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1.0 INTRODUCTION

Crozier Consulting Engineers (“Crozier”) has been retained by Dundalk Vilage Two Inc. (“the
Developer”) to prepare a Functional Servicing and Stormwater Management Report in support of a
Draft Plan of Subdivision Application for Glenelg Phase 3 (“Subject Development”) located in the
north end of the Community of Dundalk, Township of Southgate, County of Grey. The proposed
development is herein referred to as the Subject Development. Please refer to Figure 1 for the Site
Location.

The Developer's overall property is approximately 132 ha. The property is legally described as Lots 227,
226, 225, 224, 223, Concession 1, southwest of the Toronto and Sydenham Road as well as Lots 226,
225 Concession 2, southwest of the Toronto and Sydenham Road Geographic Township of Proton,
Township of Southgate, County of Grey.

The Subject Development is approximately 33.3 ha and is bounded by CP Rail Trail to the west,
wetlands to the east, farmland to the north and residential properties to the south. The Subject
Development is located northeast of Glenelg Residential Development — Phase 2.

The Subject Development will consist of 369 single-detached units, 18 semi-detached units, 72
tfownhouse units, a park block, walkways/ frails, a stormwater management block, an environmental
protection area, and approximately 7.45ha of urban Right-of-Way (ROW). The Draft Plan prepared by
MHBC Planning (August 18, 2022) has been included in Figure 2.

The Developer has assembled a multi-disciplinary consulting team to assist with the technical studies
in support of this development. The consulting tfeam includes:

SLR Consulting Ltd. (SLR) (environmental and hydrogeological)
Soil Engineers Ltd. (SEL) (geotechnical)

MHBC (planning)

CF Crozier & Associates Inc. (civil and transportation engineering)

This report should be read in conjunction with the studies, plans and reports prepared by other
members of the development team.

This report has been prepared to provide information concerning the servicing (water, sewer, utilities,
and roads) and stormwater management strategy for the development.

20 DEVELOPMENT BACKGROUND

The Subject Development is currently designated as Neighborhood Area, within Schedule ‘A’ Map 2
of the Township of Southgate Official Plan (2022) and associated amendments. The hazard lands are
taken into consideration in the Concept Plan as that area will be designated as Environmental
Protection.

Nearby Draft Plan Approved developments currently undergoing the detailed design process include
the 155-unit Glenelg Residential Development — Phase 2 bordering the west limits of the Subject
Development and the 88-unit White Rose Park — Phase 3 Development located o the south.

C. F. Crozier and Associates Inc. Page 1
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3.0 SITE DESCRIPTION

The overall 33.3 ha Subject Development consists largely of agricultural fields, and a natural heritage
area exists in the east portion of the site. The limits of the Natural Heritage area have been staked and
an appropriate development setback has been applied from dripline through consultation with the
Grand River and Saugeen Valley Conservation Authorities. The natural heritage constraints on site
have been investigated in detail by SLR. Refer to the Environmental Impact Study (SLR, November
2021) which has been provided under separate cover for more information.

The property topography consists of rolling hills with a central depression with a low point at the
northern property line. On site elevations range from 515.5 to 525.2 m. The site lies within the regulatory
boundary of the Grand River and Saugeen Valley Conservation Authorities. Site drainage is further
discussed in Section 7.2.

Preliminary desktop review of the soil by the Soil Survey Map of Grey County (1962) indicates that the
site is underlain by Listowel Silty Loam soils. At this fime SEL is undergoing a soil investigation which will
be provided in support of future submissions.

4.0 ROAD STANDARD

Access to the Development is proposed to be provided through two entrances from Glenelg
Residential Development — Phase 2, as well as an entrance on the southern boundary from Bradley
Street. Roadways and entrances will be constructed in conformance with the Township of Southgate
Engineering Standards.

A Traffic Impact Study has been prepared by our office under separate cover, which details
transportation engineering considerations and mitigative measures related to the Development.
Roadway slopes will range between 0.5% and 8% in conformance with Township of Southgate
Engineering Standards. The general grading concept for the Development is presented in Figure 3.

Design criteria for the entrances will meet municipal guidelines as well as the applicable sections from
the Ontario Building Code (i.e., fire routes).

The internal roadways of the Development will be assumed by the Municipality upon registration of
the subdivision.

5.0 SANITARY SEWAGE SYSTEM
5.1 Existing Sanitary Sewer Infrastructure

5.1.1  Wastewater Treatment Plant Capacity

The existing wastewater freatment plant (WWTP) is located on Eco Parkway at the south end of
Dundalk. The plant freats sewage and discharges the treated effluent to the Foley Drain/ Grand River.
Per the Township of Southgate 2022 Reserve Capacity Study (Triton Engineering, 2022), the plant
currently operates on average at 1,165 m3/day. The uncommitted reserve capacity for the sewage
freatment facility is 182 new development ERU’s (Equivalent Residential Units). Since this reserve
capacity will not be sufficient to service various potential developments that have been granted Draft
Plan Approval the municipality is currently in the process of upgrading the wastewater treatment plant
to increase capacity in Dundalk from 1,832 m3/day to 3,025 m3/day to support growth. Refer to
Appendix A for relevant wastewater treatment plant capacity calculations.

C. F. Crozier and Associates Inc. Page 2
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The estimated completion dates of the wastewater treatment plant upgrades are early 2023, which
coincides with the fiming of building permit submission for the Subject Development. Table 1 details
the Township of Southgate ‘2022 Reserve Sewage Capacity’ and project the wastewater treatment
capacities after the 2023 upgrades have been completed.

Table 1: Township of Southgate Dundalk Sewage Treatment Facility Capacity Projections

Dundalk Sewage Treatment Facility Summary
Description 2021 2023
Wastewater Treatment Facility Design Capacity (m3/day) 1,832 3,025

Current Daily Average Flow (m3/day) 1,165

Available Capacity (m3/day) 667 1,860
Average New Development Per Capita Flow (1) 0.350 0.350
Additional Population that can be Served 1905 5,314
Person Per ERU (1) 2.66 2.66
Additional ERU Capacity 716 1997
Committed ERUs 534 534
Available Uncommitted ERUs 182 1463

(1) Per 2017 DC Background Study

5.1.2  Existing Infrastructure

The existing sewage infrastructure within the vicinity of the Subject Development includes the
following:

e Two (2) 250 mm diameter sanitary sewer stubs located at Aitchison Avenue and Corbett Street
(Glenelg Residential Development — Phase 1 Lands).

e One (1) 200 mm diameter sanitary sewer that currently ends at a Maintenance Hole at the
end of Bradley Street

5.1.3  Future Infrastructure

e Two (2) 250 mm diameter sanitary sewer stubs located at Corbeftt Street (Glenelg Residential
Development — Phase 2 Lands).

e One (1) 200 mm diameter sanitary sewer that the Bradley Sireet Extension (White Rose
Development — Phase 3)

5.2 Proposed Sanitary Sewer Infrastructure

Sanitary servicing for the development will be supplied by way of connection to the existing Dundalk
sanitary sewer collection network. Flows from the Subject Development will ultimately be conveyed
to the existing Dundalk Wastewater Treatment Plant.

The Subject Development will be serviced via a gravity sanitary sewer system that follows the
alignment of the internal roadway network, with individual service connections to each lot. A
substantial amount of fill will be required near portions of the site to ensure adequate cover over the

C. F. Crozier and Associates Inc. Page 3
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sanitary sewer. Options to reduce fill quantities will be explored. Upon subdivision registration, sewers
and associated roadways will be assumed by the Municipality.

The proposed sanitary sewer for the development will connect to a 200 mm diameter sanitary sewer
stub on Bradley Street as well as two 250 mm diameter connections from Glenelg Residential
Development Phase 2. The estimated sanitary flow to Glenelg Phase 2 was found to be 12.32 L/s. The
estimated flow to the Bradley Street connection was found to be 10.33 L/s. The conveyance capacity
of downstream sanitary sewer network, through the Glenelg Residential Development — Phase 2, has
been determined to be adequate. A preliminary assessment of the sewers downstream of the Bradley
Street connection was completed, a section of 200 mm diameter pipe along Artemesia Street
between Toronto Street and Owen Sound Street will be approaching 100% capacity under the
proposed development conditions. This leg of sewer and roadway is proposed to be reconstructed
to meet the service requirements of the subject development. The conveyance capacity of all
downstream infrastructure will be subject to confirmation by the Township's Engineering Consultant.
Sanitary infrastructure for the proposed development is illustrated in Figure 4. Refer to Appendix A for
the sanitary flow calculations.

Sanitary flow estimates for the development were estimated in conjunction with the Township of
Southgate Engineering Design Standards and the “New Development Unit Flow Rates” as described
within the 2022 Reserve Capacity, prepared by the Township's Engineering Consultant.

6.0 POTABLE WATER SUPPLY
6.1 Existing Potable Water Supply Infrastructure

Potable water for the development will be supplied by the Township's municipal water distribution
system.

The existing water treatment plant system in Dundalk includes three existing production wells. Per the
2022 Reserve Capacity Study, the well system operates at a maximum daily flow of 941 m3/day. This
value represents approximately 33% of the system’s allowable withdrawal capacity of 2,817 m3/day,
as specified in the Township's Permit to Take Water. Based on this, the existing system has ample
capacity to support Glenelg Phase 3 Development. Refer to Appendix B for relevant water capacity
calculations.

The existing water distribution infrastructure within the vicinity of the Subject Development includes the
following:

e Two (2) 150mm diameter watermain connection stubs located at Aitchison Avenue and
Corbeftt Street (Glenelg Residential Development — Phase 1 Lands).

e One (1) 150mm diameter watermain that dead ends at Bradley Sireet.
6.2 Future Infrastructure

e Two (2) 150mm diameter watermain connection stubs located at Corbett Street (Glenelg
Residential Development — Phase 2 Lands).

¢ One (1) 150mm diameter watermain that dead ends at Bradley Street Extension (White Rose
Development — Phase 3).

C. F. Crozier and Associates Inc. Page 4
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6.3 Proposed Servicing Strategy

The Subject Development will be serviced via three future watermain connections. There will two
watermain connections at the future ROWs within the Glenelg Residential Development — Phase 2.
Additionally, there will be a connection to the watermain at the future White Rose Park — Phase 3.

Watermain with individual service connections for each unit will follow the alignment of the internall
roadways according to Township Standards. Connections to the Glenelg Residential Development —
Phase 2 and White Rose — Phase 3. This will facilitate a looped distribution network and satisfy the
Township and Ministry of Environment, Conservation and Park’s requirements for a looped water
distribution system. The Draft Plan does not include any watermain dead-ends and therefore there
should be no issue with respect to providing adequate water circulation and preventing the potential
for stagnant potable water.

