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1. Introduction

GEI Consultants Canada Ltd. have prepared this Functional Servicing Report to address the site servicing
and stormwater management requirements for the proposed development in support of the Draft Plan
approval. The Draft Plan of Subdivision has been prepared by Polocorp Inc. (dated December 10, 2024).

The proposed 20.03 ha development (site) is located north of St. David Street N (Highway No. 6), east
and south of existing agricultural lands in Fergus. There are external lands east of the proposed
development that are also owned by the applicant and are currently used for agriculture. The adjacent
additional lands owned by the applicant will be part of a separate application for development. Figure 1
shows the location of the proposed development and the surrounding area. The wetland area in the
northeast limits of the site is regulated by the Grand River Conservation Authority (GRCA).

GEI Consultants Canada Ltd. 1
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2. Existing Conditions

2.1. Land Use

The site is currently a vacant agricultural field. One (1) existing dwelling is located along the southwest
limits of the site. This dwelling is to remain under post-development conditions.

2.2. Topography

The majority of the site drains by sheetflow in an easterly direction towards the adjacent property
owned by the applicant, ultimately contributing to a wetland northeast of the site. A portion of the site
along the south limits sheetflows south to the roadside ditch along the Highway 6 right-of-way. The
roadside ditch along Highway 6 ultimately discharges to a regulated watercourse downstream of the
northeast wetland. A portion of the site along the west limits sheetflows north and west, ultimately
contributing to a second wetland off-site.

2.3. Soils

A Geotechnical Investigation has been completed by Chung & Vander Doelen Engineering Ltd. in 2025.
The preliminary geotechnical investigation consisted of three (3) boreholes across the site to depths
ranging from 5.2 m to 8.25 m below the ground surface (bgs) and five (5) additional boreholes on the
adjacent property owned by the applicant. Based on the geotechnical investigation, the site soils
generally consist of approximately 180 mm to 300 mm thick topsoil followed by clayey sand silt and
sandy silt.

A copy of the Geotechnical Investigation is included in Appendix A.

2.4. Groundwater

A Preliminary Hydrogeological Investigation has been completed by Chung & Vander Doelen Engineering
Ltd. in 2025. As part of the hydrogeological study, three (3) monitoring wells were installed between
December 2023 and March 2024, as well as five (5) additional monitoring wells and four (4) shallow
piezometers on the adjacent property owned by the applicant.

Groundwater monitoring results indicate that the seasonal high groundwater levels on site vary from
0.25 m below ground surface at the northeast limits of the site (BH/MW 8) to approximately 3.61 m
below ground surface towards the southwest limits of the site (BH / MW 4). A copy of the Preliminary
Hydrogeological Investigation is included in Appendix A.

GEI Consultants Canada Ltd. 2
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3. Proposed Development

The proposed 20.03 ha residential development generally consists of 87-129 single-detached units, 179-
266 on-street townhouse units, 93-125 medium density residential units, 8-14 mixed use residential
units, a park block, and internal roadways. Figure 2 illustrates the proposed Draft Plan of Subdivision
prepared by Polocorp Inc.. Connection to the site will be via the Street B connection to St. David Street N
(Highway No. 6) and Streets A, D, E, and F to the adjacent property owned by the same applicant. A
future connection is included to the north of the property via Street J.

3.1. Site Grading

The site grading for the proposed residential lots, internal roads and stormwater management facility is
shown on the Grading Plans. The site has been graded to match the Street B entrance elevations at
Highway 6, and the property boundaries along the north, south, east and west portions of the site.

Internal roadways are graded with slopes ranging from 0.6% to 1.5%, while lots are generally graded with
slopes ranging from 2% to 4%. The proposed lot grading patterns generally consists of split-drainage lots
and back to front draining lots. 3:1 transition slopes are proposed in rear yard areas of select lots to
accommodate the grade relief across the site.

3.2. Streets

The internal local roadways will be constructed as 18-23 m wide urban cross sections complete with
concrete curb and gutter per Township of Centre Wellington Standards. The Street G right-of-way
connection at St. David Street N (Highway No. 6) will be 20 m in width.

3.3. Water Supply

The proposed development will be serviced by extending a watermain along St. David Street N (Highway
No. 7) in the westerly direction to the site entrance followed by which a local watermain will be
extended throughout the site via the internal road network. The proposed watermain sizing will be
completed as part of the detail design of the site once Draft Plan approval has been received.

GEI Consultants Canada Ltd. 3
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Domestic water demands for the proposed development are calculated in Table 1 below.

