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1.0 Introduction

Ainley Group has been retained by Hilden Homes to undertake engineering services necessary
for the completion of a Stormwater Management (SWM) Report to support Draft Plan Approval
for a residential subdivision located at the terminus of Fawcett Avenue, off of County Road 49, in
Picton, ON; where shown in Figure No. 1.

For the purposes of this report, Fawcett Avenue is considered to travel in an east-west direction.
The approximately 5.49 ha subject property is therefore bound by existing residential lands and
the east terminus of Fawcett Avenue to the east, Millennium Trail to the west, and agricultural
lands to the north and south.

The originally proposed Draft Plan, prepared by Ainley Group, comprised the following:

- 31 Single Detached Residential Lots (1.67 ha);
- 12 Townhouse Blocks (54 Units; 2.02 ha);

- One (1) SWM Facility block (0.46 ha); and,

- 1.34 ha of Right-of-Way (ROW) lands.

Ainley Group originally prepared this SWM Report in September 2023 to address the stormwater
quantity and quality requirements for the proposed development, to the satisfaction of Prince
Edward County. This SWM Report has been revised to reflect the currently proposed Draft Plan
(Appendix A), which is revised to incorporate a central Green Corridor block, and comprises the
following:

- 27 Single Detached Residential lots (1.45 ha);

- Four (4) Semi-Detached Residential lots (0.10 ha);
- 12 Townhouse blocks (54 Units; 1.84 ha);

- One (1) SWM Facility block (0.46 ha);

- One (1) Green Corridor block (0.31 ha); and,

- 1.34 ha of Right-of-Way (ROW) lands.

The overall impervious level of the proposed development is expected to be generally maintained
from the initial Draft Plan. Additional revisions are made to the proposed SWM facility’s outlet to
enhance its stormwater quality treatment performance.

2.0 Pre-Development Conditions and Drainage

Under pre-development conditions, the subject property is undeveloped with considerable tree
cover and a trail connecting the end of Fawcett Avenue with Millenium Trail. An existing swale
drains through the subject property, entering at its southwestern corner and exiting at its
northeastern corner. Within the subject property, the swale is believed to drain northwesterly to
the existing trail, then easterly along the trail, before then draining northerly near the eastern
property boundary. Per pre-consultation comments received from Prince Edward County (County)
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staff, Quinte Conservation confirmed that this drainage feature is manmade and not considered
to be a watercourse.

The subject property generally slopes downward in a northeasterly direction towards the existing
swale’s outlet from the site. Per pre-consultation comments received from County staff, the
existing swale is believed to drain to a municipally owned swale and into an existing pond within
the northern adjacent property that leads to the McFarland Home lands located to the northeast
of the site. From aerial imagery, the municipally owned swale appears to drain easterly along the
rear yards of the existing residential development fronting the northern side of the existing Fawcett
Avenue, to County Road 49. The existing pond appears to drain through the MacFarland Home
property’s southeastern corner, via an engineered flow path consisting of culverts, to County Road
49. All runoff draining from the subject property under existing conditions is expected to drain
ultimately to Picton Bay.

Approximately 8.80 ha of external lands are considered to drain to the subject property and
subsequently confluence with its drainage prior to draining via the existing swale outlet. The
external lands are generally located to the south of the subject property and are comprised
predominantly of wooded areas.

No existing drainage or capacity issues are known to exist downstream of the subject property.
2.1 Design Criteria

The criteria used to establish the proposed SWM design is based on pre-development drainage
conditions, pre-consultation comments received from the County, and guideline documents
prepared by Quinte Conservation and the Ministry of the Environment, Conservation and Parks
(MECP), and are generally as follows:

1. Under post-development conditions, peak flow rates discharging from the subject property
to the existing on-site swale’s outlet, are to be attenuated to less than, or equal to, pre-
development peak flow rates for all return periods up to the 100-year return frequency
design storm events.