Fire hydrants will be spaced as required to provide the necessary fire protection per municipal
standards. Required domestic water flows have been calculated in conformance with the Township
of Southgate’s Engineering Design Standards and the “New Development Unit Flow Rates” specified
within the 2022 Reserve Capacity Study. The maximum day and peak hour water demands have
been estimated to be 10.70 L/s and 16.07 L/s, respectively. Additional water supply considerations
including fire suppression requirements will be determined during the detailed design phase. Internal
watermain sizing will be subject to detailed design and confirmation by the Township's Engineering
Consultant.

Refer to Appendix B for relevant water demand calculations. The proposed watermain layout is
illustrated on Figure 4.

7.0 PROPOSED STORMWATER MANAGEMENT, SITE GRADING AND DRAINAGE

7.1 Stormwater Management (SWM) Criteria

The management of stormwater and site drainage for the proposed development must comply with
the policies and standards of the various agencies including the Township of Southgate, Grand River
Conservation Authority (GRCA), Saugeen Valley Conservation Authority (SVCA) and the Ministry of

Environment, Conservation and Parks (MECP).

The stormwater management criteria for the Subject Development includes:

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

Water Quality Control
o 80% removal efficiency of total suspended solids per MECP “enhanced protection”
requirements.

Erosion Control
o Minimum 24-hour detention of the 25mm event.

Development Standards
o Urban cross section for public roadway with 5-year storm sewer system.
o Lot grading at 2% optimum.

C. F. Crozier and Associates Inc. Page 5
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o Minor and major drainage system to convey frequent and infrequent rainfall/runoff
events, respectively.

In meeting the applicable policies and standards of the aforementioned agencies, the development
will also be required to meet the following criteria:

¢ Manage the internal stormwater by safely conveying peak flows to suitable outlets and
provide the necessary water quality confrols.

¢ Manage any external drainage entering the site by providing safe conveyance across the
Subject Development.

e Ensuring the development lands are not susceptible to flood inundatfion during all storm
events.

7.2 Existing Drainage Conditions

Topographic survey indicates that the terrain has rolling hills with a depression in the middle of the site
and a low point at the north property line. There is a high point near the east corner of the site where
runoff drains fowards the natural heritage area and the east property line. The rest of the site drains
towards a point on the southeast property line, towards the CP Rail Trail and to the residential lands
to the south.

To the west of the development lies the CP Rail Trail. This trail represents an elevated linear structure
bounding the property line and has been constructed with side ditches preventing external flows from
entering the development site.

To facilitate the pre-development stormwater analysis, the following five (5) catchments have been
delineated based on the existing drainage conditions.

¢ Catchment PRE-1: This catchment area is approximately 4.32 ha and is located along the west
border of the site. It consists of active agricultural fields. Stormwater from this catchment drains
to the west towards the CP frail (outlet #1). Flows entering the CP trail drain in the north
direction to a tile drain located on a neighboring property to the north. The flows in the file
drain ultimately are discharged to the northeast wetland.

e Catchment PRE-2: This catchment area is approximately 13.33 ha and is in the middle of the
site. It consists of active agricultural fields. Stormwater from this catchment drains to the north
tile drain (outlet #2). The flows in the tile drain are discharged fo the northeast wetland, the
same wetland that PRE-1 ultimately discharges to.

e Catchment PRE-3: This catchment area is approximately 3.05 ha and is located along the
eastern corner of the subject site. It consists of active agricultural fields. Stormwater from this
catchment drains to the east tile drain (outlet #3). Flows entering the east tile drain are
conveyed to a wetland located within the SVCA regulation area.

e Catchment PRE-4: This catchment area is approximately 2.29 ha and is located along the
southeastern corner of the subject site. It consists of active agricultural fields. Stormwater from
this catchment drains to the southeast tile drain (outlet #4). Flows entering the southeast tile
drain are conveyed to a wetland located within the GRCA regulation area.

e Catchment PRE-5: This catchment area is approximately 3.00 ha and is located along the south
boundary of the subject site. It consists of active agricultural fields. Stormwater from this
catchment drains to the residential subdivision to the south.

The existing drainage patterns of the site and conservation authority regulation areas have been
reflected in the Pre-Development Drainage Plan (Figure 5). Additional information on the pre-
development drainage and tile drain locations is provided in Figure 4. For the pre-development hydro
parameter sheets, please refer o Appendix C.

C. F. Crozier and Associates Inc. Page 6
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7.3 Proposed Drainage Conditions

The Subject Development will be constructed to a fully urbanized system complete with curb and
gutter and storm sewers. A dual drainage approach will consist of minor and major stormwater flow
routes to ensure adequate conveyance for runoff. The minor drainage system will consist of storm
sewers and catchbasins sized to convey the 5-year design storm event. The major drainage system
will provide overland stormwater flow routes within the road allowance. Refer to Figure 4 for proposed
storm sewer layout.

To facilitate the post-development stormwater analysis, the following seven (7) catchments have
been delineated based on the proposed drainage conditions.

e Catchment POST-1: This catchment area is approximately 0.50 ha and consists of a portion of
the proposed developed area. The catchment consists of the backlots of the single-detached
units. Runoff from this catchment will drain unconftrolled to the Grey County CP Trail (outlet #1).
Flows entering the CP trail drain in the north direction to a tile drain located on a neighboring
property to the north. The flows in the tile drain ultimately are discharged to the northeast
wetland.

e Catchment POST-2: This catchment area is approximately 18.83 ha and consists of a large
portion of the proposed developed area. The catchment consists of single-family residential,
semi-detached residential, townhouses, walkways, and roads. Runoff from this catchment will
drain to the SWM facility that discharges to outlet #2. The flows then enter the northeast
wetland.

e Catchment POST-3: This catchment area is approximately 2.84 ha and consists of a portfion of
the proposed developed area. The catchment consists of single-family residential, parklands,
walkways, and roads. Runoff from this catchment will drain ultimately to outlet #3 (east ftile
drain). Flows are then conveyed to the east wetland.

e Catchment POST-4: This catchment area is approximately 1.09 ha and consists of a portion of
the proposed developed area. The catchment consists of the backlots of single-detached
units. Runoff from this catchment will drain controlled and uncontrolled to outlet #4 (southeast
file drain).

o  SWMF: This catchment represents the proposed 1.43 ha SWM Facility block. Runoff from this
catchment will drain to the SWM Facility. The SWM Facility will then discharge flows to outlet
#2 (north tile drain). Flows are then discharged to the northeast wetland.

e Catchment POST-5: This catchment area is approximately 1.28 ha and consists of front lots of
single-detached residential units and road area. The minor system will be captured and
conveyed to the SWMF. The major system will drain overland to the SWM Facility servicing the
Glenelg Phase 2 Lands.

e Catchment TR-1: This catchment area is approximately 0.78 ha and consists of the backlots of
the single-detached units in Glenelg Phase 2. Runoff from this external catchment will drain
unconfrolled to the Grey County CP Trail (outlet #1). Flows entering the CP frail drain in the
north direction to a file drain located on a neighboring property to the north. The flows in the
file drain ultimately are discharged to the northeast wetland. This drainage was taken into
consideration from the Glenelg Phase 2 Lands.

The post-development drainage conditions and catchment areas have been presented in Figure 8.

Under post-development conditions, the maijority of the stormwater from the Subject Development is
currently proposed to drain to the SWM facility and outlet to the north file drain (outlet #2). A portion
of the site will drain to each outlet to mimic pre-development conditions. The exception to this is the
pre-development catchment draining into the southern residential subdivision (PRE-5). In post-
development conditions, flows will not drain to the residential subdivision to the south, as the
subdivision was not designed to accommodate the drainage. Additionally, it should be noted that a

C. F. Crozier and Associates Inc. Page 7
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portion of the subject site will drain overland to the Glenelg Phase 2 subdivision SWMF to alleviate
grading issues associated with matching info the proposed right-of-way connections. The Glenelg
Phase 2 SWM Facility is sufficiently sized to accept, freat, and conftrol the major system drainage from
this area. Excerpts from the Phase 2 SWM Facility modeling are included in Appendix G.

7.4 Proposed SWM Strategy

The stormwater management strategy varies for each of the seven (7) post-development catchment
areas.

For catchment POST-1, backlots of the single-detached units will be conveyed via sheeft flow into the
CP Trail ditch (Outlet #1). The clean water from the backlots of the single-detached units is proposed
to flow uncontrolled and will not require quality freatment. Flows entering outlet #1 (CP Trail) will be
conveyed to the north in the CP frail ditch to a neighboring file drain that ultimately discharges runoff
to the northeast wetland.

For catchment POST-2, the drainage area will be routed through the SWMF (SWM pond). Flows from
the front lots of the residential units and roadway area will be freated via catchbasin shields and tree
pits prior to entering the SWMF. The SWMF is adequately sized to provide quantity, quality, and erosion
conftrol for the conftributing drainage area. The conceptual proposed stormwater management
facility has incorporated a permanent pool and a sediment forebay to provide appropriate water
quality treatment. The SWMF will also incorporate extended detention of the 25mm storm event to
provide erosion protection. An outlet from the facility will be provided to release flows through to the
northeast wetland via outlet #2. Quantity control will be achieved to ensure pre-development peak
flows are not exceeded to outlet #2 (north tile drain) and the northeast wetland.

For catchment POST-3, front lots of the single-detached units and road area will be directed to
catchbasin shields and tree pits. Overflow from the front lots/road area and park runoff will be
directed to the permeable pavement areas (walkways) and bioretention facilities within the park prior
to being discharged to Outlet #3 (east tile drain). This treatment train approach will achieve quality
control targets (enhanced 80% TSS removal). Clean water from the backlots of the single-detached
units will drain conftrolled via a superpipe and uncontrolled via sheet flow to outlet #3. Quantity control
will be achieved to ensure pre-development peak flows are not exceeded to outlet #3 (east tile drain)
and the east wetland.

For catchment POST-4, clean water from the back lots of the residential units will drain to outlet #4.
Runoff from the backlots will drain controlled via a superpipe and uncontrolled via sheet flow to outlet
#4 and the southeast wetland. Quantity control will be achieved to ensure pre-development peak
flows are not exceeded to outlet #4 (southeast tile drain) and the southeast wetland.

