show that the
major system flows can be safely conveyed within the proposed road rights-of-way with
a maximum flow depth of 0.30 m.

Tenth Line along the frontage of the subject lands will be urbanized as part of the
development of the Lincolnville Secondary Plan. A 100 year capture point is proposed at
the existing low point on Tenth Line, near the centre of the Acorn South frontage. Major
system runoff from Tenth Line will be conveyed south where it will be captured and
conveyed through the minor storm sewer system towards the proposed SWM facility
(refer to Section 6.0). In an emergency event, runoff from Tenth Line will be conveyed
east through the Acorn South future development block to Reesor Creek.

Y
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6.0 Stormwater Management
6.1 Stormwater Management Criteria

The following stormwater management criteria have been established based on the
greatest requirements of each of the design guidelines and standards listed in Section
1.3 and discussions with review agencies.

As noted in the Town of Whitchurch-Stouffville Design Guidelines and Standard
Drawings (Section D3.01 — General Requirements), storage volume requirements for
permanent pool, quality control and extended detention shall be based on criteria
established in the CLI-ECA, the MOE Stormwater Management Planning and Design
Manual, the TRCA’s Stormwater Management Criteria, or site specific requirements as
established in an approved Watershed Plan, Master Environmental Servicing Plan,
Master Drainage Plan, Town-Wide Storm Drainage & Stormwater Management Master
Plan or as otherwise established by the Town, TRCA or other relevant authorities with
jurisdiction.

The stormwater management criteria are summarized below in Table 6.1:

Table 6.1: Stormwater Management Criteria

Criteria Control Measure

Quality Control Provide an “Enhanced” level of protection in accordance with
Ministry of Environment (MOE) Stormwater Management Planning
and Design Manual (2003) with a minimum 80% Total Suspended
Solids (TSS) removal.

Erosion Control Minimum 5 mm on-site retention (infiltration/bioretention).

A minimum 48-hour extended detention of runoff from a 25 mm-4-
hour Chicago storm event shall be provided for erosion protection.

Water Budget Maintain existing groundwater recharge rates and appropriate
distribution, ensuring the protection of related hydrologic functions.

The site is located within a Wellhead Protection Area (WHPA) Q1/Q2
and is a Significant Groundwater Recharge Area. Therefore, an
evaluation of anticipated water balance changes between existing
and proposed condition must be conducted, and a plan detailing
how changes will be minimized must be provided.

Provide a post to pre water budget assessment.
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Criteria Control Measure

Quantity Control | Maximum control to allowable release rates for the 2 through 100
year storm events based on unit flow rates established in the Duffins
Creek Hydrology Update report (2002).

6.2 Proposed Stormwater Management Plan

In accordance with the Stormwater Management Planning and Design Manual (MOE,
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 following study area characteristics and constraints were taken into consideration:

®&—>  The topography has slopes ranging from 1% to 13% on the subject lands
tableland and approximately 30% in the valley of Reesor Creek;

&>  Based on the Geotechnical investigation, soils within the subject lands consist of
primarily sandy silt;

&>  An evaluation of boreholes in the vicinity of the proposed LID’s, as discussed in
Section 6.3, have been completed and indicates that the native soils have a
hydraulic conductivity of 2.85 x 10"® m/sec;

&  Within the installed site wells, groundwater was observed at depths ranging
between 0.4 mto 7.4 m;

®—>  Due to the presence of Stouffville Municipal Supply Well No. 3 and the shallow
depth of the ORMAC, the subject lands have an aquifer vulnerability scoring of 6
or§;

®—>  The subject lands are within Wellhead Protection Areas (WHPA) Q1/Q2 —

recharge management areas;

Per Town standards, LIDs are not permitted in park blocks or rights-of-ways;

The proposed subdivision development is approximately 5.67 ha and consists of

residential subdivision; and

®—>  The subject lands drain towards Northcape, Acorn South, and Reesor Creek.

*—
*—

The feasibility of at-source, conveyance and end-of-pipe SWM controls were evaluated
for use in the proposed development to achieve the design criteria provided in Section
6.1. Refer to Appendix E for a summary of the feasibility evaluation. Based on the
feasibility evaluation, the proposed SWM Plan will include a treatment train approach of
on-site LID measures within the site plan blocks, increased topsoil depth, and an end-of-
pipe SWM facility to be located south of the subject lands on the Acorn South property.
Per Town criteria, pre-treatment devices, such as oil-grit separators, will be proposed
within the site plan blocks to remove 80% of suspended solids from runoff prior to
discharging to the municipal storm sewer.
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A total of four SWM facilities are proposed to control runoff from the Lincolnville
Secondary Plan area: SWM Facilities E1-E3 and W1 (refer to Figure 5.1). The subject
lands will be serviced by SWM Facility E1, which is proposed on the east side of the
Acorn South lands and will discharge to Reesor Creek.

Runoff from Catchments 201 and 208 will be conveyed to SWM Facility E1. As discussed
in Section 5.2.1, runoff from Catchment 208 will be conveyed south to a proposed 100
year capture point at the existing low point on Tenth Line, near the middle of the Acorn
South frontage, where it will be captured and conveyed east through the minor storm
sewer system to the proposed SWM Facility E1 forebay inlet. Runoff from Catchment
201, within the subject lands, will generally be conveyed south to a low point on Street
A on the Acorn South property, where the major system will be conveyed to the SWM
facility E1 aftbay via an overland flow route. A portion of the major system drainage will
be captured by a 100 year capture point located at the Street A / Future Street B
intersection, before being conveyed to the SWM Facility E1 forebay inlet. Both a 5 year
and a 100 year storm sewer design sheet have been provided in Appendix D to
demonstrate how the storm sewers were sized to accommodate the 100 year flows
from Catchment 208 and from the 100 year capture point at the Street A / Future Street
B intersection.

Refer to Sections 6.3 and 6.4, below, for additional information on LID measures and the
end-of-pipe SWM Facility E1, respectively.

6.3 Low Impact Development Measures

Low Impact Development (LID) measures provide reduction of runoff and promote
infiltration at the source. Each type of LID measure has the potential to provide water
quality control including TSS removal, erosion control, and/or water budget benefits.
These LID measures, combined in a treatment train with end-of pipe SWM measures will
work towards achieving the SWM criteria listed in Section 6.1.

As described in Section 2.2, there are many constraints on the subject lands due to
source water protection regulations. Due to the subject lands being located within a
WHPA Q1/Q2 and the high vulnerability of the ORMAC, only clean runoff is permitted to
infiltrate into the groundwater. As a result, no LIDs are proposed to infiltrate ROW
runoff or SWM facility outflows due to salt concerns. Additionally, Town standards do
not allow structural LIDs in ROWSs or park blocks. Therefore, within the subject lands, LID
locations are limited to the site plan blocks. Within the site plan blocks, several potential
LID options have been identified, as shown in Appendix E.

The potential LID locations are shown on Figure 5.1 based on separation to the
seasonally high groundwater level. At the detailed design stage, the exact LID locations
and sizes will be determined. Proposed infiltration trenches will be located such that 1

N,
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m of clearance is provided between the bottom of trench and the more restrictive of the
approximate top of the ORMAC or the seasonally high groundwater.

6.3.1 5 mm On-Site Retention

The total proposed development area for the subject lands is approximately 4.88 ha
with an imperviousness of 79%. To retain the volume generated by 5 mm of rainfall over
the proposed impervious area for the subject lands, approximately 193 m3 of retention
volume is required (refer to calculations provided in Appendix D). This can be provided
via infiltration measures or on-site storage for site specific uses such as irrigation.
Several locations have been noted throughout the subject lands which may be feasible
to provide an infiltration facility based on the depth to the seasonally high groundwater
level, refer to Figure 5.1. The retention method will be determined at the detailed
design stage.

6.3.2 Water Budget

The assessment and quantification of infiltration across the study site is discussed in
Hydrogeological Report (Soil Engineers, April 2026). The report also provides preliminary
water budget calculations for the subject lands. It provides an assessment of pre and
post-development conditions and establishes a post-development target for infiltration
for the development site.