2. For any re-routing of the existing on-site swale drainage feature:

a. The diversion feature should be designed with adequate capacity to convey the
peak flow draining from upstream external lands during the 100-year design storm
event, at the minimum.

b. The diversion feature should avoid any right-angle flow path changes to mitigate
erosion potential.

3. An “Enhanced’ level of stormwater quality treatment (80% TSS Removal) is to be provided
for runoff draining from the subject property.
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3.0 Post-Development Conditions and Drainage

The proposed subdivision would support 27 single detached residential lots, 54 townhouse units,
four (4) semi-detached lots, and one (1) stormwater management. The following lot-level
impervious surfaces were considered by post-development conditions modelling: a single
detached residential house (12 m frontage) — 185 m?, a single detached residential house (15 m
frontage) — 265 m?, an interior townhouse unit — 150 m?, an exterior townhouse unit — 190 m?, a
semi-detached house — 225 m?, and driveway — 44 m?.

The roadways within the subdivision are proposed with a two-lane urban type cross-section
consisting of 4.25 m-wide lanes with curb and gutter. The road network is associated with
approximately 7,585 m? of impervious surfaces.

For modelling purposes, roadways, driveways, and parking lots are considered to be ‘directly
connected’ impervious surfaces; half of rooftop surfaces are considered to be directly connected.

Conveyance of on-site drainage within the development is proposed via a storm sewer system
and rear-yard ditching. The majority of the development is proposed to drain via the storm sewer
system to a proposed SWM facility located within the northeastern portion of the subdivision.

The on-site storm sewer system will be designed with adequate capacity to convey site runoff
during the 5-year design storm event, at minimum. For storm events greater than the 5-year return
period, surcharging flows are proposed to be conveyed by the roadways as overland flow to the
SWM facility. The configuration and sizing of the storm sewer system will be determined at the
detailed design stage.

The SWM facility, designed as a ‘dry pond’, is proposed to provide attenuation for site runoff, prior
to discharging to the existing swale’s outlet at the northeastern corner of the subject property.

The drainage of external lands to its existing outlet downstream of the subject property will be
facilitated through a new diversion ditch proposed along the western and northern boundaries of
the subject property. The existing on-site swale is proposed to be removed, and the new ditching
is proposed to intercept its flows at the southwestern corner of the subject property. The
residential lots along the north boundary are proposed with split drainage, and their rear-yard
areas are expected to drain to the diversion ditch. The diversion ditch will be designed to convey
the peak flow associated with the 100-year design storm event, at the minimum. The ditching is
proposed to outlet at the northeastern corner of the subdivision, downstream of the proposed
SWM facility’s outlet, and ultimately drain to Picton Bay. The conceptual design of the diversion
ditch is discussed further in Section 4.5.2.

The tributary area of the upstream external lands draining to the subject property are expected to
be generally maintained under post-development conditions.
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4.0 Modelling Parameters
4.1 Design Criteria

Pre- and post-development drainage conditions are evaluated using the Stormwater Management
Hydrologic Model (SWMHYMO) software. This program is a complex hydrologic model used for
the simulation and management of stormwater runoff in small and large rural and urban areas.
SWMHYMO requires specific watershed parameters to determine hydrologic abstractions and
produce runoff hydrographs. The values of these parameters are determined based on the
characteristics of each catchment area.

4.2 Soil Conditions and SCS Curve Number

The soil type within the subject property is generally characterized as being Darlington Loam, as
per the Prince Edward County Soil Map (Ontario Soil Survey Report No. 10). Darlington Loam is
known to be of the Hydrologic Soil Group (HSG) ‘C’.

The pre- and post-development conditions ground cover of the subject property and the relevant
adjacent lands, are characterized by SCS Curve Number values provided by MTO Design
Chart 1.09.

