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1.0 Introduction

Development Engineering (London) Limited (DevEng) has been retained by G-Lover Holdings Inc. (the Owner)
to prepare a Preliminary Servicing & Stormwater Management (SWM) Report to support an application for Draft
Approval for a proposed residential subdivision. The development is proposed at 320 Carlow Road in Port
Stanley, on a 29.95 ha parcel of land that is currently in use as the Kettle Creek Golf and Country Club.

The Proposed Development Concept (by Monteith Brown Planning Consultants dated February 6, 2025; ref.
Appendix A) encompasses 20.21 ha of development land which includes 109 single detached lots (5.87 ha),
26 semi-detached lots (0.90 ha), two medium-density blocks (5.13 ha), a parkland block (1.09 ha), a
Stormwater Management Facility (SWMF) block (2.21 ha), open space (2.24 ha), and internal municipal
roadways (2.77 ha). The remaining 9.74 ha within the 29.95 ha parcel consists of natural environment/future
development (8.21 ha) and an undevelopable Natural Environment block (1.53 ha).

The purpose of this report is to support the proposed Draft Plan of Subdivision by demonstrating effective and
viable design solutions on a preliminary basis to provide servicing, grading, and stormwater management for
the proposed development in accordance with municipal and provincial design standard, guidelines, and
policies, as well as industry best-management practices.

2.0 Background Information

2.1 Previous Consultations

A pre-consultation meeting was held with staff from Central Elgin, City of St. Thomas, County of Elgin, Kettle
Creek Conservation Authority (KCCA), and Monteith Brown Planning Consultants (MBPC) on July 20, 2022.
Notes were prepared by the Owner’s planner to document these discussions which have been used as a
reference through the preparation of this preliminary engineering design.

2.2 Previous and Concurrent Studies and Reports

The following is a list of background information, studies, and designs referenced in the preparation of this
preliminary engineering design:

e (Geotechnical Engineering Report by LDS (February 26, 2022)

e Issues Scoping Report by NRSI (February 2023)

o Kettle Creek Hydraulic Study by KCCA (April 2010)

e Marr Drain Report, by Spriet Associates Ltd. (May 1991)

e Engineer Report Lake Road Diversion Drain Improvement by R.J. Burnside & Associates Limited (May
2021)

e Record Drawings of existing services on Carlow Road dated 1972 to 2012 provided by Municipality of
Central Elgin (June 16, 2023)

e Slope Assessment by EXP (May 16, 2017)

A residential development known as the Kettle Creek Subdivision (37719 Lake Line, Port Stanley) is proposed
north of the subject site. The development proposes external servicing which is to be located within the Kettle
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Creek Golf and Country Club lands. The following reports outline the Kettle Creek Subdivision development
and the external servicing strategy:

e Detailed Engineering Servicing Report by SBM (July 2024)
e Sanitary Servicing Letter by DevEng (August 2024)
e Functional Stormwater Management Report by DevEng (August 2024)

2.3 Related Design Specifications

e Ministry of Environment, Conservation and Parks (MECP) SWM Planning & Design Manual (March
2003)

o KCCA Plan Input and Review Policy

e Toronto and Region Conservation Authority (TRCA) Erosion and Sediment Control Guide (2019)

e Municipality of Central Elgin Draft Design Guidelines Manual (2023)

e Ontario Building Code (2024)

e Design Guidelines for Drinking-Water Systems (MECP, 2008)

e Design Guidelines for Sewage Works (MECP, 2008)

3.0 Existing Conditions

The 29.95 ha parcel currently contains a full-size golf course, a clubhouse, accessory building, and a parking
lot. Adjacent to the east and south limits of the site are open channel municipal drains known as the Marr Drain
and Lake Road Diversion Drain, respectively.

3.1 Site Topography and Drainage

Elevation contour mapping was derived from topographical surveys of the site conducted by Callon Dietz on
November 28, 2022, and various supplemental surveys by DevEng (July 2023, February 2024, and August
2024). An Allowable Conditions Drainage Schematic (Figure SWM-1) is provided in Appendix E to illustrate the
various drainage patterns on the subject site.

A 25.39 ha majority of the Kettle Creek Golf and Country Club lands (catchment A3) contains approximately
2% impervious area and conveys runoff directly into an existing decorative pond centrally located within the
site, which ultimately outlets to the Marr Drain. The remaining 4.57 ha of the subject site (catchment A2)
contains no impervious area and is tributary to the Lake Road Diversion Drain. This area will remain
undeveloped but has been included in this analysis as it is located within the subject property.

Approximately 19.08 ha of external lands west of the subject site (catchments EXT. 1 and EXT. 2) drain east
through the development lands and this drainage pattern must be maintained under proposed conditions. The
15.86 ha Kettle Creek Subdivision identified in Section 2.2 of this report is indicated by catchment A1, which
drains into the Marr Drain.

Both the Marr Drain and Lake Road Diversion Drain convey flows to the east limits of the site towards an existing
1600 mm culvert under Carlow Road, which outlets on the east side of Carlow Road to an open ditch. The ditch
then conveys the flows to Kettle Creek, which ultimately outlets to Lake Erie £2.0 km to the south.
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3.2 Soil Conditions

A geotechnical investigation was completed by LDS (project no. GE-00920, dated February 26, 2024). The
investigation assessed the subsurface soil and groundwater conditions at the site. Ten boreholes were drilled,
while five were equipped with monitoring wells.

Various soil deposits were encountered, subsoil conditions included a natural topsoil layer ranging from 125
mm to 200 mm across the site. Below the topsoil was a natural sand layer, found in all boreholes except for
boreholes 3 and 4 (OHSA Type 3 Soils). Below the sand layer, marl (OHSA Type 4 Soils) was identified in
boreholes 7, 9, and 10; ranging in depth from 0.2 to 0.7 m. Below the marl, a sand and gravel (OHSA Type 3
Soils) layer was encountered in boreholes 7, 9, and 10; borehole 9 terminated with this layer. A silt layer (OHSA
Type 2 Soils) was encountered underlying the topsoil of boreholes 3, 4, and 6; interlayered with the near surface
sandy soils of boreholes 1 and 7; while boreholes 1, 3, 4, 5, and 7 terminated with this layer. Lastly, a silt till
layer (OHSA Type 2 Soils) was found in boreholes 6, 10, and 11 and terminated these respective boreholes.

