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Corporation of the Municipality of Central Elgin
450 Sunset Drive
St. Thomas, ON N5R 5V1

Attention: Mr. Lloyd Perrin, Director of Physical Services
Re: Servicing and Stormwater Management Feasibility Study

Proposed Subdivision Development — Craigholme Phase 6
Belmont, Ontario

1. INTRODUCTION

This Servicing and Preliminary Stormwater Management (SWM) Feasibility Study (Study) has been prepared by Strik,
Baldinelli, Moniz Ltd. (SBM) to provide preliminary servicing and stormwater management design flows and storage
requirements for the Craigholme subdivision, Phase 6 in Belmont, Ontario.

The site is bordered by the Seventh Ave Right-of-way (R.0.W.) to the north, existing single-family residential lands
to the east, and agricultural/open space to the south and west. It is our understanding that the proposed
development is to include 158 single family residential units, 17 semi-detached lots (34 units), 4 street townhouse
blocks (4 units each and 16 units total), 2.71 ha block (Block 183) for future residential/school use, and a 1.92 ha
block (Block 184) for storm water management (SWM) and wetland located south of the subject site, for a total site
area of 19.66 ha.

2. SANITARY SERVICING

As per the Craigholme Estates Ltd. - Phase 5 Sanitary Key Plan by Parsons, dated December 19, 2016, provided in
Appendix A, there is a 250 mm diameter sanitary service stub, capped at the southeast of the development limit
within a servicing easement. As per this Sanitary Design Sheet, the existing stub capped at property line has been
designed for a population of 800 people with a total area of 16.456 ha. The design sheet shows a peak flow for the
Phase 6 lands of 17.59 L/s. The Phase 6 residential subdivision sanitary sewers are to be connected to the existing
sanitary manhole SA-2 within the Kettle Creek Drive Right-of-Way (R.0.W) via the existing 250 mm stub.

The proposed development is to include a total of 209 residential units and a 2.709 ha block (Block 183) for future
residential/school use designed to have a population of 375 people. The population for the entire development was
calculated using the population density of 3.5 people per unit, as per the Municipality of Central Elgin Design
Guidelines and Construction Standards (DG&CS). This results in a total population of 1103 people. The sanitary peak
flow was calculated by multiplying population for the entire site by the average usage of 400 litres per day per capita,
and the Harmon peaking factor “M”. The sanitary design flow peak for the entire site area was calculated by adding
residential and the infiltration allowance of 0.20 litres per second per hectare. These calculations are provided in the
sanitary sewer design sheet provided in Appendix B. The sanitary sewer design sheet shows that the proposed 250
mm diameter sanitary sewers at the existing and proposed minimum slope of 0.28% have sufficient capacity to
convey the peak design flow of 18.60 L/s to existing sanitary manhole SA-2.
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As per the Craigholme Estates Ltd. - Phase 5 Storm and Sanitary Design Sheet by Parsons, the existing sanitary stub
capped at the property limit within the municipal easement was designed for a catchment area of 16.456 ha and a
population of 800 people, which produces a peak design flow of 17.59 L/s, which is 1.01 L/s less than the calculated
flows per SBM'’s sanitary design sheet provided in Appendix B. Design sheets provided by Parsons show that the
minimum additional capacity downstream prior to the ultimate outlet is 11.76 L/s and therefore it is determined
there is available capacity within the downstream sanitary sewers for the increase in flows of 1.01 L/s. The
Municipality to review and advise if downstream sewers, lift station, treatment plant etc. have capacity for the slight
increase in original design flows.

3. STORM WATER MANAGEMENT AND STORM SERVICING

3.1 Design Criteria
The following SWM management criteria were established for this site:

e Quantity Controls
o The post-development flows generated from the site during the 2-year to 100-year design storms
are to be attenuated to the pre-development levels.

e Grading and Drainage Controls
o Grading will direct overland flows to the proposed on-site dry pond to be released to the existing
creek/wetland via outlets within the SWM Block matching pre-development levels or less for each
storm event.

e Quality Controls
o A normal level of stormwater quality control (70% total suspended solids [TSS] removal) is
proposed on site and will be accomplished through a treatment train approach using lot-level
controls, snouts in road catch basins, and Qil/Grit Separator (OGS) units.

3.2 Hydrologic Model
Hydrologic modelling was performed using EPA SWMM 5.1, a widely accepted model for urban developments, to
generate runoff hydrographs and route flows through the storage structures.

3.2.1 Rainfall Data

The Chicago storm distribution in Table 1 was derived from the Intensity-Duration-Frequency (IDF) Parameters
obtained from Environment and Climate Change Canada Rain Gauge Information dated 27th of February 2019 for
The St Thomas WPCP ID ON_6137362 (Table 2b) from 1926 - 2007 provided in Appendix C.