Where feasible, measures to minimize impacts on the water budget have been
incorporated into the functional development design. As noted in the Hydrogeological
Report, the estimated existing infiltration volume on the proposed development is
approximately 11,950 m3. Without mitigation the proposed development infiltration
volume is approximately 3,909 m3.

As recommended in the Hydrogeological Study (Soil Eng., 2026), and outlined in Section
6.3, LID measures, will be implemented, where feasible, to maintain or increase existing
infiltration rates in the post-development scenario. It is anticipated that the water
balance deficit of approximately 8,041 m? will be addressed through proposed
mitigation measures on the future development blocks. Refer to Appendix B for
relevant excerpts.

6.4 End-of-Pipe Stormwater Management Facility

A wet pond SWM facility (SWM Facility E1) is proposed to provide quality, erosion and
quantity control. The SWM facility will be located south of the subject lands on the
Acorn South property, and will outlet to Reesor Creek (see Figure 5.1). The SWM facility
will be sized for a total drainage area of 22.49 ha assuming an imperviousness of 77%.

Y
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The design of SWM facility E1 is further outlined in the Acorn South Functional Servicing
and Stormwater Management Report (FSSR) prepared by SCS Consulting Group Ltd.
(April 2026).

6.4.1 Quality Control

An “Enhanced” protection level for quality control will be achieved via the permanent
pool of the end-of-pipe SWM facility E1.

The quality control design of SWM facility E1 is further outlined in the Acorn South
Functional Servicing and Stormwater Management Report (FSSR) prepared by SCS
Consulting Group Ltd. (April 2026).

As discussed in Section 6.2, pre-treatment devices, such as oil-grit separators, will be
proposed within the site plan blocks to remove 80% of suspended solids from runoff
prior to discharging to the municipal storm sewer.

6.4.2 Erosion Control

A minimum 48-hour extended detention of runoff from a 25 mm-4-hour Chicago storm
event shall be provided for erosion protection by SWM Facility E1. The attenuation of
the extended detention volume in the SWM Facility will provide erosion protection for
the downstream watercourse as well as promote sediment removal for water quality.

The erosion control design of SWM facility E1 is further outlined in the Acorn South
Functional Servicing and Stormwater Management Report (FSSR) prepared by SCS
Consulting Group Ltd. (April 2026).

6.4.3 Quantity Control

Per Table 3-1 of the TRCA Stormwater Management Criteria, quantity control via unit
release rates for the 2-100 year storm events is required for Reesor Creek of the Duffins
Creek Watershed. The proposed SWM Facility E1 will control future flows from the
proposed development to the allowable release rates for the 2 to 100 year storm
events.

The quantity control design of SWM facility E1 is further outlined in the Acorn South
Functional Servicing and Stormwater Management Report (FSSR) prepared by SCS
Consulting Group Ltd. (April 2026).

Y
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7.0 Sanitary Servicing
7.1 Existing Sanitary Sewer System

There are no existing sanitary sewers located east of Tenth Line in the vicinity of the
subject lands. An existing trunk sanitary sewer (Subtrunk 1) terminates approximately
1.5 km south of the Acorn South property on York Durham Line. The existing sewer
continues south on York Durham Line to Mantle Avenue where it conveys flows west
into the existing residential subdivision.

7.2 Proposed External Sanitary Infrastructure

Per the Town of Whitchurch-Stouffville Water & Wastewater Master Plan, the
Lincolnville Secondary Plan Area, including the subject lands, will be serviced via an
extension of Subtrunk 1 from its current termination in the York Durham Line right-of-
way, north of Hoover Park Drive.

An Environmental Assessment (EA) was completed for Subtrunk 1 in 2017 by the Town
of Whitchurch-Stouffville to determine the preferred alignment of the extension. The
preferred alignment was determined to be on York Durham Line extending to future
Forsyth Farm Drive and through the future Courtney Valley Estates development with a
connection to be provided at the Acorn South property limit.

In the event that the development of Courtney Valley Estates is delayed, an alternative
alignment is available to service the subject lands to Subtrunk 1 on York Durham Line.
The alignment of the alternative internal sewer within the Lincolnville Secondary Plan
area would follow the existing agricultural access road which crosses Reesor Creek on
the Northcape property before turning south to connect to the original Subtrunk 1
alignment at Future Forsyth Farm Drive. It should be noted that based on the current
grading and servicing design of the Courtney Valley Estates development, it is not
feasible to convey Courtney Valley Estates sanitary flows north to the alternative
alignment through the Northcape property. Therefore, a second crossing of Reesor
Creek would still be required at Future Forsyth Farm Drive to service just the Courtney
Valley Estates development. The proposed Subtrunk 1 alignments are illustrated on
Figure 7.1. The alighment of the Subtrunk 1 extension on York Durham Line is illustrated
on Figure 7.2.

Detailed design drawings of the Subtrunk 1 extension were prepared by Chisholm
Fleming in 2018 from the current termination of the sanitary sewer to approximately
240 m south of the future extension of Forsyth Farm Drive. Final approvals of the
drawings from the TRCA, MECP, and Town were not pursued and the sanitary sewer
extension was not constructed beyond its current termination. The extension of
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Subtrunk 1 along its preferred alignment and through the study area is reflected in the
Town’s 2024 Water and Wastewater Master Plan (refer to Figure ES 4-1 in Appendix B).

7.3 Proposed Sanitary Sewer System

The sanitary sewers within the subject lands will have slopes ranging between 0.5% and
3% (typically) and will be provided at a depth to obvert ranging from 3 m to 8 m deep.
Preliminary sanitary servicing is provided on Figure 5.2.

The sanitary sewer system will be designed in accordance with the Town of Whitchurch-
Stouffville and MECP criteria, including but not limited to:

Residential Sanitary Generation Rate: 350 L/c/d,
Population Density: 3.2 people/single and semi-detached,
2.9 people/townhouse, 2.2 people/apartment
Peaking Factor: Harmon (Max. 4.0),
Infiltration Rate: 0.23 L/s/ha,
Minimum Pipe Size: 200 mm diameter,
Minimum Residential Pipe Cover: 2.8 m,
Minimum Acceptable Velocity: 0.6 m/s, and
Maximum Velocity: 3.0 m/s.

'

R IR

In addition to the criteria above, the proposed sanitary sewers will be designed in
accordance with the Inflow and Infiltration Reduction Standard for Sewers Servicing
New Development, prepared by York Region including but not limited to: pipe deflection
requirements, minimum and maximum depths for direct connections to sanitary sewers,
pipe bedding, maintenance hole design and maximum spacing, and sanitary sewer
service connection design.

Within the subject lands, there are four proposed sanitary drainage catchments:
Catchments 301, 305, 307, and a portion of 304, which include two residential site plan
blocks, a proposed road block, and a park block. Based on the above criteria, the total
population from the subject lands is estimated to be approximately 1039 people
(includes 18 partial stacked townhouse units, but does not include partial mixed-use
residential block). Refer to Figure 7.1 for the sanitary drainage areas and Appendix F for
the sanitary population calculations.

The preliminary layout for the proposed trunk sanitary sewers within the subject lands is
provided on Figure 5.2. As shown, the majority of sanitary drainage from the greater
Lincolnville Secondary Plan area will be directed south through the subject land’s
sanitary trunk sewers towards Subtrunk 1. Within the subject lands, flows will generally
be conveyed east and south to the potential connections to the extension of Subtrunk 1
at the southern limit of the Acorn South property or at the existing access road crossing

N,
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of Reesor Creek on the Northcape property as outlined in Section 7.2. The Trudel
property, south of the subject lands, has an individual connection proposed to the
Courtney Valley Estates sanitary sewer. It should be noted that there is sufficient depth
in the proposed sanitary sewer on the Acorn South property to convey the Trudel
sanitary flows north if the Courtney Valley Estates sanitary sewer is delayed. Sizing and
servicing design of Subtrunk 1 will be confirmed as part of the Lincolnville
Comprehensive Environmental Constraints and Servicing Strategy.

The alignment of the sanitary sewer connecting the 12942 York Durham Line property to
the Acorn North property is proposed through the setback for the existing wetland
immediately south of the 12942 York Durham Line property. This alignment is required
to convey flows around the non-participating lands (Hume). In the event that the Hume
lands become participants, the sanitary sewer alignment can follow the local road
network.