The soil permeability was assessed by two methods. The first method completed was a grain size analysis and
the second method used was the single well response test. Method 1 resulted in a factored infiltration rate of
11 to 26 mm/hr for silt and sandy silt, 41 mm/hr for the sand layer and 84 mm/hr for the sand and gravel layer.
Method 2 resulted in a factored infiltration rate of 16 mm/hr in the sandy silt layer and 8 mm/hr in the sand and
gravel and silt layer.

Groundwater is present within the near-surface sandy soils, and/or intermittent sand layers at variable depths
throughout the soil strata. Short term groundwater elevations in boreholes range from 225.54 mto 177.77 m
above sea level (1.83 m to 4.27 m below the surface). Stabilized groundwater has been observed from May to
September 2023; groundwater ranged in depth (below surface) and was measured in BH1/MW from 14.75 m
to 15.87 m, in BH4/MW from 2.51 m to 4.14 m, in BH5/MW from 0.32 m to 1.51 m, BH7/MW 0.33 m to 1.67
m, and in BH10/MW from 3.14 m to 8.48 m.

It should be noted that projects requiring positive groundwater control with a removal rate in excess of 50,000
L/day, a submission to the Environmental Activity and Sector Registry (EASR) will be required, and a Permit to
Take Water (PTTW) will be required for volumes in excess of 400,000 L/day.

3.3 Existing Roads

Carlow Road is located east of the subject site. In between Carlow Road and the subject site is the Marr Drain,
Carlow Road residential lots, the Port Stanley Arena and Community Centre, and the Kettle Creek Public
School. Lake Line is located to the north of the subject site beyond the adjacent Kettle Creek Subdivision
development. The Carlow Road/Union Road and Lake Line/Warren Street intersection is located +250 m to the
northeast of the site limits.

3.4 Existing Servicing

Based on our review of available record drawings, concurrent design reports, and the various field
investigations identified in Section 2.0, the following observations have been made regarding existing servicing
in proximity to the subject site.
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3.4.1 Watermain
An existing 250 mm diameter watermain is located within the east boulevard of Carlow Road and extends north
and southeast beyond the limits of the subject site. This watermain has multiple fire hydrants, including one
located directly across from the current Kettle Creek Golf and Country Club entrance. A 200 mm diameter
watermain is centrally located within the Lake Line right-of-way (ROW) which extends west toward Scotch Line
and east along Warren Street. The existing drinking-water system appears to be well looped to provide supply
redundancy in the area.

The Detailed Engineering Servicing Report by SBM (July 2024) includes results of a hydrant flow test that was
completed by Hetek Solutions Inc. (dated January 18, 2021) to support the watermain design for the Kettle
Creek Subdivision development. The test was completed on the municipal fire hydrant at the northeast corner
of the Carlow Road and Warren Street intersection. The static pressure was measured to be 90 psi (621 kPa),
and under a single-port test flow of 81.9 L/s (1,298 GPM), the residual pressure was measured to be 76 psi
(524 kPa). The results indicate significant static pressure is available in the area for everyday domestic use,
and that under a high flow demand like a fire protection scenario, the residual system pressure remains high
enough to provide continued and uninterrupted domestic supply. The Hydrant Flow Test Report from the
Detailed Engineering Servicing Report by SBM can be found in Appendix A.

3.4.2 Sanitary
There is an existing 300 mm diameter municipal sanitary sewer on Carlow Road along the frontage of the Port
Stanley Arena property, as indicated on record drawings provided by Central Elgin (ref. Appendix A). The
sanitary sewers convey wastewater to a pumping station located between 367 Carlow Road and 369 Carlow
Road (Pumping Station 51) which discharges effluent through an existing 350 mm diameter forcemain along
Carlow Road, Lake Line, and Scotch Line, ultimately reaching the existing Wastewater Treatment Plant
(WWTP).

Based on the information provided by Central Elgin (ref. coordination with Central Elgin staff in Appendix A),
the downstream sewer constraint is the existing 300 mm diameter gravity sewer directly upstream of the
pumping station (from SA1018 to SA1820), which has an estimated existing peak inflow of 32.97 L/s. Using
measured invert information, the sewer in question is expected to have a total conveyance capacity of 68.38
L/s leaving approximated 35.41 L/s of residual capacity. The Central Elgin correspondence also identifies that
Pumping Station 51 has a rated capacity of 107.00 L/s and the existing wastewater design flow to the pumping
station is 41.96 L/s, leaving 65.04 L/s of residual capacity.

3.4.3 Storm

According to the received record drawings from Central Elgin and various field investigations, there appears to
be no municipal storm sewer on Carlow Road. Drainage relief for the subject site is provided by the municipal
drains outlined in Section 3.1.

As per communications with the Owner, there is a valve-controlled outlet used to drain the existing on-site pond
into Marr Drain. The size and location of this outlet is currently unknown.
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4.0 Proposed Conditions

In addition to providing engineering consulting services to support the proposed Draft Plan of Subdivision,
DevEng has also been engaged to complete external works design to support the Kettle Creek Subdivision.
The scope of that work includes a trunk sanitary sewer and extended detention wet pond SWMF within the
subject site of this application, that will ultimately service both developments. For further details regarding these
interim designs, refer to the various reports and letters outlined in Section 2.2.

The development concept for the subject site currently proposes a mixed-use of low and medium density
residential, equating to an approximate design population of 738 people, which was calculated using a
population density of 3.0 people per single-family lot and 65 people per hectare for the medium-density blocks,
all in accordance with Central Elgin Design Guidelines.

4.1 Grading and Drainage Design

Road profile and grading drawings will be provided as part of a future detailed engineering design submission;
however, the design is expected to generally follow the existing topography, where reasonable, while providing
conveyance of storm runoff in accordance with best engineering practices and regulatory requirements. As
previously identified, external lands to the west currently release runoff onto the subject site, which must be
accommodated in the grading and drainage design.

A combination of split-drainage, walk-out, and look-out style lot grading is expected to prioritize runoff
conveyance to ROW'’s, while minimizing nuisance ponding in congested post-occupancy side-yards. Runoff will
generally be directed towards storm sewer inlets within the roadways and rear-yards, where feasible, with some
direct runoff into a proposed SWMF.

Road profiles will be designed to provide adequate protective groundcover over servicing in accordance with
Central Elgin requirements, and to safely convey major overland flow to the SWMF. As part of a future detailed
engineering submission, critical cross-sections will be assessed using open-channel hydraulic analysis software
to confirm ROW capacity for conveyance of major overland flows.

The grading and drainage design will be balanced with earthworks optimization at the detailed design stage to
minimize soil import or export. Soil movement on or off property must be conducted in accordance with On-
Site and Excess Soil Management regulations (O.Reg. 406/19); however, due to the existing and proposed
use, the site may be exempt from certain requirements.