Under pre-development conditions, the ground cover is considered to be a combination of ‘Crop
and Other Improved Land’ and ‘Woodlots and Forests’, which are associated with SCS Curve
Number values of 82 and 71, respectively. Under post-development conditions, it is considered
to be ‘Crop and Other Improved Lands’ and associated with an SCS Curve Number of 82. The
impervious surfaces within the subject property are associated with an SCS Curve Number of 98.

As a requirement of the SWMHYMO modelling, the Modified Curve Number Method (Paul Wisner
& Associates, 1982) was applied to the designated Curve Number for their input into the
modelling.

Calculation of the composite Curve Number value for each catchment area, and their
corresponding Modified Curve Number value, is provided in Appendix B.

4.3 Rainfall Data

Based on Quinte Conservation guidelines, the following storm distributions are to be considered
for use in analysis: SCS Type Il, AES, and Chicago. Based on the conservative SWM facility
storage volume requirements associated with the SCS Type Il distribution, it is employed for SWM
analysis. The initial SWM Report considered a 24-hour storm duration for an additional degree of
conservative design. Based on the current understanding of the site and its upstream lands, a
6-hour storm distribution is believed to be appropriately conservative for design purposes; all
modelled catchments areas are expected to have a time of concentrations less than 6-hours.

The 6-hour SCS Type Il storm distribution is modelled for return periods of 2 up to 100 years. The
100-year design storm event is also the Regional storm event for watersheds located within
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Quinte Conservation’s jurisdiction. Intensity-Duration-Frequency (IDF) rainfall data for the site is
obtained using the MTO’s Online IDF Lookup Tool. This data is provided as Appendix C. The
rainfall depths used with the 24-hour SCS Type |l storm are summarized in Table 1 below.

Table 1: 6-hour Duration Rainfall Depths (mm)

Design Storm Event Return Period

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

37.2 49.2 57.0 66.6 73.8 81.0

4.4 Catchment Areas

For pre-development conditions modelling, the subject property is modelled as two (2) drainage
catchment, as described in Table 2 below and as shown in Figures No. 2 and 3. The SWMHYMO
Guide recommends that catchments with an impervious level of less than 20% are to be modelled
using the ‘Nash Hydrograph’ command. The pre-development development catchments are
modelled using the Nash Hydrograph command, which accounts for impervious levels through
composite SCS Curve Number values.

Table 2: Pre-Development Conditions Catchments

Catchment oy Area Impervious Level
Number Catchment Description (ha) (%)
10 Subject Property 5.49 0
20 External Lands 8.80 0

For post-development conditions modelling, the development is modelled as four (4) drainage
catchments, as described in Table 3 below and shown in Figures No. 2 and 4. Catchments 101
and 202, are modelled using the ‘Standard Hydrograph’ command, while Catchment 201 is
modelled using the Nash Hydrograph command.

Table 3: Post-Development Conditions Catchments
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Catchment v Area Impervious Level*
Number Catchment Description (ha) (%)
Portion of Subject Property 50
101 draining to SWM Facility 4.67 (37)
External Lands draining via
201 Diversion Ditch 8.80 0
Portion of Subject Property 41
202 draining via Diversion Ditch 0.83 (22)

*Directly Connected imperviously level shown in parentheses under the Total Impervious Level.
Not Applicable for Nash Hydrograph method.

4.5 Modelling Results

The pre-development conditions SWMHYMO output files are provided as Appendix D. The post-
development conditions SWHYMO output files are provided as Appendix E.

Table 4 compares the pre- and post-development peak flow rates draining to the existing on-site
swale’s outlet location from the subject property.

Table 4: Summary of Peak Flow Rates — Pre- and Post-Development Conditions

Return Frequency Pre-Development Peak Flows Post-Development Peak Flows

(years) (m?/s) (m?3/s)

2 0.252 0.226

5 0.415 0.339

10 0.534 0.526

25 0.690 0.635

50 0.814 0.721

100 0.942 0.810

/\\inley
GROUP PLANNERS Page 6



Revised August 2024 Project No. 17533-1
Stormwater Management Report — Fawcettville Subdivision
Picton, ON

4.5.1 SWM Facility

The supporting Stage-Storage-Discharge calculations for the proposed SWM facility are provided
as Appendix F. The conceptual design of the proposed SWM facility is provided as Figure No. 5.

