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1.0 INTRODUCTION

C.F. Crozier & Associates Inc. (Crozier) was retained by Mizrahi Developments fo complete a
Functional Servicing and Preliminary Stormwater Management Report in support of an Official Plan
Amendment and Zoning By-Law Amendment Application for a proposed residential development
at 159 and 163 Sulphur Springs Road located in the City of Hamilton (City), within Niagara Region
(Region). The proposed development will herein be referred to as the Subject Development/Subject
Lands.

The Subject Lands are approximately 10.1 ha and located in a residential neighbourhood bounded
by forested areas, a large pond and Heritage Trail to the north, a commercial property to the east,
Sulphur Springs Road and existing dwellings to the south with a small adjacent pond, and residential
properties to the west. Two (2) residential dwellings occupy the site, accessed through a private
road off Sulphur Springs Road. Refer to Figure 1 for the Site Location Plan.

Per the proposed Concept Plan (The Biglieri Group, October 2024), the Subject Development is
comprised of single detached and townhouse block residential units, parkland and open space
blocks, private right-of-way allowances with road, sidewalk and parking, natural heritage lands, and
landscaped areas, a sewage pumping station, and underground stormwater management
facilities. The proposed Concept Plan has been provided as Figure 2.

Per the Concept Plan, the following unit count is proposed:
e l4single detached residential units
e 61 fownhouse residential units

The proposed servicing and stormwater management strategy outlined herein is predicated on the
Concept Plan referenced above.

Mizrahi Developments has assembled a multi-disciplinary feam which includes The Biglieri Group
(Planner), SLR Consulting (Canada) Ltd. (SLR) (Natural Heritage, Hydrogeological, Geotechnical,
and Environmental), Archaeological Consultants Canada (Archaeological) (ACC), GEO Morphix
(Fluvial Geomorphology), and Crozier (Civil and Transportation Engineering). These consultants have
prepared studies/plans to support the planning application. This report prepared by Crozier should
be read in conjunction with the work of the other consulting tfeam members.

This Functional Servicing and Preliminary Stormwater Management Report has been prepared to
outline the proposed servicing, grading and stormwater management strategy for the Subject
Lands.

2.0 SITE DESCRIPTION

As described above, the Subject Lands are currently characterized by residential dwellings, wooded
and natural areas, and ponds. The north pond is a larger pond presumed to be a natural feature
that has been modified historically to provide a larger area for recreational purposes (with a berm
at the northern end). The south pond is much smaller in size and presumed to be a shallow dug
pond for aesthetic use by the former homeowner. An existing watercourse traverses the site at both
the northern and southern limits in a west-east manner. The Subject Lands are designated by the
Niagara Escarpment Commission with the northern portion of the site residing within Escarpment
Natural Area and the southern portion within Escarpment Protection Area. An existing wetland is
sitfuated just east of the site.

C.F. Crozier & Associates Inc. Page 1 of 15
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A topographic survey was completed for the Subject Lands by Barich Grenkie Surveying Ltd. on April
28, 2022. This survey Is referenced within the provided figures. There is an approximate 35 m
elevation difference across the site, generally sloping from south to north. Refer to Appendix A for
the topographic survey.

3.0 BACKGROUND

The Subject Development is currently zoned Agricultural (A) and Conservation / Hazard Land — Rural
Zone (Pé) in the Current permitted uses include agriculture, conservation, flood and erosion control
facilities, recreation, passive secondary uses to agriculture, single detached dwelling.

Several documents/plans were reviewed during this engineering assessment. They include:

o City of Hamilton Water and Wastewater Master Plan (KMK Consultants Limited, November
2006)

o Water, Wastewater and Stormwater Master Plans Virtual PIC (City of Hamilton, May 2023)
e Drinking Water Systems Annual Water Quality and Summary Report (City of Hamilton, 2023)
o Wastewater Treatment Facilities Annual Report (City of Hamilton, 2023)

o City of Hamilton Stormwater Master Plan (Aquifor Beech Limited, May 2007)

40 ROAD STANDARD

Access to the Subject Development will be provided by one (1) split connection to Sulphur Springs
Road to allow for secondary emergency vehicle access with minimum 6 m width lanes. Within the
development, the road network will consist of private condominium roadways with varying widths
suitable to accommodate internal traffic, all underground services, and ufilities as well as boulevard
features. Typical right-of-way width is 20.5 m from building face to building face, with pavement
widths varying from 6 m to 7.5 m coupled with 1.5 m sidewalks on one side.

A comprehensive Traffic Impact Study (TIS) was prepared by Crozier for the Subject Lands and
surrounding developments for inclusion in this application under separate cover.

