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1 INTRODUCTION & BACKGROUND

This report provides functional servicing and stormwater management information in support of the
proposed Empire Erin Draft Plan of Subdivision located at 5525 8" Line in the Town of Erin, County of
Wellington. This report includes conceptual details for the proposed grading, stormwater management
(SWM), sanitary servicing and water distribution systems required to service the proposed development
in sufficient detail to support Draft Plan Approval.

With reference to Figure 1.0 in Appendix A, 5525 8™ Line is located between Sideroad 17 and Dundas
Street West and is bounded:

e Tothe east and north by an existing Natural Heritage System (NHS) associated with the West Credit
River;

o To the south by the existing Erin Heights residential development; and

e  To the west by 8 Line.

The subject site is comprised of Part of Lot 19, Plan 686 and lies within the limits of the West Credit River
subwatershed, under Credit Valley Conservation (CVC) jurisdiction.

As per the Draft Plan of Subdivision prepared by Armstrong Planning & Project Management, the
development consists of the following land use types:

68 Single Detached Residential lots;

25 Rear Access Single Detached Residential lots;
155 Street Townhouses;

58 Back-to-Back Townhouses;

0.77 ha Stormwater Management;

0.69 ha Park;

0.60 ha Open Space'; and

3.95 ha Road Right-of-Way

It should be noted that the number of units listed above for each residential land use represents the
maximum allowable number of units for the lotless blocks, and that actual lotting is to be determined prior
to registration of the Draft Plan of Subdivision.

Two (2) street connections to 8™ Line at Streets A and B are proposed as illustrated on Drawing 2.2A in
Appendix A.

The concept presented within this report is an extension of the information contained in the following
reports and studies:

e Updated Report on Preliminary Geotechnical Investigation, Proposed Residential Subdivision, Erin
Height Golf Course, 5525 8t Line, prepared by DS Consultants Ltd. (September 11, 2023);

. Meander Belt Width and Erosion Hazard Assessment for the Credit River — Erin Branch, prepared
by GEO Morphix Ltd. (January 16, 2020); and

e  Updated Hydrogeological Assessment, Water Balance Assessment and Source Water Protection
Analysis, Erin Fairways Subdivision, 5525 Eighth Line, prepared by Terra-Dynamics Consulting Inc.
(September 18, 2023).

o Arborist Report & Tree Protection Plan, prepared by Canopy Consultants (October 2, 2023)

1 Note that part of the Open Space Block on the east side of the property has been used for Stormwater Management
1
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The intention of this report is to demonstrate that the proposed Draft Plan of Subdivision generally
conforms to the findings and requirements of the above studies.

The technical design information in this report also considers the following guidelines:

Town of Erin Engineering Design Standards Manual (May 2022);

Credit Valley Conservation Stormwater Management Criteria;

Ministry of the Environment’s Stormwater Management Planning and Design Manual;

Toronto and Region Conservation Authority Erosion and Sediment Control Guide for Urban
Construction (2019); and

e Low Impact Development Stormwater Management Planning and Design Guide.

This report is also applicable to any future revisions to the Draft Plan, assuming the revisions are in
general conformance with the concepts outlined herein.
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2 SITE TOPOGRAPHY & GRADING

2.1. EXISTING CONDITIONS

The subject site currently operates as a golf course and is approximately 13.86 ha in size. The existing
site topography is such that the site is moderately sloped towards the main branch of the West Credit
River along the north boundary of the site, and towards tributary CR1-1 of the West Credit River along
the east boundary of the site, as illustrated on Drawing 1.2 in Appendix A.

2.2. PROPOSED CONDITIONS
Site grading design considers the following objectives and constraints:

Conforms to Town of Erin design criteria;

Respects existing boundary conditions;

Optimizes cut and fill operations to minimize import/export of materials;

Provides overland flow conveyance for major storm conditions;

Grading works within the NHS buffer have been proposed to minimize the need for retaining wall

wherever possible;

e  Grading works within the NHS buffer will also be coordinated with WSP to ensure minimal / no
ecological impacts to the existing NHS features; and

e  Provides minimum cover on proposed servicing.

The proposed site has the following grading characteristics:

e Proposed grades match existing grade along the east, west and south boundaries of the site;

e Proposed grading along the north boundary of the site extends into the NHS buffer in order to
accommodate the proposed grading transition while minimizing the implementation of retaining
walls;

e Retaining walls are proposed around the site boundary where required:

o  Within future lots, proposed retaining walls are envisioned as precast concrete block
landscape walls (subject to detailed design) falling under private ownership and
responsibility in accordance with agreements of purchase and sale;

o  Within the North SWM Facility, proposed retaining walls will fall under public ownership and
shall be constructed in accordance with Town requirements.

e Road centerline grades have been set at 0.5% to 5.0%; and

e A continuous overland flow path has been provided via proposed right-of-ways (ROWSs) to the north
SWM facility.

Preliminary Grading Plans, Cross Sections, and Details have been prepared to further describe proposed
grading and boundary conditions. Refer to Preliminary Grading Plans Drawings 2.2B to 2.2F in
Appendix A. Note Drawing 2.2E illustrates preliminary cut and fill across the site.

Proposed ROWs sufficiently accommodate all proposed services and utilities in accordance with Town

standards for 18.0 m and 20.0 m ROWSs and provide overland flow conveyance for major storm
conditions.
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2.2.1. Erosion and Sediment Control

Erosion and sediment control (ESC) will be implemented during all site construction works including
topsoil stripping, bulk earthworks, site servicing, foundation excavation and stockpiling of materials, and
will conform to the ESC Guide for Urban Construction. These measures will include:

e  Sediment fencing/construction (snow) fencing will be placed along the perimeter of the site prior to
construction to delineate the limit of disturbance and protect natural features;

e  Sediment ponds and/or traps will be provided at each outlet;

e  Cut-off swales/diversions to direct runoff to control devices and to keep construction areas dry.
Swales to include check dams at regular intervals to reduce erosive velocities;

e  Construction traffic access mud mats will be provided at construction vehicle access point(s) to
minimize off-site tracking of sediments;

e All erosion and sediment control measures will be routinely inspected and repaired during
construction. Temporary controls will not be removed until the areas they serve are restored and
stable.

A detailed Erosion & Sediment Control Brief and Soil Management Plan, including Site Alteration Plans
will be provided at detailed design stage.