Catchment POST-5 has a separate outlet for the major and minor storm events. For the minor storm
events (up to the 5-year design storm) the front lots of the single-detached units and road area will
be directed to catchbasin shields and tree pits prior to entering the storm sewer network and being
discharged to SWMF and ultimately Outlet #2. The SWMF has been designed to match pre-
development peak flow rates at the outlet taking the POST-5 flows into consideration. For the major
sform events (flow exceeding the 5-year design storm), flows will be conveyed through the two road
connections to Glenelg Phase 2. Stormwater entering Glenelg Phase 2 will be conveyed through the
road network into the stormwater management pond. The Glenelg Phase 2 pond has sufficient
capacity to treat flows from POST-5. Quality treatment for the stormwater has been provided in the
Glenelg Phase 3 SWMF.

C. F. Crozier and Associates Inc. Page 8
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For catchment SWMF, clean water will drain to the SWM Pond. The SWMF is adequately sized to
provide quantity, quality, and erosion control for the contributing drainage area. The conceptual
proposed stormwater management facility has incorporated a permanent pool and a sediment
forebay to provide appropriate water quality tfreatment. The SWMF will also incorporate extended
detention for erosion protection. An outlet from the facility will be provided to release flows through
to outlet #2, the northeast wetland. Quantity control will be achieved to ensure pre-development
peak flows are not exceeded to outlet #2.

For catchment TR-1, clean water from the residential backlots of the Glenelg Phase 2 Lands will drain
unconfrolled via sheet flow to the Grey County CP Trail (outlet #1). These flows will not require quality
control treatment. Quantity control will be achieved to ensure pre-development peak flows are not
exceeded to outlet #1.

7.5 Hydrologic Analysis

A hydrologic model was prepared for the pre-development and post-development scenarios using
the stormwater management hydrologic computer program Visual OTTHYMO 6.1 (VO6). The purpose
of the modeling was to ensure that quantity control requirements are met (i.e., post-development
peak flow rates do not exceed the pre-development flows to the respective drainage areaq).

To accurately assess the peak flows from the individual catchments, the NasHyd command in VO6
was used to model the pre-development drainage areas. Design storms were generated for the 2-
year, 5-year, 10-year, 25-year, 50-year and 100-year events utilizing both 3-hour Chicago and 24-hour
SCS Type Il rainfall distributions. The Township of Southgate Engineering Standards requires only the
modeling of the 3-hour Chicago distribution storms for quantity control facilities. Nevertheless, the 24-
hour SCS distribution has been included in the design to ensure the provision of adequate and
conservative quantity confrol. The 25mm Chicago quality event was also modeled within VO&é.
Intensity-Duration- Frequency (IDF) values were derived from the Ministry of Transportation IDF tool for
the Community of Dundalk.

7.5.1 Pre-Development Model Setup

To establish the pre-development peak flows, the contributing drainage areas were modeled within
VO&6. Please refer to Figure 5 for the Pre-Development Drainage Plan and Appendix C for the pre-
development hydrological parameter sheets. Table 2 summarizes the pre-development peak flows
rates obtained from the VO6 model.

Table 2: Summary of Pre-Development Peak Flow Rates

Pre-Development Peak Flow Rates (m3/s)
PRE-4 PRE-5
Return PRE-1 PRE-2 PRE-3 Drainage to Drainage to
Period Drainage to Drainage to Drainage to -
5 3 . ] 5 South Southeast Tile
CP Trail North Tile Drain | East Tile Drain Residential Drain
(4.32ha) (13.33ha) (3.05ha) (2.29ha) (3.0ha)
3-Hour 10 min Chicago
2-Year 0.044 0.100 0.041 0.022 0.047
5-Year 0.086 0.190 0.081 0.042 0.093
10-Year 0.119 0.261 0.115 0.059 0.131
25-Year 0.166 0.361 0.162 0.082 0.186
C. F. Crozier and Associates Inc. Page ¢
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50-Year 0.204 0.442 0.200 0.101 0.230
100-Year 0.244 0.528 0.241 0.121 0.278

24-Hour 15 min SCS Type I
2-Year 0.143 0.296 0.144 0.070 0.162
5-Year 0.239 0.495 0.241 0.117 0.269
10-Year 0.310 0.643 0.313 0.152 0.349
25-Year 0.404 0.839 0.407 0.199 0.455
50-Year 0.476 0.990 0.479 0.234 0.537
100-Year 0.551 1.146 0.554 0.271 0.621

7.5.2 Post-Development Model Setup

The post-development model was prepared by adding the post-development drainage catchments
as referenced in Section 7.3. Refer to Figure 8 for the Post-Development Drainage Plan and Appendix
C for the post-development area breakdown calculations.

To model the post-development condition, the respective drainage areas were modelled via a
combination of StandHyds, NasHyds, RouteReservoirs, DuHyds, and LID commands. Using these tools,
the post-development peak flows were analyzed to ensure that quantity control targets were met in
the post-development condition. The DuHyd commands were applied fo separate the minor and
maijor system flows entering the LIDs. The LIDs were sized based on a water balance analysis that is
discussed further in Section 7.6. For additional information regarding the layout of the VOé model,
please refer to the VO schematic presented in Appendix D.

7.5.3 Quantity Control

‘Post-to-Pre’ peak flow control is proposed for the four outlets for all storm events up to and including
the 100-year storm event.

Outlet #1
Table 3 presents the pre-development and post-development peak flows to outlet #1. As shown, the
post-development flows are less than the pre-development flows for all storms.

Table 3: Summary of Pre- and Post-Development Peak Flows (Outlet #1)

Return Period Pre-Development Post-Development
(m3/s) [4.32 hq] (m3/s) [1.28 ha]
3-Hour 10 min Chicago
2-Year 0.044 0.040
S-Year 0.086 0.073
10-Year 0.119 0.099
25-Year 0.166 0.133
50-Year 0.204 0.160
100-Year 0.244 0.188
24-Hour 15 min SCS Type |l
2-Year 0.143 0.098
S-Year 0.239 0.155
10-Year 0.310 0.195
C. F. Crozier and Associates Inc. Page 10
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25-Year 0.404 0.248
50-Year 0.476 0.288
100-Year 0.551 0.328

(1) Catchment area from TR-1 (0.78ha) and POST-1 (0.50ha)

Outlet #2

The proposed SWM Facility will be a stormwater management wet pond located on the north side of
the development that will provide the required stormwater quantity, quality, and erosion conftrols. The
SWM pond will discharge stormwater to outlet #2 into the northeast wetland.

A preliminary outlet structure has been designed as a multi-stage outlet to address both quality and
quantity control requirements. The outlet structure will consist of a 200 mm diameter extended
detention orifice set at the permanent pool elevation. A secondary orifice has been included above
the extended detention storage elevation to control effluent from the pond for storms exceeding the
25 mm event.

Using the ROUTE RESERVOIR command in VO, the volume of detention storage required in the SWMF
to attenuate the post-development peak flows to pre-development was determined based on a
storage - discharge relationship. The ROUTE RESERVOIR command was used to model the wet pond
storage. To meet quantity control requirements, it was concluded that approximately 12,720 m3 of
active detention storage is required in the SWM Facility. Table 4 presents the required storage volume
for the SWMF. Please refer to Appendix E for detailed SWMF calculations. The preliminary design of the
SWM Facility has been presented in Figure 9.

Table 4: Summary of SWM Facility - Required Storage Volumes

Return Period Storage Volume (m3)
3-Hour 10 min Chicago 24-Hour 15 min SCS Type Il
2-Year 3914 5581
5-Year 5171 7520
10-Year 5883 8725
25-Year 6861 10340
50-Year 7548 11524
100-Year 8244 12720

Table 5 presents the pre-development and post-development peak flows to outlet #2. As shown, the
post-development flows are less than the pre-development flows for all storms.

Table 5: Summary of Pre- and Post-Development Peak Flows (Outlet #2)

. Pre-Development Post-Development
ST (e (/) (m3/s) [13.:?3 ha] (m3/s) [21.5% ha]
3-Hour 10 min Chicago
2-Year 0.100 0.092
5-Year 0.190 0.186
10-Year 0.261 0.239
25-Year 0.361 0.327
50-Year 0.442 0.404
100-Year 0.528 0.481

24-Hour 15 min SCS Type |l

C. F. Crozier and Associates Inc. Page 11
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2-Year 0.296 0.216
5-Year 0.495 0.401
10-Year 0.643 0.535
25-Year 0.839 0.721
50-Year 0.990 0.868
100-Year 1.146 1.019

Outlet #3

Table 6 presents the pre-development and post-development peak flows to outlet #3. As shown, the
post-development flows are less than the pre-development flows for all storms.

Table é: Summary of Pre- and Post-Development Peak Flows (Outlet #3)

Return Period (Years)

Pre-Development
(m3/s) [3.05 ha]

Post-Development
(m3/s) [2.84 ha]

3-Hour 10 min Chicago

2-Year 0.041 0.026
5-Year 0.081 0.044
10-Year 0.115 0.065
25-Year 0.162 0.112
50-Year 0.200 0.149
100-Year 0.241 0.186
24-Hour 15 min SCS Type |l
2-Year 0.144 0.116
5-Year 0.241 0.203
10-Year 0.313 0.251
25-Year 0.407 0.351
50-Year 0.479 0.446
100-Year 0.554 0.525

Outlet #4

Table 7 presents the pre-development and post-development peak flows to outlet #4. As shown, the
post-development flows are less than the pre-development flows for all storms.

Table 7: Summary of Pre- and Post-Development Peak Flows (Outlet #4)

Return Period (Years)

Pre-Development
(m3/s) [2.29 ha]

Post-Development
(m3/s) [1.09 ha]

3-Hour 10 min Chicago

2-Year 0.047 0.046
5-Year 0.093 0.087
10-Year 0.131 0.117
25-Year 0.186 0.157
50-Year 0.230 0.189
100-Year 0.278 0.222
24-Hour 15 min SCS Type |l
2-Year 0.162 0.107
S-Year 0.269 0.164

C. F. Crozier and Associates Inc.
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10-Year 0.349 0.206
25-Year 0.455 0.261
50-Year 0.537 0.303
100-Year 0.621 0.345

7.5.4 Stormwater Quality

As menfioned in Section 7.4, the SWM strategy varies based on the post-development drainage area.
For catchment POST-3, a treatment train approach is proposed to provide the enhanced 80% TSS
removal required. This freatment frain approach includes catchbasin shields, free pits, bioretention,
and permeable pavement. The contributing area to POST-1, POST-4 and TR-1 requires no quality
control due to clean water areas (roofs and backlots of residential units).