The ultimate peak flow to Subtrunk 1, including all external development, from the
Lincolnville Secondary Plan is approximately 116.1 L/s. A preliminary sanitary sewer
design sheet and population calculations are provided in Appendix F.

Y

Project No. 2145 Page 23



Functional Servicing and Stormwater Management Report
Acorn North, Lincolnville, Whitchurch-Stouffville April 2026

8.0 Water Supply and Distribution
8.1  Existing Water Distribution
The existing watermain system is illustrated on Figure 8.1.

There is an existing 400 mm diameter Regional watermain on the east side of Tenth Line
and on the north side of Bethesda Side Road which terminates immediately east of the
Stouffville Zone 1 Elevated Tank on the north side of Bethesda Side Road. Existing 300
mm diameter watermain plugs are located on Tenth Line immediately west of the
Trudel property and immediately east of the Existing Stouffville Zone 1 Elevated Tank on
Bethesda Side Road.

There is no existing watermain on York Durham Line in the immediate vicinity of the
subject lands.

The subject lands are located within Pressure District S1 which operates as a pressure
boosted zone and is serviced by the Stouffville Zone 1 Booster Pumping Station (located
at 12519 Tenth Line) drawing water from the Stouffville Pressure District S2. The
Stouffville Pressure District S2 water supply is provided by a combination of Lake
Ontario (via the Markham PD6 Reservoir) and five groundwater wells. The Stouffville
Zone 1 Elevated Tank provides storage capacity (located at 6842 Bethesda Road).

8.2 Proposed Water System
The preliminary layout for the proposed watermain system is provided on Figure 8.1.

The subject lands will generally be serviced by proposed municipal watermains with
connections to the existing Regional watermain on Tenth Line. Private local watermains
are proposed to service the site plan blocks and connect into the proposed municipal
watermains.

Per the Town of Whitchurch-Stouffville 2024 Water and Wastewater Master Plan, the
trunk watermains will generally follow the proposed collector road alignment and will
be comprised of 300 mm diameter watermains (refer to Figure ES 3-1 and associated
Master Plan project list in Appendix B).

To service the potential development lands fronting York Durham Line, a watermain
loop is proposed in general conformance with the Town of Whitchurch-Stouffville Water
and Wastewater Master Plan which passes through the Courtney Valley Estates
development to the south, on York Durham Line, and along the alignment of the existing
access road on the Northcape property. The timing of construction of this watermain
loop is unknown as it is dependent on the development of the Courtney Valley Estates
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subdivision. Sizing and design of the external watermain loop will be confirmed as part
of the Lincolnville Comprehensive Environmental Constraints and Servicing Strategy.

The watermain system will be designed in accordance with the Town of Whitchurch-
Stouffville and MECP criteria including:

&>  Residential water usage rate: 350 L/c/d,
®—>  Population Density: 3.2 people/single and semi-detached,
2.9 people/townhouse, 2.2 people/apartment
&> Minimum Pipe Size: 150 mm diameter,
®—>  Minimum Pipe Depth: 1.8 m, and
®—=>  Maximum Hydrant Spacing: 90 m (medium and high density).

Water system hydraulic analyses will be prepared to confirm watermain sizing and that
individual developments meet Town criteria at the detailed design stage.
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9.0 Servicing Allocation

Servicing capacity is assigned by York Region to the Town of Whitchurch-Stouffville for
allocation to individual developments. As part of the Draft Plan of Subdivision approval,
servicing capacity allocation is provided by the Town of Whitchurch-Stouffville Council.

Per the Town of Whitchurch-Stouffville Council Report (January 2026), the Town
currently has 9,672 persons equivalent of Regional servicing capacity assignment
available for allocation to development applications until York Region’s next Capacity
Assignment update, scheduled for 2027. This number reflects the remaining unused
allocation from the 2023 servicing capacity assignment combined with the allocation
provided in 2025.

As of Q4 of 2025, the potential demand for servicing allocation in Whitchurch-Stouffville
has been estimated as 11,037 persons, based on current development applications. As
the current allocation of 9,672 persons is insufficient, the Town will be working closely
with the Region to ensure that the 2027 Regional servicing Capacity Assignment aligns
with the Town’s needs.
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10.0 Cost Sharing

The cost of infrastructure which benefits multiple properties, such as trunk storm
sewers, trunk sanitary sewers, watermains, collector roads, and stormwater
management facilities, should be shared by the benefiting landowners.

The landowners currently participating in the Lincolnville Landowners Group are
preparing a cost sharing agreement to share community land and construction costs, as
noted above, related to the development of community use lands within the Lincolnville
Secondary Plan Area.

The owner of the subject lands (Acorn NE Stouffville Inc.) is a party in good standing
with the landowner group.
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11.0 Utility Considerations

The utility companies (hydro, natural gas, and telecommunications) have been
contacted to circulate the proposed draft plan of subdivision to confirm whether there is
sufficient servicing capacity. Correspondence received thus far is included in Appendix
G.

11.1 Hydro

There are existing overhead hydro lines on Tenth Line, Bethesda Side Road, and York
Durham Line. Hydro One has confirmed that additional infrastructure will be required to
fully service the Lincolnville Secondary Plan. The Lincolnville Landowner Group is
actively coordinating with Hydro One to provide the required services. Town staff are
included in the ongoing coordination.

11.2 Gas

There are existing high pressure gas lines on the east side of Tenth Line and on the south
side of Bethesda Side Road from the intersection with Tenth Line to approximately 80 m
east of the intersection. There are no existing gas lines on York Durham Line along the
frontage of the subject lands. Enbridge has confirmed that sufficient capacity is available
to service the Lincolnville Secondary Plan area, pending improvements to the Lakeridge
and Wagg district stations. System improvements will be confirmed once the gas design
is initiated.

11.3 Bell

Bell has existing buried cable on Tenth Line, buried cable and conduit on Bethesda Side
Road north of the Hume property, and conduit on York Durham Line south of Webb
Road.

11.4 Rogers

Rogers has existing infrastructure along Tenth Line and Bethesda Side Road (west of
Tenth Line.
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12.0 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.
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13.0 Summary

This Functional Servicing and Stormwater Management Report has been prepared in
support of the Draft Plan of Subdivision and Zoning By-law Amendment applications for
the proposed residential development located at 12875 Tenth Line in the community of
Lincolnville, in the Town of Whitchurch-Stouffville. This report outlines the means by
which the proposed development can be graded and serviced in accordance with the
Town of Whitchurch-Stouffville, TRCA, York Region, and the MECP design criteria and
policies.

General Information

®—>  The existing lands are currently comprised of agricultural land, open space areas,
floodplain, and wooded areas;

&> The proposed development is located in the West Duffins Creek subwatershed of
the Duffins Creek watershed; and

®—> The proposed development consists of future development blocks, a park block,
and proposed municipal roads.

Grading

&> The proposed development will be graded in accordance with the Town of
Whitchurch-Stouffville criteria;

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

®—>  The site grading will be subject to further grading design at the detailed design
stage; and

®—>  Grading in buffers will be avoided where possible, with the exception of areas of
local topographic depression or other significant constraints. Grading is proposed
within the 30 m wetland buffer to accommodate proposed municipal road
grading. Alternatively, an approximately 3.7 m high retaining wall will be
proposed.

Rights-of-Way and Sidewalks

®—>  20.0 m rights-of-way are proposed for the collector roads within the subject
lands.

Storm Drainage and Storm Servicing

&—  Storm Servicing:
= Storm runoff will be conveyed by storm sewers designed in accordance
with Municipality and MECP criteria;
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*—

= Storm sewers will generally be designed for the 5 year storm event, and
will convey 100 year flows from capture points to a SWM Facility on the
Acorn South property; and
= Adequate 100 year overland flow routes will be provided to convey 100
year flow to capture points.
External drainage will be accommodated through the proposed development via
a municipal storm sewer and overland flow within the ROW.