2.2.2. Tree Preservation

A detailed tree inventory and tree preservation plan and has been prepared by Canopy Consulting for
the subject site (October 2023). Trees that are in conflict with site grading have been identified and are
to be removed. Where possible, along the site boundary, trees have been preserved and protected.
Please refer to the Arborist Report and Tree Protection Plan by Canopy Consulting for further detail. For
information, Urbantech Drawing 1001 (Site Alteration — Stage 1A Tree Removal) has been included in
Appendix A.
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3 STORM DRAINAGE

3.1. EXISTING CONDITIONS

As illustrated on Drawing 1.2 in Appendix A, existing drainage from the subject site is conveyed to the
main branch of the West Credit River along the north boundary of the site, and to tributary CR1-1 of the
West Credit River along the east boundary of the site.

A substantial portion of the subject site drains to two (2) existing Provincially Significant Wetlands (PSWs)
prior to discharging to the West Credit River. As per Drawing 1.2, under existing conditions approximately
7.56 ha drains to PSW Unit 5a (including 6.04 ha of the subject site), and 2.16 ha drains to PSW Unit 4a
(including 1.38 ha of the subject site).

3.2. PROPOSED CONDITIONS

The subject site consists of 13.86 ha of drainage area, plus 1.75 ha of external drainage. As illustrated
on Drawing 4.0 in Appendix A, post-development stormwater management conditions are as follows:

e Atotal catchment area of 9.32 ha is conveyed to the North SWM facility via proposed storm sewers
and ROWs, including 0.86 ha of external road drainage from the future urbanized 8t Line, and 0.89
ha of external drainage from the Erin Heights residential development;

e  Atotal catchment area of 0.37 ha is conveyed to the East SWM facility overland;

e Atotal rooftop area of 3.26 ha is conveyed to the North SWM facility via proposed 3™ pipe cleanwater
collector sewer;

e Atotal rooftop area of 0.60 ha is conveyed to the East SWM facility via proposed 3™ pipe cleanwater
collector sewer; and

e 2.06 ha of drainage from rear lots, open space, and park is conveyed overland uncontrolled to NHS
and onward to the main branch and tributary CR1-1 of the West Credit River.

Land use breakdown and imperviousness calculations for the post-development drainage catchments
are provided in Appendix B.

3.2.1. Minor System
Storm sewers are proposed throughout the subject site to convey runoff from the 5-year return period
event, as per Town of Erin standards. The storm sewers have been sized using the Rational Method and
Town of Erin intensity-duration-frequency (IDF) parameters and runoff coefficients.
Proposed storm sewers are illustrated on Post-Development Storm Drainage Drawing 3.1 in Appendix
A. Contributing drainage areas exclude roof drainage which will be directed to the clean water collection
system (Section 3.2.3). Storm sewer design calculations are also included in Appendix B.

3.2.2. Major System
A continuous overland flow route has been provided through the subject site in order to safely convey

major system flows in excess of the minor system up to, and including, the 100-year storm event to the
proposed North SWM facility.
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For all classes of roads, the proposed major system will conform to the following Town of Erin design
criteria:

e  The maximum overland flow depth or static ponding for local roads shall not exceed 0.15 m above
the crown of the road; and

e  The product of depth of water (m) at the gutter times the velocity of flow (m/s) shall not exceed 0.65
m?/s.

3.2.3. Cleanwater Collector System
A cleanwater collector 3™ pipe sewer system is proposed throughout the subject site to convey roof
drainage from the 5-year return period event to both the North and East SWM facilities. A total of 0.60 ha
of roof area is proposed to be conveyed to the East SWM facility, and a total of 3.26 ha of roof area is
proposed to be conveyed to the North SWM facility.

The cleanwater collector system has been sized using the Rational Method and Town of Erin intensity-
duration-frequency (IDF) parameters and runoff coefficients.

Proposed cleanwater collector sewers are illustrated on Post-Development Storm Drainage Drawing 3.1
in Appendix A. Cleanwater collector sewer design calculations are also included in Appendix B.
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4 STORMWATER MANAGEMENT

4.1. DESIGN CRITERIA
The following SWM requirements for the subject site were established, as per local SWM criteria:

¢  Quantity Control: Control of post-development flows for the 2 through 100-year storm events to pre-
development levels for the 24-hour SCS Type |l storm distribution. The hydrology of the subject site
is assessed based on the intensity-duration-frequency (IDF) curves from the Town’s Design
Standards (2022).

e Climate Change Considerations: The Town’s updated IDF curves incorporate considerations for
climate change in accordance with recommendations from the CVCA. A 17% increase in rainfall IDF
was applied to the MTO 2010 rainfall intensity data.

e Quality Control: Enhanced Level of control based on MOE (2003) Guidelines (i.e., 80% Total
Suspended Solids removal) through the implementation of a treatment train approach including end-
of-pipe SWM facilities and/or LID measures.

e  Erosion Control: On-site detention of the 5 mm rainfall event as per CVC criteria (2012). For SWM
ponds, extended detention of the 25 mm rainfall event for a minimum of 48 hours.

e Site Water Balance: Site-specific criteria established through a hydrogeological assessment
including water budget calculations with the objective of mitigating development impacts to infiltration
through the implementation of Low Impact Development (LID) measures or other best management
practices to retain, detain and/or infiltrate stormwater on an annual basis for the overall site.

o Feature-Based Water Balance: Feature-specific criteria for the two (2) existing wetlands downstream
of the subject site were also established with the objective of mitigating development impacts to the
wetlands through the implementation of LID measures.

Pre-development target flows for the subject site (15.61 ha, including external drainage areas) were
established using a VO6 hydrologic model. The target flow rates applied to the subject site are
summarized in Table 4-1 below.