5.0 SITE GRADING

The site grading will be influenced by the existing and proposed drainage systems within the Subject
Development. Grading will fie info the existing elevations along the property limits, match the pre-
development overland stormwater flow patterns where possible and provide sufficient cover for the
proposed water, sanitary and storm servicing.

The road network will have slopes at or greater than 0.5% and generally less than 5% excepft for at
the access to the site and along the northern part of the road network in order to follow existing
topography to the extent feasible and limit the amount of required fill. In these areas, the road
slopes vary from 6.0% to 8.8%. Future technical submissions will investigate the feasibility or additionall
fill in the north section of the development to flatten the road network should it be deemed
necessary. Grading of roadways will be completed to ensure no flooding of private property, nor will
flow depths greater than 0.30 m occur during the 100-year storm event.

C.F. Crozier & Associates Inc. Page 2 of 15
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Groundwater monitoring for the Subject Development is ongoing by SLR and the results of which will
be included in subsequent submissions. Preliminary groundwater elevations are available in the
Geotechnical and Hydrogeological reports submitted under separate cover as part of this
application package. Basement elevations will be set to ensure minimum 0.3 m of clearance is
maintained above the observed high groundwater level per City standards. If for extenuating
circumstances the requisite City criteria of 0.3 m separation from basements cannot be achieved,
the use of sump pumps and foundation water proofing will be used. As part of this functional level
design submission, centreline road grades, block grades, and boundary grades have been
provided on the figures herein to confirm grading limits within the site constraints, and demonstrate
post-development functionality of the site including assurance of positive drainage of lands to
stormwater management facilities and requisite cover is provided on all services per City standards
to facilitate both frost cover and serviceability of lot laterals to homes. Individual lot grading will be
provided at the detailed design stage. Refer to Figure 3 for the Preliminary Grading Plan.

6.0 SANITARY SERVICING

6.1 Existing Sanitary Infrastructure

Existing sanitary servicing for the City of Hamilton is divided up intfo two (2) main sewer servicing
areas. The first is a combined sewer system where stormwater and wastewater flow through a
common sewer. The second is a conventional network of sewers conveying wastewater flow by
gravity and in some instances, sewage pumping stations and forcemains. The flows ultimately outlet
to either the Dundas Wastewater Treatment Plant on the west end of the City discharging to the
Desjardins Canal, or the Woodward Wastewater Treatment Plant, located in the northeast quadrant
of the City and discharging to the Hamilton Harbour (Water, Wastewater and Stormwater Master
Plans Virtual PIC (City of Hamilton, May 2023).

The existing houses on the property are on private services (septic) as the site borders the Ancaster
Wastewater System (Appendix B contains the relevant Master Planning excerpt showing the Subject
Lands’s proximity to the City’s sewershed). There is City wastewater infrastructure located adjacent
to and around the Subject Development. A concrete 375 mm diameter sanitary sewer fronts the site
on Sulphur Springs Road, conveying flows from west to east. This sewer is part of a network
discharging to an existing sewage pumping station (SPS) at the intersection of Mansfield Drive and
Sulphur Springs Road (Unit ID HCO10). The SPS sends wastewater flows through a 200 mm diameter
forcemain running south on Mansfield Drive and Reding Road, where it connects to the gravity trunk
network on Wilson Street East to eventually drain to the Woodward Wastewater Treatment Plan, the
ultimate receiver. Refer to Appendix C for relevant as-constructed drawings provided by the City.

6.2 Proposed Sanitary Servicing Strategy

The functional servicing analysis evaluated alternatives to service wastewater flows from the Subject
Development.

Alternative 1

The proposed sanitary servicing strategy for the Subject Development will be to service by an
internal network of gravity sewers following the alignment of the internal roadways. Sanitary sewers
will be designed and constructed in accordance with City design standards, at a size and depth
sufficient to service each lot and building and avoid conflicts with other services and utilities. Based
on the existing fopography of the site and the elevation of the existing sewer on Sulphur Springs
Road, wastewater collected by the proposed gravity sewers will drain to a proposed private SPS atf
the north limit of the developed portion of the Subject Lands. A private forcemain will send the
wastewater from the SPS back through the road network and connect to a transition manhole at

C.F. Crozier & Associates Inc. Page 3 of 15
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the limit of the Subject Development, north of Sulphur Springs Road. A gravity outfall from this
manhole will connect into the existing 375 mm diameter sewer on Sulphur Springs Road. Refer to
Figure 4 for the General Servicing Plan depicting this strategy and Section 6.3 for the Preliminary
Sewage Pumping Statfion design summary.

Preliminary sanitary flows for the Subject Development were estimated in conjunction with City
standards. Applicable sanitary design criteria have been summarized in Table 1.