Table No. 1: Domestic Water Demand Requirements

Min Hour Max Day Max Hour
. . Average Day
Unit Type Population (350 L/p/d) (Factor = (Factor = (Factor =
P 0.40) 2.75) 4.13)
129 Single Family Lots (at
2.8 persons/lot) 361 1.46 L/s 0.58 L/s 4.02 /s 6.03 L/s
266 On-Street Townhome
Units (at 2.5 persons per 665 2.69L/s 1.08 L/s 7.40 L/s 11.11 L/s
lot)
139 Mixed Use / Medium
Density Units — (at 2.5 348 1.41L/s 0.56 L/s 3.87 L/s 5.811L/s
persons per unit)
1 Existing Singe Family
Lot (at 2.8 persons/lot) 3 0.01L/s 0.004 L/s 0.03 L/s 0.04 L/s
Total On-site Domestic 1,377 5.57 L/s 2.221/s 15.32 L/s 22.99 /s
Demands

Note: Population has been rounded to the nearest whole number.

A 25mm diameter water service lateral will be provided for each dwelling. Fire hydrants will be installed
at a minimum radius of 150m in accordance with Township of Centre Wellington Development Manual.

Watermain servicing is proposed to be connected to the adjacent property owned by the same
applicant. The proposed watermain network layout is shown on the Servicing Plans.

Through discussions with the Township of Centre Wellington and Triton Engineering Services Limited, the
existing 300mm diameter watermain has sufficient capacity to service these lands. The Township of
Centre Wellington also confirmed that they are currently undertaking a Municipal Class Environmental
Assessment (EA) to identify potential supply well location(s), to ensure that sufficient water supply is
available to accommodate the additional demand resulting from the lands to be included within the
Township’s municipal boundary as part of the MCR (Municipal Comprehensive Review) process.
Therefore, from a water supply and watermain servicing perspective, there are minimal works required
to support the development of this property lands.

3.4. Sanitary Sewer

Each dwelling will be serviced via a proposed 100 mm diameter sanitary service lateral per Township of
Centre Wellington Development Manual. Sanitary sewer design calculations have been attached as
Appendix B. Sanitary servicing is proposed to be connected to the adjacent property owned by the same
applicant. The sanitary sewer layout is shown on the Servicing Plans.

Per our correspondence with the Township of Centre Wellington and Triton Engineering Services Limited,
there is sufficient capacity in the existing downstream sanitary sewer system and the downstream
wastewater treatment plan (WWTP) to service these lands. This is based on our understanding that the
planned upgrades to the WWTP, which are scheduled to occur in 2029, will ensure that sufficient
treatment capacity exists for the lands to be included within the Township’s municipal boundary as part

GEI Consultants Canada Ltd. 4
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of the MCR (Municipal Comprehensive Review) process. Therefore, from a sanitary sewer servicing
perspective, there are minimal works required to support the development of this property lands and
the lands can be efficiently and cost effectively serviced via a gravity connection to an existing sanitary
sewer.

3.5. Storm Sewer

The storm sewer system on the internal roads will be sized to convey the 5-year design storm to the
existing stormwater management facility (designed as part of the 968 St. David Street North Subdivision
application) per the Township of Centre Wellington Development Manual. Major storm events will be
conveyed overland through the municipal rights-of-way to the adjacent property owned by the same
applicant, ultimately draining to the stormwater management facility. Storm sewer design calculations
have been attached as Appendix B. The stormwater management facility will outlet to the wetland along
the northeast limits of the site to maintain existing drainage patterns.

Each lot will have a proposed 100 mm diameter storm service lateral connected to the proposed storm
sewer system in the municipal right-of-way. Foundation drainage will be provided via sump pump
discharge to the storm service lateral.

GEI Consultants Canada Ltd. 5
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4, Stormwater Management Criteria

The studies, policies and guidelines used to develop the stormwater management plan are as follows:

1) The Stormwater Management Practices Planning and Design Manual, 1994
2) Stormwater Management Planning and Design Manual, 2003

3) The Interim Stormwater Quality Control Guidelines, 1991

4) The Stormwater Quality Best Management Practices Manual, 1991

5) The MTO Drainage Management Technical Guidelines, 1989

6) The Ontario Urban Drainage Design Guidelines, 1987
7) Low Impact Development Stormwater Management Planning and Design Guide, 2010

The stormwater management criteria are as follows:

1) Post-development flow rates for the site must be controlled to pre-development conditions rates

for the 2 to 100 year design storm events.

2) Provide Enhanced level of quality control (80% Total Suspended Solids (TSS) removal) from all

runoff discharging from the site.

3) Volume control performance should be evaluated for the 25mm storm event or through
continuous modelling.

4) All efforts should be made to maximize infiltration wherever soil conditions allow.

5) Provide extended detention storage for the 25mm storm event.