4.2 Roads

The subject development proposes four internal roads with a connection to Carlow Road at the location of the
existing entrance and a connection to the proposed Kettle Creek Subdivision roadway which provides
secondary access to Lake Line.

There is approximately 1,444 m of local municipal roadway proposed within the subdivision:

o Street ‘A’; +540 m long, beginning at the Kettle Creek Subdivision limits and ending at Carlow Road.
e Street ‘B’ +650 m long, beginning at Street A and ending at Street C.
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e Street ‘C: £170 m long, beginning at Street B and transitioning into Street B.
e Street ‘D’: £84 m long, beginning at Street B and ending at Street C.

The proposed internal road network is expected to consist of 20.0 m ROW’s with a standard urban cross section
containing an 8.0 m wide road, mountable curb and gutter, and 1.5 m wide concrete sidewalks. Refer to typical
cross-section for an urban local road provided in Appendix A.

4.3 Proposed Servicing

New watermain, sanitary sewers, and storm sewers are proposed on-site to service the proposed subdivision;
therefore, no groundwater wells, septic systems, or lot-level stormwater management controls will be required.

4.3.1 Watermain
The subdivision will be provided with potable water for domestic use and fire protection via networks of new
watermain, with diameters expecting to range between 200mm and 250 mm. The proposed watermain is
expected to generally follow the road network creating looping and avoiding any permanent dead-ends to help
mitigate water quality degradation, improve system pressures by reducing friction losses, and to help provide
redundancy in case of a localized disruption such as a watermain break.

Two connections to external watermains are proposed. The first connection would be proposed at the Carlow
Road and Street A intersection, into the existing 250 mm watermain. The second connection would be
proposed at the north limit of Street A, connecting into what is currently proposed as a 150mm diameter
watermain within the Kettle Creek Subdivision. The Kettle Creek Subdivision watermain is proposed to connect
to the existing municipal system outlined in Section 3.4.1 at Lake Line, providing supply redundancy for the
subject development.

The per capita domestic demand in Central Elgin is 250 L/person/day (Section 9.2.2.2. in Central Elgin Design
Guidelines) which is increased for scenario analysis with a maximum day demand factor of 3.5 and a peak hour
demand factor of 7.8. With an anticipated population of 405 people in single-family and 333 in the medium
density block, the total population would produce an average day demand of 2.14 L/s (34 GPM), a peak hour
demand of 16.67 L/s (264 GPM), and a maximum day plus fire flow demand of 112.48 L/s (1,783 GPM), refer
to Appendix B for Water Demand Calculations. Based on the flows and corresponding residual pressure
provided in the hydrant flow test report described in Section 3.4.1., the calculated flows for average day, peak
hour, and maximum day plus fire flow would yield residual boundary pressures of ~90 psi, ~89 psi, and ~65 psi,
respectively. Since these are well above the minimum requirement of 20-40 psi, it can be determined on a
preliminary basis that the existing water supply system provides adequate pressures and flows to support the
proposed development.

As part of detailed design, the owner should complete a hydrant flow test in proximity to the location of the
watermain connection at Carlow Road (hydrant directly across from site entrance) to confirm available flow and
residual pressure during test flow. Flow test results will be utilized to establish boundary conditions for a
hydraulic model of the proposed water distribution network, which will be completed to optimize watermain
sizing and to demonstrate conformance to local, provincial, and regulatory guidelines. A conceptual watermain
layout for the purposes of draft plan approval has been included in Appendix B.

7%
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4.3.2 Sanitary Sewers
An external works sanitary sewer system is proposed to support the Kettle Creek Subdivision by conveying flow
through the subject lands and into an existing 300mm diameter municipal sanitary sewer on Carlow Road. This
new sanitary system is also designed to support the subject development.

The proposed subdivision is to be serviced internally through a series of 200 mm diameter sanitary sewers.
Upon discharge into the Carlow Road municipal sanitary sewers, sewage will be conveyed by gravity to
Pumping Station 51 and then through the existing forcemain to the WWTP.

As part of the external works proposed, an analysis was completed to review the serviceability of the two
developments (Kettle Creek Subdivision and Kettle Creek Golf and Country Club). The sanitary flows have been
designed following the design criteria in the Draft 2023 Central Elgin Design Guidelines, using: a population
density of 3.0 people per lot for all single-family lots and 65 people per hectares for multi-family blocks, Harmon
Peaking Factor for deriving peak wet weather sewage flows, an extraneous inflow/infiltration allowance of 0.1
L/s/ha, and a per capita sewage production rate of 250 L/person/day. The total flow from the Kettle Creek
Subdivision is 4.43 L/s as noted in the Detailed Engineering Servicing Report by SBM and as confirmed through
this analysis. With a proposed population of 738 people for the subject development, the total sanitary flow for
the two subdivisions is expected to be on the order of 13.58 L/s (ref. sanitary calculations in Appendix C).

As stated in Section 3.4.2., the existing downstream sanitary sewer system has a residual capacity of 35.41
L/s and Pumping Station 51 has a residual capacity of 65.04 L/s. With a design flow of 13.58 L/s, it can be
concluded the existing municipal sanitary conveyance system has sufficient capacity to support the Kettle
Creek Subdivision and the subject development.

A sanitary area plan and design sheet will be provided to support these calculations during the detailed design
stage.

4.3.3 Storm sewers and Local Drainage
The proposed subdivision will utilize a local storm sewer network with pipe diameters expected to be in the
range of 300 mm to 1200 mm for conveyance of 5-year design storm runoff to the proposed SWMF.
Conveyance of runoff exceeding the minor system capacity would be routed to the SWMF block through local
ROW’s and other dedicated overland flow routes as required. A conceptual storm sewer network layout for the
purposes of draft plan approval has been included in Appendix D, but a storm area plan and design sheet will
be provided during detailed design stage.

5.0 Stormwater Management

As noted in Section 2.2, a Functional Stormwater Management Report (dated August 2024) was completed to
support the Kettle Creek Subdivision development. The Functional SWM Report focused on the ‘interim
condition’ which includes the buildout of the Kettle Creek Subdivision and not the Kettle Creek Golf and Country
Club lands. However, the SWMF has been designed to accommodate the ultimate condition, which includes
the full buildout of both developments, while ensuring the interim condition requirements were satisfied.

The following SWM information and supporting figures in the Appendices will directly reference the Functional
SWM Report but will focus on the full buildout of both developments.
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5.1 SWM Targets

As stated in Section 3.1, the proposed development will ultimately outlet to the Marr Drain located on the east
limits of the subject site. Quantity control is to be provided such that the post-development peak outflows
released as rates not exceeding the allowable conditions for the 2-year up to and including the 100-year design
storm events.