Table 4-1 — Pre-Development Target Flows

Flow

Storm Event Pre-Development Target
(md/s)

2-year 0.306
5-year 0.530
10-year 0.700
25-year 0.949
50-year 1.136
100-year 1.310

4.2. SWM DESIGN

The proposed stormwater management strategy includes two SWM facilities; the North SWM facility and
the East SWM facility. The North SWM facility will consist of a dry pond and a separate underground
flood storage and infiltration chamber. The North dry pond will be lined to prevent infiltration and protect
the adjacent PSW 5a. The East SWM facility will consist of a dry pond with a stone infiltration layer. Oil-
grit Separators (OGS) units will also be implemented prior to the North SWM facility.
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4.2.1. Quantity Control

The VOG6 hydrologic model was used to size the two (2) proposed SWM facilities, including the two dry
pond volumes and the underground storage volume. As noted in Section 4.1, the Town'’s rainfall intensity-
duration-frequency (IDF) curves were used for the quantity control analysis for both pre- and post-
development conditions. Various storm distributions, including the 4-hour Chicago Storm and Hurricane
Hazel, were tested in the hydrologic model. The 24-hour SCS Type Il 100-year storm distribution was
ultimately selected as the controlling event as it produced the highest storage volume requirements.

The VO6 model considered the flows from the uncontrolled rear-lot and park areas (2.06 ha) that cannot
be directed to the SWM facilities. Target release rates for both SWM facilities were established such that
the combination of the uncontrolled site flows and controlled release rates from the SWM facilities do not
exceed the total pre-development target flows, as per Section 4.1.

The VO6 model was used to calculate post-development runoff from the proposed development and to
determine the storage volume necessary to attenuate peak flows such that the total post-development
release rates from the subject site match existing target flows.

As previously noted in Section 3.2, 3.26 ha of roof drainage is to be collected by the proposed cleanwater
collector 3 pipe system (as shown on Drawing 3.1 and Drawing 4.0 in Appendix A) and conveyed to
the underground storage tank in the North SWM block. As the proposed 3™ pipe system is designed to
convey up to and including the 5-year storm, the underground storage facility in the North SWM block
was designed to control up to and including the 5-year flows from the 3.26 ha of roof drainage. For storm
events greater than the 5-year return period, discharge from the North cleanwater collector 3 pipe
system is to overflow to the major system and is to be conveyed to the dry pond facility in the North SWM
block. The dry pond facility is proposed to control flows from the North SWM block up to and including
the 100-year storm event. The proposed design of the North SWM facility, including both the underground
storage and dry pond, is illustrated in Figure 4.1.

As per Section 3.2, 0.60 ha of roof drainage is to be collected by the proposed cleanwater collector 3
pipe system (as shown on Drawing 3.1 and Drawing 4.0) and conveyed to the dry pond in the East SWM
facility. A total 0.37 ha of rear-lot drainage is also proposed to be conveyed to and accommodated by the
East SWM facility. The dry pond is proposed to control flows from the East SWM facility up to and
including the 100-year storm event. The proposed design of the East SWM facility is illustrated in Figure
4.2.

A summary of the uncontrolled flows, controlled release rates and storage volumes required for each
SWM facility is provided in Table 4-2 below. The VO6 model output is included in Appendix B.
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Table 4-2 —- SWM Summary (24-hour SCS, 2022 Town IDF)

North SWM Facility East SWM Facility
Pre- Post- (Block 29) (Block 31)
Develop  Developme Controlled Total Controlled Total Controlled Total Total Post-
ment nt Release Storage Development
. Release Storage Release Storage o
Target Uncontrolle Rate — Required — . . Flows
Rate —Dry = Required — | Rate —Dry Required — 3
Flows d Flows Underground  Undergrou (m3/s)
3 3 Pond Dry Pond Pond Dry Pond
(m?3/s) (m3/s) Storage nd Storage 3 3 3 3
(ms) (m¥s) (m®) (m?s) (m®)
2-Year 0.306 0.145 0.017 1556 0.193 2106 0.008 387 0.303
5-Year 0.530 0.210 0.033 1985 0.408 2705 0.012 497 0.521
10-Year 0.700 0.253 0.044 2269 0.520 3128 0.015 569 0.691
25-Year 0.949 0.312 0.058 2641 0.727 3690 0.020 664 0.927
50-Year 1.136 0.380 0.069 2900 0.875 4190 0.024 730 1.134
100-Year 1.310 0.423 0.102 3040 0.899 4420 0.025 840 1.294

* Total post development flows from VO (hydrologic model) are not arithmetic sums; they consider different catchment peak times and routing
effects.

4.2.2. Climate Change Considerations

As previously noted in Section 4.1, the quantity control design of any SWM facility must account for
climate change considerations, as per the Town guidelines. The Town has updated their rainfall IDF
curves, which is two-fold. The reference location for base data was updated and consideration for climate
change was incorporated in keeping with recommendations from the Credit Valley Conservation (CVC).
Please note that the results from the VO6 hydrology model in the Table 4-2 above have used Town'’s
updated rainfall IDF, therefore demonstrating that the proposed SWM facilities can adequately
accommodate future climate change considerations. Refer to section 8.3.3 in Town of Erin Engineering
Design Standards Manual (2022).

4.2.3. Quality Control

Quality controls are provided via a treatment train of low impact developments (infiltration facilities, oil-
grit separators) and end-of-pipe facilities (dry ponds) to exceed the 80% TSS removal requirement for
the entire site. The proposed SWM facilities were sized to provide Total Suspended Solids (TSS) removal
as per to Table 3.2 in the MOE’s Stormwater Planning and Design Manual.

Quality control for drainage areas to the North SWM facility is to be provided by a treatment train approach
consisting of two (2) proposed oil/grit separator (OGS) units and the dry pond facility. The proposed OGS
will provide 50% TSS removal and the dry pond (sedimentation facility) will provide 60% TSS removal,
resulting in an effective 80% TSS removal for the 9.32 ha of lots and road ROW draining to the North
SWM facility. The water quality sizing of the proposed dry pond in the North SWM block does not account
for the roof drainage from the cleanwater collector system, as the roof drainage is assumed to be
inherently clean runoff which does not require additional water quality treatment.

Quality controls for drainage areas to the East SWM facility are provided by infiltration, via the stone
media layer at the base of the proposed dry pond. The storage volume to be provided by the proposed
infiltration media at the East SWM facility was sized to provide 80% TSS removal for the 0.37 ha of lots
and road ROW. The water quality sizing of the proposed infiltration facility in the East SWM facility does
not account for the roof drainage from the cleanwater collector system being discharged to the SWM
facility, as the roof drainage is assumed to be inherently clean runoff which does not require additional
water quality treatment.

9
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The quality control requirements for both proposed SWM facilities are summarized in Table 4-3 and
Table 4-4 below, for which the detailed sizing calculations are provided in Appendix B. The site’s overall
TSS removal based on weighted area average is presented in Table 4-5 below, showing that the 80%
TSS removal requirement is exceeded.