The method used to evaluate and design the stormwater management plan is as follows:

The Fergus Shand Dam rainfall parameters presented in the Stormwater Management Master Plan for
Centre Wellington (Elora, Salem and Fergus) (wsp Group, dated April 9, 2024) were used to generate the
mass rainfall data for a 4-hour duration rainfall event for the full range of design storms (2 to 100-year).
The 25mm storm for a 2-hour duration is also included within the table below. The Chicago storm
parameters and the total depth of rainfall for each storm are as follows:

Table No. 2:  Fergus Shand Dam - Chicago Storm Parameters
Parameter 25mm 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year
a= 367.000 414.876 544,711 627.308 746.059 820.361 901.088
b= 5.000 0.0268 0.0206 0.0136 0.0851 0.0100 0.0426
c= 0.700 0.682 0.686 0.687 0.692 0.691 0.692
r= 0.394 0.375 0.375 0.375 0.375 0.375 0.375
td = 120.00 240.00 240.00 240.00 240.00 240.00 240.00
Rainfall 24.995 39.504 50.743 58.119 67.239 74.358 81.221
depth (mm)

The Regional Storm (Hurricane Hazel) was also modelled.

GEI Consultants Canada Ltd. 6



Functional Servicing and Stormwater Management Design Report — Northern Lands (6581 Highway 6)
Township of Centre Wellington (Fergus), Ontario
March 12, 2025

The Horton infiltration method was used in the runoff calculations.

Table No. 3: MIDUSS — Horton Infiltration Parameters

Parameter Impervious Areas Pervious Areas
Maximum Infiltration (mm/hr) 0.0 30.0

Minimum Infiltration (mm/hr) 0.0 5.0

Lag Constant (hr) 0.0 0.25
Depression Storage (mm) 1.5 5.0

The hydrologic model MIDUSS was used to create the runoff hydrographs and to route the flows through
the storage structures.

GEI Consultants Canada Ltd. 7
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5. Stormwater Management Plan

The stormwater management design for the proposed development has been included in the adjacent
lands owned by the applicant in order to size the stormwater management facility for buildout of both
properties. Pre-development conditions refers to both lands as agricultural before development. Existing
conditions refers to the full buildout of the adjacent lands, analyzed as part of the Functional Servicing
and Stormwater Management Report — Southern Lands, 968 St. David Street North (GEI Consultants
Canada Ltd., March 2025), with the built stormwater management facility, and Post-Development
Conditions will refer to the proposed development of the Northern Lands (6581 Highway 6).

5.1. Existing Conditions

For analysis of existing conditions, the site was modelled as eight (8) drainage catchments. The existing
condition drainage catchments are shown on Figure 3 and described below. The existing conditions
MIDUSS computer modelling is attached in Appendix C.

Catchment 100 (13.09 hectares, 80% impervious) represents the majority of the adjacent lands owned
by the same applicant. Runoff generated from Catchment 100 is captured and conveyed to the proposed
stormwater management facility via on-site storm sewers.

Catchment 200 (2.02 hectares, 15% impervious) represents the stormwater management facility on the
adjacent lands owned by the same applicant. The stormwater management facility is designed to
provide the required Enhanced level of protection prior to discharging to the wetland along the
northeast limits of the site.

Catchment 300 (1.35 hectares, 50% impervious) represents a portion of the adjacent lands owned by
the same applicant near the northeast wetland. Runoff generated from Catchment 300 will sheetflow
overland, uncontrolled, to the northeast wetland.

Catchment 400 (3.33 hectares, 0% impervious) represents the northeast portion of the adjacent lands
owned by the same applicant consisting of an existing wetland. Runoff generated from Catchment 400
contributes to the wetland extending north and east past the limits of the site.

Catchment 500 (14.80, 1% impervious) represents the majority of the proposed development. Runoff
generated from Catchment 500 will sheetflow overland east to the adjacent property owned by the
same applicant, ultimately discharging to the stormwater management facility.

Catchment 600 (0.12 hectares, 5% impervious) represents a portion of the adjacent lands owned by the
same applicant, adjacent to the Highway 6 right-of-way. Runoff generated from Catchment 600 will
sheetflow overland to the roadside ditch on Highway 6 right-of-way, ultimately discharging to a regulated
watercourse.

Catchment 700 (2.98, 0% impervious) represents a westerly portion of the site. Runoff generated from
Catchment 700 sheetflows overland in the westerly direction to the adjacent farm field and an offsite
wetland.

GEI Consultants Canada Ltd. 8



Functional Servicing and Stormwater Management Design Report — Northern Lands (6581 Highway 6)
Township of Centre Wellington (Fergus), Ontario
March 12, 2025

Catchment 800 (1.73, 5% impervious) represents a southwesterly portion of the site. Runoff generated
from Catchment 800 sheetflows overland to the roadside ditch in the Highway 6 right-of-way which then
continues to sheetflow to and offsite regulated watercourse.