Table 1: Sanitary Design Criteria

Criteria City of Hamilton
Average Flow Rate (L/cap/day) 360
Infiltration (L/s/ha) 0.40
Single Detached (ppha)! 60
Block Townhouses (ppha)? 110
Peaking Factor (Babbitt Formula)3 5.00

1. Converted to 3.96 ppu to match site statistics of “B” units per Concept Plan by Biglieri Group
2. Equates to 2.67 ppu.
3. Contributing population <1000

Based on the criteria in Table 1 and unit counts proposed, it is estimated that the Subject
Development will have:

e Total Peak Daily Flow =7.1L/s
Appendix D contains the sanitary demand calculations.

Internal gravity sewers required to service the proposed development range in diameter from 200
mm fo 300 mm. The HCO10 SPS was not included in the City's Wastewater Treatment 2023 Annual
Report, so capacity and planned upgrades of this station are unknown at this time. However, the
additional flow from the Subject Development is relatively small and it is expected the station will be
able to accept the additional flow. Confirmation of the station’s capacity and a downstream
analysis of the external sanitary sewer network will be undertaken as part of subsequent engineering
submissions to confirm the capacity of the receiving sewer(s).

Alternative 2

Alternative 2 would have the single detached units at the north on low-pressure grinder systems and
pumping wastewater flows to the highpoint in the middle of the site, where the gravity system would
drain internal to the site south to a proposed lift station at the south property limits prior to
discharging into the existing City sanitary system. This alternative will be designed under future
technical submissions should it be deemed desirable by the City.

Alternative 3

Should the downstream capacity analyses under the other alternatives determine the existing
sewage pumping station cannot currently service the Subject Development and/or upgrades are
not feasible, the Alternative 3 sanitary servicing strategy that would be recommended is on-site
freatment through a Newterra system (or approved equivalent). This would be a similar intfernal
strategy to Alfernative 1 but af the low point of the site, the SPS would be replaced with the on-site
freatment system. Confirmation on the footprint, layout, location, and configuration as well as other
design details will be undertaken under future technical engineering submissions if necessary.

C.F. Crozier & Associates Inc. Page 4 of 15
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Recommended Alternative

Based on a high-level analysis of the alternatives, Alfernative 1 is the recommended approach to
propose a private sewage pumping station at the north end of the developed portion of the site,
capturing all of the flows from the development and pumping them up to Sulphur Springs Road and
eventually connecting to the existing gravity sewer. Confirmation of this proposed strategy will be
undertaken through subsequent technical submissions and through consultation with the Regulatory
Agencies.

6.3 Preliminary Sewage Pumping Station Design

As discussed in Section 6.2, a private sewage pumping station is proposed for the Subject
Development. A preliminary design was undertaken to confirm the feasibility of the station to service
the development as proposed. Table 2 summarizes the key design parameters we expect required
for the proposed SPS.

Table 2: Sewage Pumping Station Design Summary
Pumping Station Design - 7.1 L/s, 550 m Forcemain
Pre-Packaged fibreglass pumping station by a single vender
Wet well style station c/w submersible pumps and a valve chamber
Wet well estimated to be 2.4 m to 3 m in diameter and 6 to 8 meters deep
Exterior grade electrical panel c/w soft starters for the pumps
2 pump configuration, both sized for full flow (1 duty and 1 standby) —
600v/3phase/60 Hz power required
Pump size between 10 and 14 hp
Wet well to include a level transmitter and level floats for backup operation
Valve chamber to contain gate valves, check valves, and a combination air valve
Backup power provided by an onsite diesel generator with an auto-fransfer switch —
Generator to contain sound dampening enclosure
¢ Minimum of 30 minutes emergency storage at peak flow condifions stored in the
wet well. Additional storage can be located with the upstream infrastructure or an
on-site storage chamber.
e Forcemain to be 100 mm HDPE DR 13.5 (IPS)

The SPS and associated forcemain will be privately owned (by the Condominium Corporation), and
operated by a third-party contractor (e.g. Ontario Clean Water Agency). The proposed design will
be refined through subsequent technical engineering submissions and through additional
exploratory investigations. Further discussion and consultation with the City will be required to
confirm the ownership and details of the proposed outfall connection to the existing Sulphur Springs
Road sewer main.