For POST-2, POST-5 and SWMF, quality control will be provided by the SWM Facility. The conceptual
design of the proposed SWM Facility has incorporated a permanent pool and a sediment forebay to
provide “enhanced protection” (Sftormwater Management Planning and Design Manual, Ministry of
the Environment, 2003). A sediment forebay has been provided to facilitate enhanced quality
treatment in conformance with MECP forebay design guidelines. See Appendix E for forebay sizing
calculations.

The Subject Development drainage area for the SWM Facility is 21.55 ha with an associated
imperviousness of 67%. As such, the minimum water quality volume for the stormwater wet pond is 219
m3/ha (Stormwater Management Planning and Design Manual, Ministry of the Environment, 2003).
The total water quality volume consists of 179 m3/ha for the permanent pool and 40 ms3/ha for
extended detention. Erosion control will be achieved within the SWMF facility via the detention of the
25mm event for a minimum drawdown of 24 hours.

The required and provided extended detention and permanent pool values have been summarized
in Table 8. Refer fo Appendix E for the water quality and extended detention calculations.

Table 8: Stormwater Management Facility Quality and Erosion Control

SWM Facility
Required Volume (m3) Provided Volume (m3)
Permanent Pool 3852 3990
MOE Ex‘re.nded 862
Detention 3348
Erosion Control 3350

7.5.5 Stormwater Management Facility Operating Conditions

Considering the water quantity and quality storage requirements for the POST-2, POST-5 and SWMF
drainage areas, a preliminary design for the SWM Facility has been completed to demonstrate that
the SWM block is adequately sized. A preliminary operating profile of the SWM facility is presented in
Table 9.

C. F. Crozier and Associates Inc. Page 13
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Table 9: SWM Facility Operating Characteristics

Component Elevation Storage Required Storage Provided
(m) (m3) (m3)
Bottom 516.62 -- --
Permanent Pool 518.20 3852 3990
Extended Detention 519.03 3350 3368
100-Year High Water Level 520.45 12720 13041
Top of Berm 520.75 -- 15858

As evidenced by Error! Reference source not found., the pond presented herein is sufficiently sized to p
rovide the required stormwater quantity and quality controls. Permits and other regulatory instruments
such as an Environmental Compliance Approval (MECP) and Conservation Authority approval will be
secured at the detailed design stage.

7.6 Water Balance

A feature-based water balance was completed for the subject site due to the proximity of nearby
wetland features. The pre-development subject site was delineated into five drainage areas as
mentioned in Section 7.2. The pre-development water balance was then used to determine the
annual pre-development runoff volumes to each drainage area.

In post-development conditions, runoff is increased by 147% annually over the entire subject site
compared with pre-development conditions. To reduce the annual runoff in post-development
conditions, mitigation measures were infroduced on-site via the proposed LIDs. These mitigation
measures are proposed to reduce the amount of runoff by volume draining to each of the outlets
that feed downstream wetlands.

Due to the soil strata underlying the native soils and groundwater monitoring results, there are
considerable constraints to implementing an infiltration system(s) across the subject site. Shallow low-
impact development (LID) measures were explored for this reason.

To increase infiltiration and reduce runoff, the following LID measures are proposed for the Subject
Development. Please refer to Appendix F for the LID-specific calculations. The proposed LID locations
have been presented in Figure 10.

e Tree Pits

Tree pifs are proposed throughout the Subject Development within the road right of way between
the sidewalk and the street. Runoff draining from the right of way and front lots will drain to the tree
pits. Based on the proposed layout and contributing drainage area, the tree pits would mitigate
14,508 m3 of infiliration per year in post-development conditions. A minimum clearance of Tm is
provided between the bottom of the LID and groundwater elevation. In the sizing of the tree pits, a
minimum infiltration rate of 12mm/hr was assumed with a safety factor of 2 giving a design infiltration
rate of émm/hr.

e Bioretention Cells

Three bioretention cells are proposed within the park area. Runoff from the park will be directed to
the bioretention cells where filtered runoff can infiltrate into the native soils. Based on the proposed
sizing and conftributing drainage area, the bioretention cells would mitigate 2,295m3 of infilfration
annually in post-development condifions. A minimum clearance of 1m is provided between the

C. F. Crozier and Associates Inc. Page 14
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bottom of the LID and groundwater elevation. In the sizing of the bioretention cells, a minimum
infiltration rate of 12mm/hr was assumed with a safety factor of 2 giving a design infiliration rate of
émm/hr.

¢ Permeable Pavement

Permeable pavement is proposed within the park area walkways and walkways along the north site
boundary. For the park permeable pavement, runoff from the park will be directed to the permeable
paver walkways where filtered runoff can infilirate into the native soils. For the north walkway
permeable pavers, single-residential backlots will be directed to the permeable pavement walkway
where filtered runoff can infiltration into native soils. Based on the proposed sizing and contributing
drainage areaq, the permeable pavement in the park would mitigate 2,489 m3 of infiltration annually
in post-development conditions. Based on the proposed sizing and confributing drainage area, the
permeable pavement at the north site boundary would mitigate 2,316 m3 of infiliration annually in
post-development conditions. A minimum clearance of 1m is provided between the bottom of the
LIDs and groundwater elevation. In the sizing of the permeable pavement, a minimum infiltration rate
of 12mm/hr was assumed with a safety factor of 2 giving a design infiltration rate of émm/hr.

e Enhanced Topsoil Depth

The fourth mitigation strategy proposed for the Subject Development is the use of enhanced topsoil
within pervious areas across the site fo promote infiliration. A topsoil depth of 300 mm will be required
across the pervious area thereby providing increased opportunities for infiltration in the topsoil layout.
The expected increased topsoil depth (300 mm) is expected to reduce runoff volume by 25% based
on HSG 'C’ type soil as per the TRCA and CVC LID manual. The use of enhanced topsoil would
mitigate 6,409 m3 of infiliration annually in post-development conditions.

With the mitigation measures, the following annual runoff is expected in post-development conditions:
e Runoff draining to outlet #1 (CP Trail) decreased by 24% (2,634 m3/year),
e Runoff draining to outlet #2 (north tile drain) increased by 233% (80,244 m3/year),
e Runoff draining to outlet #3 (east tile drain) decreased by 0% (10 m3/year), and,
e Runoff draining to outlet #4 (southeast tile drain) increased by 6% (344 m3/year).

Due to site constraints, the runoff draining fo outlet #2 in post-development conditions increased by
233% (by volume) compared to pre-development conditions. Due to the expected increase of runoff
volume in post-development condifions, additional studies by a geomorphologist will be explored to
analyze the receiving capacity of the northeast wetland.

8.0 UTILITIES

The development will be serviced with natural gas, telephone, cable TV and hydro. All such utilities
are available in the area of development. Coordination for extension of and connection to existing
services will be undertaken as development approvals advance. Utilities are proposed to follow the
alignment of the internal road network, with individual service connections to each lot.

9.0 CONCLUSIONS & RECOMMENDATIONS

Based on the foregoing, we conclude that Glenelg Phase 3 Development can be adequately
serviced.

o Access to the Subject Development will be provided by two enfrances from Glenelg
Residential Development — Phase 2 and one entrance through Bradley Street. The internal
roadways will meet Township Standards and provide access for emergency vehicles.

C. F. Crozier and Associates Inc. Page 15
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Gravity sanitary services for the Subject Development will be provided via three
connections, one to the White Rose Phase 3 Development and two to the Glenelg Phase
2 Development, further refinement of the sanitary design detailed design may be required
to reduce overall site fill requirements.

An internal watermain will be a looped system and will be provided through two
connections at Glenelg Residential Development — Phase 2 and one connection at White
Rose Phase 3.

The development will be fully serviced by hydro, natural gas, cable, and
telecommunications.

The proposed LID measures and the Stormwater Management Facility will provide quality
control for the subject site. The proposed LID measures and SWM Facility is adequately
sized to provide “"enhanced protection” level treatment. Quantity control is met for the
subject site by controlling post-development flows to pre-development levels for all storms
up fo the 100-year storm event. The SWM facility will incorporate a minimum 24-hour
retention of the 25mm event to provide erosion conftrol.

Due to site constraints, the runoff draining to outlet #2 in post-development conditions
increased by 233% (by volume) compared to pre-development conditions. Due to the
expected increase of runoff volume in post-development conditions, additional studies by
a geomorphologist will be explored to analyze the receiving capacity of the northeast
wetland.

Natural hazard constraints (floodplain) do not exist within the Subject Development.
Further study of the impacts to the downstream drainage features including ecological
and geomorphological investigations are underway to confirm SWM Facility outfall design.

Based on the above, we recommend approval of the Planning Applications for the Subject Lands
from the perspective of engineering servicing requirements.

C.F. CROLZIER & ASSOCIATES INC. C.F. CROLZIER & ASSOCIATES INC.

% ‘ ﬁh/f’fz’“ |/f,u1/f

Justin L'Abbe, E.LT. Amanda West, P.Eng.

Project Coordinator Project Engineer
JUA/AM/KS/AW/NO
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Project No.: 1060-6220

c Ruz I ER Date: 26-Aug-22
CONSULTING ENGINEERS By: AM
Check: JL'A

Dundalk Sanitary Capacity Evaluation

DESCRIPTION MARCH 2022 POST WWTP UPGRADES UNITS
Available Capacity 1,832 3,025 m3/day
Average Day Flow 1,165 1,165 m3/day
Reserve Capacity 667 1,860 m3/day
Serviced Households 1,144 1,144 ERUs
Persons Per New Equivalent Residential Unit (2017 DC Background Study) 2.66 2.66 Persons
Average New Development Per Capita Flow 0.35 0.35 m3/day
Equivalent Flow Per Residential Unit 0.931 0.931 m3/day
Additional ERUs that can be serviced 716 1997 ERUs
TOTAL EQUIVALENT RESIDENTIAL UNIT (ERU) SUMMARY OF OCCUPIDE, COMMITTED AND UNCOMMITTED UNITS
DEVELOPMENT OCCUPIED UNITS 2021 COMMITTED UNITS UNCOMMITTED UNITS
White Rose (Phase 1& 2) 63 3 0
Flato North (Phase 2A) 72 0 0
Flato North (Phase 3) 42 4 0
Flato North (Phase 4) 22 0 0
Flato North (Phase 5) 10 49 0
Flato North (Phase 6) 68 48 0
Glenelg (Phase 1) 0 183 0
Flato West Block 75 0 56 0
Flato East (Phase 7, 8 & 10) 0 188 0
Infill Lots 3 3 0
TOTAL COMMITTED UNITS 2021 534 1463
White Rose (Phase 3) 0 0 88
Flato East (Phase 9) 0 0 47
Flato East (Phase 11) 0 0 193
Glenelg (Phase 2) 0 0 155
Dundalk Commercial 0 0 11
Dundalk North (Glenelg Expansion) 0 0 453
TOTAL UNCOMMITTED UNITS 1396
Total Number of Available ERUs Upon Completion of WWTP Upgrades 1997
Total Projected ERUs of Reserve Capacity Available Upon Occupation of Committed Units 1463
Projected ERUs of Reserve Capacity Available Upon Occupation of The Above Uncommitted Units 67