The Intensity from Table 2b of the above rain gauge information was inputted in Miduss IDF Curve Fit tools (as shown
in Miduss IDF to Chicago Conversion provided in Appendix C) to produce the Chicago Distribution parameters. The
St Thomas WPCP Chicago Rainfall Distribution Parameters are shown in Table 2 below:

Return Parameters Duration
Period (Years) a b c (Hours)
2 737.970 7.382 0.8035 3

5 1009.820 7.472 0.8055 3

10 1178.220 7.382 0.8049 3

25 1398.350 7.382 0.8048 3

50 1497.170 6.876 0.7978 3

100 1634.380 6.798 0.7954 3

Table 1: St. Thomas WPCP Chicago Distribution
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Hyetographs for the 2 to 100-year rainfall events were created using the Ministry of Transportation Ontario Drainage
Management Manual (MTO DMM) and provided in Appendix C. The time and intensity values obtained from the
hyetographs were inputted into the stormwater management model.

3.2.2 Pre-Development Conditions

Under pre-development conditions, the site is an open field with a wetland feature at the south west of the property.
As per the topographic survey completed by MTE Consultants Inc. dated March 9, 2018, shows the entire site drains
to the south west corner of the property. Refer to the Pre-development Modelling Diagram provided in Appendix D.

The Soil Conservation Service (SCS) curve number of 91 was used for the pervious areas, based on Hydrologic Soil
Group D and cultivated land without conservation treatment according to Table A.4 of the SWMM5.1 user manual.

The pre-development catchment parameters are as follows:

Catchment Area % Overland Overland N- Dstore- SCS Curve
(ha) Impervious Flow Width Slope (%) Pervious | Pervious Number
(m) (mm)
Al101 19.656 0 278 1.5 0.17 5 91

Table 2: Pre-Development Catchment Parameters

Under pre-development conditions, the runoff coefficient ‘C’ of the subject site is 0.2, which is equivalent to 0%
imperviousness. The overland slope of 1.5% was conservatively used based on the existing topography. The N-
pervious value of 0.17 (for cultivated soils) was obtained from Table A.6 of the SWMM5.1 manual provided in
Appendix C. The depression storage (Dstore) for the pervious surface of 5 mm (for Pasture) was obtained from Table
A.5 of the SWMM5.1 manual provided in Appendix C.

3.2.3 Post-Development Conditions

Under post-development conditions, the subject site is to include 158 single family residential units, 17 semi-
detached lots (34 units), 4 street townhouse blocks (4 units each and 16 units total), 2.709 ha block (Block 183) for
future residential/school use, 1.93 ha block (Block 184) for storm water management (SWM) and wetland located
south of the subject site. Refer to the Draft Plan of Subdivision by MTE provided in Appendix A.

The post-development conditions and catchment areas are shown on the Post-development Modelling Diagram
provided in Appendix E.

The post-development catchment parameters are as follows:

Catchment Area % Overland Overland | SCS Curve
(ha) Impervious | Flow Width | Slope (%) Number
(m)
A201 12.862 50.00 701 2 92
A202 1.454 61.43 404 2 92
A203 0.708 71.43 182 2 92
A204 2.708 71.43 114 2 92
A205 0.848 0.00 113 2 78
A206 1.076 0.00 83 2 78

Table 3: Post-Development Catchment Parameters
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SCS curve numbers of 92 were determined for the residential catchments and 78 for the SWM and Wetland block,
based on a conservatively assumed Hydrologic Soil Group D per the MTO DMM Design Chart 1.08, Residential land
usages ranging from 50-70% imperviousness (conservative), and cultivated land without conservation treatment
based on the SWMMD5.1 Design Manual Table A.4, provided in Appendix C, which has the same SCS Curve number
as the MTO DMM.

Under post-development conditions, the site has been divided into 6 catchment areas (A201-A206). The overland
slope of 2% was conservatively used for catchments located within the subject site. The N-impervious and pervious
values used for the catchments are 0.011 (for smooth asphalt), 0.15 (for short grass), and 0.17 (for cultivated land)
obtained from Table A.6 of the SWMMS5.1 manual. The depression storage (Dstore) for the impervious and pervious
surfaces of 2 mm (for impervious surfaces), and ranges from 2.5 - 5 mm (for lawns), were obtained from Table A.5
of the SWMMS5.1 manual.

3.3 Stormwater Management Quantity Controls

The SWM quantity control objective for the subject site is to attenuate the post-development runoff to the pre-
development levels. The pre-development catchment parameters provided in Table 2 of this brief were used to
create the pre-development EPASWMM 5.1 model to estimate the storm flows from the subject site during the 2 to
100-yr storm events. The Pre-development Modelling Diagram and output results for all design storms have been
provided in Appendix D.

The post-development catchment parameters provided in Table 3 of this brief were used to create the post-
development EPASWMM 5.1 model to estimate the storm flows from the development during the 2 to 100-yr storm
events and estimate the volumetric storage requirement in the dry SWM pond during the 2 to 100-yr storm events.