7.0 WATER SERVICING

7.1 Existing Water Infrastructure

Potable water for the City municipal distribution system is drawn from Lake Ontario and treated at
the Woodward Avenue Water Treatment Plant (known as The Hamilton Drinking Water System,
Woodward Subsystem). The water is pumped throughout the City through a distribution system of
feedermains to various water pumping stations throughout the City, which provide several different
Pressure Districts to account for the variable fopography in the area. Fire flow storage and
emergency water use is provided by in-ground reservoirs and above ground tanks. Water is treated
by a pre-chlorination system at the Woodward Ave Plant (KMK, 2006).
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It is understood that two (2) private wells on the Subject Lands provide drinking water to the existing
dwellings. The Subject Lands are situated within Pressure District 18 in the City’s distribution system
(Appendix B contains the relevant Master Planning excerpt showing the Subject Lands within the
City's Pressure District 18, confirmed by online GIS mapping from the City's website). The water
pumping station for this Pressure District is located northwest of the site on Sulphur Springs Road,
eventually sending water to a 200 mm dia. Class 52 D.I. cement lined watermain next to the
proposed development’s access. This watermain terminates approximately 20 m east of this access
with a 200 mm plug and anchor block coupled with a 50 mm dead-end blow off. A 200 mm dia.
Class 52 D.I. watermain also runs along Sulphur Springs Road east of the Mansfield Drive, reducing to
a 150 mm dia. watermain on Mansfield. Relevant as-constructed drawings have been included in
Appendix C.

7.2 Proposed Internal Water Servicing Strategy

Watermain internal to the Subject Development will follow the alignment of the internal road
network complete with individual service connections for each lot and building. Fire hydrants will be
spaced as required to provide the necessary fire protection and to meet City standards. Dead ends
and turnarounds will be coupled with hydrants and blow-offs, and auto-flushers as needed for water
turnover requirements. The preliminary water distribution layout is shown on the General Servicing
Plan (Figure 4).

Preliminary water demands for the Subject Development have been estimated in conjunction with
City Standards that concur with Table 3-1 of the Ministry of Environment, Conservation and Parks
(MECP) Design Guidelines for Drinking Water Systems. Applicable design criteria have been
summarized in Table 3.

Table 3: Watermain Design Criteria

Criteria City of Hamilton/MECP
Average Flow Rate (L/cap/day) 360
Maximum Day/Peak Hour! 2.75/4.13
Single Detached (ppha)? 60
Block Townhouses (ppha)3 110

1. Converted to 3.96 ppu, see comment explanation
2. Equates to 2.67 ppu.
3. Contributing population <1000

Additional boundary condition criteria was obtained from the City for modelling in WaterCAD,
which is detailed in Section 7.5. The following water demands have been calculated for the Subject
Development per the standards presented above:

e Average Daily Flow Rate - 0.9 L/s

e Max Daily Flow Rate —2.5L/s

e Peak Hour Flow Rate - 3.8 L/s
Refer to Appendix E for the preliminary water demand calculations.
7.3 Proposed External Water Servicing Strategy
This section describes the proposed connection from the internal watermain system to the existing

watermain on Sulphur Springs Road and the recommended external upgrades to the Hamilton
Drinking Water System.

C.F. Crozier & Associates Inc. Page 6 of 15
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Watermain internal to the site will be private and therefore a water meter chamber at the property
is proposed prior to the connection to the existing watermain. The connection to the existing
watermain system requires further discussion and consultatfion with the City, however, we
recommend external upgrades to facilitate the Subject Development.

Due fo the dead-end watermain adjacent to the site and its proximity to the watermain at the
Sulphur Springs Road and Mansfield Drive intersection, it is proposed to connect the existing 200 mm
dia. watermain on Sulphur Springs Road to the existing loop at the noted intersection. Connecting
the external watermains to create a looped/interconnected system offers benefits to the City's
water distribution network to improve water quality by ensuring continuous flow and effective
disinfection, increased redundancy and system resiliency, enhanced hydraulic performance, and
adequate fire flow. Refer to Figure 4 for the proposed watermain configuration. It is unknown why
the existing watermains were not previously connected.

The watermain internal to the Subject Development would connect to this extension of the existing
watermain from the proposed water meter chamber at the property line. Additional modelling and
watermain hydraulic analysis will be coordinated with the City to confirm the viability and
implementation of this proposed strategy as needed to confirm no adverse impacts occur to the
existing system.

7.4 Fire Flow Requirements

Based on City Standards, fire flow requirements are calculated per the Fire Underwriters Survey (FUS
1999). Scenarios were calculated for the proposed townhouse units and single detached units within
the Subject Development. It was determined that the required fire flow for the Subject Development
is 100 L/s and the required storage is 720 m3. Hydrant flow testing is recommended to confirm that
the required fire flow maintains minimum pressures and volume throughout the existing watermain
network. Refer fo Appendix D for the FUS calculations.

7.5 Water Modelling

Boundary conditions for the watermain at the site limits were requested on October 31, 2024, from
the City, and were provided on November 21, 2024. Based on expedited submission fimelines,
preliminary water modelling was undertaken for the internal network to confirm sizing, layout, and
fire flow requirements. It is recommended that a full Watermain Hydraulic Analysis Report be
completed per City of Hamilton standards as part of future technical submissions. Hydrant flow
testing results should also be included to update and calibrate the City’'s model accordingly.