Table 4-3 — Quality Control Summary (North SWM Facility — Dry Pond, 60% Basic Level)

Imperviousness Unit Volume Dry Pond Dry Pond
(%) Requirement Volume Volume

(md%/ha) Required Provided
(m®) (m®)
9.32 68 190 1175 4,420

Table 4-4 — Quality Control Summary (East SWM Facility — Infiltration, 80% Enhanced Level)

Imperviousness Unit Volume Infiltration Infiltration
(%) Requirement Volume Volume
(m3/ha) Required Provided
(m®) (m®)
0.37 62 33 12 145

Table 4-5 — Overall Site TSS Removal

Effective Overall

0,

Area Method TSS | Area(ha) ~A€@  “1gg
of Site

Removal Removal

North SWM Facility

Roof Drainage Inherently Clean 100% 3.26 26% 26%
OGS Units o/ * 0 )
Lots and ROW + Dry Pond (Sedimentation) 80% 9.32 74% 59%
Subtotal 12.58 100% 85%
Roof Drainage Inherently Clean 100% 0.60 62% 62%
Lots and ROW Infiltration 80% 0.37 38% 31%
Subtotal 0.97 100% 92%
Uncontrolled Drainage
Park and Open o o o
Space Inherently Clean 80% 1.22 59% 47%
Rear Lots and Inherently Clean 100% 0.84 41% 41%
Roofs
Subtotal 2.06 100% 88%
Total 15.61 100% 86%

* Based on treatment train of OGS (50% TSS removal) & Dry Pond (60% TSS Removal)
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4.2.4. Erosion Control

As per the Meander Belt Width and Erosion Hazard Assessment for the Credit River — Erin Branch
prepared by GEO Morphix Ltd. (January 2020), there is little to no erosion along the channel in the
downstream watercourse, where the channel banks were noted as well vegetated and there was no
evidence of erosion or channel migration. Therefore, no site-specific erosion criteria apply for this section
of the West Credit River downstream of the subject site.

In-stream erosion impact mitigation is to be addressed for the subject site through the incorporation of
Low Impact Development (LID) measures in the two (2) proposed end-of-pipe SWM facilities to provide
on-site retention of the first 5 mm of precipitation, as per CVC criteria (2012) and the Town’s engineering
standards. As discussed further in Section 5.2, LID measures in the SWM facilities are sized to provide
infiltration of 20 mm of the rooftop runoff collected by the cleanwater 3 pipe system in order to meet the
water balance requirements. Hence, the total infiltration volume provided exceeds the 5 mm retention
volume over the total site area, therefore providing downstream erosion benefits. Required and proposed
infiltration volumes are summarized in Table 4-6 below.

Table 4-6 — Erosion Control Summary

Total Retention Retention Total Roof Minimum Minimum
Catchment | Volume for = Volume for Area to Infiltration Infiltration
Pond ID Area to Erosion Erosion Infiltration Volume Volume
SWM Control Provided Provided
(ha) (mm) (mm) (m?)
North SWM
Facility (Block 29) 12.58 ; 629 3.26 20 652
East SWM Facility
(Block 31) 0.97 48.5 0.60 120

In addition to the on-site retention, the North SWM facility will also provide extended detention of the 25
mm event as per CVC criteria (2012) for SWM facilities. This will provide further reduction of the peak
and duration of storm flows to mitigate erosion impacts.

Table 4-7 below compares the required and provided storage volume and release rate for extended
detention in the North SWM facility, as per the MOE unit rate criteria of 40 m3/ha and minimum detention
of 48 hours. The release rate is provided by implementing an 80mm orifice plate at the outlet control
manhole. Outlet details are discussed in further detail in Section 4.3.4. Extended detention and
drawdown calculations (orifice sizing) are provided in Appendix B.

Table 4-7 — North Facility Extended Detention Summary

Drainage Area (ha) 9.32
Extended Detention Unite Rate (m®ha) 40
Extended Detention Runoff* (mm) 16.77
Required Erosion Control Volume (m?3) 1563
Required Release Rate** (m®/s) 0.009
Provided Erosion Control Volume (m?3) 1606
Erosion Control Water Level (m) 406.95
Drawdown Time (hours) 71

* Rainfall volume to North SWM Facility extracted from VO modelling (25 mm event)
** Based on a minimum detention period of 48 hours
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Extended detention of the 25 mm event is not implemented for the East SWM facility due to the small
drainage area (0.97 ha), which would require an orifice size smaller than the minimum Town standard of
75 mm. Smaller orifice sizes are prone to plugging and maintenance issues.

4.3. FACILITY DESIGN
4.3.1. SWM Facility Characteristics

Two multi-function SWM facilities are proposed within the subject site. The North SWM Facility and East
SWM Facility details are illustrated on Drawing 4.1 and Drawing 4.2 in Appendix A, respectively.

The North SWM facility has been designed in accordance with all applicable SWM criteria to include the
following features:

e Underground Storage & Infiltration Facility: Provides quantity control and storage attenuation for the
roof drainage to the North SWM facility up to and including the 5-year storm event. The stone base
of the underground storage facility provides infiltration storage for water balance;

e Dry Pond: Provides quantity control and storage attenuation for up to and including the 100-year
storm event. The dry pond also provides extended detention of the 25 mm storm event for erosion
control and contributes to the overall quality control treatment (sedimentation) of drainage to the
North SWM facility in conjunction with the proposed OGS units; and

e OGS: Two (2) proposed OGS units contribute to the overall quality control treatment of drainage to
the North SWM facility in conjunction with the proposed dry pond.

The East SWM facility has been designed in accordance with all applicable SWM criteria to include the
following features:

o Infiltration: A layer of clear media is provided at the base of the East SWM facility in order to provide
infiltration storage for water balance requirements; and

e Dry Pond: Provides quantity control and storage attenuation for up to and including the 100-year
storm event. The dry pond also provides quality control treatment to the East SWM block in
conjunction with the base infiltration layer.