Table 5 below summarizes the capacity available at the various stages in the proposed SWM
facility and the capacity that is expected to be utilized during the various design storm events.

Table 5: Summary of SWM Facility Capacity

Available Cap.a.mty in SWM Capacity Utilized
Facility
Peak Active Peak Active
Elev. Elev.
Flow Volume (m) Flow Volume (m)
(m?3/s) (m?3) (m?3/s) (m?3)
Outlet No. 1 — 15t
Row of Perf. 0.000 0 94.95
T/Stone Layer 0.000 0 95.00
First Flush Storm 0.013 538 95.34
T/G Outlet No. 2 0.013 556 95.35
2-yr storm 0.053 720 95.44
5-yr storm 0.060 1,063 95.63
T/G Outlet No. 3 0.060 1,096 95.65
10-yr storm 0.171 1,142 95.67
25-yr storm 0.181 1,360 95.79
50-yr storm 0.189 1,559 95.88
100-yr storm 0.197 1,767 95.98
T/ Emerg. OF Weir 0.205 2,018 96.10
T/ Bank 2.888 2,712 96.40

As shown in Table 5, the maximum expected ponding level associated with the 100-year design
event is approximately 0.12 m lower than the SWM facility’s emergency overflow weir. Quinte
Conservation guidelines recommend that the future effects of climate change be considered in
SWM facility design by increasing its design storage capacity by 10%; approximately 12% of the
storage volume utilized during the 100-year design storm event is available above its maximum
ponding elevation and below the emergency overflow weir.
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4.5.2 Diversion Ditch

Catchments 201 and 202 are proposed to drain to the diversion ditch that will convey drainage
along the western and northern boundaries of the subject property. From post-development
modelling results, provided as Appendix E, the combined peak flow rate of the runoff draining
from Catchments 201 and 202, is expected to be approximately 0.613 m?®/s during the 100-year
design storm event. Therefore, the diversion ditch should provide a minimum capacity of
0.613 m¥/s.

The typical geometry proposed for the diversion ditch, is conceptualized as follows:

Bottom Width: 0.40 m

Maximum Side Slopes: 3H:1V
Minimum Longitudinal Slope: 0.5%
o Flow Depth: 0.60 m

Considering a Manning’s ‘n’ value of 0.035, the diversion ditch is expected to provide a minimum
flow capacity of approximately 1.234 m®/s; or, approximately 200% of the flow expected to drain
to it during the 100-year design storm event.

The number of right-angle flow path changes along the proposed diversion ditch is limited to the
greatest degree possible while also accommodating the proposed Draft Plan. To mitigate the
potential for erosion, riprap is proposed to be installed over filter fabric within the diversion ditch
at these locations. The full-flow velocity of the typical diversion ditch geometry is expected to be
approximately 0.9 m/s. Section WC-3 of the Ontario Ministry of Transportation’'s Highway
Drainage Design (HDD) Standards provides guidance for the sizing of riprap relative to velocity.
With reference to Section WC-3 of the HDD Standards, riprap having a nominal diameter of 100
mm is expected to protect against erosion for velocities < 2.0 m/s. Therefore, the riprap within the
right-angle flow path change locations is proposed to have a minimum nominal diameter of
100 mm.

5.0 Stormwater Quality Treatment

Stormwater quality treatment for runoff discharging from the subject property under post-
development conditions, is proposed to be achieved via a ‘treatment train’ approach. Initial
treatment is proposed via an Oil-Grit Separator (OGS) unit installed immediately upstream of the
on-site storm sewer’s outlet to the SWM facility. Further polishing is expected to be provided by
the proposed SWM facility as it temporarily detains runoff, allowing suspended solids to settle out.