5.1.1. Routing - Existing Conditions

Table No. 4 compares the routing results through the stormwater management facility with the available
stage/storage/ discharge capacities.

Table No. 4: Stormwater Management Facility — Stage/Storage/Discharge Comparison
Available Capacity Actual Capacity Used
ek OSSO ko o S
m¥s 3 m m¥s m? m
ey oo o s - L
25 mm Storm -- - -- 0.019 3,398 421.81
T/GDICB.1 0.026 5,717 422.00 -- - -
2 Year Storm - -- - 0.046 6,286 422.05
5 Year Storm - - - 0.197 8,304 422.20
10 Year Storm -- - -- 0.323 9,355 422.28
T/G DICB.2 0.352 9,602 422.30 -- - -
25 Year Storm -- -- -- 0.398 10,987 422.40
50 Year Storm - - - 0.501 12,188 422.49
100 Year Storm -- - -- 0.681 13,175 422.56
Weir 0.958 15,198 422.70 -- - -
Regional Storm -- - - 2.741 18,043 422.89
Top of Bank 8.746 22,853 423.20 - -- --

GEI Consultants Canada Ltd. 9
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Table No. 5:  Existing Condition Controlled Flow Rates

25mm | 2-Year | 5-Year |10-Year | 25-Year |50-Year | 100-Year stf;;"al
(m/s) | (m%/s) | (m?/s) | (m/s) |(m’[s) |(m®/s) | (m°/s) (m*/s)
Catchment 600 | ), 0.022 | 0.035 |0.043 0.052 0.058 0.063 0.014
(uncontrolled)
Catchment800 | 55 | 0163 | 0287 |0378 |049% | 0580 | 0.664 0.182
(uncontrolled)
To Highway 6 0052 | 0167 |0305 |0.398 0.519 0.604 0.691 0.196
Roadside Ditch
Catchment 100,
200 and 500 0.019 0.046 |0.197 |0.323 0.398 0.501 0.681 2.741
(controlled)
Catchment 300 | ) |, 0.228 | 0.347 | 0.424 0.525 0.597 0.665 0.165
(uncontrolled)
Catchment 400 | ; o 0.193 | 0.356 | 0.455 0.607 0.720 0.835 0.366
(uncontrolled)
To Northeast 0.127 0.266 | 0.442 | 0.560 0.756 0.893 1.033 3.222
Wetland
Catchment 700 1 1y | 0152 | 0271 | 0.386 0.500 0.575 0.652 0.327
(uncontrolled)
LZ/‘Z/ESt Farm 0.044 0152 | 0271 |0.386 0.500 0.575 0.652 0.327
Total Flow Rate | 0.169 0.518 | 0.892 | 1.160 1.575 1.860 2.153 3.726

5.2. Stormwater Management Overview

In line with current practices and guidelines, the stormwater management approach for the North Lands
Subdivision is designed as a “treatment train” to remove sediments and any absorbed contaminants
prior to the discharge of runoff from the development to the receiving outlets. The “treatment train”
approach will include a combination of lot level, conveyance and end-of-pipe best management practices
and is proposed to filter and remove sediments from stormwater runoff prior to discharging off-site.

Lot Level Controls

Stormwater management practices recommended for providing lot level controls on this site are as
follows:

a) Rooftop Infiltration

Each lot will have a rear yard infiltration gallery designed to infiltrate the 25 mm storm runoff from the
proposed rooftop. The gallery connection to the roof downspout will include a splash pad and overflow
for storm events greater than the 25 mm storm to discharge to ground surface followed by which the
roof runoff will be directed to the grassed areas of the lot. The runoff for any event large enough to
generate flow to the sewer system will be adequately filtered by the grass.

Design considerations that will be implemented in the infiltration galleries’ designs include:

GEI Consultants Canada Ltd. 10
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e Located beneath frost penetration depth and minimum of 4 metres away from building
foundations

e A 100-150mm diameter perforated vertical standpipe for inspection and flushing

e Leaf screens on downspouts

e 50mm clear stone with 30 to 40% void space

e Geotextile installed around the reservoir which considers their percent open area, load bearing
ratio, and the texture and permeability of native soils

b) Rear Yard Swales

The grading of the lots will be to current Township of Centre Wellington Design Standards. Where
practical, the length of the rear lot swales between catchbasins will be increased to extend the contact
time with the grassed surfaces.

To promote more infiltration on the lots and in the swales, it is recommended that the average depth
of graded topsoil be 300 mm.

c) Foundation Drainage

Foundation drainage will be provided for each lot via sump pumps discharging to storm service
laterals.