A preliminary WaterCAD model was completed based on the proposed watermain layout and size
shown on the Site Servicing Plan (C702).

7.5.1 Hydraulic Model Scenarios/Boundary Conditions

Multiple scenarios were set up in the model to determine the pressures and velocities available
under average day, maximum day, and maximum day plus fire flows for both the 2021 and 2031
condifions.

Boundary conditions for the year 2021 were run with reservoir HDR18 set to 50% (233.0 m) and 75%
(234.6 m) for both average day and maximum day scenarios. The same scenarios were run for the
year 2031.

A total of four fire flow scenarios were run simultaneously with maximum daily demands. Two
scenarios were run for the year 2021 with reservoir levels at HDR18 set to 50% and 75% and two for
the year 2031 with reservoir levels at 50% and 75%.
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The pumping station within Pressure District 18 was set according to the boundary conditions. This
was achieved by setting pumps 1, 2 and 4 (HLPO1, HLPO2 and HLP04) at HDR18 off and pump 3
(HLPO3) set to on. Please refer to the email correspondence provided in Appendix E for further
details on scenarios, including reservoir levels and pump configurations.

7.5.2  Analysis Results

The following sections describe the results of each scenario run, including average day, maximum
day, and maximum day plus fire flow for 2021 and 2031 conditions.

Average Day & Maximum Day

The average day and maximum day scenarios for both 2021 and 2031 with reservoir levels set to 50%
and 75% at HDR18 were run with the addition of the proposed development. The results for the
development are summarized below.

Table 4: Water Model Results - ADD & MDD

Demand Reservoir Minimum Maximum
Year . . q
Scenario Level Pressure (psi) Pressure (psi)
50% 98 124
ADD
75% 98 124
2021
50% 97 123
MDD
75% 97 123
50% 98 124
ADD
75% 98 124
2031
50% 96 123
MDD
75% 96 123

As shown, pressures within the development exceed the max allowable pressure of 100 psi per City
design standards. This is due to the significant fall in elevation within the site, causing a grade
differential of approximately 22 m. Therefore, pressure reducing valve devices may be required to
reduce pressures within the site to meet City requirements. Refer to Appendix E for further details of
the 2021 results.

7.6 Max Day + Fire Flow

The maximum day and fire flow scenarios for both 2021 and 2031 with reservoir levels at HDR18 set to
50% and 75% were run and compared to the City of Hamilton standards. It should be noted that a
2031 fire flow scenario for Pressure District 18 was not included in the model provided by the City.
Therefore, the scenario for Pressure District 19 was duplicated and updated accordingly.

Pressures within the site achieve the minimum allowable pressure of 140 kPa. The available fire flow
throughout the site is summarized in Table 5.

C.F. Crozier & Associates Inc. Page 8 of 15
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Table 5: Water Model Results — MDD + FF

Year Reservoir Level | Min Available Fire Max Available Fire
Flow (L/s) Flow (L/s)
2021 50% 21 105
75% 93 107
2031 50% 63 90
75% 66 90

The minimum available fire flow throughout the site during the 2021 scenarios is just below the
required 100 L/s as determined by the FUS calculations. The maximum available fire flow at the
connection point is approximately 112 L/s. This is likely due to the dead end of the 200 mm diameter
watermain along Sulphur Springs Road. As noted in Section 7.3 above, external improvements are
proposed to connect the existing 200 mm diameter watermain on Sulphur Springs Road to the
existing loop at the Sulphur Springs Road and Mansfield Drive intersection. Further modeling is
required to determine the impacts of the external improvements on the site’s available fire flow.
Increasing the available fire flows within the site should be further investigated as part of the full
Watermain Hydraulic Analysis Report and available flows should be confirmed with hydrant flow
testing.

8.0 STORMWATER MANAGEMENT

Stormwater Management Design Criteria

The management of stormwater from the Subject Development must comply with the policies and
standards of:

e The City of Hamilton
e Hamilton Conservation Authority (HCA)
e The Ministry of the Environment, Conservation and Parks (MECP)

A stormwater management strategy and accompanying recommendations regarding the
proposed development have been included below:
e  Water Quantity Control

o Control of the post-development peak flows to pre-development levels for all storms
up to and including the 100 year storm event.

e Water Quality Control

o “Enhanced Protection” per MECP (80% long-term average Total Suspended Solids
(TSS) removal).

e FErosion Control

o Best-efforts approach to on-site retention per Regulatory requirements, confirmed
during subsequent design submissions.