The Marr Drain was proposed to be reconstructed in 1991 according to the Marr Drain Report by Spriet
Associates (May 1991). In accordance with the report (ref. Marr Drain Plan in Appendix A) and an analysis of
Southwestern Ontario Orthophotography (SWOOP) contours, the tributary area to the portion of the drain
adjacent to the subject development is approximately 60.33 ha, which includes the Kettle Creek Subdivision,
Kettle Creek Golf and County Club lands, and external areas. For the purpose of stormwater quantity control,
the tributary area (60.33 ha) previously assessed in the Marr Drain report will be utilized to establish target
release rates from the subject development. In addition, any areas within the overall tributary area but outside
of the subject site will be considered and existing flows will be maintained. Refer to Appendix E for the Allowable
Conditions Drainage Schematic.

A Kettle Creek Hydraulic Study was completed by Riggs Engineering Ltd. on behalf of Kettle Creek
Conservation Authority (April 2010) which analyzed the entire watershed of the Kettle Creek Harbour.
Hydrologic and hydraulic models were utilized to assess flood flow frequency and determine peak flows from a
range of return periods. In the analysis, imperviousness percentages were applied to the sub-watersheds to
account for future urbanization. To remain consistent with the estimated flows to mitigate adverse impacts to
Kettle Creek watercourse, the same imperviousness percentage of 2% established by Riggs Engineering (Table
5) will be maintained and applied to the tributary area (60.33ha) outlined in the Marr Drain report.

As per the Central Elgin Draft Design Guidelines, the proposed development will provide stormwater quality
control, targeting Enhanced Level of Protection (80% Total Suspended Solids (TSS) removal) in accordance
with the MECP.

5.2 SWM Design Approach

The total tributary area to the proposed SWMF is ~60.33 ha, which includes subject development (29.95 ha),
the Kettle Creek Subdivision (11.29 ha), and external tributary lands (19.08 ha). Refer to the Ultimate
Conditions Drainage Schematic in Appendix E for details. Due to the size of the tributary area, an extended
detention ‘wet pond’ SWMF is proposed and is sized to provide quality, quantity, and erosion control, servicing
subject development and Kettle Creek Subdivision, but accounting for the total tributary area.

The design approach for the proposed SWMF has been developed in accordance with Central Elgin and MECP
design standards. Key design considerations include controlled release rates of stormwater peak flows from
the SWMF to Marr Drain, optimizing forebay dimensions and permanent pool volume to achieve quality control
(TSS removal), extended detention for erosion control, adequate active storage to attenuate flood events, and
an outlet to the Marr Drain designed to mitigate scour.

The SWMF will consist of a forebay (quality cell) and quantity cell. The forebay and permanent pool will facilitate
long-term suspended solids removal and storage, while the quantity cell is designed with a multi-stage outlet
system to provide active storage and achieve the erosion and quantity control targets stated in Section 5.1. In
addition, the following criteria was applied to the design strategy:
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o Modify the existing decorative pond to achieve MECP requirements; including 5:1 side slopes,
adequate SWMF area and depth to achieve the quantity control targets, and adequate permanent pool
volume and forebay geometry to provide ‘enhanced’ level of protection.

o Establish optimal permanent pool elevation based on the elevation of the outlet receiver (Marr Drain
design modifications by SBM), required storm sewer sloping, and upstream invert elevations from the
Kettle Creek Subdivision design (SBM).

Due to the shallow stabilized groundwater levels identified in the geotechnical report, infiltration-based low-
impact development (LID) technology may not be suitable for reducing peak flows in support of quantity control
targets and have not been proposed as part of the current design.

5.3 SWM Modeling

The SWM analysis was completed using PCSWMM modelling software by Computer Hydraulics International
which utilizes the USEPA’s open-source SWMM5 engine. The software’s hydrologic modeling component
applies design storm hyetographs to subcatchments which utilize various basin characteristics, abstractions
(soil saturation, depression storage, etc.), and routing options to compute variable runoff hydrographs over the
duration of the simulation period. The runoff is then routed through a hydraulic system utilizing stage storage
nodes, orifices, conduits (both uniform flow and pressurized flow), weirs, etc. to determine hydraulic
conveyance and storage of the proposed stormwater attenuation system.

The Ministry of Transportation (MTO) Intensity-Duration-Frequency (IDF) parameters for St. Thomas were
used, in conjunction with calibration and design parameters, to establish runoff hydrographs in the simulation.
For the purposes of establishing curve numbers for hydrograph abstractions, it was assumed the site consisted
entirely of sandy silt with a compacted sandy silt surface (hydrologic soil group ‘B’) as a worst-case condition
assuming an average between good and fair conditions of a golf course as per USDA TR-55 classification and
a curve number of 65 was conservatively chosen and used during hydraulic analysis. It is noted that the
‘allowable’ and ‘post-development’ curve numbers are the same, as compound curve numbers within
PCSWMM are not utilized. PCSWMM computes pervious and impervious abstractions separately with an
assumed impervious curve number of 98. Therefore, the “post-development” and “allowable” values are the
same as it is largely a function of the soil type.

An ‘allowable conditions’” model was completed to determine the peak runoff rates and establish target peak
outflows for the various design storm events (2-year to 100-year return period). Refer to Appendix E for
allowable model schematics, inputs, and outputs.

A 'post-development’ model was prepared in order to analyze the proposed hydrology, as well as the hydraulic
performance of the proposed storm sewers, SWMF active storage, and multi-stage outlet system. The model
analyzes the full buildout of the Kettle Creek Golf and Country Club lands as well as the Kettle Creek Subdivision.
Post-development hydraulic modeling inputs, outputs, and schematics can be found in Appendix E.

As briefly outlined in previous sections, there are external lands tributary to the proposed SWMF which have
been considered within both models (ref. drainage schematics in Appendix E). Within the Kettle Creek Golf and
County Club lands there are 6 designated subcatchments representing areas with differing imperviousness
values (ref. Site Characteristics table in Appendix E). In addition, one subcatchment has been utilized to
represent the Kettle Creek Subdivision (P6).

7%
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The Kettle Creek Subdivision subcatchment (P6) does not apply modeling attributes and parameters to
generate runoff hydrographs for the model simulation. Modeled outfall hydrographs have been provided by
SBM and applied directly to the storage node (SU1) to avoid merging models.

The post-development conditions overall tributary area of 60.33 ha has a total imperviousness of 24% in the
ultimate condition. Refer to the Site Characteristics table in Appendix E.