Conveyance Controls

Conveyance controls will be achieved through municipal maintenance of the storm sewer system. The
regular cleanout of the manholes and catchbasin sumps will remove the heavier sediments deposited
from the runoff during storm events.

End of Pipe Facilities

The end-of-pipe component for Catchments 1000 and 2000 consists of the proposed stormwater
management facility located near the south-easterly edge of the adjacent property, adjacent to the
existing wetland and Highway 6 (St. David Street N).

Water Quality

The stormwater management facility proposed on the adjacent property has been designed to function
as a wetland. From Table 3.2, Stormwater Management Planning and Design Manual, 2003, in order to
provide Enhanced water quality treatment, a wetland facility requires 128 m%ha of storage volume for a
contributing drainage area that is 76% impervious. 40 m¥ha of the required storage volume is extended
detention volume, while the remaining 88 m¥ha is permanent pool.

Based on a contributing site area of 33.57 hectares (Catchments 1000 and 2000 in ultimate post-
development conditions) and a requirement for 88 m3/ha of permanent pool storage volume to achieve
Enhanced treatment, the required permanent pool storage is 2,954 m>.

GEI Consultants Canada Ltd. 11
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The stormwater management facility has been designed with a 0.3-metre-deep permanent pool, which
provides 3,003 m?3 of permanent pool volume. An additional permanent pool volume of 875 m?3 will be
provided in the sediment forebay.

Further details of the stormwater management facility can be found in the Functional Servicing and
Stormwater Management Report for the South Lands Subdivision (GEI Consultants Canada Ltd., dated
February 2025).

5.3. Allowable Release Rates

The pre-development conditions for this site and the adjacent property were analyzed as part of the
South Lands Subdivision Functional Servicing and Stormwater Management Design Report (dated
February 2025). The allowable release rate has been established based on the pre-development flow
rates to each outlet from the two properties. These are as follows:

Table No. 6: Allowable Release Rates

25 mm 2-Year 5-Year 10-Year | 25-Year | 50-Year | 100-Year ;{teogrlz‘nal
(m’/s) | (m¥/s) | (m3fs) | (m*fs) | (m%/s) | (m¥s) | (m%fs) | 50
ToNortheast | o 4g9  |1700 |2963 [3974 |5416 |6448 | 7319 | 3762
Wetland
ToFarm Field - 5 549 0.169 0.317 0.405 0.532 0.633 0.734 0.327
West of Site
To Highway 6 | 0.058 0.188 0.332 0.437 0.574 0.670 0.768 0.211
Total Flow Rate | 0.561 1.947 3.346 4.608 6.178 7.296 8.263 4.283

5.4. Post-Development Conditions

For post-development analysis purposes, the site was modelled as seven (7) drainage catchments. The
post-development drainage catchments are shown on Figure 4 and described below. The post-
development MIDUSS computer modelling is attached in Appendix C.

Catchment 1000 (31.55 hectares, 80% impervious) represents the majority of the development. Runoff
generated from Catchment 1000 will be captured and conveyed to the proposed stormwater
management facility via on-site storm sewers.

Catchment 2000 (2.02 hectares, 15% impervious) represents the proposed stormwater management
facility. The proposed stormwater management facility is designed to provide the required Enhanced
level of protection prior to discharging to the wetland along the northeast limits of the site.

Catchment 3000 (1.35 hectares, 50% impervious) represents a portion of the proposed development
adjacent to the northeast wetland. Runoff generated from Catchment 3000 will sheetflow overland,
uncontrolled, to the northeast wetland.

GEI Consultants Canada Ltd. 12
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Catchment 4000 (3.33 hectares, 0% impervious) represents the northeast portion of the site consisting
of an existing wetland. Runoff generated from Catchment 4000 contributes to the wetland extending
north and east past the limits of the site.

Catchment 5000 (0.12 hectares, 25% impervious) represents the front yard of the existing houses on
site. Runoff generated from Catchment 5000 will sheetflow overland to the roadside ditch on Highway 6
right-of-way, ultimately discharging to a regulated watercourse.

Catchment 6000 (0.56 hectares, 5% impervious) represents a portion of the proposed development
adjacent to the Highway 6 right-of-way. Runoff generated from Catchment 6000 will sheetflow overland
to the roadside ditch on Highway 6 right-of-way, ultimately discharging to a regulated watercourse.

Catchment 7000 (0.49 hectares, 0% impervious) represents a northwest portion of the proposed
development consisting of rooftops and rear yards. Runoff generated from Catchment 7000 will
sheetflow overland west to the adjacent farm field, ultimately discharging to an offsite wetland.

5.4.1. Routing - Post-Development Conditions

Table No. 7 lists the post-development uncontrolled flow rates for each catchment under the 2 to 100-
year design storms and Regional Storm.