C.F. Crozier & Associates Inc. Page 9 of 15
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e Water Balance

o Best effort to achieve post-development annual infiltration volumes at or above pre-
development levels. Refer to Section 9.0 for more details on low impact development
and infiltiration opportunifies.

e Development Standard
o Urban cross-section complete with 100-year storm sewer system.
o Lot grading at 2% optimum.

o Minor/major drainage system to convey frequent and infrequent rainfall/runoff
events.

e External Drainage Management

o Total external drainage of 10.73 ha is conveyed through the Subject Lands under
existing conditions, 2.99 ha of which contributes to the existing wetland east of the
site, and 7.74 ha conftributes to the existing large pond to the north. The stormwater
management strategy for the Subject Development must accommodate these
external flows to ensure safe conveyance.

8.1 Pre-Development Conditions

As discussed in Section 2.0, the Subject Lands are currently characterized by residential dwellings,
wooded and natural areas, and ponds. Based on the existing contours, a portion of the Subject
Development currently drains to the larger pond at the north end of the site which outlets to Sulphur
Springs Creek. The remainder of the development feeds the existing wetland o the east.

To facilitate the pre-development stormwater analysis, the seven (7) catchments have been
delineated based on the existing drainage conditions and will drain into the proposed development
area. Any areaq, Internal or External, that does not drain info the proposed development area has
been excluded from the model. For areas within the property limits that have no proposed changes
they are not captured by either of the SWM Facilities, these areas will continue to drain uncontrolled
as they do under pre-development conditions. Tables 6 and 7 provides a summary of the
parameters assigned to the internal and external catchments for the pre-development model. Refer
to Appendix F for the pre-development hydrologic parameter sheets. The pre-development
drainage conditions have been presented in Figure 5.

Table 6: Pre-Development STANDHYD Parameters

Catchment Area (ha) TIMP (%) XIMP (%) SLPP (%) LGP (m) SLPI (%)
PRE-2A 1.07 20 8 7.1 70 1
PRE-10 0.26 45 45 2.0 42 2

Table 7: Pre-Development NASHYD Parameters
Catchment Area (ha) CN IA (mm) TP (hr)
PRE-5A 7.57 70.2 6.22 0.29
PRE-5B 0.17 55.0 10.00 0.15
PRE-7 2.73 70.3 6.53 0.09
PRE-12 2.47 78.5 4.44 0.18
PRE-13 3.87 76.5 4.69 0.19
C.F. Crozier & Associates Inc. Page 10 of 15
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8.2 Proposed Drainage Conditions

The Subject Development will be constructed to a fully urbanized system complete with curb and
gutter, and storm sewers. The drainage system will consist of storm sewers and catch basins sized to
convey the 100-year design storm event. Overland flow routes within the road allowance are
designed to safely convey the regional storm event, Hurricane Hazel. The preliminary storm servicing
layout is presented in Figure 4.

To meet the SWM criteria, the minor and major storms will be conveyed to one of two underground
stormwater management facilities: SWM Facility 1 (North) and SWM Facility 2 (South). SWM Facility 1
is located in the north half of the Subject Development and will outlet to the existing large pond and
ultimately Sulphur Springs Creek. SWM Facility 2 is located in the south portion of the Subject
Development and will outlet to the private lands/existing wetland to the east.

Each SWM Facility is located such that they respect all environmental constraints, including erosion
hazards, wetland setbacks and driplines. Refer to the Environmental Impact Study by SLR Consulting
Ltd. (2024) for additional information regarding the environmental constraints within the Subject
Lands.

To facilitate the post-development stormwater analysis, nine (?) catchments have been delineated
based on the proposed drainage conditions. Tables 8 and 9 provide a summary of the parameters
assigned to the internal and external catchments for the proposed condition model. Refer to
Appendix F for the proposed hydrologic parameter sheets. The post-development drainage
conditions have been presented in Figure 6.

Table 8: Post-Development STANDHYD Parameters

Catchment Area (ha) TIMP (%) XIMP (%) SLPP (%) LGP (m) SLPI (%)
POST-9A 1.07 20 8 7.1 70
POST-10 0.26 45 45 2 42
POST-12A 1.82 58 32 2 20 1
POST-12B 0.65 23 23 2 70 1
POST-13A 2.38 37 18 2 20 5

Table 9: Post-Development NASHYD Parameters

Catchment Area (ha) CN IA (mm) TP (hr)
POST-5A 7.57 70.2 6.22 0.29
POST-5B 0.17 55.0 10.00 0.15
POST-7 2.73 70.3 6.53 0.09
POST-13B 1.50 75.3 4.84 0.13
C.F. Crozier & Associates Inc. Page 11 of 15
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8.3 Hydrologic Analysis

Hydrologic modelling was prepared for the pre-development and post-development scenarios
using the stormwater management computer program Visual OTTHYMO (VO). The purpose of the
modelling was to determine the detention storage volumes and corresponding SWM tank sizing
required for the Subject Lands so post-development peak flow rates do not exceed the pre-
development target flows (i.e., quantity conftrol).