J:\1000\1060-Flato Dev\6220- Glenelg Expansion Lands\Design\Civil_Water\SAN\2022.08.25_Dundalk 2022 Sani&Water Reserve Capacity Evaluation
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CROZIER o 22

CONSULTING ENGINEERS
Check By: JL'A

Glenelg Phase 3 Development (Bradley Street Connection) - Sanitary Design Criteria

Developed Site Area 10.38 ha
Number of Residential Units
Single Residential 134 units
Townhouse 72 units
TOTAL: 206 units
Person Per Unit 2.66 persons/unit
Residential Population 548 persons

Unit Sewage flows
Residential (Per New Development Unit Flow Rates, Triton Engineering (2022)) 350 L/C-day

Infiltration (typical) 0.15 L/s/ha

Total Design Sewage Flows

Infiltration/Inflow Residential 1.56 L/sec
Average Daily Residential Flow 2.22 L/sec
Residential Peak Factor (Harmon Formula) 4.0

Total Peak Daily Flow 10.33 L/sec
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CONSULTING ENGINEERS By

Check By: JL'A

Glenelg Phase 3 Development (Glenelg Connection) - Sanitary Design Criteria

Developed Site Area 12.76 ha
Number of Residential Units
Single Residential 229 units
Semi 18
Townhouse - unifs
TOTAL: 247 units
Person Per Unit 2.66 persons/unit
Residential Population 657 persons

Unit Sewage flows

Residential (Per New Development Unit Flow Rates, Triton Engineering (2022)) 350 L/C-day
Infiltration (typical) 0.15 L/s/ha

Total Design Sewage Flows

Infiltration/Inflow Residential 1.91 Lsec
Average Daily Residential Flow 2.66 L/sec
Residential Peak Factor (Harmon Formula) 3.9

Total Peak Daily Flow 12.32 L/sec
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CONSULTING ENGINEERS

GLENELG PHASE 3 RESIDENTIAL DEVELOPMENT - EXTERNAL

DESIGN: AM Peak Factor (M) = 1+(14/4+(P/1000)"0.5) N =0.013
CHECK: JL'A Avg. Daily/Capita Flow = 350 L/capd Population = 2.66 p.p.u.
SUBMISSION: 1st FSRSWM Q infiltration = 0.15 L/ha.s
FROM TO LENGTH INC. AREA CUM.AREA LOTS |INC. TOTAL PEAK AVG. FLOW MAXFLOW INFIL. TOTAL COMBINED
CATCHMENT AREA MH MH (m) (Ha) (Ha) POP. POP. FACTOR (L/S) (L/S) (L/S) INFIL. (L/S)
1 SAN7-PH2 SANG-PH2 13.4 0.18 0.18 3 8 8 4.42 0.03 0.14 0.03 0.03 0.17
2 SANG-PH2 SAN5-PH2 67.3 0.62 0.8 13 35 43 4.33 0.17 0.75 0.12 0.12 0.87
3 SANS5-PH2 SAN4-PH2 16.6 0.19 0.99 0 0 43 4.33 0.17 0.75 0.15 0.15 0.89
4 SAN4-PH2 SAN3-PH2 96.2 0.63 1.62 9 24 67 4.29 0.27 1.16 0.24 0.24 1.40
5 SAN7-PH2 SAN8-PH2 37 0.19 0.19 4 11 11 4.41 0.04 0.19 0.03 0.03 0.22
6 SAN8-PH2 SAN9-PH2 67 0.46 0.65 7 19 29 4.36 0.12 0.52 0.10 0.10 0.61
10 SAN10-PH2 SAN9-PH2 83.3 0.38 0.38 6 16 16 4.39 0.06 0.28 0.06 0.06 0.34
Phase 3 SANPLUG2-PH3  SAN9-PH2 6.65 6.65 122 325 325 4.06 1.31 5.34 1.00 1.00 6.34
7 SAN9-PH2 SAN15-PH2 59.7 04 8.08 9 24 394 4.03 1.59 6.42 1.21 1.21 7.63
8 SAN15-PH2 SAN3-PH2 58.9 0.42 8.5 11 29 423 4.01 1.71 6.87 1.28 1.28 8.15
9 SAN3-PH2 SAN2-PH2 80 0.4 10.52 7 19 508 3.97 2.06 8.17 1.58 1.58 9.75
Phase 2
11 SAN10-PH2 SAN14-PH2 87.7 0.62 0.62 19 51 51 4.31 0.20 0.88 0.09 0.09 0.98
12 SAN14-PH2 SAN2-PH2 54 1 0.39 1.01 12 32 82 4.27 0.33 1.42 0.15 0.15 1.58
13 SAN2-PH2 SAN1-PH2 80 0.35 11.88 6 16 606 3.93 2.46 9.65 1.78 1.78 11.44
Phase 3 SANPLUG1-PH3 SAN11-PH2 6.1 6.1 125 333 333 4.06 1.35 5.47 0.92 0.92 6.38
14 SAN10-PH2 SAN11-PH2 83.3 0.39 0.39 7 19 19 4.38 0.08 0.33 0.06 0.06 0.39
19 SANMH13 SAN12-PH2 41.6 0.1 0.11 2 5 5 4.44 0.02 0.10 0.02 0.02
17 SAN12-PH2 SAN11-PH2 41.6 0.24 0.24 2 5 5 4.44 0.02 0.10 0.04 0.04 0.13
15 SAN11-PH2 SAN13-PH2 88.1 0.62 7.35 15 40 396 4.02 1.61 6.46 1.10 1.10 7.56
16 SAN13-PH2 SAN1-PH2 77.7 0.58 7.93 15 40 436 4.00 1.77 7.08 1.19 1.19 8.27
18 SAN1-PH2 SAN PLUG1 61 0.34 20.15 6 16 1059 3.78 4.29 16.23 3.02 3.02 19.25




CROZIER

CONSULTING ENGINEERS

GLENELG PHASE 3 RESIDENTIAL DEVELOPMENT - EXTERNAL

DESIGN: AM Peak Factor (M) = 1+(14/4+(P/1000)"0.5) N =0.013
CHECK: JL'A Avg. Daily/Capita Flow = 350 L/capd Population = 2.66 p.p.u.
SUBMISSION: 1st FSRSWM Q infiltration = 0.15 L/ha.s
FROM TO LENGTH INC. AREA CUM.AREA LOTS |INC. TOTAL PEAK AVG. FLOW MAXFLOW INFIL. TOTAL COMBINED
CATCHMENT AREA MH MH (m) (Ha) (Ha) POP. POP. FACTOR (L/S) (L/S) (L/S) INFIL. (L/S)
14,15 SANMH13 SANMHG6 83.29 1.18 1.18 11 29 29 4.36 0.12 0.52 0.18 0.18 0.69
13 SANMH13 SANMH1 93.96 0.6 0.6 14 37 37 4.34 0.15 0.65 0.09 0.09 0.74
1 SANMHA1 SANMH2 95.07 0.58 1.18 14 37 74 4.28 0.30 1.29 0.18 0.18 1.47
All of Phase 2 and some Phase §| SANPLUG 1 SANMH2 19 20.15 20.15 0 0 1059 3.78 4.29 16.23 3.02 3.02 19.25
2 SANMH2 SANMH3 80 0.79 2212 12 32 1165 3.76 4.72 17.73 3.32 3.32 21.05
16 SANMH14 SANMHG6 87.81 0.58 0.58 11 29 29 4.36 0.12 0.52 0.09 0.09 0.60
5A SANMHG6 SANMHS5A 26.09 0.1 1.86 1 3 61 4.30 0.25 1.06 0.28 0.28 1.34
5 SANMH5A SANMH5 57.2 0.37 2.23 8 21 82 4.27 0.33 1.42 0.33 0.33 1.76
4 SANMH5 SANMH4 64.46 0.38 2.61 12 32 114 4.23 0.46 1.96 0.39 0.39 2.35
3 SANMH4 SANMH3 64.46 0.26 2.87 7 19 133 4.21 0.54 2.27 0.43 0.43 2.70
7 SANMH3 SANMHS8 80 0.56 25.55 10 27 1325 3.72 5.37 19.95 3.83 3.83 23.78
Phase 1
17 SANMH14 SANMH15 87.66 0.64 0.64 12 32 32 4.35 0.13 0.56 0.10 0.10 0.66
18 SANMH15 SANMH16 18.59 0.11 0.75 0 0 32 4.35 0.13 0.56 0.11 0.11 0.68
19 SANMH16 SANMH12 66.74 0.43 1.18 4 11 43 4.33 0.17 0.75 0.18 0.18 0.92
21 SANMH18 SANMH17 25.8 0.33 0.33 6 16 16 4.39 0.06 0.28 0.05 0.05 0.33
20 SANMH17 SANMH12 24.74 0.16 0.49 2 5 21 4.38 0.09 0.38 0.07 0.07 0.45
12 SANMH12 SANMH11 58.04 0.34 2.01 6 16 80 4.27 0.32 1.38 0.30 0.30 1.68
11 SANMH11 SANMH7 58.03 0.32 2.33 5 13 93 4.25 0.38 1.60 0.35 0.35 1.95
6 SANMH5 SANMH7 83.29 0.48 0.48 7 19 19 4.38 0.08 0.33 0.07 0.07 0.40
10 SANMH7 SANMH10 76.05 0.46 3.27 13 35 146 419 0.59 2.49 0.49 0.49 2,98
9 SANMH10 SANMHS8 76.05 0.43 3.7 12 32 178 4.17 0.72 3.01 0.56 0.56 3.56
8 SANMHS8 SANMH9 65.5 0.43 29.68 8 21 1524 3.67 6.17 22.69 4.45 4.45 2714
8A SANMH9 SANMH106 69.95 0.45 30.13 8 21 1545 3.67 6.26 22.98 4.52 452 27.50
External MH153 SANMH106 SANMH105 65.85 0.00 30.13 0 0 1545 3.67 6.26 22.98 4.52 452 27.50

NOTE: SANITARY MH 100 SERIES REPRESENT EXTERNAL MANHOLES
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NOTES:

This is a schematic representation of the sanitary sewer

distribution system. While this drawing and its detail views are
shown to a scale, symbols and sanitary sewers are not plotted to
scale. This mapping should be used for general purposes only.