5.4 SWM Facility Design

The proposed SWMF will be centrally located within the Kettle Creek Golf and Country Club lands to utilize the
existing pond and maintain the decorative feature and remain consistent with the existing topography. As
previously mentioned, modifications are required to the existing pond to make it functional and safe for use as
a SWMF. Though the footprint is being modified, the top of pond elevation will be maintained at 178.58 m, refer
to the SWMF plan in Appendix E.

The proposed SWMF consists of a forebay and quantity cell, both with a bottom elevation of 174.50 m which is
set 1.80 m below the permanent pool elevation of 176.30 m to provide 1.50 m for flow dissipation and particle
settling, and 0.30 m for sediment accumulation storage. The design utilizes 5:1 side slopes throughout with a
total depth of 4.08 m (1.80 m permanent pool + 2.28 m active storage). The bottom and top areas of the SWMF
are approximately 3,367 m? and 11,581 m?, respectively, providing a total available active storage volume of
120,450 m3.

The SWMF is proposed to have two minor system inlets into the forebay and a single multi-stage outlet at the
east limit of the SWMF’s quantity cell.

5.4.1 SWMF Inlet and Outlets

Multiple inlets are proposed within the SWMF, and are outlined below:

o Inlet #1 (Headwall 3) — Consisting of a 1200 mm storm pipe with an end of pipe concrete headwall per
OPSD 804.05 with an invert elevation of 176.47 m.

o Inlet #2 (Headwall 4) - Consisting of a 900 mm storm pipe with an end of pipe concrete headwall per
OPSD 804.05 with an invert elevation of 176.47 m.

e Inaddition, two overland flow inlets consisting of rip-rap spillways will be located on the north and south
limits of the SWMF to accommodate inflows in excess of the minor system capacity. Elevations and
exact locations will be determined during detailed design.

A multi-stage outlet is proposed within the SWMF which outlets to the west into Marr Drain. The outlet
configuration is outlined below:

e CQOutlet #1 (DICB1) — Consisting of a submerged ditch inlet catchbasin with the sill set at 176.00 m and
a reversed sloped 450 mm storm pipe outletting at the permanent pool elevation of 176.30. The
submerged pipe is set between the sediment storage depth and the ice depth range to mitigate
clogging due to ice build up. This outlet serves as the primary outflow as it sets the permanent pool
elevation and will convey flows from the more frequent storm events.

7%
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o Qutlet #2 (Headwall 2) — Consisting of a concrete headwall as per OPSD 804.04 with an inlet elevation
of 176.86 m, outletting through a 1200 mm pipe. This outlet serves as the high-level outlet for the
SWMF as it will provide an outlet for the major storm events (25 year and above).

e Confluence Maintenance Hole (ST3) — Both Outlet #1 and #2 converge in ST3 and outlet to a 1350
mm storm pipe.

e Qutlet # 3 (Headwall 1) — Following £139.0 m of 1350 mm storm pipe, the outlet to the Marr Drain
consists of a concrete headwall as per OPSD 804.05 with an invert elevation of 175.91 m.

Within the inlet and outlet headwalls, baffle blocks are proposed to introduce turbulence and help reduce flow
velocity. Rip-rap armouring is also proposed at all inlets and outlets to mitigate long-term scour and erosion.

Inlet #1 and #2 have the same invert elevation which was established with the consideration of ice growth on
the permanent pool. Using the MECP SWM Planning and Design Manual, within Section 4.3.1, the thickness
of ice can be estimated using Stefan’s Equation. The equation utilizes a coefficient of ice growth based on the
condition of the water body (Table 4.2, MECP). For the purposes of a SWMF design, a coefficient of 17 was
used, which is the lowest value in the range for an ‘average lake’ condition. The coefficient is utilized in
conjunction with the sum of freezing degree-days, which was determined using historical weather data for St.
Thomas weather station (Government of Canada — Environment and natural resources). The calculated ice
thickness was determined to be 0.14 m thick and was added to the permanent pool elevation to establish the
inlet elevations.

As determined within the Assessment of Marr Drain Flow Depths for Determining Storm Outlet Elevation
(DevEng, August 2023), the proposed outlet elevation of Outlet #3 is 0.16 m above the bottom of the drain. As
stated in the assessment, this was determined through an analysis of the Marr Drain water levels during all
design storm events. To allow for a free-flowing outlet during the more frequent storm events, the outlet
elevation was set at 175.91 m (bottom of channel = £175.75 m as per SBM design).

5.4.2 SWMF Quantity Control

In accordance with the SWM targets outlined in Section 2.4, the post-development flows shall not exceed the
allowable flow rates for all storm events up to and including the 100-year storm event and to safely convey the
Hurricane Hazel Flood event to an appropriate legal outlet. Refer to the summary of allowable and post-
development flows in Table 1 below. The modeling indicates that the proposed active storage volume and multi-
stage outlet system can effectively reduce the post-development peak flow rates to those of the allowable
condition, thereby satisfying the quantity control target. Refer to the allowable and post-development outputs
in Appendix E.
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Table 1: Summary of Pre- and Post-Development Flows

Design Storm Event
Return Period

2-year

5-year
10-year
25-year
50-year
100-year

Hurricane Hazel

Allowable Peak Runoff Rate (L/s)

445
568
648
767
882
1,021
N/A

174
311
389
586
765
973
5,373

Post-Development Peak Release
Rate (L/s)

Table 2 below summarizes the SWMF depths and active storage volumes by design storm event.

Table 2: Summary of SWMF Depth/Active Storage Volumes Flows

Design Storm Event
Return Period

2-year

5-year
10-year
25-year
50-year
100-year

Hurricane Hazel

5.4.3 SWMF Quality Control

SWMF Depth / Elev. (m)

0.33/176.63
0.48/176.78
0.61/176.91
0.79/177.09
0.89/177.19
0.98/177.28
2.25/178.55

2,288

3,429

4,460

5,934

6,812

7,615
20,446

Active Storage Volume (m?3)

As previously noted, the subject development is required to provide Enhanced Level of Protection (80% TSS
removal). Table 3.3.2 in the MECP SWM Planning and Design Manual was utilized to establish a required water
quality storage volume of 96 m®ha based on the site’s ultimate imperviousness of 24%. Of that volume, it is
recommended that 40 m%ha be used for extended detention to be drawn down over (>24 hours) to provide
downstream erosion control. A permanent pool volume of 56 m%Ha is therefore required for the 60.33 Ha
tributary drainage area to satisfy the previously established SWM quality targets. Refer to Table 3 below which

summarizes the quality control volumes.
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Table 3: SWMF Quality/Quantity Target Storage Volumes
Storage Volume (m3)

Pond Stage Required Provided
Permanent Pool 3,378 8,438
Extended Detention (Active) 2413 6,923
Total (Perm. Pool + Active) 5,792 15,361

The forebay area is in minor exceedance of MECP’s recommendation that forebays account for up to 33% of
the total permanent pool area; however, at 40.5%, the exceedance above this unquantified recommendation
is considered reasonable for the retrofitted pond and still considered acceptable to facilitate flow path for quality
treatment.