4.3.2. General SWM Facility Design Guidance

As per the Town of Erin design criteria and engineering standards, the following design considerations
are required to be implemented as part of the detailed design of the proposed SWM facilities:

e A maximum overall depth of 2.0 m for dry pond facilities;

e Maintenance access roads are required to all inlet structures, outlet structures and emergency
spillways;

o  Where feasible, two (2) access points shall be provided from the municipal road allowance such that
the access road is looped to key hydraulic features. In situations where this is not practical, dead
end access roads shall be designed with a hammerhead turning area;

e  Access roads shall provide a minimum width of 3.0 m and maximum grade of 8%;

e At locations where overland flow routes or emergency spillways cross the maintenance access,
reinforcing measures shall be incorporated;

e Pond berms shall be designed with a minimum top width of 3.0 m (where trails and access roads
are not located) with a 3:1 maximum side slope on the outside of the berm; and

e Pond berms exceeding 2.0 m in height from the top of berm to toe of slope, the berm must be
designed by a qualified professional engineer.
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4.3.3. Inlet Spillway

The proposed inlet spillway to the North SWM dry pond has been sized to accommodate the overland /
major system flow up to the uncontrolled 100-year storm less the 5-year storm (approximately 1.0 m3/s).
The inlet spillway is sized as follows: 0.10m depth, 3:1 side slope, and 3.0m bottom width. The inlet
spillway has a total capacity of 1.25 m3/s.

Additionally, the road right-of-way conveyance capacity of Street B (leading to the North SWM dry pond)
was also confirmed via Hydraflow Express to be sufficient (1.7 m3/s). The inlet spillway calculations and
Hydraflow Express results are included in Appendix B.

There is no inlet spillway to the East SWM dry pond as the facility only receives surface runoff from rear-
lots and clean roof runoff via the 3™ pipe system.

4.3.4. Outlet Structures
The proposed outlet control structures for the two SWM dry ponds and underground storage tank are
designed to control the extended detention (North dry pond only) and 2-year to 100-year flows to the

outlet pipes and ultimately to the West Credit River.

To achieve the target flows noted in Table 4-2, the outlet structures were designed as follows:

North SWM Dry Pond

e  Extended Detention — Orifice plate at an invert of 406.45 m with a diameter of 80 mm. The proposed
orifice control provides an approximate drawdown time of 3 days.

e  2-year to 100-year Control — A concrete box manhole structure with the following openings acting
as compound weirs:

o A 1.90 mwide x 0.17 m high weir with an invert elevation at 407.00 m
o A 2.00 mwide x 0.08 m high weir with an invert elevation at 407.50 m

e The dry pond outlet pipe is 825 mm with a conveyance capacity of 1.02 m3/s to convey the 100-year
controlled flow of 0.899 m3/s. Outlet invert is set at approximately 398.0 m above the 25-year water
level of 395.20 m (CVC West Credit River HEC-RAS model).

o Discharge to West Credit River - The outfall is proposed to discharge to a swale that conveys flows
to the West Credit River to mitigate any negative impacts on the adjacent wetlands. The proposed
swale is sized to convey the uncontrolled 100-year flows (see Appendix B for Hydraflow Express
calculations):

o Bottom width = 6 m, Depth = 0.2 m, Side slopes 3H : 1V
o  Hydraulic Capacity = 2.93 m3/s

Underground Storage Tank

e  2-year to 100-year Control — A concrete box manhole structure with the following openings acting
as compound weirs:

o A0.09 mwide x 0.10 m high weir with an invert elevation at 404.80 m
o A0.13 mwide x 0.20 m high weir with an invert elevation at 405.30 m
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o A0.50 mwide x 0.10 m high weir with an invert elevation of 405.65 m

e  The underground storage outlet pipe is 450 mm with a conveyance capacity of 0.20 m?/s to convey
the 100-year controlled flow of 0.10 m3/s.

East SWM Dry Pond

e  2-year to 100-year Control — A concrete box manhole structure with the following openings acting
as compound weirs:

o A0.05 mwide x 0.07 m high weir with an invert elevation at 405.45 m
o A0.06 mwide x 0.08 m high weir with an invert elevation at 406.40 m
o A0.06 mwide x 0.06 m high weir with an invert elevation of 407.70 m

e  The dry pond outlet pipe is 450 mm with a conveyance capacity of 0.20 m3/s to convey the 100-year
controlled flow of 0.025 m3/s.

In conjunction with the pond gradings, the outlet structures result in the following rating curves as listed
in Table 4-8, Table 4-9 and Table 4-10. The detailed design calculations for the proposed outlet control
structures are provided in Appendix B.

Table 4-8 — North SWM Dry Pond Rating Curve

Design Event Stage (m) Design Flows Provided Volume
(m3/s) Storage (m?®)
Extended Detention 406.95 0.009 1606
2-year 407.15 0.193 2250
S-year 407.30 0.408 2764
10-year 407.45 0.520 3305
25-year 407.60 0.727 3871
50-year 407.70 0.875 4265
100-year 407.75 0.899 4420
Emergency 407.75 2.577* -
* Uncontrolled 100-year flows for emergency spillway

Table 4-9 — Underground SWM Storage Rating Curve

Design Event Stage (m) Design Flows Provided Volume
(m3/s) Storage (m?®)
2-year 405.30 0.017 1641
S-year 405.45 0.033 2133
10-year 405.50 0.044 2297
25-year 405.65 0.058 2789
50-year 405.70 0.069 2953

100-year 405.75 0.102 3117
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Table 4-10 — East SWM Dry Pond Rating Curve

Design Event Stage (m) Design Flows Provided Volume
(m3/s) Storage (m?®)
2-year 406.30 0.008 387
5-year 406.50 0.012 511
10-year 406.60 0.015 577
25-year 406.75 0.020 684
50-year 406.85 0.024 760
100-year 406.95 0.025 840
Emergency 406.95 0.286* -
* Uncontrolled 100-year flows for emergency spillway

4.3.5. Emergency Spillways

If the outlet control structures / weirs are blocked, or the ponds do not function as expected, emergency
flows will spill via the emergency spillway channels for each pond. The proposed emergency spillway
channels are sized to convey the uncontrolled 100-year flows. The pond berms are graded to provide a
0.3m freeboard above the routed uncontrolled 100-year elevation in the emergency spillways, as per the
Town design standards. The emergency spillway characteristics are summarized in Table 4-11 below.
Sizing calculations are included in Appendix B.