Stormwater Management

*—

The SWM Plan includes a treatment train approach of on-site LID measures
within the site plan blocks, increased topsoil depth, and an end-of-pipe SWM
Facility (E1) to be located south of the subject lands on the Acorn South
property;
Quality Control: MOE (2003) Enhanced water quality protection will be provided
through the use of a downstream wet pond SWM Facility (E1) and oil-grit
separators within the site plan blocks;
Erosion Control:
* The runoff volume from a 25 mm rainfall event will be detained over 48
hours by the wet pond SWM facility (E1); and
=  Minimum 5 mm on-site retention will be provided through infiltration or
on-site storage for site specific uses such as irrigation.
Water Budget: Soil Engineers Ltd. has completed a water budget analysis to
determine the existing annual infiltration rate and the unmitigated annual
infiltration rate in proposed conditions; and
Quantity Control: Quantity control will be provided via a wet pond SWM Facility
(E1) to control proposed runoff rates in the 2 through 100 year storm events to
allowable release rates for the 2 through 100 year storm events based on unit
flow rates established in the Duffins Creek Hydrology Update report (2002).

Sanitary Servicing

*—

The sanitary sewer system will be designed in accordance with the Town of
Whitchurch-Stouffville criteria;

Per the Town of Whitchurch-Stouffville Water & Wastewater Master Plan, the
subject lands will be serviced via an extension of Subtrunk 1 from its current
termination north of Hoover Park Drive;

Subtrunk 1 is proposed to be extended through the future Courtney Valley
Estates development south of the subject lands with a connection to be provided
at the Acorn South property limit;

In the event that the development of Courtney Valley Estates is delayed, an
alternative alignment is available to service the subject lands and convey sanitary
flows to York Durham Line; and

Y
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®—>  The ultimate peak flow including all external development from the Lincolnville
Secondary plan is approximately 116.1 L/s.

Water Supply and Distribution

®—>  Perthe Town of Whitchurch-Stouffville Water and Wastewater Master Plan, the
trunk watermains will generally follow the proposed collector road alignment
and will be comprised of 300 mm diameter watermain; and

®—>  The subject lands will generally be serviced by a proposed municipal watermain
with connections to the existing Regional watermain on Tenth Line.

Servicing Allocation

®—> |nsufficient servicing capacity allocation was identified by the Town of
Whitchurch-Stouffville Council; and

®—>  The Town will be working closely with the Region to ensure that the 2027
Regional servicing Capacity Assignment aligns with the Town’s needs.

Cost-Sharing

®—> A cost sharing agreement is being prepared by the Lincolnville Landowners
Group.

Utility Considerations

®—>  There are no existing utilities within the subject lands;
®&—  Existing hydro, natural gas, and telecommunications infrastructure is present on
boundary roads, including Tenth Line and York Durham Line.

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
Guideline for Urban Construction” document (December 2019).

Y
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Respectfully Submitted:

Sy uchal

Nick McIntosh, M.A.Sc, P.Eng Shae Buchal, EIT
nmcintosh@scsconsultinggroup.com sbuchal@scsconsultinggroup.com

P:\2145 12875 Tenth Line - Stouffville - Acorn\Design\Reports\FSP\2145 - Acorn North FSSR.docx
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NOTES

ELEVATIONS ARE GEODETIC AND ARE REFERRED TO TOWN OF WHITCHURCH—-STOUFFVILLE
CONTROL MONUMENT No. 112, HAVING AN ELEVATION OF 292.961 METRES.
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Summary of Unit Flow Relationships

Table 5.1

Return Period Catchment 3 Catchment 9 Catchment 23
(Reesor Creek) (W.Duffins Creek Trib) (Urfe Creek)
2-year Q,=5.364-0.520 In(A) Q,=6.125-0.675 In(A) Q,=9.933-1.149 In(A)
5-year Q= 8.535-0.826 In(A) Qs=8.601-0.890 In(A) Q= 16.081-1.873 In(A)
10-year Qo= 10.729-1.036 In(A) Qo= 11.032-1.168 In(A) Qo= 20.440-2.397 In(A)
25-year Q.= 13.832-1.334 In(A) Q.= 14.199-1.530 In(A) Q5= 26.633-3.139 In(A)
50-year Q= 16.132-1.549 In(A) Q= 15.580-1.612 In(A) Q= 32.296-3.867 In(A)
100-year Q0= 18.629-1.787 In(A) Qo= 17.972-1.870 In(A) Qo= 37.346-4.471 In(A)
Note: - Area (A) in hectares
- Unit Flow (Q,) in Litres/s/ha
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Table 4-10: Water Capital Program

Base Soft Costs Project
Master ) . L. ) . .. . . . Project . . ) Additional Costs B B Property Costs _j Non-Refundable Total Estimated Cost
Project Name Project Description Year in Service Municipality Class EA Size/Capacity Length (m) Class Estimate Type Area Condition Construction  Crossings ($2023) (Engineering + In- Contingency
($2023) ($2023) HST ($2023) ($2023)

Plan ID Complexit
an I House) ($2023) ($2023)

Cost ($2023)

New 300 mm diameter watermain along Bethesd
W01  |Bethesda Side Road#1 [ v 20" mm diameterwatermain along Sethesda 2031-2036 Stouffville A+ 300 mm 845 Class 4 High Suburban 1,009,681 104,544 357,000 368,000 29,000 467,000 39,000 | $ 2,374,000
Side Road from W09 to W08. Two creek crossings.

X New 300 mm diameter watermain along Bethesda )
Wwo02 Bethesda Side Road #2 X 2023-2026 Stouffville A+ 300 mm 240 Class 4 Med Rural 243,483 - 65,000 74,000 5,000 58,000 7,000 | $ 452,000
Side Road from W10 to W09

New 300 mm diameter watermain along Bethesd
W03 |Bethesda Side Road 3 ew SO0 mm dlameter watermain along Bethesca 2026-2031 Stouffville A+ 300 mm 695 Class 4 Med Suburban 807,643 ; 214,000 245,000 15,000 192,000 25,000 | 1,499,000
Side Road from Ninth Line to W10

New 300mm diameter watemain along Hwy 48

W04  |Hwy 48 #1 from Main Street to Hoover Park Drive. One creek 2023-2026 Stouffville A+ 300 mm 862 Class 4 High Suburban 1,013,515 500,000 484,000 500,000 40,000 634,000 53,000 | $ 3,225,000
crossing
PRV on Highway 48 south of Stoufville Road/Main

W05  |PRV Highway 48 ctroor lghway 4 sou i /Mai 2023-2026 Stouffville A+ ; ; ; . . ; . . ; ; ; . $ 1,000,000

New 300 mm diameter watermain along Main
W06 York Durham Line #1 Street and York Durham Line, from Stouffville Well 2031-2036 Stouffville A+ 300 mm 483 Class 4 High Suburban 566,023 - 181,000 187,000 15,000 237,000 20,000 | $ 1,206,000

1&2 to Loretta Crescent.
New 200 mm diameter watermain along York

Wo7 York Durham Line #2 Durham Line, between Bethesda Side Road and 2031-2036 Stouffville A+ 200 mm 446 Class 4 High Rural 335,734 - 107,000 111,000 9,000 141,000 12,000 | $ 716,000
proposed Post Gate Road

New 300 mm diameter watermain along Bethesda

Wwos8 Bethesda Side Road #4
ethesda side Roa Side Road from W01 to Hwy 48

2046-2051 Stouffville A+ 300 mm 267 Class 4 Med Rural 269,127 - 71,000 82,000 5,000 64,000 8,000 | $ 499,000

New 300 mm diameter watermain along future
W09 Future Road #2 road connecting Baker Hill Boulevard to Bathesda 2026-2031 Stouffville A+ 300 mm 440 Class 4 Med Rural 433,436 - 115,000 132,000 8,000 103,000 13,000 | $ 804,000

Side Road and Main Street
New 300 mm diameter watermain along future

W10 Future Road #3 road connecting Baker Hill Boulevard to Bethesda 2026-2031 Stouffville A+ 300 mm 410 Class 4 Low Rural 404,943 - 85,000 115,000 5,000 61,000 11,000 | $ 682,000
Side Road
New 300 mm diameter watermain along future

W16 Future Road #9 road in northeast corner of Stouffville, connecting 2026-2031 Stouffville A+ 300 mm 870 Class 4 High Rural 841,834 - 269,000 278,000 22,000 353,000 30,000 | $ 1,794,000