The forebay has an average length of 50.0 m, and the minimum distances required to achieve the quality control
target for settling and dispersion are 12.0 m and 40.0 m, respectively. The forebay provides 428 m?® of sediment
storage at a depth of 0.3 m (17% of forebay depth) resulting in a cleanout frequency of approximately 27 years.
Refer to the Sediment Forebay Sizing Calculations in Appendix E.

In addition, the SWMF provides an extended detention time to improve suspended solids settling and to facilitate
long-term erosion and flood mitigation downstream. The modeling indicates an approximate drawdown time of
36 hours from the 2-year to the 100-year design storm events.

5.5 Major System Conveyance

Due to existing site grading constraints and the centrally located SWMF, a grading strategy to convey flows
overland from the SWMF to Marr Drain is not achievable. Therefore, proposed SWMF, outlet configuration, and
1350 mm outlet pipes have been designed to detain and convey the Hurricane Hazel event to Marr Drain. Refer
to post-development modeling outputs in Appendix E.

6.0 Erosion and Sediment Control

Complementary to the site servicing and grading design for the on-site development, erosion and sediment
control (ESC) details will be included with the detailed Engineering design drawings. Temporary ESC measures
will be designed to mitigate the offsite migration of sediments by incorporation of various best management
practices and control measures. Typical control measures to be implemented on site include:

e Installation of silt control fencing (light duty/robust) around the site perimeter at down-gradient
locations.

e Preventing silt or sediment laden runoff from entering inlets (catchbasins / catchbasin maintenance
holes) by installing pre-fabricated temporary inlet filter bags and incorporating straw bale or rock dam
flow checks.

e Temporary sediment traps/basins (dewatering stations where required).

e Sodding the invert of swales as soon as possible after being constructed to mitigate erosion and down
cutting; in general, minimizing the duration of soil exposure in erosion prone areas by temporary
vegetation coverage (i.e. hydro-seeding) is recommended.
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e Maintaining sediment and erosion control structures in good repair (including periodic cleaning as
required) until such time as the Engineer or the Municipality approves their removal.

e Incorporation of temporary measures at site construction entrances to minimize tracking of mud and
debris onto municipal road allowances.

e Scheduling of critical conveyance works during forecasts of little to no precipitation.

Detailed ESC plans will be provided for review by the Municipality of Central Elgin at the detailed engineering
stage.

7.0 Summary and Conclusions

Based upon the information provided herein, the following conclusions are provided:

e The 29.95 ha subject site currently consists of an 18-hole golf course (~2% imperviousness), though
a total area of 60.33 ha is tributary to the site.

e The proposed development will consist of single-family lots, semi-detached lots, two medium density
blocks, a SWMF block, open space blocks, a parkland block, and internal municipal roadways. The
total tributary area (60.33 ha) increases imperviousness from 2% to 24%.

o Kettle Creek Subdivision located at 37719 Lake Line, Port Stanley is located north of the subject site
limits and forms a portion of the overall servicing strategy.

e Existing grading patterns for the total tributary area direct flows to the existing pond centrally located
within the subject site, which ultimately outlets to the municipal open channel known as the Marr Drain.

e There are existing municipal 250 mm and 200 mm watermains on Carlow Road and Lake Line,
respectively. These mains will service the subject development and Kettle Creek Subdivision.

e There is an existing municipal 300 mm sanitary sewer on Carlow Road, which conveys flows to
Pumping Station 51 on Carlow, which then conveys flows via forcemain to the existing wastewater
treatment facility on Scotch Line.

e There is no municipally operated storm infrastructure in proximity of the subject site. A valve-controlled
outlet pipe currently conveys flows from the existing pond, though location and size have not been
confirmed.

e Proposed on-site grading is to be designed to generally follow the existing topographic constraints and
drainage patterns, which will direct stormwater flows to the proposed SWMF location.

e Two watermain connections are proposed for the subject development: one at the main entrance on
Carlow Road to the existing municipal watermain and the other at the north limits of the site connecting
to the Kettle Creek Subdivision watermain.

e The watermain system will be modeled during detailed design, although based on the hydrant flow test
completed in support of the Kettle Creek Subdivision, there appears to be sufficient flows and
pressures available to meet water demands and fire protection requirements.

e As part of the external works for the Kettle Creek Subdivision, the proposed sanitary will service both
developments and connect into the sanitary sewer network on Carlow Road, which has sufficient
capacity to support both developments.

e The designated quantity control is to be provided such that the post-development peak outflows are
to those of the allowable conditions for the 2-year up to and including the 100-year design storm
events.
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e As per the Central Elgin Draft Design Guidelines, the proposed development will provide stormwater
quality control, targeting Enhanced Level of Protection (80% Total Suspended Solids (TSS) removal)
in accordance with the MECP.

e The proposed SWMF design approach to achieve MECP requirements is to modify the existing pond
including footprint modifications, the addition of a berm to establish a forebay and quantity cell, and a
multi-stage outlet system.

e The proposed SWMF, outlet configuration, and 1350 mm outlet pipes have been designed to detain
and convey the Hurricane Hazel event to Marr Drain.

We trust this report adequately addresses the outlined design constraints and proposed solutions related to
stormwater management in support of the Draft Plan of Subdivision approval.

Development Engineering (London) Limited
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Appendix A: Background Info & Figures
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HETEK

SOLUTIONS INC.