Table 4-11 — Emergency Spillway Characteristics

£ ey Bottom Design Flow Sl Weir Invert ~ C 100-year i
mergency Width (m) Depth (m) Capacity ) Water Level Elevation
Spillway (m%/s)

North Dry Pond 15.0 0.25 2.95 407.75 408.00 408.30
East Dry Pond 6.0 0.10 0.30 406.95 407.05 407.35

4.3.6. Thermal Mitigation

In 2011, the CVC released the report "Thermal Impacts of Urbanization including Preventative and
Mitigation Techniques," which was reviewed to develop the following list of potential thermal mitigation
measures. Implementation of these measures will mitigate impacts on the thermal regime of the West
Credit River that supports Brook Trout and other coldwater species. The CVC Thermal Impacts Report
identified five “zones” where thermal mitigation measures can be implemented, as presented below.

Riparian
Corridor

Upgradient

Table 4-12 outlines the thermal mitigation measures reviewed and those recommended for
implementation throughout the site and specifically at the North SWM facility. If a measure is not
applicable, a rationale for this recommendation is provided.

Urbantech® Consulting, A Division of Leighton-Zec Ltd. | 3760 14th Avenue, Suite 301 - Markham + ON - L3R 3T7 | 905.946.9461

urbantech.com



Empire Erin, 5525 8" Line

U R B A N T E C H ° Town of Erin, County of Wellington

September 2023

Table 4-12 — CVC Thermal Mitigation Measures

Proposed
Measures

Mitigation Measure Zone Implementation & Feasibility Notes

Energy transfer between warm storm Implemented as part of the proposed urban
runoff and cool sub-surface storm v stormwater sewer system.
sewers
LID measures (infiltration facilities) Zone 1 v Implemented in Zone 3 as infiltration
facilities in the North & East SWM facilities.
Downspout disconnection Zone 1 Most rooftops are discharged to the roof
X drain collector, conveying flows to the
infiltration facilities.
Buried inlet pipe Zone 2 X Not applicable for dry ponds.
Inlet cooling trench Zone 2 X Not recommended due to grading, capacity,
or maintenance constraints.
Inlet plantings Zone 2 Recommended for implementation at the
v North and East SWM facilities at detailed
design stage.
Shading of open water areas by | Zone 3 Recommended for implementation at the
maximizing canopy v North and East SWM facilities at detailed
design stage.
Artificial shade systems Zone 3 X Not recommended for dry ponds with no
permanent pools.
Reduce open water area Zone 3 v Dry ponds with quick drawdown times
minimize open water after storm events.
Deep Permanent Pool (3.0 m) Zone 3 X Not applicable for dry ponds.
Increased L:W ratio Zone 3 X Not recommended for dry ponds.
Pond orientation to reduce solar inputs Zone 3 X Not recommended for dry ponds.
Landscaped jetties for shading Zone 3 X Not recommended for dry ponds.
Sub-surface SWM storage Zone 3 Implemented at the North SWM facility, with
v subsurface storage for roof runoff up to the
5-year event.
Sub-surface cooling trench Zone 4 X MNRF no longer recommends cooling
trenches.
Outlet shading Zone 4 Recommended for implementation at the
v North and East SWM facilities at detailed
design stage.
Concrete outlet pipe Zone 4 Concrete outlet pipe from North dry
v discharges to ~85m swale that conveys
flows to West Credit River.
Reversed slope pond outlet / extra | Zone 4 v Not applicable for dry ponds.
permanent pool depth at outlet
Distributed outlets along the NHS to take | Zone 4 For the North SWM facility, subsurface
advantage of the NHS shading v storage outlet is separate from the dry pond
outlet, taking advantage of the NHS
shading.
Night-time release Zone 4 Night-time release requires complex control
X systems that would have to be maintained
by the Town. These measures are therefore
not recommended at this time.
Pocket wetland/stone core trench at | Zone 5 Recommended for implementation at the
outfall v North and East SWM facilities at detailed
design stage.
Watercourse shading Zone 5 v West Credit River NHS has natural shading.
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5 WATER BALANCE

5.1. DESIGN CRITERIA

A Hydrogeological Assessment, Water Balance Assessment and Source Water Protection Analysis for
the subject site was completed by Terra-Dynamics Consulting Inc. (Terra-Dynamics, 2023), in support of
the Draft Plan of Subdivision.

The study prepared by Terra-Dynamics includes an overall site-specific water balance analysis to
determine the existing and proposed annual infiltration volumes based on pre- and post-development
groundwater recharge rates, as well as an impact assessment of the existing downgradient features,
including Provincially Significant Wetlands (PSWs) located north of the site. Impacts to the site and
feature-based water balances are to be mitigated by the proposed end-of-pipe infiltration facility LID
features within the SWM blocks.

The Hydrogeological Assessment, Water Balance Assessment and Source Water Protection Analysis
Report completed by Terra-Dynamics is provided in Appendix C.

5.2. LOWIMPACT DEVELOPMENT MEASURES

As per the Hydrogeological Assessment, Water Balance Assessment and Source Water Protection
Analysis by Terra-Dynamics, water balance measures are proposed within the subject site and will consist
of the following:

e A 3 pipe cleanwater collection system to convey 3.26 ha of clean roof drainage to the North SWM
facility;

e An infiltration gallery proposed within the North SWM facility to infilirate a minimum of 20 mm over
the 3.26 ha roof area collected by the 3 pipe system, by providing a total infiltration storage volume
of 655 m? in the clear stone base of the underground storage facility;

e A 39 pipe cleanwater collection system to convey 0.60 ha of clean roof drainage to the East SWM
facility; and

e An infiltration gallery proposed within the East SWM facility to infiltrate a minimum of 20 mm over
the 0.60 ha roof area collected by the 3 pipe system, by providing a total infiltration storage volume
of 145 m3 in the clear stone base of the East SWM facility.

As per the assessment by Terra-Dynamics, the above-mentioned LID measures will be able to maintain
a significant amount (80%) of the annual pre-development infiltration volume over the subject site area,
as well as maintaining the required groundwater recharge rates upgradient of the existing PSWs.

The configuration of the proposed 3™ pipe systems is shown on Drawing 3.1 in Appendix A, and the
proposed details for the two (2) LID features are provided on the North SWM Facility and East SWM
facility plans shown on Drawing 4.1 and Drawing 4.2, provided in Appendix A.

5.3. SITE WATER BALANCE

Terra Dynamics completed a daily precipitation analysis to determine a precipitation infiltration threshold
to maintain pre-development levels of groundwater recharge. This threshold was then used as a criterion
for design of stormwater management low impact development (LID) infiltration facilities.