The proposed dry SWM pond is 3 m deep and was preliminarily designed per the MECP SWMP&DM requirements
for dry ponds. The volumetric storage capacity of the dry SWM pond is approximately 11,278 m? as shown in stage-
storage table provided in the SWM calculations in Appendix C. The storm flows discharged from the dry SWM pond
will be controlled by 135 mm and 300 mm orifices, installed at elevations of 256.85 m.a.s.l and 258.30 m.a.s.l, which
are proposed to be installed in the dry SWM pond outlet structure.

During the 100-yr storm event, the maximum required storage in the dry SWM pond is 9,819 m?3 as shown in the
100-yr post-development modelling output results provided in Appendix E and SWM calculations. The Post-
development Modelling Diagram and output results for all design storms have been provided in Appendix E.

The EPASWMM 5.1 modelling output results and the SWM Calculations show that the proposed dry pond has
adequate capacity to attenuate the post-development storm flows to the pre-development levels.

As shown on the SWMM5.1 model result summary provided below in Table 4, the post-development flows
generated from the site during the 2 to 100-year design storms will be attenuated to the 2 to 100-year pre-
development levels via 135 mm and 300 mm orifices. The outlet pipe will be directed to a low flow swale meandering
through the wetland (designed by others).
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Proposed Proposed Pronosed
Existing Conditions | Conditions p. . Dry- Dry- Dry-
. Proposed Conditions . . -
. Conditions Peak Peak o Basin Basin Basin
Design . . Conditions Total Peak
Peak Discharge | Discharge . Total Peak Peak
Storm . Peak Discharge . .
Event Runoff for - Lower - Higher Discharge - (Includin Storage | Ponding | Ponding
Entire Site 135mm 300mm ) g3 & Volume Elev. Depth.
3 . . Weir (m3/s) wetland 3
(m3/s) Orifice Orifice flows) (m*/s) (m3) (m) (m)
(m?/s) (m?/s)
2-Year 0.05 0.047 0.000 0.00 0.049 3,811 258.23 1.38
5-Year 0.13 0.054 0.091 0.00 0.138 5,403 258.65 1.80
10-Year 0.20 0.058 0.134 0.00 0.194 6,387 258.88 2.03
25-Year 0.30 0.062 0.173 0.00 0.242 7,710 259.17 2.32
50-Year 0.39 0.065 0.196 0.00 0.271 8,742 259.38 2.53
\1{22; 0.49 0.067 0.217 0.00 0.297 9,819 259.59 2.74

Table 4: Model Result Summary from EPASWMM5.1 Models Showing Summary

Through completion of a water balance for the wetland feature, the quantity of additional flows to the upstream
portion of the wetland will be accommodated through rear yard drainage and, if necessary, a second pipe system
conveying clean roof/rear yard water to the feature.

3.4 STORM WATER MANAGEMENT

To achieve quality control for the proposed development, a treatment train approach is proposed. The treatment
train approach includes implementing lot-level controls such as side and rear yard grassed swales and low-slope
grading (where feasible) to promote pre-treatment and polishing, increase flow length/time of concentration and
promote evapotranspiration. Snouts are proposed to be installed in all the catch basins within the R.O.W. Prior to
discharging to the existing creek/wetland, an OGS unit will be incorporated downstream of the pond outlet to
provide a normal level of treatment (70% T.S.S removal).

Strawbales should be installed at the dry pond outlet pipe as a mean of reducing the sediment that could go into the
wetland during construction. It is recommended that the strawbales should remain in place until vegetation is
established, as the vegetation will represent an additional measure of preventing sediments in the outlet pipes. A
sediment and erosion control plan will be provided as part of the detailed design phase.

4. WATER SERVICING

As per the Craigholme Estates Ltd. - Phase 4 Water Distribution System by Parsons, dated June 2017, and the
Craigholme Estates Ltd. - Phase 5 Watermain Key Plan by Parsons, dated December 19, 2016, provided in Appendix
A, there are 200 mm diameter water services stubbed at the R.O.W. limits of Snyders Avenue adjacent to Landon
Lane and Anita Court. There is also a 200 mm diameter watermain stubbed at property line within the municipal
easement off of Kettle Creek Drive. Through the construction of the Phase 3 development, a 300 mm watermain
was extended from Kettle Creek Drive to Snyders Avenue within the Seventh Ave R.0.W. Through detailed design,
the proposed development of the Phase 6 lands, will connect into existing water services through the extension of
Landon Lane and the water service within the municipal easement. If required, the 300 mm diameter watermain
along Seventh Ave will be extended to the development’s entrance for a third water connection to provide an
efficient looped system.

It is our understanding that watermain modelling of the water distribution system was not completed for the
previous phases to confirm capacity for the proposed development, however, this will be completed during the
detailed design phase for Phase 6 to confirm required watermain sizing to provide for the domestic and fire
demands.
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