The parameters considered for the conceptual design of the OGS unit, and the resulting size, are
summarized in Table 6 and supporting calculations are provided as Appendix G. The sizing of
the OGS unit considers the minimum unit size necessary to provide a 50% TSS removal rate to
90% of the annual runoff volume for an ‘ETV’ particle size distribution.

Table 6: Summary of OGS Unit Sizing
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Lands Tributary to OGS Unit Acceptable
Catchments Area Impervious Level | Stormceptor OGS
(ha) (%) Unit
101 4.67 50 EF-8

As identified in Table 6, the Stormceptor EF-8 model is expected to be an appropriate OGS unit
for the proposed application.

Downstream of the OGS unit, the dry pond provides further polishing. Through linear interpolation
of Table 3.2 of the SWMPD Manual, the following volumes are required for a dry pond facility to
achieve an ‘Basic’ level of water quality treatment (60% TSS removal), given a 4.67 ha, 50%
impervious tributary area (i.e., Catchment 100):

5 90 m¥ha + [(150 m¥ha - 90 m¥ha) / (55% - 35%)] * (50% - 35%) = 135 m¥ha

The 135 m®%ha, or approximately 630 m? for Catchment 200, is to be provided as temporary
storage volume.

As shown in the Stage-Storage-Discharge calculations of Appendix F, the SWM facility is
proposed with approximately 2,712 m? of temporary storage. Additionally, the drawdown time
calculations provided as part of Appendix F, demonstrate that the minimum drawdown time
requirement of 24 hours is expected to be provided by the proposed SWM facility.

Based on the discussion provided above, Table 7 provides a summary of the expected overall
level of stormwater quality treatment for the proposed development.

Table 7: Expected Overall Treatment for Phase 12 Lands

SWM TSS Concentration (%) Cumulative TSS
Measure Inflow Treatment Rate Outflow Removal Rate (%)
OGS Unit 100 52 48 52
Dry Pond 48 60 19 81

As shown in Table 7, an Enhanced level of stormwater quality treatment (80% TSS Removal
rate), at minimum, is expected to be provided to runoff draining from the proposed development.

6.0 Erosion and Sedimentation Control

An erosion and sediment control strategy will be implemented as per the detailed engineering
drawing package in order to minimize the transfer of sediment off-site during construction. The
following measures will be incorporated into the strategy as required:
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7.0

Environmental fencing and straw bales

Regular inspection of the erosion and sediment control devices

Removal and disposal of the erosion and sediment control devices after the site has been
stabilized

All exposed earth to be re-vegetated within thirty (30) days.

Conclusions

Ainley Group has been retained by Hilden Homes to undertake engineering services necessary
for the completion of a SWM Report to support a Draft Plan Approval for a residential subdivision
proposed in Picton, ON. Under post-development conditions:

1.

3.

Peak flow rates discharging from the subject property to the existing on-site swale’s outlet,
are expected to be attenuated to less than pre-development peak flow rates for all return
periods up to the 100-year return frequency design storm events.

For the proposed re-routing of the existing on-site swale drainage feature:

a. The diversion feature is expected to convey the peak flow draining from upstream
external lands during the 100-year design storm event, at the minimum.

b. The diversion feature minimizes the right-angle flow path changes to the greatest
degree possibly while also accommodating the proposed Draft Plan. To mitigate
the potential for erosion at right-angle flow path changes, riprap is proposed to be
placed within the diversion feature at these locations.

An ‘Enhanced’ level of stormwater quality treatment (80% TSS Removal) is expected to
be provided for runoff draining from the subject property via a treatment train approach.

Sincerely,
AINLEY GRAHAM & ASSOCIATES LIMITED

Prepared by: Reviewed by:

James Braden, EIT, M.E.Sc. Alex Wilkinson, P.Eng.

Ainley == eot0