The analysis indicated that annual daily 10 mm or less precipitation events ranged between 386 to 488
mm/year (see Table 5 in the attached Hydrogeological report included in Appendix C). These values
exceed the modelled site pre-development recharge rate of 340 mm/year, with an average ‘10 mm or
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greater precipitation’ value of 425 mm/year exceeding the modelled recharge by 25%. However, a larger
amount of precipitation abstraction is required for the site as driveway and road runoff cannot be included
because of potential water quality concerns (e.g., road salt) to features such as wetlands (CVC, 2012).

The pre-development site recharge rate will be maintained to 80% or greater, if (a) 20 mm, or less,
precipitation events are infiltrated from “clean” impervious surface roof runoff and (b) fill is of loam quality
or higher infiltration rate. If a higher recharge rate is required more permeable soils than loam could be
specified for fill areas. Table 5-1 summarizes the site pre- and post development recharge volumes and
is further explained below:

(a) Infiltration of ‘clean’ runoff from 3.86 hectares of impervious areas (i.e., multiplied by 727 mm/year
for capture or precipitation events from 1-15 mm) via a 3 pipe system to infiltration areas at the
stormwater management facilities resulting in an estimated annual recharge volume of 28,062 m3;
and

(b) 4.90 hectares of continuing recharge for the permeable areas of lots, the park and the stormwater
management areas.

a. 3.10 hectares multiplied by 138 mm/year (representing an average rate for loam soils to be
placed at the Site) for an annual recharge volume of 4,278 m3.

b. 1.80 hectares multiplied by 302 mm/year (representing areas where native soils will be at-
surface not fill) for an annual recharge volume of 5,436 m3. This was calculated in the
southern portion of the Site to include areas of less than 2 m of excavation.

The eastern infiltration area will provide groundwater recharge to, and discharge to, the eastern tributary.
It is also noted that recent annual precipitation amounts are generally above the 1980-2010 climate
normal of 946 mm/year. It is noted that climate change modelling by the Grand River Conservation
Authority has indicated future winters are expected to have less snow and greater precipitation and
increase in winter groundwater recharge (Shifflett, 2014).

Table 5-1 — Pre-development & Post-development Annual Estimated Site Recharge Volumes

Scenario Recharge Volume (m3)

(U EED)

Pre-development 13.86 340 47,081
3.86 (clean impervious roof
areas via 3rd pipe to 727 28,062
ENR infiltration systems)
LU 3 10 (pervious areas fill) 138 4278
1.80 (pervious areas native) 302 5,436
Total 37,776

5.4. FEATURE BASED WATER BALANCE

The feature based water balance was completed for the two adjacent wetlands, PSW 4a and PSW 5a.
The wetlands are primarily supported by groundwater recharge at the wetlands and recharge upgradient
of the wetlands. This is shown by the 2 years of water level monitoring (see Hydrogeology Report in
Appendix C) which show:

e Ponding was only measured to occur at the western poplar wetland when groundwater discharge

was occurring.
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e Ponded water doesn’t occur at eastern cedar wetland, so groundwater is the supply because no
surface water ponding was monitored to occur.
The analysis determined that the water balances for the wetlands can be maintained post-development
and excess / increased recharge can continue to flow in the subsurface downgradient of the wetlands.
Table 5-2 summarized the pre- and post-development wetland water balance volumes and is further
explained below:
(a) Direct precipitation will continue to the wetlands.
(b) Pre-development groundwater recharge rates will be maintained immediately upgradient of the
wetlands because development is set-back from the wetlands, i.e., 0.78 ha for Wetland 4a (SWM4-

1) and 1.51 ha for Wetland 5a (SWM3-2).

(c) Stormwater management infiltration of clean roof runoff will occur at the two proposed infiltration
facilities upgradient of the wetlands providing infiltration of events up to 20 mm.

(d) Described uncontrolled drainage areas will provide recharge as well as discharge from impervious
areas.

(e) Lot-level infiltration will occur in pervious areas upgradient on-site.

Table 5-2 — Pre-development & Post-development Annual Estimated Wetland Recharge

East Cedar Wetland Area — on and off site (ha) Recharge Volume (m?3)

4a Catchment (mm/year)

Pre-development 2.16 374 8,078
0.60 (clean roof runoff
infiltrated at SWM) 27 4,362
0.78 (preserved off-site 374 2.917
upgradient buffer area)
0.53 (uncontrolled drainage
Post-development (area recharge) 9 138 729
0.14 (uncont_rolled drainage 996 1,394
area discharge)
0.17 (per\(lous dra!nage 138 299
upgradient on-site)
Total 9,631
West Poplar Wetland Recharge

Area — on and off site (ha) Volume (m3)

5a Catchment (mm/year)

Pre-development 7.56 359 27,140
3.26 (clean roof runoff
infiltrated at SWM) 27 23,700
1.51 (preserved off-site 374 5647
upgradient buffer area)
0.89 (uncontrolled drainage
Post-development (area recharge) g 138 1,227
0.11 (uncont_rolled drainage 996 1,084
area discharge)
1.03 (per\(lous dra!nage 138 1,421
upgradient on-site)
Total 33,079
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6 WATER DISTRIBUTION SYSTEM

6.1. EXISTING CONDITIONS

The subject site and all proposed works are within Pressure Zone |V of the Town of Erin water distribution
system. There is no existing water infrastructure within the subject site. A 250mm PVC watermain
currently exists on 8t Line that will supply the proposed development. The conceptual location of the
existing water infrastructure on 8" Line is shown on Watermain Plan Drawing 6.1 in Appendix A.

As per the Town’s Water Class EA Study prepared by Triton Engineering, new municipal wells and
additional elevated storage have to be constructed in order to accommodate all proposed development
within the Town of Erin. It is our understanding the Town has retained WSP to develop a new water model
for existing and future conditions. A draft analysis has been provided to Urbantech for review generally
indicating service for the subject site is available in existing conditions.