Central Elgin (Port Stanley) Hydrant Flow Test Report

Date: 18-Jan-21 Time: 11;12 AM Operator: Lucas/Hodder
Test Hydrant Information:
Number: 1 Elevation: n/a
N.F.P.A. Colour Code: BLUE Location: 3830 Union Road
STATIC PRESSURE: 90 psi Hyd# 1
RESIDUAL PRESSURE: 76 psi
HPR S/N: 1199
Flow Hydrants Information:
Hydrant HPR Outlet Coefficient Pitot Gauge Flow
No. No. Dia. (in.) (~0.9) Reading (psi) (USGPM)
#1 n/a 25 0.9 60 1298
Total Flow (USGPM) 1298
Available Flow At Test Hydrant at 20 psi 3096 USGPM 2559 IGPM
Available Flow At Test Hydrant at 10 psi 3328 USGPM 2750 IGPM
Pressure - Flow Graph at Test Hydrant
100 1
90
= 8
2 70
> 60
5 s0
§ 40
& 30
20
10
1}
0 500 1000 1500 2000 2500 3000 3500 4000
Flow (USGPM)

Comments/Discrepencies/Diagram:

Fire Hydrant is located at northeast corner of Carlow Road & Warren Street

*NOTE: Graph updated by SBM to show Flow on X axis and Pressure on Y axis.

2085 Piper Lane, London, Ontario N5V 3S5
(519) 659-1144
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11/5/24, 12:41 PM RE: Consultation Meeting - 320 Carlow Road (Kettle Creek Golf Course) - Follow-up - Troy Winger - Outlook

G Outlook

RE: Consultation Meeting - 320 Carlow Road (Kettle Creek Golf Course) - Follow-up

From Alex Piggott <APiggott@centralelgin.org>
Date Wed 1/24/2024 4:37 PM

To Jason Ross <jross@deveng.net>; 'pdutchak@elgin.ca’ <pdutchak@elgin.ca>; Cindy Vermeer
<CVermeer@centralelgin.org>

Cc 'Kevin Moniz' <kevin@sbmltd.ca>

Hi Jason:

My apologizes for the delay in responding to you.

Yes, the Municipality does have CLI ECA’s for storm, sanitary and stormwater management facilities.

The capacity of Station 51 is 107 |/s.

We have a spreadsheet for the sanitary sewer system in Port Stanley that we use to check available capacity at the
pumping stations and the pipe network. We did include some development lands in this spreadsheet as we knew
of some development proposals that are being contemplated in Port Stanley. If you can provide your sewer
calculations, | can run your numbers through our spreadsheet to confirm capacity and any downstream pinch
points.

The drawing you attached is part of our CCTV and flushing contract. That is the current pipe network in the area,
but only one of three. Did we provide you with the as constructed drawings for this area?

We have current CCTV inspection reports but no flow monitoring other than the pump run times at Station 51.
Maybe we can have a quick call or teams meeting to have a preliminary review of what you are proposing and
offer up some comments at that time.

The other component we will need to clarify is the available capacity at the sewage treatment.

Alex Piggott, C.E.T. CRS-S

Manager of Environmental Services

From: Jason Ross <jross@deveng.net>
Sent: Friday, January 19, 2024 8:09 AM
To: 'pdutchak@elgin.ca' <pdutchak@elgin.ca>; Cindy Vermeer <CVermeer@-centralelgin.org>; Alex Piggott
<APiggott@centralelgin.org>
Cc: 'Kevin Moniz' <kevin@sbmltd.ca>
Subject: RE: Consultation Meeting - 320 Carlow Road (Kettle Creek Golf Course) - Follow-up
Good morning,
Further to the consultation meeting in October for this file, we are working on preliminary design details
for the Kettle Creek Golf course lands and working with the engineer of record (SBM) for the adjacent
Lake Line development, owned by the same developer, to establish storm and sanitary outlets for those
lands through the golf course.
We are looking for some additional servicing information, hoping the Municipality or County can assist.
e Can you confirm if the County/Municipality has a CLI ECA in place for the construction of storm
and sanitary sewers and stormwater management facilities?
e Can you confirm the Carlow Road pump station design capacity? (I believe this is PS 51,
according to a 2016 ECA it has 2 dry-pit pumps (one standby) each rated at 66l/s)
e Can you provide any sanitary area plans or design sheets for the pump station catchment so we
can establish available capacity?
¢ Do you have a master sanitary sewer plan for Port Stanley identifying existing pipe network and
routing? Attached image was found online, presumably out of date.
e Do you have any reports on the current condition and flow monitoring for the existing PS?
SBM received email confirmation from the Municipality that the PS has capacity for the Lake Line
development, but actual flow data was not provided. The ultimate build out of the golf course lands will

about:blank?windowld=SecondaryReadingPane4 1/5
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Jason Ross

From:
Sent:
To:

Cc:
Subject:

Thanks Jason:

Alex Piggott <APiggott@centralelgin.org>
February 14, 2024 7:56 AM
Jason Ross; 'pdutchak@elgin.ca’; Cindy Vermeer
‘Kevin Moniz'; James Glover (jamesgluv@gmail.com); Jon Bakker; Troy Winger
RE: Consultation Meeting - 320 Carlow Road (Kettle Creek Golf Course) - Follow-up

Before | do this, can you update your calculations to use 250 l/capita/day and 0.1 l/s/ha, please? We are in the
process of updating our design criteria and these are the values we are recommending to use for sewer design.

The sewer on Carlow is not a combined sewer, it’s a regular sanitary sewer.

And with the new flows above, it might change the grade of the sewer to maintain the self cleansing velocity of

0.6m/s.

Here is the clip from the spreadsheet | have for the area:

PEAKING

INDIVIDIUAL CUMULATIVE FACTOR POP. EXTRAN.
STREET FROM TO A PER NO. [ TOT. A TOT. Q (p) Q ()
MH MH AREA HECT. LOTS | PPL. AREA PPL.

ha. cap. ha. cap. M. L/s L/s
- Carlow Road PS52 SA1024 - - - - 46.04 1966 3.59 20.43
A-337 | Carlow Road F;L":tpe SA1024 | 1.03 | 30.00 3.00 9 1.03 9 4.42 0.12
A-338 Carlow Road Condo Corporation Private SA1024 2.23 65.00 52.00 125 2.23 125 4.22 1.52
Future Sod Farm 10.32 97.00 343 10.32 343 4.05 4.02
A-339 Carlow Road SA1024 SA1022 0.47 | 30.00 3.00 9 60.09 2452 3.52 24.94
A-340 Carlow Road SA1022 SA1020 1.30 53.00 2.00 69 61.39 2521 3.51 25.57
A-341 Carlow Road SA1822 SA1816 0.85 | 30.00 7.00 21 0.85 21 4.38 0.27
- Carlow Road SA1816 SA1020 - - - - 0.85 21 4.38 0.27
A-342 Carlow Road SA1020 SA1018 3.73 53.00 1.00 198 65.97 2740 3.48 27.55
Future Flows from 4431 Union Road 22.15 581 22.15 581 3.94 6.62

A-343 Carlow Road SA1384 SA1382 0.43 30.00 2.00 6 22.58 587 3.94 6.69
A-344 Carlow Road SA1382 SA1380 0.64 30.00 4.00 12 23.22 599 3.93 6.82
A-345 Carlow Road SA1380 SA1018 0.71 30.00 4.00 12 23.93 611 3.93 6.94
- Carlow Road SA1018 SA1820 - - - - 89.90 3351 3.40 32.97
- Carlow Road SA1820 PS51 - - - - 89.90 3351 3.40 32.97




Right now, | don’t have the pipe information for that area in the spreadsheet, but | will add that information to the
spreadsheet to verify pipe sizing in the near future.