W37 to Bethesda Side Road
New 300 mm diameter watermain along future

w17 Future Road #10 road in northeast corner of Stouffville, connecting 2026-2031 Stouffville A+ 300 mm 455 Class 4 High Rural 463,223 52,111 165,000 170,000 14,000 216,000 18,000 | $ 1,098,000

W19 to W16
New 300 mm diameter watermain along future

wis Future Road #11 road in northeast corner of Stouffville, connecting 2026-2031 Stouffville A+ 300 mm 580 Class 4 High Rural 581,943 52,111 203,000 209,000 17,000 266,000 22,000 | $ 1,351,000

W19 to W16
New 300 mm diameter watermain along future

w19 Future Road #12 road in northeast corner of Stouffville, connecting 2026-2031 Stouffville A+ 300 mm 350 Class 4 High Rural 347,957 - 111,000 115,000 9,000 146,000 12,000 | $ 741,000
W17 and W18

w21 PRV Future Road PRV west of W34 2041-2046 Stouffville A+ - - Class 4 - - - - - - - S 900,000

300 mm watermain upgrade along Main Street
w22 Main Street from Ninth Line to Park Drive. One railway and one 2023-2026 Stouffville A+ 300 mm 1000 Class 4 High Urban 1,186,336 1,000,000 722,000 58,000 916,000 77,000 | $ 4,658,000
creek crossing.

200 mm watermain upgrade along Second Street .
w23 Second Street . . 2023-2026 Stouffville A+ 200 mm 345 Class 4 Low Urban 323,353 104,221 90,000 122,000 5,000 64,000 12,000 | $ 720,000
from Ninth Line to Albert Street.

150 termai de along C ial
W24 |commercial street mm watermain upgrace along tommercia 2023-2026 Stouffville A+ 150 mm 145 Class 4 High Urban 116,571 ; 37,000 39,000 3,000 49,000 4,000 | $ 249,000
Street from Church Street North to Mill Street

200 mm watermain upgrade along Church Street ) i
w25 Church Street North . . 2023-2026 Stouffville A+ 200 mm 276 Class 4 High Urban 250,771 - 80,000 83,000 7,000 105,000 9,000 | $ 534,000
North from Main Street to Warriner Street

150 termai de along O'Brien A
W26  |0'Brien Avenue mm watermain upgrade along DBTIen AVenUe )3 7026 Stouffville A+ 150 mm 231 Class 4 High Urban 187,549 52,111 77,000 79,000 6,000 100,000 8,000 [ $ 510,000
from Main Street to Burkholder Street

150 mm watermain upgrade along Lloyd Street )
w27 Lloyd Street . 2023-2026 Stouffville A+ 150 mm 375 Class 4 Med Urban 298,827 52,111 93,000 107,000 7,000 84,000 11,000 | $ 652,000
from Main Street to Rose Avenue

200 termai de along Orchard Park
w28  |orchard Park Boulevard mm watermain upgrade along Drchard Far 2023-2026 Stouffville A+ 200 mm 197 Class 4 High Urban 180,610 ; 58,000 60,000 5,000 76,000 6,000 [ $ 385,000
Boulevard from Main Street to Sunset Boulevard

Town of Whitchurch-Stouffville Water Capital Program 2024 March 2024
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Table 4-10: Water Capital Program

Base Soft Costs Project
Master ) . L. ) . .. . . . Project . . ) Additional Costs B B Property Costs _j Non-Refundable Total Estimated Cost
Plan ID Project Name Project Description Year in Service Municipality Class EA Size/Capacity Length (m) Class Estimate Type Complexit Area Condition Construction  Crossings ($2023) ($2023) (Engineering + In- ($2023) Contingency HST ($2023) ($2023)
[ty Cost ($2023) House) ($2023) ($2023)
W29 |PRV Millard Street New PRV on Millard Street and Willoway 2023-2026 Stouffville A+ - - - - - - - - - - - - $ 1,000,000
New 200 mm diameter watermain along a future
W30 Future Road #14 road from Forsyth Farm Drive to Auctioneers 2026-2031 Stouffville A+ 200 mm 180 Class 4 Med Rural 138,868 - 37,000 42,000 3,000 33,000 4,000 | $ 258,000
Crescent
. 200 mm watermain upgrade along Mill Street from ) i
w31 Mill Street R 2023-2026 Stouffville A+ 200 mm 98 Class 4 High Urban 92,686 - 30,000 31,000 2,000 39,000 3,000 | $ 197,000
Main Street to George Street
New 250 mm diameter watermain along HWY 48
w33 [Hwyas#3 W @ watermain along 2023-2026 Ballantrae A+ 250 mm 1173 Class 4 High Rural 1,000,800 - 320,000 330,000 26,000 419,000 35,000 | $ 2,132,000
from Spruceview Place to existing dead end.
New 300 mm diameter watermain along future
W34A |Future Road #15 road in northeast corner of Stouffville, connecting 2026-2031 Stouffville A+ 300 mm 408 Class 4 High Rural 418,584 500,000 294,000 303,000 24,000 385,000 32,000 | $ 1,958,000
W19 to W20. One railway crossing
New 300 mm diameter watermain along future
W34B |Future Road #15 road in northeast corner of Stouffville, connecting 2041-2046 Stouffville A+ 300 mm 889 Class 4 High Rural 875,420 500,000 440,000 454,000 36,000 577,000 48,000 | $ 2,932,000
W19 to W20. One creek crossing.
W36 |HWY 48 #2 New 300 mm diameter watermain along Hwy 48 2046-2051 Stouffville A+ 300 mm 540 Class 4 Med Rural 543,953 52,272 158,000 181,000 11,000 142,000 18,000 | $ 1,106,000
New 300 mm diameter watermain along future
W37 Future Road #16 road in northeast corner of Stouffville, connecting 2026-2031 Stouffville A+ 300 mm 268 Class 4 High Rural 270,077 - 86,000 89,000 7,000 113,000 10,000 | $ 576,000
W30 to W16
New 200 mm diameter watermain along York
W38 York Durham Line #3 Durham Line, between Bethesda Side Road and 2026-2031 Stouffville A+ 200 mm 268 Class 4 High Rural 203,997 - 65,000 67,000 5,000 85,000 7,000 | $ 434,000
Main Street
New 300 mm diameter fire protection watermain
W39  |Gormely Fire Protection wSth mm di ire protection w ' 2023-2026 Gormley At 300 mm 347 Class 4 Low Suburban 411,022 ; 86,000 117,000 5,000 62,000 11,000 | $ 692,000
on Stouffville Road from Union Street west
New 300 mm diameter fire protection watermain
W40 |Gormely Fire Protection : pA 2023-2026 Gormley A+ 300 mm 453 Class 4 Low Suburban 531,831 - 112,000 151,000 6,000 80,000 15,000 | $ 896,000
on Union Street from Stouffville Street south
Water Master Pl 5 t $300k
W42 |Master Plan eaihe)r aster Plan (occurs every 5 years at 3 2026-2051 Stouffville ; $ 1,500,000
w43 Future Studies Vandorf Future Service Area Study 2026-2031 Vandorf - $ 250,000
wa4 Future Studies Gormley Future Service Area Study 2026-2031 Gormley - S 250,000
w45 Future Studies Whitebelt Lands Future Service Area Study 2026-2031 Whitebelt - $ 250,000
. 600mm Watermain twinning on Stouffville Road ) i
w48 Stouffville Road . 2036-2041 Stouffville A+ 600 mm 530 Class 4 High Rural 1,301,798 1,490,460 894,000 922,000 74,000 1,170,000 98,000 | $ 5,949,000
from the Z2 BPS to Hwy48 (Town owned section)
The existing aged 250mm watermain along Main
W49  |Main Street Street from Hwy 48 to Weldon Road to be 2041-2046 Stouffville A+ 300 mm 1230 Class 4 High Urban 1,448,471 104,221 497,000 513,000 41,000 651,000 54,000 | $ 3,309,000
upgraded to 300mm
Millard Street and connect the existing 150mm watermain on Bearings
W50 Bearings Avenue Avenue to the existing 300mm watermain on 2041-2046 Stouffville A+ 300 mm 10 Class 4 Low Urban 26,937 - 6,000 8,000 - 4,000 1,000 | $ 46,000
& Millard Street to improve resiliency
Upgrade to the existing 150mm watermain along
W51 Cam Fella Boulevard Cam Fella Boulevard cul-de-sac to 200mm, , and a 2026-2031 Stouffville A+ 200 mm 350 Class 4 Low Suburban 322,143 42,383 77,000 104,000 300,000 84,000 16,000 | $ 944,000
new 200mm watermain on easement connecting
. . New 300mm Watermain twinning on Ninth Line , i
W52 Ninth Line . . 2023-2026 Musselman's Lake| A+ 300 mm 660 Class 4 High Suburban 783,293 52,111 267,000 276,000 22,000 350,000 29,000 | $ 1,780,000
from Musselman Lake to Windsor Drive
New 300mm Watermain on Forsyth Farm Road
W53 Forsyth Farm Road connecting W37 and Existing watermain on Forsyth 2026-2031 Stouffville A+ 300 mm 250 Class 4 Med Rural 252,981 - 67,000 77,000 5,000 60,000 8,000 | $ 469,000
Farm Road
New 200mm Watermain on Forsyth Farm Road
W54 Forsyth Farm Road connecting W37 and future watermain on York 2026-2031 Stouffville A+ 200 mm 220 Class 4 High Rural 174,123 500,000 216,000 223,000 18,000 283,000 24,000 | $ 1,437,000
Durham Line
Town of Whitchurch-Stouffville Water Capital Program 2024 March 2024
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Table 4-10: Water Capital Program