The 2, 5, 10, 25, 50 and 100-year rainfall was simulated using a 3 hour Chicago distribution using the
IDF Parameters for Mount Hope, as well as the regional storm event, in accordance with municipal
design standards.

Percent impervious was calculated using GIS tools and verified using satellite imagery. To calculate
the percent impervious, land use mapping was used to identify the land use and ground cover in
each catchment.

Soil types were mapped and classified using the OMAFRA GIS Soil Survey Complex by Ontario
GeoHub. Geotechnical investigations were undertaken by SLR/Palmer and being reported on under
separate cover, the results of which will be used to confirm soil characteristics during subsequent
technical submissions.

8.3.1 Pre-Development Model Setup

The purpose of modelling the existing conditions is to establish pre-development flow conditions
through the Subject Lands. Peak flows will be used as targets for the proposed stormwater
management conftrols. Please refer to Appendix G for VO schematics.

8.3.2 Post-Development Model Setup

The post-development model was created using the catchments identified in Section 8.2 and with
the inclusion of stormwater management confrols. The VO schematic can be found in Appendix G.

As required, the post development peak flows are to be controlled to pre-development levels for all
storms up to and including the 100-year storm. As such, peak flows were controlled for each SWM
Facility until the respective targets were met. The model also incorporated the regional storm event
for future analysis to confirm safe conveyance through the overland flow route to the Site's outlets.

As evident by Table 10, ‘Post-to-Pre’ quantity control has been provided for storm events up to and
including the 100-year events. It is noted that the pre- to post-development flow conftrol
requirements for the regional storm event were not met. However, this is acceptable as the primary
objective for this site is to provide safe conveyance of regional storm flows. All necessary measures
are in place to direct the excess flow safely off-site without causing adverse impacts to downstream
infrastructure or the surrounding area.

C.F. Crozier & Associates Inc. Page 12 of 15
Project No. 2736-7210



Mizrahi Developments

159 and 163 Sulphur Springs Road, City of Hamilton

Functional Servicing and Preliminary Stormwater Management Report

November 2024

Table 10: Quantity Control Flow Rates

Return SWMF 1 (North) SWMEF 2 (South)

Period Pre Post A (Pre - Post) Pre Post A (Pre - Post)

(Year) (m3/s) | (m3/s) (m3/s) (m3/s) (m3/s) (m3/s)

2 0.186 0.155 0.031 0.167 0.145 0.022

5 0.373 0.325 0.048 0.299 0.246 0.053

10 0.541 0.492 0.049 0.431 0.385 0.046

25 0.782 0.744 0.039 0.632 0.537 0.095

50 0.964 0.925 0.039 0.780 0.643 0.137

100 1.176 1.135 0.041 0.951 0.785 0.166

Regional 1.583 1.679 -0.096 0.906 0.936 -0.053

8.4 Quality Control Analysis

Stormwater quality to an Enhanced Protection Level (Stformwater Management and Design Manual,

MECP, 2003) will provided by Imbrium Jellyfish units (or approved equivalent) and a pre-treatment
chamber for the contributing drainage areas for SWM Facility 1 (North) and SWM Facility 2 (South).
One Jellyfish Filter unit (OGS) is proposed for SWMF1 and another is proposed for SWMF2 upstream of
the tanks at each inlet. All units will be sized for 80% TSS removal, service 90% of runoff, and are ETF

Canada verified.

8.5 Stormwater Management Facility Operating Characteristics

A preliminary design for SWM Facility 1 and 2 has been completed using ADS StormTech Design Tool
to demonstrate that the SWM tanks are adequately sized for stormwater management
requirements. Preliminary operating profiles of the SWM Facilities are presented in Table 11.

Table 11: SWM Facility 1 and 2 Operating Characteristics

Component Elevation (m) Siorag(enfsr)o vided Siorag(enlitse)quired
SWM Facility 1 (North Tank)
Bottom of Tank 205.00 -
Top of Tank 206.68 682 435
SWM Facility 2 (South Tank)
Bottom of Tank 220.10 -
Top of Tank 221.78 979 780

As evident by Table 11, the SWM Facilities are sufficiently sized to provide the required stormwater
management confrols. Permits and other regulatory instruments such as an Environmental
Compliance Approval (MECP) and Fill Permit (HCA/NEC) will be secured at the detailed design
stage. Refer to Appendix H for the supporting calculations for SWM Facility.

The ADS StormTech Design Tool was used for the preliminary design of the underground stormwater
management tanks, shown in Appendix H, as part of this application. However, alternative
underground stormwater management tanks, including Cupolex, StormCon, Triton, efc., may be
investigated during the detailed design process.