Plus, your population densities seem high. This is what we are using:

| Low Density Population Density (ppl/ha) 30.0
Low Density Population Density (ppl/lot) 3.0
Medium Density Population Density (ppl/ha) 65.0
Medium Density (Semi-detached) (ppl/lot) 6.0
High Density (ppl/ha) ;g&;n?too @16
Commerical (ppl/ha) 60.0
| Institutional (School, etc.) 53.0

Alex Piggott, C.E.T. CRS-S
Manager of Environmental Services

From: Jason Ross <jross@deveng.net>

Sent: Wednesday, February 14, 2024 7:15 AM

To: Alex Piggott <APiggott@centralelgin.org>; 'pdutchak@elgin.ca' <pdutchak@elgin.ca>; Cindy Vermeer
<CVermeer@centralelgin.org>

Cc: 'Kevin Moniz' <kevin@sbmltd.ca>; James Glover (jamesgluv@gmail.com) <jamesgluv@gmail.com>; Jon Bakker
<JBakker@deveng.net>; Troy Winger <TWinger@deveng.net>

Subject: RE: Consultation Meeting - 320 Carlow Road (Kettle Creek Golf Course) - Follow-up

Hi Alex

We have completed a preliminary sanitary analysis to confirm the total wastewater flows from both proposed
developments. Based on the current development concepts we estimate peak sanitary flows of approximately
30.5 L/s following municipal design criteria. We are proposing an easement through the Community Centre
property to Carlow Road as previously discussed between SBM and the municipality. This alignment is critical to
providing a gravity service to the site.

We are proposing a 300mm sanitary sewer at 0.28% through the Community Centre to Carlow Road to carry the
30.5 L/s, keeping the system as flat as possible to limit upstream fill requirements and achieve adequate cover
below the Marr Drain. The existing 200mm combined sewer on Carlow Road and existing 300mm connection to
the pump station are anticipated to require upsizing to convey the flows from the proposed development in
addition to the existing flows. We have tentatively shown them being replaced with a 450mm sewer.

Can the municipality please confirm the existing catchments and flows in the existing Carlow Road system so we
can accommodate in the sewer replacement design? If there is any information you could provide regarding the
combined sewer that can be accommodated in the design as well it would be appreciated. Otherwise, we can
propose some potential strategies for estimating the flows and discuss the impact on sewer sizing.

We’d be happy to meet once you have had a chance to review this information and how it relates to the municipal
wastewater model.

Thankyou,

Jason Ross, C.E.T. | Director, Project Manager

Cell: 519-872-7678
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Preliminary Servicing & Stormwater Management Report Project No.: DEL22-025
Kettle Creek Golf and Country Club February 2025

Appendix B: Water Servicing Figure
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development ?/‘%

. Date: February 2025
eﬂglﬂeeﬂ DEL22-025: Kettle Creek Golf and CotIJntry Club Prepared by: Troy Winger £.1.T.
(London) Limited Water Demands Calculations Checked by: Jon Bakker, P.Eng.

CONSULTING CIVIL ENGINEERS

Low Density (Single Family) Medium Density Demand Summary
AREA ID Average
o . Average Day . Day Average Day | Max Day Peak Hour Fire Flow
@S Population Demand (L/s) ) () Population Demand |Demand (L/s) Demand (L/s) Demand (L/s) (5]
(("D)

1 135 405 1.172 0 0 0.000 1.172 4.102 9.142 76.00

2 0 0 0.000 5.130 333 0.965 0.965 3.378 7.527 105.00
Totals: 135 405 1.172 5.130 333 0.965 2.137 7.480 16.669

Assumptions:

Demands " : Fire Flow Requirements (assumed):
Water Demands 250 L/capita/day Low Density 76.00
Population Densities T Medium Density 105.00
Low Density 3 people/unit
Medium Density 65 people/hectare Peaking Factors '

Maximum Day 3.5
™ Assumptions are based on Design Requirements outlined in the Central Elgin Design Guidelines Peak Hour 7.8



Preliminary Servicing & Stormwater Management Report Project No.: DEL22-025
Kettle Creek Golf and Country Club February 2025

Appendix C: Sanitary Servicing Figure
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RESIDENTIAL POPULATIONS DENSITIES
AREA / ZONING BASIS

MEDIUM DENSITY (MULTI-FAMILY) - 65 people/Ha

LOT BASIS
SINGLE FAMILY - 3 PEOPLE PER UNIT

PEAK SANITARY FLOWS
KETTLE CREEK GOLF AND COUNTRY CLUB

DEL22-025 - Kettle Creek Golf and Country Club

DESIGNED BY: Troy Winger, E.I.T.
CHECKED BY: Jon Bakker, P.Eng

DATE: Feb. 2025

LOCATION POPULATION SEWAGE FLOW
A PER PER NO. ToTAL | INFILTRATION | EAKING e vvaGE| TOTAL
AREA ID STREET AREA OF FACTOR
Ha. LOT POP. (I/s) (I/s) (I/s)
Ha. LOTS (M)
REFER TO 'KETTLE CREEK SUBDIVISION' SANITARY DESIGN BY SBM LTD. FOR EXT.1 DESIGN INFORMATION

EXT1 Kettle Creek Subdivision 8.880 3.0 100 300 0.888 4.078 3540 | 4.428
X Single Family 7.900 3.0 135 405 0.790 4020 | 4.710 5.500
A2 Medium Density 5.130 65 333 0.513 4.058 3.916 | 4.429
Total 21.910 3.0 0 1038 2.191 3.789 | 11.386 | 13.577

(population x per capita flow x peaking factor x uncertainty)

Q(peak flow L/s) = (

24 x 60 x 60
Per Capita Flow = 250 litres/capita/day
Peaking Fact H F I M=1+( 14
eaking Factor = Harmon Formula =
8 75 p0s)

Infiltration Allowance = 8640 litres/hectare/day (0.100L/ha/s)

) + infiltration
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Appendix D: Storm Servicing Figure
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Appendix E: SWM Modelling & Figures
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