FUTU

RE ROW

KING'S HIGHWAY No. 10

KING'S HIGHWAY No. 10

TOWNSHIP OF

FOLEY |

LEGEND:

PROPERTY

MANHOLES

©
MH-159
PMH-200

SOUTHGATE

EXISTING PROPERTY LINE
DRAFT PLAN APPROVED DEVELOPMENT PARCEL
DRAFT PLAN APPROVED DEVELOPMENT PHASES
WATERCOURSES
WETLAND (GRCA)

SANITARY MANHOLE
MUNICIPALLY OWNED MANHOLE NUMBER
MANHOLE NOT YET ADOPTED BY MUNICIPALITY

FLOW/CAPACITY (%)

<=20.0
<=40.0
<=60.0
<=280.0
<=100.0

PIPE MATERIAL

AC

CONC
PVC

DIAMETER
MATERIAL

ASBESTOS CEMENT
CONCRETE
POLYVINYL CHLORIDE

LENGTH @ SLOPE — FLOW/CAPACITY

s IN-LINE CLEAN OUT AND SHUT-OFF VALVE
— — @ —_
N FORCEMAIN

DUNDALK SANITARY
COLLECTION SYSTEM

FEBRUARY 2022
SCALE 1:3,000
A4179 RO2 / A4160 R44/R45

TRITON
ENGINEERING
SERVICES

LIMITED

Consulting Enginee:

i
1
(=]

Fergus, Ontario



AutoCAD SHX Text
Fergus, Ontario


DESIGNED BY:
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JL'A
CONSULTING ENGINEERS
DATE: 2022.08.26
DOWN STREAM SANITARY SEWER CAPACITY ANALYSIS - GLENELG PHASE 3
FROM TO LENGTH COMBINED Combined + | DIA. SLOPE CAP. VEL.
CATCHMENT AREA MH MH (m) ws) additional || (mm) (%) (/)  (mis) ||PereentFull
Additional flow coming into MH-32
From Hwy 10 MH-32 MH-31 93 0 0 250 0.25% 29.73 0.61 0%
MH-31 MH-30 93 0.1 0.1 250 0.26% 30.32 0.62 0%
MH-30 MH-29 99.4 0.5 0.5 250 0.26% 30.32 0.62 2%
MH-29 MH-88 105.8 1.2 1.2 250 0.29%  32.02 0.65 4%
Additional flow coming into MH-120
From Braemore St E MH-120 MH-119 85 0.3 0.3 250 0.28% 31.47 0.64 1%
MH-119 MH-118 71.6 0.3 0.3 250 0.29%  32.02 0.65 1%
MH-118 MH-88 104 0.4 0.4 250 2.03% 84.73 1.73 0%
MH-88 MH-28 771 1.6 1.6 250 0.23% 28.52 0.58 6%
MH-28 MH-27 118.9 19 19 250 0.42%  38.54 0.79 5%
MH-27 MH-26 118.6 22 22 250 0.40% 37.61 0.77 6%
MH-26 MH-25 119.5 24 24 250 0.43%  39.00 0.79 6%
MH-25 MH-22 118.9 27 27 250 0.45% 39.89 0.81 7%
MH-22 MH-21 118.6 5.6 5.6 250 1.43% 7111 1.45 8%
MH-21 MH-20 118.3 5.9 59 300 0.26% 49.31 0.70 12%
MH-20 MH-19 117.7 6.2 6.2 300 0.45% 64.87 0.92 10%
Additional flow coming into MH-152
From Braemore St W MH-152 MH-146 104.2 0.2 0.2 250 0.42% 38.54 0.79 1%
MH-146 MH-82 741 0.4 0.4 250 0.46% 40.33 0.82 1%
MH-82 MH-49 126.2 0.6 0.6 250 0.27% 30.90 0.63 2%
MH-49 MH-48 95.7 0.9 0.9 250 0.22% 27.89 0.57 3%
MH-48 MH-47 94.5 1.2 1.2 250 0.33% 34.16 0.70 4%
Additional flow coming into MH-134
From Highpoint St MH-134 MH-133 38 0.1 0.1 200 1.29% 37.25 1.19 0%
MH-133 MH-130 81.5 0.4 0.4 200 0.59% 25.19 0.80 2%
MH-130 MH-135 941 1.2 1.2 200 0.45% 22.00 0.70 5%
MH-135 MH-137 571 1.5 1.5 200 0.49% 22.96 0.73 7%
MH-137 MH-138 48.4 1.6 1.6 200 0.37% 19.95 0.64 8%
MH-138 MH-139 99.2 1.6 1.6 200 0.36% 19.68 0.63 8%
MH-139 MH-140 61.5 1.6 1.6 200 0.44% 21.76 0.69 7%
MH-140 MH-141 53.5 1.6 1.6 200 0.41% 21.00 0.67 8%
MH-141 MH-75 14.4 1.6 1.6 200 0.21% 15.03 0.48 11%
MH-75 MH-74 91.4 1.8 1.8 200 0.39% 20.48 0.65 9%
MH-74 MH-47 20.7 24 24 200 0.77% 28.78 0.92 8%
MH-47 MH-46 79.3 3.8 3.8 250 0.42% 38.54 0.79 10%
MH-46 MH-45 71.6 3.9 3.9 250 0.40% 37.61 0.77 10%
MH-45 MH-19 1241 41 41 250 0.40% 37.61 0.77 11%
MH-19 MH-18 87.8 10.2 10.2 375 0.42% 113.63 1.03 9%
MH-18 MH-17 110.6 10.7 10.7 375  041% 112.27 1.02 10%
Additional flow coming from Glenelg Phase 3 10.33
From White Rose Phase 3 3.26
From Bradely St MH-126 MH-125 64 3.46 13.79 200 0.44% 21.76 0.69 63%
MH-125 MH-124 75 3.66 13.99 200 0.52%  23.65 0.75 59%
MH-124 MH-123 36 3.76 14.09 200 0.42% 21.26 0.68 66%
MH-123 MH-86 43.3 4.36 14.69 200 0.46% 22.24 0.71 66%
MH-86 MH-85 71.9 4.56 14.89 200 0.47% 22.49 0.72 66%
MH-85 MH-80 129.5 4.56 14.89 200 041% 21.00 0.67 1%
MH-80 MH-69 112.2 5.46 15.79 200 0.43% 21.51 0.68 73%
Toronto Street to Owen Sound Street Leg MH-69 MH-68 124.7 9.16 19.49 200 0.37% 19.95 0.64 98%
MH-68 MH-67 71 9.56 19.89 250 0.23% 28.52 0.58 70%
MH-67 MH-43 69.8 9.56 19.89 250 0.26%  30.32 0.62 66%
MH-43 MH-42 1125 9.66 19.99 250 0.38% 36.66 0.75 55%
MH-42 MH-17 128.6 10.16 20.49 250 0.43% 39.00 0.79 53%
MH-17 MH-16 93 171 27.43 450 0.40% 180.32 1.13 15%
MH-16 MH-15 93.9 17.3 27.63 450 0.39% 178.05 1.12 16%




DESIGNED BY: AM
c Roz I ER REVIEWED BY: JL'A
CONSULTING ENGINEERS
DATE: 2022.08.26
DOWN STREAM SANITARY SEWER CAPACITY ANALYSIS - GLENELG PHASE 3
FROM To TENGTH  COMBINED Combined + || DIA. SLOPE CAP.  VEL.
CATCHMENT AREA MH MH (m) ws) additional || (mm) (%) ()  (mis) |PereentFul
Additional flow coming into MH-153 275
From Glenelg MH-153 MH-108 65.9 0 275 250  0.29% 3202 065 86%
MH-108 MH-107 100 0 275 250 0.30% 3257 066 84%
MH-107 MH-105 100 0.1 276 250 0.30% 3257 066 85%
MH-105 MH-104 100 0.1 276 250 0.30% 3257 066 85%
MH-104 MH-154 92 0.2 277 250 0.30% 3257 066 85%
MH-154 MH-51 o7 0.2 277 250 0.30% 3257 066 85%
MH-51 MH-50 89.6 15 29 300 015% 3745  0.53 77%
MH-50 MH-38 99.1 16 20.1 300 022% 4536  0.64 64%
MH-38 MH-15 1222 1.9 20.4 300 036% 5802  0.82 51%
MH-15 MH-83 719 256 63.43 525 039% 26857 1.4 24%
MH-83 MH-14 75.9 25.8 63.63 525  020% 19233  0.89 33%
MH-14 MH-13 68 26.4 64.23 525  029% 231.60  1.07 28%
MH-13 MH-12 1262 359 7373 525  036% 258.04 1.9 20%
MH-12 MH-11 125.9 36.4 7423 525  037% 261.60  1.21 28%
MH-11 MH-10A 802 36.4 7423 600  0.22% 288.00 1.2 26%
MH-10A MH-10B 133 365 7433 600 0.08% 173.67  0.61 43%
From Hanbury St MH-201 MH-202 1006 03 03 200 071% 27.64 088 1%
MH-202 MH-204 725 05 05 250 0.28% 3147 064 2%
MH-204 MH-205 72.8 05 05 250 0.27% 3090 063 2%
MH-205 MH206 466 06 0.6 250  0.28% 3147 064 2%
MH-206 MH-207 1042 07 07 250 0.28% 3147 064 2%
MH-207 MH-208 823 08 08 250 0.27% 3090 063 3%
MH-208 MH-10B 823 08 08 250 0.28% 3147 064 3%
MH-10B MH-9 95.8 373 14946 || 600 0.22% 288.00 1.2 52%
MH-9 MH-8 927 374 14956 || 600 0.25% 307.01 1.9 49%
MH-8 MH-7 102.7 375 14966 || 600 0.18% 26050 092 57%
MH-7 MH-6 1045 376 14976 || 600  0.14% 22074 081 65%
MH-6 MH-5 99.4 377 149.86 || 600 0.22% 288.00 1.2 52%
MH-5 MH-4 104.6 378 14996 || 600 0.25% 307.01 1.9 49%
MH-4 MH-3 119 379 150.06 || 600  0.18% 26050  0.92 58%
MH-3 MH-2 106.4 38.1 15026 || 600  0.24% 300.80  1.06 50%
MH-2 MH-1 94.8 39.2 15136 || 600 0.25% 307.01  1.09 49%
Wastewater Treatment Facility MH-1 WWTF 110 393 15146 || 600 0.19% 267.64 095 57%
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File: 1060-6220