Table No. 7: Post-Development Uncontrolled Flow Rates

25mm | 2-Year | 5-Year | 10-Year | 25-Year | 50-Year | 100-Year SRfc,g:r(:]nal

(m¥/s) | (m¥/s) | (m®/s) | (m/s) | (m/s) |(m?/s) | (m%/s) (m*/s)
Catchment 1000 | 3.692 6.428 8.626 10.093 12.028 13.467 14.844 3.800
Catchment 2000 0.056 0.170 0.279 0.383 0.509 0.595 0.686 0.210
Catchment 3000 0.121 0.228 0.347 0.424 0.525 0.597 0.665 0.165
Catchment 4000 0.056 0.193 0.356 0.455 0.607 0.720 0.835 0.366
Catchment 5000 0.005 0.009 0.016 0.022 0.029 0.034 0.039 0.013
Catchment 6000 | 0.032 0.105 0.163 0.198 0.242 0.272 0.296 0.065
Catchment 7000 | 0.025 0.082 0.136 0.169 0.210 0.239 0.261 0.056
Total Flow Rate | 3.901 6.995 | 9.548 11.267 13.566 15.259 16.873 4.594

GEI Consultants Canada Ltd. 13
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Table No. 8 compares the routing results through the stormwater management facility with the available
stage/storage/ discharge capacities.

Table No. 8:  Stormwater Management Facility — Stage/Storage/Discharge Comparison

Available Capacity Actual Capacity Used

Peak Flow Storage Storag.e Peak Flow Storage Storag.e

ms Voglume Elevation ms Voslume Elevation

m m m m

s wo o Jmso - L
T/G DICB.1 0.026 5,717 422.00 - - -
25 mm Storm - -- - 0.043 6,205 422.04
2 Year Storm - - - 0.260 8,828 422.24
T/G DICB.2 0.352 9,602 422.3 - - --
5 Year Storm - -- - 0.407 11,095 422.41
10 Year Storm - -- - 0.562 12,581 422.52
25 Year Storm - - - 0.835 14,092 422.62
Weir 0.958 15,198 422.70 - - --
50 Year Storm - -- - 1.045 15,395 422.71
100 Year Storm - - - 1.445 16,290 422.77
Regional Storm - -- - 3.326 18,929 422.95
Top of Bank 8.746 22,853 423.20 -- -- --

GEI Consultants Canada Ltd.
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Table No.9:  Post-Development Controlled Flow Rates

25mm | 2-Year | 5-Year |10-Year | 25-Year |50-Year | 100-Year stf;;"al
(m/s) | (m%/s) | (m?/s) | (m/s) |(m’[s) |(m®/s) | (m°/s) (m*/s)
Catchment 5000 | 0.009 |0.016 |0.022 0.029 0.034 0.039 0.013
(uncontrolled)
Catchment 6000 | 03, | 9105 | 0.163 | 0.198 0.242 0.272 0.296 0.065
(uncontrolled)
To Highway 6 0037 |0114 |0177 |o0.216 0.265 0.300 0.328 0.078
Roadside Ditch
Catchment 1000
and 2000 0.043 0.260 | 0.407 | 0.562 0.835 1.045 1.445 3.326
(controlled)
Catchment 4000 | ; o 0.193 | 0.356 | 0.455 0.607 0.720 0.835 0.366
(uncontrolled)
Catchment3000 | 151 | 0228 [0347 | 0424 0.525 0.597 0.665 0.165
(uncontrolled)
To Northeast 0.132 0.296 | 0.687 | 0.907 1.185 1.561 1.866 3.807
Wetland
Catchment 7000 | ) 0.082 |0.136 |0.169 0.210 0.239 0.261 0.056
(uncontrolled)
LZ/‘Z/ESt Farm 0.025 0.082 | 0136 |0.169 0.210 0.239 0.261 0.056
Total Flow Rate | 0.173 0.473 | 0.755 | 0.975 1.292 1.643 1.932 3.902

Comparison to Existing Conditions Flows

Tables No. 10-13 below compares the existing and post-development flow rates from the site to Highway
6 (St. David Street N) and to the wetland northeast of the site.