8.6 External Drainage Management

As noted in previous sections, 10.73 ha of external drainage enters the site, 2.99 ha of which drains to
the east, and 7.74 ha drains to the north. The proposed stormwater management strategy for the
Subject Development will convey the 7.74 ha that drains north around the development area into
the existing large pond, and the 2.99 ha that drains east through SWM Facility 2 into the existing

C.F. Crozier & Associates Inc.
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wetland to match pre-development conditions. It is understood that in order to receive external
flows info SWM Facility 2, fechniques such as swales with curb-cuts or catchbasin leads designed to
convey the 100-year storm will be used. The evaluation of these techniques will be conducted in
future design stages.

9.0 Preliminary Low Impact Development Strategy

Based on the proposed Concept Plan, several opportunities exist to implement Low Impact
Development (LID) techniques to achieve the stormwater management objectives for the Subject
Development. Detailed design of LIDs will be completed during future technical submissions,
however, a preliminary analysis of LIDs that can be considered for the Subject Development are
(but not limited to) bioretention swales, enhanced grass swales, infiliration frenches/soakaway pits,
downspout disconnection, and open-bottom stormwater management tanks. LID/infiltration
measures should be designed to ensure a minimum separation between the seasonal high
groundwater level and the boftom of the LID feature.

The preliminary LID strategy for the Subject Development will aim to maximize infiliration of clean
water from rooftops and lawns using LIDs located within open spaces near residential buildings,
private SWM facilities, and adjacent to but located outside of the Natural System.

10.0 UTILITIES

The Subject Development will be serviced with natural gas, telephone, cable TV, and hydro. The
design of such ufilities will be coordinated with the local utility companies servicing the City. Utilities
are proposed to follow the alignment of the internal road network, with individual service
connections to each loft.

11.0 EROSION AND SEDIMENT CONTROLS

Sediment and erosion controls (ESC) will be installed prior to the commencement of any earthworks
and maintained throughout until the site is stabilized or as directed by the Engineer, HCA, and/or
City. Controls are to be inspected regularly, after each significant rainfall, and maintained in proper
working condition.

Proposed ESC measures include heavy duty silt fence around the perimeter of the development
limit, inferceptor swales and ditches, flow check dams, dust suppression, temporary silt traps, and
topsoail stripping/protection. Figure 7 shows the Erosion and Sediment Control Plan which will be
further refined during future technical design submissions.

12.0 CONCLUSION AND RECOMMENDATIONS

Based on the foregoing we conclude that the proposed development can be adequately serviced.

1. Road access to the Subject Development will be provided by one (1) connection to
Sulphur Springs Road with an emergency access, coupled with a paved shoulder and/or
mountable curb for emergency access throughout the site where the access converges.
Internal roads will be private condominium laneways with building-to-building face
spacing of 20.5 m.

2. Preliminary site grading has been completed to demonstrate that overland flow routes to
the proposed SWM Facilities are feasible and that grading is contained within the
development limits.

C.F. Crozier & Associates Inc. Page 14 of 15
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APPENDIX A

Topographic Survey (Barich Grenkie Surveying Ltd., April 28, 2022)
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APPENDIX B

Master Planning Excerpts (City of Hamilton, 2023)
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Distribution
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 Water is drawn from Lake Ontario and is
treated at the Woodward Ave Water Treatment

Plant

Pumping & Transmission

» Treated potable water is pumped from the
Treatment Plant through a network of large
diameter feedermains throughoutthe City

 The City is divided up into several areas called
Pressure Districts, based on topography.

« Water is pumped by pumping stations located
throughout the City which provide suitable
pressure for use for each Pressure District

Storage

« Water is stored at a series of in-ground
reservoirs and above ground elevated tanks,
which provide storage for fire, emergency use

and more efficient system operation
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servicing areas:
- Combined - located generally in the older areas of the
City, where stormwater and wastewater from homes and
businesses flow through a common “Combined” sewer

. Separated— located generally in the outer former
municipalities, where wastewater and stormwater are
conveyed by two different “Separated” sewers.
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APPENDIX C

As-Constructed Drawings (City of Hamilton)

C.F. Crozier & Associates Inc.
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APPENDIX D

Sanitary Servicing Design Information

C.F. Crozier & Associates Inc.
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APPENDIX E

Water Servicing Design Information

C.F. Crozier & Associates Inc.
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APPENDIX F

Hydrologic Parameter Sheets

C.F. Crozier & Associates Inc.
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APPENDIX G

Visual OTTHYMO Schematics
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APPENDIX H

Stormwater Management Facility Calculations

C.F. Crozier & Associates Inc.
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