Base Soft Costs Project
Master ) . L. ) . .. . . . Project . . ) Additional Costs B B Property Costs _j Non-Refundable Total Estimated Cost
Project Name Project Description Year in Service Municipality Class EA Size/Capacity Length (m) Class Estimate Type Area Condition Construction  Crossings ($2023) (Engineering + In- Contingency
Plan ID ($2023) ($2023) HST ($2023) ($2023)

Complexit
I House) ($2023) ($2023)

Cost ($2023)

New 250 mm diameter watermain along future
W55 Future Road #17 road in northeast corner of Stouffville, connecting 2026-2031 Stouffville A+ 250 mm 170 Class 4 High Rural 150,359 - 48,000 50,000 4,000 63,000 5,000 | $ 320,000
W16 to W56

New 200 mm diameter watermain along future
W56 Future Road #17 road in northeast corner of Stouffville, connecting 2031-2036 Stouffville A+ 200 mm 170 Class 4 High Rural 137,119 500,000 204,000 210,000 17,000 267,000 22,000 | $ 1,357,000

W56 to W07
New 300mm diameter watemain along Hwy 48

W57 Hwy 48 from Hoover Park Dr to new road within MZO 1 2023-2026 Stouffville A+ 300 mm 900 Class 4 High Suburban 1,041,284 - 333,000 344,000 28,000 436,000 37,000 | $ 2,218,000
lands (Street A)

New 250mm diameter watemain within MZO 1
w58 [Mzo1 Loop Laer:;sto TE”JV ;:r::tirwa emain within 2023-2026 Stouffville A+ 250 mm 820 Class 4 High Rural 707,708 42,383 240,000 248,000 20,000 314,000 26,000 | $ 1,598,000

New 300mm diameter watermain within MZO 2 ) i
W59 Future Road #18 . 2031-2036 Stouffville A+ 300 mm 1650 Class 4 High Rural 1,598,189 500,000 671,000 693,000 55,000 879,000 74,000 | $ 4,470,000
lands connecting W61 and W62

New 300mm diameter watermain within MZO 2
W60  |Future Road #19 ew stomm dlameter watermain within 2031-2036 Stouffville At 300 mm 1400 Class 4 High Rural 1,376,289 552,272 617,000 637,000 51,000 808,000 68,000 | $ 4,109,000
lands connecting W61 and south end of W62

New 300mm watermain within in MZ02 )
we1l Future Road #20 ) 2031-2036 Stouffville A+ 300 mm 350 Class 4 Med Rural 347,957 - 92,000 106,000 7,000 83,000 11,000 | $ 646,000
development connecting W59 and W60

New 300 termain on McCowan Road
W62  |McCowan Road ew stimm watermain on Mctowan Roa 2031-2036 Stouffville At 300 mm 760 Class 4 High Suburban 881,724 ; 282,000 291,000 23,000 370,000 31,000 | 1,879,000
connecting W59 and W60

New 300 termain on McCowan Road f
W63  |McCowan Road ew sbomm watermain on ictowan Road trom 2031-2036 Stouffville A+ 300 mm 505 Class 4 High Suburban 591,097 ; 189,000 195,000 16,000 248,000 21,000 | $ 1,259,000
new pumping station to MZO2 development

New 200mm Watermain twinning on Ninth Li
W66  [Ninth Line ew stomm Watermain twinning on Finth tine 2031-2036  ftrae - Musselman! At 200 mm 1300 Class 4 High Suburban 1,160,202 ; 371,000 383,000 31,000 486,000 41,000 | $ 2,471,000
from Cedarvale Boulevard to Legendary Trail

New 200mm diameter watemain within MZO 1 . .
W67 |MZO1 Loop 2023-2026 Stouffville A+ 200 mm 270 Class 4 High Rural 211,128 500,000 228,000 235,000 19,000 298,000 25,000 | $ 1,516,000
Lands along new Street A from W58 to W57.

= New 250mm diameter watemain within MZO 1 X
W68 MZO01 Servicing 2023-2026 Stouffville A+ 250 mm 200 Class 4 Low Rural 175,796 - 37,000 50,000 2,000 27,000 5,000 | $ 297,000
Lands along new Street A from W58 to the West

New 300mm watermain connecting W18 and W34
W69  |Future Railway Crossing . o & 2026-2031 Stouffville A+ 300 mm 650 Class 4 High Rural 648,427 500,000 367,000 379,000 30,000 481,000 40,000 | $ 2,447,000
crossing the Go Transit Railway

W70 Water Meter AMI 7 antennas/towers for water meter AMI 2026-2051 Stouffville - S 475,219

Total Program 2051 $79,476,219

Town of Whitchurch-Stouffville Water Capital Program 2024 March 2024
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1.0

INTRODUCTION

This preliminary design report (PDR) is an amendment to that which was prepared on June
12, 2015, for the sub trunk sanitary sewer. The following is an overview of the project
rationale.

The Town of Whitchurch-Stouffville, Regional Municipality of York, is experiencing significant
population and employment growth and as a result, there is a need for additional serviced
lands. Growth development is guided by the Town’s Secondary Plan for the Community of
Stouffville which defines land use and phasing strategies. The Project Area is identified in the
Secondary Plan as Phase 2 which is bounded by Tenth Line, York/Durham Line (Regional
Road 30 (R.R. 30)), CP Railway Tracks north of Bethesda Road and Loretta Crescent, and is
dependent on the availability of municipal services. The development strategy is to maximize
the use of the existing infrastructure and to extend them in logical and environmentally safe
undertakings.

The project is proceeding as a Schedule ‘B’ Municipal Class Environmental Assessment
Project File, Sub-Trunk Sanitary Sewer Town of Whitchurch-Stouffville, which was completed
and filed in May of 2014 by Chisholm, Fleming and Associates. The Environmental
Assessment process outlined the solutions needed to provide municipal water supply and
sewerage disposal capacities for the areas east of Tenth Line to the Regional Road 30, north
of and including Loretta Crescent and just north Bethesda Rd, within the Town of Stouffville.
The implementation phase of the project under this assignment is to extend the Sub-Trunk
#1 Sanitary Sewer northerly from its terminal point, about 284 m south of Loretta Crescent, to
1500m further north. It also includes the extension of the existing 300 mm water main to the
same north only limit as the sanitary.