CROZIER Date: 2022.08.26

CONSULTING ENGINEERS By: AM
Check By: JL'A

Glenelg Phase 3 Development - Domestic Water Design Criteria

Developed Site Area 25.93 ha
Number of Residential Units- Single Detached 363 units
Number of Residential Units- Semi Detached 18

Number of Residential Units- Townhouse 72 units

Total Number of Units 453 units
Persons Per Unit 2.66 persons/unit
Residential Population 1,205 persons

Domestic Water Design Flows

Residential [Per New Development Unit Flow Rates, Triton Engineering (2022) 279 L/C-day

Total Domestic Water Design Flows

Average Residential Daily Flow 3.89 L/sec
Max Day Peak Factor 2.75
Max Day Demand Flow 10.70 L/sec
Peak Hour Factor 413
Peak Hour Flow 16.07 L/sec
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CROZIER

CONSULTING ENGINEERS

Project: Glenelg Expansion
Project No.: 1060-6220
Date: 25-Aug-22
By: AM
Check: JL'A

Dundalk Water System Capacity Evaluation

DESCRIPTION 2022 UNITS

Available Capacity 2,817 m3/day
Max Day Flow 941 m3/day
Reserve Capacity 1,876 m3/day
Serviced Households 1,299 ERUs

Persons Per Existing Residential Unit (2016 Census Data) 2.6 Persons
Maximum Day Per Capita Flow 0.279 m3/day
Persons Per New Equivalent Residential Unit (2017 DC Background Study) 2.66 Persons
Addditional population that can be served 6724 Persons
Additional ERUs that can be served 2528 ERUs

TOTAL EQUIVALENT RESIDENTIAL UNIT (ERU) SUMMARY OF OCCUPIDE, COMMITTED AND UNCOMMITTED UNITS

DEVELOPMENT OCCUPIED UNITS 2021 | COMMITTED UNITS| UNCOMMITTED UNITS
White Rose (Phase 1& 2) 63 3 0
Flato North (Phase 2A) 72 0 0
Flato North (Phase 3) 42 4 0
Flato North (Phase 4) 22 0 0
Flato North (Phase 5) 10 49 0
Flato North (Phase 6) 20 48 0
Glenelg (Phase 1) 0 183 0
Flato West Block 75 0 56 0
Flato East (Phase 7, 8 & 10) 0 188 0
Infill Lots 3 3 0
TOTAL COMMITTED UNITS 2021 534 0
White Rose (Phase 3) 0 0 88
Flato East (Phase 9) 0 0 47
Flato East (Phase 11) 0 0 193
Glenelg (Phase 2) 0 0 155
Dundalk Commercial 0 0 11
Dundalk North (Glenelg Expansion) 0 0 453
TOTAL UNCOMMITTED UNITS 1396
Total Number of Available ERUs 2528
Total Projected ERUs of Reserve Capacity Available Upon Occupation of Committed Units 1994
Projected ERUs of Reserve Capacity Available Upon Occupation of The Above Uncommitted Units 598
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APPENDIX C

Hydrologic Parameter Sheets
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Project Name: Glenelg Expansion Lands  D.A. NAME PRE-1
CROZIER Project Number: 1060-6220 D.A. AREA (ha) 4.32
& ASSOQ ATES Date: 2022-08-11
Consulting Engineers By: KS
Hydrologic Parameters: CALIB NASHYD Command
Pre Development Drainage Area: Catchment PRE-1
Pre-Dev to CP Trail
Curve Number Calculation
Soil Types Present:
Type ID Hydrologic % Area  Ared
Listowel Silt Loam LTW B 100.0% 4.3
0
0
0
Total Area 4.3
Impervious Landuses Present:
Roadway Sidewalk Driveway Building SWMF Subtotals
Soils Areq CN Ared CN Ared CN Area (ha) CN Ared CN Ared A*CN
LTW 0 98 0 98 0 98 0.000 98 0 98 0.00 0.00
0 0 98 0 98 0 98 0 98 98 0 0
0 98 98 98 98 98 0 0
0 98 98 98 98 98 0 0
Subtotal Area 0 0 0 0 0
Pervious Landuses Present:
Woodland Meadow Wetland Lawn Cultivated Subtotals
Soils Area CN Area CN Area CN Area (ha) CN Area CN Area A*CN
LTW 0.00 0.00 0.00 0.00 43 74 4.32 319.68
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Subtotal Area 0.00 0.00 0.00 0.00 4.3
Total Pervious Area 4.3
Composite Area Total Impervious Area 0.0
Calculations % Impervious 0.0%
Composite Curve Number 74.0
Total Area Check 4.3
Initial Abstraction and Tp Calculations
Inifial Abstraction Composite Curve Number
Area N Listowel Silt 0 0
Landuse A (mm) (ha) ATIA RC Area RC Area RC Area RC Area A*RC
Woodland 10 0.00 0 0 0 0 0 0
Meadow 8 0 0 0 0 0 0 0
Wetland 16 0 0 0 0 0 0 0
Lawn 5 0 0 0 0 0 0 0.000
Cultivated 7 4 30.24 0.35 4 0 0 0 1.512
Impervious 2 0 0 0 0 0 0 0.000
Composite 1A 4.32 7 Composite Runoff Coefficient 0.350
Time to Peak Inputs Uplands Bransby Williams Airport
Flow Path Length Drop  Slope o5 Velocity TOTAL
Description (m) (m) (%) V/S (m/s) Tc (hr) Tp(hr) To (hr) Tc (hr)  Tp(hr) | Tc (hr) Tp(hr)
Overland 184.5 2 1.08% 2.7 0.28 0.18 0.12 0.12 0.15 0.10 0.54 0.36
|Appropriate calculated time to 0.36] Appropriate Method: Airport |
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Project Name: Glenelg Expansion Lands ~ D.A. NAME PRE-2
CROZIER Project Number: 1060-6220 D.A. AREA (ha) |13.33
& ASSOCIATES Date: 2022-08-11
Consulting Engineers By: KS
Hydrologic Parameters: CALIB NASHYD Command
Pre Development Drainage Area: Catchment PRE-2
Pre-Dev to North Tile
Curve Number Calculation
Soil Types Present:
Type 1D Hydrologic % Ared Ared
Listowel Silt Loam LTW B 100.0% 13.3
0
0
0
Total Area 13.3
Impervious Landuses Present:
Roadway Sidewalk Driveway Building SWMF Subtotals
Soils Ared CN Area CN Areq CN Area (ha) CN Area CN Areq A*CN
LTW 0 98 0 98 0 98 0.000 98 0 98 0.00 0.00
0 0 98 0 98 0 98 0 98 98 0 0
0 98 98 98 98 98 0 0
0 98 98 98 98 98 0 0
Subtotal Area 0 0 0 0 0
Pervious Landuses Present:
Woodland Meadow Wetland Lawn Cultivated Subtotals
Soils Ared CN Area CN Areq CN Area (ha) CN Area CN Area A*CN
LTW 0.00 0.00 0.00 0.00 13.3 74 13.33 986.42
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Subtotal Area 0.00 0.00 0.00 0.00 13.3
Total Pervious Area 13.3
Composite Area Total Impervious Area 0.0
Calculations % Impervious 0.0%
Composite Curve Number 74.0
Total Area Check 13.3
Initial Abstraction and Tp Calculations
Initial Abstraction Composite Curve Number
Area « Listowel Silt 0 0
Landuse 1A (mm) o) | ATIA e g RC Areq RC__ _Area RC___ Ared A'RC
Woodland 10 0.00 0 0 0 0 0 0
Meadow 8 0 0 0 0 0 0 0
Wetland 16 0 0 0 0 0 0 0
Lawn 5 0 0 0 0 0 0 0.000
Cultivated 7 13 93.31 0.35 13 0 0 0 4.666
Impervious 2 0 0 0 0 0 0 0.000
Composite |A 13.33 7 Composite Runoff Coefficient 0.350
Time fo Peak Inputs Uplands Bransby Williams Airport
Flow Path Length Drop  Slope o5 Velocity TOTAL
Description (m) (m) (%) V/S (m/s) Tc (hr) Tp(hr) To () Tc (hr)  Tp(hr) | Tc (hr) Tp(hr)
Overland 552.64 6 1.09% 2.7 0.28 0.55 0.37 0.37 0.40 0.27 0.93 0.62
|Appropriate calculated time to 0.62] Appropriate Method: Airport
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Project Name: Glenelg Expansion Lands  D.A. NAME PRE-3
CROZIER Project Number: 1060-6220 D.A. AREA (ha) 3.05
& ASSOQ ATES Date: 2022-08-11
Consulting Engineers By: KS
Hydrologic Parameters: CALIB NASHYD Command
Pre Development Drainage Area: Catchment PRE-3
Pre-Dev to East Tile
Curve Number Calculation
Soil Types Present:
Type ID Hydrologic % Area  Ared
Listowel Silt Loam LTW B 100.0% 3.1
0
0
0
Total Area 3.1
Impervious Landuses Present:
Roadway Sidewalk Driveway Building SWMF Subtotals
Soils Areq CN Ared CN Ared CN Area (ha) CN Ared CN Ared A*CN
LTW 0 98 0 98 0 98 0.000 98 0 98 0.00 0.00
0 0 98 0 98 0 98 0 98 98 0 0
0 98 98 98 98 98 0 0
0 98 98 98 98 98 0 0
Subtotal Area 0 0 0 0 0
Pervious Landuses Present:
Woodland Meadow Wetland Lawn Cultivated Subtotals
Soils Area CN Area CN Area CN Area (ha) CN Area CN Area A*CN
LTW 0.00 0.00 0.00 0.00 3.1 74 3.05 225.70
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Subtotal Area 0.00 0.00 0.00 0.00 3.1
Total Pervious Area 3.1
Composite Area Total Impervious Area 0.0
Calculations % Impervious 0.0%
Composite Curve Number 74.0
Total Area Check 3.1
Initial Abstraction and Tp Calculations
Inifial Abstraction Composite Curve Number
Area N Listowel Silt 0 0
Landuse A (mm) (ha) ATIA RC Area RC Area RC Area RC Area A*RC
Woodland 10 0.00 0 0 0 0 0 0
Meadow 8 0 0 0 0 0 0 0
Wetland 16 0 0 0 0 0 0 0
Lawn 5 0 0 0 0 0 0 0.000
Cultivated 7 3 21.35 0.35 3 0 0 0 1.068
Impervious 2 0 0 0 0 0 0 0.000
Composite 1A 3.05 7 Composite Runoff Coefficient 0.350
Time to Peak Inputs Uplands Bransby Williams Airport
Flow Path Length Drop  Slope o5 Velocity TOTAL
Description (m) (m) (%) V/S (m/s) Tc (hr) Tp(hr) To (hr) Tc (hr)  Tp(hr) | Tc (hr) Tp(hr)
Overland 158.58 6.5 4.10% 2.7 0.55 0.08 0.05 0.05 0.10 0.07 0.32 0.22
|Appropriate calculated time to 0.22] Appropriate Method: Airport |