6.2. DESIGN CRITERIA

Watermains will be designed in accordance with the latest Town of Erin standards and specifications as
listed below:

Average Daily Demand Rate, Residential (ADD) = 290 L/capita/day;

Minimum Hourly Demand (MHD) Peaking Factor = 0.40;

Maximum Daily Demand (MDD) Peaking Factor = 2.75;

Maximum Hourly Demand (PHD) Peaking Factor = 4.13;

Population Density, Single Family = 2.8 people/unit;

Population Density, Townhouses = 2.8 people/unit;

Residential Fire Flows = 76 L/s @ 140 kPa (preferred), 57 L/s @ 138 kPa (minimum).

6.3. DESIGN FLOWS

With reference to the sanitary design calculations included in Appendix B, the proposed Draft Plan
projects a population of 859 (excluding existing Erin Heights). Associated water demand is as follows:

ADD = 859 people * 290 L/capita/day = 2.88 L/s;
MHD = 0.40 * ADD = 1.15 L/s;

MDD =2.75 * ADD = 7.93 L/s;

PHD =4.13 * ADD = 11.91 L/s.

Hydrant testing will be conducted at detailed design stage to confirm adequate fire flow is available.

6.4. PROPOSED CONDITIONS

Two (2) connections to the existing 250mm PVC watermain on 8™ Line are proposed via Streets A and
B. The subject site will be serviced internally by local watermains. Internal watermain sizes are to be
confirmed following completion of modelling by WSP. Further coordination with the Town will also be
required regarding the timing of the new infrastructure.

All proposed units will be provided with individual water service connections in accordance with the

Town’s design criteria. Refer to Drawing 6.1 in Appendix A for the proposed water servicing
configuration.
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Empire Erin, 5525 8" Line

U R B A N T E C H ’ Town of Erin, County of Wellington

September 2023

7 SANITARY SERVICING

7.1. EXISTING CONDITIONS

There is currently no existing wastewater infrastructure within the subject site or on 8™ Line adjacent to
the Empire Erin development.

7.2. DESIGN CRITERIA

Wastewater sewers will be designed in accordance with the latest Town of Erin standards and
specifications as listed below:

Average Daily Sewage Rate = 290 L/capita/day;
Inflow and Infiltration = 0.29 L/s/ha;

Population Density, Single Family = 2.8 people/unit;
Population Density, Townhouses = 2.8 people/unit.

7.3. PROPOSED CONDITIONS

The subject site will be serviced by a network of local gravity sewers. A gravity connection to the Town’s
trunk wastewater sewer within the Elora-Cataract Trail (currently under construction) via 8" Line and
Sideroad 17 will be required at Street B in coordination with proposed Mattamy development lands
located on the west side of 8" Line.

If a gravity outlet to the proposed Town trunk wastewater sewer is not a feasible servicing solution, Empire
and Mattamy are to investigate the alternative solution of using a sewage pump station and forcemain to
convey wastewater to the Town’s trunk sewer along Main Street, where Dundas Street West could be
potentially utilized as the sanitary forcemain corridor.

These two (2) options for wastewater servicing are conceptually illustrated on Sanitary Drainage Plan
Drawing 7.1 in Appendix A. Sanitary design calculations are also included in Appendix B.
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Empire Erin, 5525 8" Line

U R B A N T E C H ’ Town of Erin, County of Wellington

September 2023

8 PROPOSED ROAD CROSS SECTIONS AND SIDEWALK NETWORK

The subject site proposes approximately 4 ha of municipal right-of-ways (ROW):

8.1. 18 m URBAN MINOR LOCAL RIGHT-OF-WAYS

18 m urban minor local right-of-ways are proposed on Streets ‘C’, ‘D’ and ‘E’ (length +/-750 m). Town of
Erin Standard Drawing 101 is applicable. Drawing 101 is proposed to be modified for the addition of the
cleanwater collector sewer system as discussed in Section 3.2.3.

For details, refer to Figure 8.1A in Appendix A.

8.2. 20 m URBAN/SUBURBAN RIGHT-OF-WAYS

20 m urban/suburban right-of-ways are proposed on Streets ‘A’ and ‘B’ (length +/-1420m). Town of Erin
Standard Drawing 102 is applicable. Drawing 102 is proposed to be modified for the addition of the
cleanwater collector sewer system as discussed in Section 3.2.3.

For details, refer to Figure 8.1B in Appendix A.

8.3. 23 m MINOR COLLECTOR RIGHT-OF-WAY

23 m minor collector right-of-way is proposed on Street ‘A’ (length +/- 60 m), at the entrance to the
subdivision from 8" Line. The 23 m cross section transitions to the 20 m cross-section described in
Section 8.2 between Street ‘B’ and Street ‘C’. Town of Erin Standard Drawing 103 is applicable. There
are no modifications required.

For details, refer to Figure 8.1C in Appendix A.

8.4. 26 m 3-LANE MAJOR COLLECTOR RIGHT-OF-WAY

Existing 8™ Line is proposed to be widened from 20m to a 26m 3-lane major collector right-of-way. Town
of Erin Standard Drawing 104 is applicable. Drawing 104 is proposed to be modified for the addition of a
dual minor system storm sewer. Widening will be accomplished by the additional of approximately 3 m
along the Empire Erin frontage along with 3 m from proposed development lands located on the west
side of 8" Line.

The east side of 8" Line will be urbanized by Empire Erin in conjunction with their development. The
extent of 8™ Line urbanization is to be confirmed by the Town prior to draft plan approval.

For details, refer to Figure 8.1D in Appendix A.
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Empire Erin, 5525 8" Line

U R B A N T E C H ’ Town of Erin, County of Wellington

September 2023

9 CONCLUSION

This FSR demonstrates that:

e Proposed site grading design generally adheres to the Town of Erin grading standards and
specifications.

e  Stormwater quantity, quality and erosion controls for the subject site will be provided by the two
proposed SWM facilities in accordance with all applicable guidelines and standards.

e  Water balance is to be provided by end-of-pipe infiltration facilities in the two (2) proposed SWM
facilities which are sized to infiltrate 20 mm over the total rooftop area of the subject site.

e  Water servicing to the subject site will be provided via two connections to the existing watermain on
8t Line.

e There are two (2) potential options for the proposed sanitary system to service the subject site,
pending confirmation from the Town on the availability of the Town’s trunk sewer within the Elora-
Cataract Trail to service the subject Empire site, as well as the neighbouring Mattamy development.

e Erosion and sediment control measures will be implemented during all construction works and will
be maintained and inspected regularly.

Report Prepared by:

Dragan Zec, P. Eng.
Partner
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