The sewer will provide an outlet for the planned areas and existing residencies which are on
septic systems. The proposal also includes the extension of the water system to service
properties fronting on R.R. 30. The Study Area is divided into two (2) zones; Zone A and
Zone B, as shown in Figure 1. The study limits of Zone A are from the existing sewer
termination maintenance hole (about 284 m south of Loretta Crescent, on York-Durham Line)
to the north property line of Cam Fella Blvd. The Limits of Zone B are from the north property
line of Cam Fella Blvd to Bethesda Road. Alternative 1A (along York-Durham Line) within
Zone A and Alternative 2C (through the interior lands) within Zone B were selected as the
recommended alternatives,

Chisholm, Fleming and Associates are retained by the Town to provide preliminary and detalil
design of the sub-trunk sanitary sewer and watermain within Zone A. The Design for the
Sub-Trunk within Zone B will be carried out through the development process. This
amendment to the Preliminary-Design Report (PDR) provides the guidelines under which the
detail design is to be completed.
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2.0

2.1

2.2

2.3

EXISTING CONDITIONS AND DESIGN CONSIDERATIONS
General

The project site consists of vacant lands, agricultural lands, and existing subdivisions. There
is a proposed subdivision (i.e. Courtney Valley Estates Inc. property) to the north of the
project limit. York-Durham Line and Tenth Line is paved, as a basic two lane road with
narrow to wide gravel shoulders. The area immediately north and south of Main Street is
primarily residential and the area north of the existing country side sub-division, is mainly
farm and wooded lots. The Reesor Creek watercourse meanders through the rear yards of
the properties fronting onto R.R. 30 and just north of Main Street. The ground is rolling
terrain, which generally slopes to the southeast and the approximate elevation difference
between the low and high point is 33 m.

The significant environmental features include the Greenland System and Oak Ridges
Moraine boundary and are identified in Schedule “F-3” of the Town of Whitchurch-Stouffville
Official Plan. The Greenland System includes key Natural Heritage Sensitive Features, such
as; woodlands, streams, wetlands, and associated protected vegetation zones. The Study
Area lies in the Oak Ridges Moraine Wellhead Protection Zone, as shown in Schedule “K” of
the Town of Whitchurch-Stouffville Official Plan, and the policy states that development must
conform to the Oak Ridges Moraine Conservation Plan. Both Schedule “F-3" and “K” are
enclosed in Appendix A.

Base Mapping and Field Survey

Topographic base mappings were obtained from the Town of Witchurch-Stouffville for the
project limits, and have been augmented by the field survey, undertaken by Pearson &
Pearson Ltd. The base map drawing for the project has been complied from these
referenced sources.

Utilities and Services

The utilities and services that are to be assessed for the alignment evaluations are:
e Existing storm and sanitary sewers
» Existing watermain and individual wells
« Rogers aerial and buried cables
e Hydro One buried and overhead cables
* Bell underground cables, conduits and pedestals

Request letters were sent to the utility companies advising of the project and to confirm
locations of their plants and any future plans. In addition, a SUE Level B investigation has
been undertaken. The base drawings have been updated to include the information and the
necessary submissions, for approval or clearance, will be done during the detail design
stage.
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2.4

Soil Conditions

2.4.1 Geotechnical Studies

24.2

Two geotechnical investigations were completed during the EA phase to assess the soll
stratigraphy along the proposed sub-trunk sanitary and water main. The study is submitted
under Appendix E. As requested by the TRCA further detailed geotechnical and hydro
geological studies were completed between October 2016 and February 2017. The current
geotechnical report, ‘Soil Engineering Ltd., Oct. 2016, A Soil Investigation for Proposed
Sanitary Trunk Sewer and Watermain York Durham Line Hoover Park Drive to Webb Rd.,
Appendix C. The environmental investigation included a chemical analysis of the soil to
determine its suitability for disposal at a landfill site or specialized treatment facility.

The investigation determined that beneath the existing pavement structure (a layer of topsoil
fill, topsoil, earth fill and/or organic fine sand and wood debris extending to depths ranging
from 0.3+ to 2.9+ m from the prevailing ground surface) is underlain by a complex
stratigraphy consisting of a very soft to hard, generally very stiff silty clay till; very loose to
very dense, generally dense sandy silt till; loose to very dense, generally dense silty sand till;
loose to very dense, generally dense silt; dense to very dense, generally very dense sandy
silt; loose to very dense, generally dense silty fine sand and very loose to compact fine to
medium sand. The weathered zone of the in-situ native soils generally extends to depths
ranging from 0.7+ to 4.0+ m from the prevailing ground surface. The deep weathered soils
were encountered 0.8+ to 1.9+ m below the topsoil fill, earth fills and wood debris.

Hydro-geological Study

The relevant hydro-geological investigations that have been completed for projects are:

e Soil Engineers Ltd., May 2013, ‘Limited Hydrogeological Study Report’, prepared by
exp Services Inc. (Consolidated Documents Appendix E)

e Soil Engineers Ltd., October 10 2014, ‘Graphical Interpretation of the 2013
Hydrogeological Report’, prepared by exp Services Inc. (Appendix C)

e Soil Engineers Ltd., February 2017, ‘Hydrogeological Assessment for Proposed
Sanitary Trunk Sewer (Zone ‘A’), York-Durham Line, North of Hoover Park Drive,
South of Reesor Creek’ (Appendix C)

The studies describe the groundwater regime, varying to as high as .8m and to as low as 6+
m below the prevailing ground surface, depending on the time of the year. The recent
hydrogeological study indicates that ground water table is high and there are areas under
artesian conditions. Perched groundwater derived from infiltrated precipitation occurs at
shallow depths during wet seasons and often dissipates during the dry seasons.

The recent study examines the need for dewatering depending on the method of
construction. Generally, for deep trench excavation some form of dewatering other than
pumping and baling would be required to keep the base from becoming unstable.
Trenchless methods are feasible which would require? some dewatering in excess of
50000 litres per day ? but less than 400000 litres in which case a Permit to Take Water
(PTTW) would be required.

®
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2.4.3 ESR/EMP

3.0

3.1

3.2

The environmental study report prepared by LGL identifies the species of trees, aquatic and
terrestial habitats that can be found in the proposed areas of ocnstruction. It confirmed that
no species at risk are identified in the proposed areas of construction activties. Construction
will require the removal of some shrubs and trees. It concluded that as no instream work is
proposed the potential for harmful destruction to fish is minimal with the use of trenchless
technology for the installations (EMP).

The report documents the Environment Management Plan which must be followed during
construction to mitigate impacts on the natural features. The EMP will include require, a
contingency plan for dealing with emergency spills and the implementation of a monitoring
strategy.

The reports are LGL Limited, August 2013, Natural Heritage Report (Appended as H in the
Project File) Appendix E, this Report, LGL Limited, January 2017, Stouffville Sanitary Trunk
# 1Sanitary Sewer and Watermain Environmental Management Plan, Appendix D.

ALIGNMENT OPTIONS

Design Criteria

The sub-trunk sanitary sewer will be designed as a gravity system to accommodate flows,
from existing developments and future subdivisions. The 300 mm watermain will be extended
from Loretta Ave northward to complete the looping system. The design should adhere to
the Town’s Standards and those of the Region where applicable. In addition, the design
should comply with the requirements of the other reviewing agencies.

Alignment Alternatives

The final alignments of the services were developed based on the evaluation of the three
feasible alternatives as shown on Fig 2a and 2b (Appendix A) and as discussed below:
« Alternative 1 is located in the west boulevard, approximately 7.8 m from the property
line.
« Alternative 2 is also in the west boulevard, approximately 1.5 m from the centerline of
the future road allowance.
» Alternative 3 is based on the Town’s standard offset of 1.5 m from the centerline of
the existing road.

Alternative 3, was eliminated due to the major impact it would have on the traffic along R.R.
30 which is a major arterial road and any construction within the existing pavement would
require road closures and detours.

Alternatives 2, eliminates the need for the road closure but would see more disturbance to
the vegetation, north of Main Street. South of Main Street there would be conflicts with the
existing utilities.



v Chisholm, Fleming and Associates
=
e

Sub Trunk #1 Sanitary Sewer
and Watermain Extension
PRELIMINARY DESIGN REPORT

consulting engineers

Alternative 1 parallels the corridor that was established for the High Voltage overhead line,
north of Main Street. Two crossings of the Reesor Creek would be required and there would
be localized disturbances to trees and shrubs. South of Main Street, from the south streetline
to the end of the widened day lighting the corridor is occupied by several utilities, such as
Bell, Hydro, buried and overheard. Vegetation is generally mowed grass and shrubs.