Table No. 10: Comparison of Existing and Post-Development Flows - to Highway 6 (St. David Street
N)

Allowable Release Rate Existing Conditions Contr_o_lled Post-Development
. Conditions

Design Storm Flow Rate Flow Rate Flow Rate

(m/s) Volume (m?3) (m/s) Volume (m3) (m/s) Volume (m3)
25 mm 0.058 138.6 0.052 127.9 0.037 49.6
2-Year 0.188 305.6 0.167 282.3 0.114 107.5
5-Year 0.332 496.7 0.305 458.8 0.177 171.9
10-Year 0.437 625.8 0.398 578.3 0.216 216.4
25-Year 0.574 799.5 0.519 738.5 0.265 273.5
50-Year 0.670 935.7 0.604 864.2 0.300 318.3
100-Year 0.768 1,066.8 0.691 985.1 0.328 361.6
Regional 0.211 3,007.4 0.196 2,761.3 0.078 951.2
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Table No. 11: Comparison of Existing and Post-Development Flows - to Northeast Wetland

Allowable Existing Conditions Contr.o.lled Post-Development
. Release Rate Conditions
Design Storm Flow Rate
(m/s) Flow Rate (m3/s) Flow Rate (m3/s)
25 mm 0.489 0.127 0.132
2-Year 1.700 0.266 0.296
5-Year 2.963 0.442 0.687
10-Year 3.974 0.560 0.907
25-Year 5.416 0.756 1.185
50-Year 6.448 0.893 1.561
100-Year 7.319 1.083 1.866
Regional 3.762 3.222 3.807

Table No. 12: Comparison of Existing and Post-Development Flows - to West Farm Field

Allowable - - Controlled Post-Development
Existing Conditions .
Design Storm Release Rate Conditions
Flow Rate (m3/s) | Flow Rate (m3/s) Flow Rate (m3/s)
25 mm 0.049 0.044 0.025
2-Year 0.169 0.152 0.082
5-Year 0.317 0.271 0.136
10-Year 0.405 0.386 0.169
25-Year 0.532 0.500 0.210
50-Year 0.633 0.575 0.239
100-Year 0.734 0.652 0.261
Regional 0.327 0.327 0.056

Table No. 13: Comparison of Existing and Post-Development Flows - Totals from the Site

Allowable - .. Controlled Post-Development
W Existing Conditions velop

Design Storm Release Rate Conditions
Flow Rate (m3/s) | Flow Rate (m3/s) Flow Rate (m3/s)
25 mm 0.561 0.169 0.173
2-Year 1.947 0.518 0.473
5-Year 3.346 0.892 0.755
10-Year 4.608 1.160 0.975
25-Year 6.178 1.575 1.292
50-Year 7.296 1.860 1.643
100-Year 8.263 2.153 1.932
Regional 4.283 3.726 3.902

Therefore, the post-development flow rates discharging from the site during the 2 to 100-year design
storm events are less than the existing conditions flow rates from the site. The flow rate during the
Regional Storm has increased under post development conditions. The Regional Storm will be conveyed
overland through the site at each of the outlet locations summarized in the table above.

GEI Consultants Canada Ltd. 16



Functional Servicing and Stormwater Management Design Report — Northern Lands (6581 Highway 6)
Township of Centre Wellington (Fergus), Ontario
March 12, 2025

Major Flow Conveyance

The anticipated major flows on the right-of-way are the 100-year minus the runoff that will be captured
and conveyed by on-site storm sewers, which have been designed for the 5-year design storm event. The
major overland flows are then approximately 3.370 m3/s (55% of Catchment 1000 flows 14.628 m3/s —
8.500 m3/s) and split evenly into four rights-of-way (0.843 m?3/s) through the subdivision to the adjacent
property owned by the same applicant. The proposed 20m right-of-way, with standard barrier curb and
gutter and 2% crossfall has a conveyance capacity of approximately 0.944 m3/s at a longitudinal grade of
0.6%. Therefore, the proposed right-of-way has sufficient capacity to convey major flows to the proposed
stormwater management facility. The major flow conveyance modelling has been included in Appendix
C.
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6. Infiltration Assessment

As described in the Preliminary Hydrogeological Investigation (Chung and Vander Doelen Engineering,
dated February 28, 2025), the existing conditions recharge rate for the area of proposed development is
approximately 57,583 m3/yr (see Table No. 17). An enhanced infiltration system is proposed on site to
mitigate the difference between existing and post-development condition infiltration volumes. The
enhanced infiltration system will consist of rear lot infiltration galleries designed to infiltrate the 25mm
storm event from the proposed building rooftops. The enhanced infiltration calculations in Table Nos. 14
to 20 assume that only the back half of the roof area from a townhome unit can be captured and
infiltrated while for a single detached lot, the entire roof area is captured and infiltrated. For the medium
density blocks, it has been assumed that 25% of the block area is available for infiltration. Therefore, the
analysis calculates the roof area and the size of each infiltration gallery based on the different lot widths
proposed for the subdivision. With the enhanced infiltration system, the proposed development will
meet 81% of the recharge rate from existing conditions.

Infiltration gallery drawdown time has been calculated based on an average infiltration rate of 15 mm/hr
as noted in the Geotechnical Investigation prepared by Chung and Vander Doelen Engineering (dated
February 28, 2025). The average drawdown time of the infiltration galleries is estimated at 22 hours. The
contributing runoff was then compared to the number of times the infiltration galleries could be filled
with runoff (i.e. runoff available and available capacity to infiltrate) and a safety factor of 0.85 was
applied to the resulting runoff depth each month.