J:\1000\1060-Flato Dev\6220- Glenelg Expansion Lands\Design\Civil_Water\SWM Calculations\Hydrological Parameters\2022.08.11 Pre-Development Hydrological

Parameters




Project Name: Glenelg Expansion Lands  D.A. NAME PRE-4
CROZIER Project Number: 1060-6220 D.A. AREA (ha) |2.29
& ASSOQ ATES Date: 2022-08-11
Consulting Engineers By: KS
Hydrologic Parameters: CALIB NASHYD Command
Pre Development Drainage Area: Catchment PRE-4
Pre-Dev to South Residential
Curve Number Calculation
Soil Types Present:
Type ID Hydrologic % Area  Ared
Listowel Silt Loam LTW B 100.0% 2.3
0
0
0
Total Area 2.3
Impervious Landuses Present:
Roadway Sidewalk Driveway Building SWMF Subtotals
Soils Areq CN Ared CN Ared CN Area (ha) CN Ared CN Ared A*CN
LTW 0 98 0 98 0 98 0.000 98 0 98 0.00 0.00
0 0 98 0 98 0 98 0 98 98 0 0
0 98 98 98 98 98 0 0
0 98 98 98 98 98 0 0
Subtotal Area 0 0 0 0 0
Pervious Landuses Present:
Woodland Meadow Wetland Lawn Cultivated Subtotals
Soils Area CN Area CN Area CN Area (ha) CN Area CN Area A*CN
LTW 0.00 0.00 0.00 0.00 2.3 74 2.29 169.46
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Subtotal Area 0.00 0.00 0.00 0.00 2.3
Total Pervious Area 2.3
Composite Area Total Impervious Area 0.0
Calculations % Impervious 0.0%
Composite Curve Number 74.0
Total Area Check 2.3
Initial Abstraction and Tp Calculations
Inifial Abstraction Composite Curve Number
Area N Listowel Silt 0 0
Landuse A (mm) (ha) ATIA RC Area RC Area RC Area RC Area A*RC
Woodland 10 0.00 0 0 0 0 0 0
Meadow 8 0 0 0 0 0 0 0
Wetland 16 0 0 0 0 0 0 0
Lawn 5 0 0 0 0 0 0 0.000
Cultivated 7 2 16.03 0.35 2 0 0 0 0.802
Impervious 2 0 0 0 0 0 0 0.000
Composite 1A 2.29 7 Composite Runoff Coefficient 0.350
Time to Peak Inputs Uplands Bransby Williams Airport
Flow Path Length Drop  Slope o5 Velocity TOTAL
Description (m) (m) (%) V/S (m/s) Tc (hr) Tp(hr) To (hr) Tc (hr)  Tp(hr) | Tc (hr) Tp(hr)
Overland 208.86 2 0.96% 2.7 0.26 0.22 0.15 0.15 0.18 0.12 0.60 0.40
|Appropriate calculated time to 0.40] Appropriate Method: Airport |
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Project Name: Glenelg Expansion Lands  D.A. NAME PRE-5
CROZIER Project Number: 1060-6220 D.A. AREA (ha) 3.00
& ASSOQ ATES Date: 2022-08-11
Consulting Engineers By: KS
Hydrologic Parameters: CALIB NASHYD Command
Pre Development Drainage Area: Catchment PRE-5
Pre-Dev to Southeast Tile
Curve Number Calculation
Soil Types Present:
Type ID Hydrologic % Area  Ared
Listowel Silt Loam LTW B 100.0% 3.0
0
0
0
Total Area 3.0
Impervious Landuses Present:
Roadway Sidewalk Driveway Building SWMF Subtotals
Soils Areq CN Ared CN Ared CN Area (ha) CN Ared CN Ared A*CN
LTW 0 98 0 98 0 98 0.000 98 0 98 0.00 0.00
0 0 98 0 98 0 98 0 98 98 0 0
0 98 98 98 98 98 0 0
0 98 98 98 98 98 0 0
Subtotal Area 0 0 0 0 0
Pervious Landuses Present:
Woodland Meadow Wetland Lawn Cultivated Subtotals
Soils Area CN Area CN Area CN Area (ha) CN Area CN Area A*CN
LTW 0.00 0.00 0.00 0.00 3.0 74 3.00 222.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Subtotal Area 0.00 0.00 0.00 0.00 3.0
Total Pervious Area 3.0
Composite Area Total Impervious Area 0.0
Calculations % Impervious 0.0%
Composite Curve Number 74.0
Total Area Check 3.0
Initial Abstraction and Tp Calculations
Inifial Abstraction Composite Curve Number
Area N Listowel Silt 0 0
Landuse A (mm) (ha) ATIA RC Area RC Area RC Area RC Area A*RC
Woodland 10 0.00 0 0 0 0 0 0
Meadow 8 0 0 0 0 0 0 0
Wetland 16 0 0 0 0 0 0 0
Lawn 5 0 0 0 0 0 0 0.000
Cultivated 7 3 21 0.35 3 0 0 0 1.050
Impervious 2 0 0 0 0 0 0 0.000
Composite 1A 3.00 7 Composite Runoff Coefficient 0.350
Time to Peak Inputs Uplands Bransby Williams Airport
Flow Path Length Drop  Slope o5 Velocity TOTAL
Description (m) (m) (%) V/S (m/s) Tc (hr) Tp(hr) To (hr) Tc (hr)  Tp(hr) | Tc (hr) Tp(hr)
Overland 105.7 4.5 4.26% 2.7 0.56 0.05 0.04 0.04 0.07 0.05 0.26 0.17
|Appropriate calculated time to 0.17] Appropriate Method: Airport |
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CROZIER

CONSULTING ENGINEERS

PROJECT: Glenelg Expansion Lands

PROJECT No.: 1060-6220
FILE: Post-Development Breakdown
DATE: 2022.08.22

DESIGN: K. Swain
CHECK: A. West

Drainage Areas
Post-Development Breakdown

Description Area (sqm) Area (ha) Runoff Coeff. TIMP A*TIMP XimP A*XIMP
Single Family Residential 96660 9.67 0.59 55% 5.32 45% 4.35
Semi-Detached Residential 4751 0.48 0.66 65% 0.31 45% 0.21
Townhouses 16596 1.66 0.73 75% 1.24 55% 0.91
SWM Facility 14329 1.43 0.55 50% 0.72 50% 0.72
Park 13915 1.39 0.30 14% 0.20 14% 0.19
Roads 76081 7.61 0.75 79% 5.98 79% 5.98
Walkways 3441 0.34 0.90 100% 0.34 100% 0.34
Total 259900 25.99 0.63 62% 16.05 52% 13.51




Project Name: Glenelg Expansion Lands D.A. NAME NYHD185
CROZIER Project Number: 1060-6220 D.A. AREA (ha)  [1.66
&ASSOCIATES Date: 2022-08-11
Consulfing Engineers By: KS
Hydrologic Parameters: CALIB NASHYD Command
Post-Development Drainage Area: Catchment NYHD185
Draining to Bioretention and PP
Curve Number Calculation
Soil Types Present:
Type 1D Hydrologic % Area Area
Listowel Silt Loam LTW B 100.0% 1.7
0
0
0
Total Area 1.7
Impervious Landuses Present:
Roadway Sidewalk Driveway Building SWMF Subtotals
Soils Area CN Area CN Area CN Area (ha) CN Area CN Area A*CN
LTW 0 98 0.01447 98 0.05788 98 0.217 98 0 98 0.29 28.36
0 0 98 0 98 0 98 0 98 98 0 0
0 98 98 98 98 98 0 0
0 98 98 98 98 98 0 0
Subtotal Area 0 0.01447 0.05788 0.21705 0
Pervious Landuses Present:
Woodland Meadow Wetland Lawn Cultivated Subtotals
Soils Area CN Area CN Area CN Area (ha) CN Area CN Area A*CN
LTW 0.00 0.00 0.00 1.27 69 0.0 74 1.27 87.42
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Subtotal Area 0.00 0.00 0.00 1.27 0.0
Total Pervious Area 1.3
Composite Area Total Impervious Area 0.4
Calculations % Impervious 23.9%
Composite Curve Number 69.6
Total Area Check 1.7
Initial Abstraction and Tp Calculations
Initial Abstraction Composite Curve Number
Area N Listowel Silt 0 0
Landuse A (mm] (ha) ATIA RC Area RC Ared RC Ared RC Ared A*RC
Woodland 10 0.00 0 0 0 0 0 0
Meadow 8 0 0 0 0 0 0 0
Wetland 16 0 0 0 0 0 0 0
Lawn 5 1.2669 | 6.3345 | 0.25 1.3 0 0 0 0.317
Cultivated 7 0 0 0 0 0 0 0.000
Impervious 2 0.2894 ] 0.5788 | 0.90 0.29 0 0 0 0.260
Composite |A 1.56 | 4.44214 |Composite Runoff Coefficient 0.347
Time fo Peak Inputs Uplands Bransby Williams Airport
Flow Path Length  Drop  Slope o5 Velocity TOTAL
Description (m) (m) (%) V/S (m/s) Tc (hr) Tp(hr) To (hr) Tc (hr)  Tp(hr) | Tc (hr) Tp(hr)
Overland 121 2.42 2.00% 2.7 0.38 0.09 0.06 0.06 0.10 0.06 0.36 0.24
|Appropriate calculated time to 0.24] Appropriate Method: Airport |
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APPENDIX D

VO6 Model Input & Output Files

C.F. Crozier & Associates Inc.
Project No. 1060-6220
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APPENDIX E

SWM Facility Calculations

C.F. Crozier & Associates Inc.
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APPENDIX F

Water Balance Calculations

C.F. Crozier & Associates Inc.
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APPENDIX G

Glenelg Phase 2 Lands Design Excerpts

C.F. Crozier & Associates Inc.
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