Over the course of the last year a number of meetings were held with the Region to establish
the alignment for the watermain and sewer within the R.O.W. The Region restated their
position that the service alignments must conform to their standards, i.e., 7.8m and 5m
respectively for the sanitary sewer and watermain from the west streetline. The only
exception would be a 9.3 m offset from the west streetline and within the tapered section of
the right of way, just south of Main Street. The exemption was made to provide clearance
during construction from the overhead hydro and the fact it would not fall in the limits of any
future roadway pavement. Alternative 1 is therefore the preferred.

The final alignments of the sewer and watermain, as shown on the Design Drawings G1 to
G6, were established based on the requirements given by the Region. The drawings showing
the alternative alignments and typical cross-section are under Appendix A. Table 1, below,
summarizes the opportunities and constraints for each alternative.

Table 1: Comparison of the Alternative Alignments

. Qualitative CFA
Sub-Trunk Alignment . ) .
. Constructability Traffic Management Cost Recommendation
Alternatives ;
Basis Order
« Require boulevard restoration. No
impact to existing road pavement.
Alternative ‘1’ « Close prgxmlty to .prgpose.oll . *No rc_)ad closure
watermain, and existing utilities required
Within the Blvd. approx. ﬁi!'ar?gZL?)on drivewavs : 'hmpaCt Boass Base cost !
7.8m east from the West P/L I ) ! p. IVew .y . ouses during
« Minimum impact on traffic during construction
construction
« Conforms to Region standards
« Require boulevard restoration.
Alternative ‘2’ Impact to existing road pavement |« Lane closure required
south of Main Street south of Main Street .
Within the Blvd a imi ‘sting i . . Slightly
pprox. « Close proximity to existing light « Construction staging
16.5m east from the west P/L standards. and equipment more
. . . . . expensive 2
(north of Main Street) « Minor environmental impact movements restricted than base
Within the pavement west of | « Minimum impact on traffic during |+ Impact access to cost
the road centerline construction houses during
(south of Main Street) « Does not conform to Region construction
standards
* Require removal and restoration |+ Requires lane closure
Alternative ‘3’ of pavement « Construction staging
* Full lane closure, and extensive and equipment Most
Within the pavement 1.5m traffic control measures required movements restricted | expensive 3
west of the existing road « Limited work zone « Impact access compare to
centerline « Does not conform to Region houses during base cost
standards construction
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4.2
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4.2.2

CONSTRUCTION / CONSTRUCTABILITY
General

The sub-trunk sanitary sewer construction and watermain will face many challenges such as:
< High ground water table
e Crossing of the Reesor Creek
< Maintaining of traffic at all times during construction
e Construction staging
< Potential conflicts with utilities and existing infrastructure

Soil conditions vary from stable to unstable ground with some areas under artesian
conditions. Depending on the method of construction dewatering of the ground water could
be extensive.

Construction Methodology

The method of construction has to be done in accordance to current Region’s stated policies
regarding trenching within their rights of ways. The Region Policy state that no open cut
trench will be permitted below their pavement structure, neither under existing nor future
configurations. Where it is waived, the excavation shall be backfilled with lean concrete mix.
Their acceptable practice for sewers and watermains installations within the rights of ways is
generally trenchless technology with the exception for shallow watermains that will be outside
the pavement structure.

Open Cut Construction

Based on the Region’s policy deep open cut excavations are generally not accepted. Based
on this policy, open trench excavation is eliminated for the sanitary trunk sewer. Where
localized open cuts are required for maintenance holes some dewatering would be required
but the volume of water to be taken is expected not to exceed allowable the pumping rate of
400,000 litres per day, as permitted under the Act. The south section of the proposed
watermain will be constructed via the open cut method and will not require dewatering
beyond the allowable limit of 50,000 litres per day.

Trenchless Technology

Due to the potential for high ground water, the Region’s current policy regarding open cut
installation and the creek crossings, trenchless methods of construction will best satisfy
these constraints. On review of the available trenchless methods and with respect to site
conditions and cost considerations, horizontal directional drilling (HDD) and micro tunnelling
(MT) have been selected. On this basis, the project is broken into two zones, namely, north
of Main Street and south of Main Street.
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The northerly section will have a slope of 1% and greater which makes it adaptable to HDD
installation in combination with pipe material of High Density Polyethylene (HDPE). In the
southern zone, the sewers will be in the depth range of 5 m to 7.5 m and at grades equal to
or less than 0.4% for which a micro tunnel operation is best suited. The carrier and casing
pipe for the MT installation will be concrete jacking pipe of 600 mm diameter. To reduce the
number of entry and exit points along the corridor the Town have agreed to increase their
standard maximum spacing for maintenance holes from 110 m to 150m.

The proposed trenchless method of constructions, although at a premium cost over an open
cut, provides the following advantages:

* Minimize the construction foot print through the environment area

¢ No need for R.R. 30 closure

* Reduces the amount of dewatering that would normally be required

« Eliminate in waterwork at the creek

e Can be contained within the existing corridor which was disturbed during construction
of the high voltage overhead plant.

It is noted that HDD has the potential for frac-outs at the creek crossing and therefore the
necessary precautionary measures would be in place to deal any such emergency.

ESTIMATED COSTS

The estimated construction cost for the sanitary sewer construction by micro tunnelling and
HDD is $4,500,000 and for the watermain, partially by open cut and HDD, is $1,880,000
excluding the HST. The estimates are broken down in Tables 2 and 3, Appendix B.

SCHEDULE

The schedule is to start complete the design by the end of June 2017 and construction is
anticipated to be October 2017 and completion by July 2018, subject Council and agency
approvals.

APPROVALS

Approvals and/or clearance letters will be required from agencies and/or authorities limited to
the following:

e Toronto and Region Conservation Authority

+ Department of Fisheries and Oceans (DFO) clearance
CONCLUSIONS
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Alternative 1 as modified to conform with the Region’s requirements, i.e., watermain 5m and
sanitary sewer 7.8m respectively from the west property are the preferred alignments.
Mitigation measures as provided in the EMP prepared by LGL including restoration will be
implemented during the construction phase to protect the ecological and aquatic systems.
High ground water table will be experienced during the spring and fall seasons
notwithstanding that HDD and MT methods of construction can cope with the condition.
Scheduling of the north section of the project could be planned for late spring and summer
when the ground water will be at the lowest level. It is concluded that the infrastructures can
be constructed with minimal impact on the environment and ground water regime based on
the proposed design and supporting studies.

Prepared by: Reviewed by:

Arash Kiayee, E.I.T. Neville Morrison, P.Eng.
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Appendix B

COST ESTIMATE BREAKDOWN



APPENDIX B — COST ESTIMATE BREAKDOWN March 2017
Table 2 — Sanitary Sub-Trunk
I:\lecr)r.1 Description Unit EQSE?r?tEteyd Unit Cost Total Cost
(o s pnnamissnrsaty [ | s | e | s
2 |500 mm Dia. Concrete Pipe by Micro Tunnelling m 635 $3,250 $2,063,750
3 Shafts 6.5-7.5 Deep Each 4 $130,000 $520,000
4 Maintenace holes
a) 1200 mm, 4.-5.5 m Deep Each 5 $7,000 $35,000
b) 1200 mm, 6.5-7.5 m Deep Each 5 $10,000 $50,000
5 |Restoration alow 1 $15,000 $15,000
Sub-Total $3,900,000
6 Contigency allowance 15% 1 15% $585,000
Estimated Construction Cost $4,485,000




APPENDIX B — COST ESTIMATE BREAKDOWN March 2017
Table 3 — 300 mm Diameter Watermain
I:\lecr)r.1 Description Unit EQSE?r?tEteyd Unit Cost Total Cost
1 |300 mm Dia PVC Watermain - Open Cut Vertical Trench m 300 $850 $255,000
5 ?3%8? Dia. PVC watermain - Horizontal Directional Drilling m 750 $1.500 $1.125,000
3 |300 mm Dia. PVC along Main Street m 150 $1,200 $180,000
4 |Vlave Chambers 1500 mm Dia. Each 7 $10,000 $70,000
Sub-Total $1,630,000
5 Contigency Allowance 15% 1 15% $244,500
Estimated Construction Cost $1,875,000
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