As part of the detail design stage, once Draft Plan approval has been granted, we will conduct the
required Guelph Permeameter Testing to confirm the in-situ infiltration rates as required by the
Stormwater Management Planning and Design Guide.
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7. Sediment and Erosion Control Plan

Primary sediment control will be achieved with the installation of heavy duty sediment fencing around
the property boundary. The silt fence will eliminate the opportunity for water borne sediments to be
transported from the site.

Temporary rock check dams will be installed in rear and side yard swales after the initial grading has
been completed to slow the flow rates and promote the settlement of waterborne sediments before
they reach the silt fences and the stormwater management facility.

Upon completion of the grading, any area not subject to active construction within 30 days will be
topsoiled and seeded as per OPSS 572.

Once catch basins have been installed, the grates will be wrapped in filter cloth. This will be maintained
until all building and landscaping has been completed.

Inspection and maintenance of all silt fencing and the stormwater management facility will start after
installation is complete. These features will be inspected on a weekly basis or after a rainfall event of 13
mm or greater. Maintenance will be carried out, within 48 hours, on any part of the facility found to
need repair.

Once construction has been substantially completed, the silt fence will be removed, any accumulated
sediment will be removed and the landscaping and planting of the stormwater management facility will
be restored as needed.

After construction of the complete development, erosion will not occur and sediment transport will be
minimal. The stormwater management facility will provide all sediment removal.
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8. Maintenance Plan

To ensure that the stormwater management system continues to function as designed and constructed,
we recommend that the following inspections and maintenance activities be completed on an annual
basis:

1. Isthere any indication of a spill (i.e. frothy water, oily sheen on the water)? If yes, investigate,
inform the appropriate agencies and complete the necessary clean-up and restoration.

2. Inspect the outlet structures from the stormwater management facility. Remove and dispose of
any accumulated sediment, trash/litter, debris (i.e. sediment, garbage, leaves, etc.).

3. Inspect all catch basins and manholes. Remove and dispose of any accumulated sediment,
trash/litter, debris (i.e. sediment, garbage, leaves, etc.).

4. Inspect all swales and overflow locations. Remove and dispose of any accumulated sediment,
trash/litter, debris (i.e. sediment, garbage, leaves. etc.).

Please note that any structures identified during the annual inspection to be worn, missing or damaged
are to be repaired or replaced within 48 hours.
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9.

Conclusions

In summary, the features of the design for the proposed development are as follows:

1)

Sanitary service for the site will be provided by connecting to the service stubs proposed on the
adjacent property owned by the same applicant. Internal sanitary sewers will then be extended
throughout the site via the municipal rights-of-way to provide sanitary servicing for the
proposed development.

Water servicing for the site will be provided by connecting to the service stubs proposed on the
adjacent property owned by the same applicant. An internal watermain will then be extended
throughout the site via the municipal rights-of-way to provide water service for the proposed
development. Watermain sizing is to be confirmed at the detail design stage.

Storm sewers will be sized at the detailed design stage to convey the 5-year design storm event
to the stormwater management facility on the adjacent property owned by the same applicant.
Major overland flows will be directed towards the municipal rights-of-way to the stormwater
management facility on the adjacent property owned by the same applicant.

The post-development flow rates discharging from the site during the 2 to 100-year design storm
events are less than the pre-development conditions flow rates from the site. The Regional
Storm is conveyed overland through the site.

Infiltration galleries sized to infiltrate the 25 mm design storm event from building rooftops will
be implemented in rear yard areas of the proposed lots to meet the infiltration requirements for
the site.

The stormwater management systems meet the current Provincial and Municipal guidelines.
The principles of “Stormwater Management Practices”, the Ministry of Environment Stormwater
Management Planning and Design Manual 2003 have been used in the design of the stormwater
management system.
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Appendix A Geotechnical Investigation (Chung and
Vander Doelen Engineering Ltd., dated February 28,
2025) and Preliminary Hydrogeological Investigation

(Chung and Vander Doelen Engineering Ltd., dated
February 28, 2025)

GEIl Consultants Canada Ltd.



Functional Servicing and Stormwater Management Design Report — Northern Lands (6581 Highway 6)
Township of Centre Wellington (Fergus), Ontario
March 12, 2025

Appendix B Sewer Design Sheets
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Appendix C Stormwater Management Analysis

C.1. Existing Conditions Modelling

C.2. Post-Development Conditions Modelling
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C.1. Existing Conditions Modelling
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C.2. Post-Development Conditions Modelling
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Appendix D Water Balance Analysis
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