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1.0 INTRODUCTION

1.1 Overview

MTE Consultants Inc. was retained by RUDANCO Hospitality Corporation (RUDANCO) to
complete a preliminary Stormwater Management Design in support of an application for Draft
Approval of Plan of Subdivision at 13030 Lundy’s Lane in the City of Thorold, Region of
Niagara. The property is referred to herein as the ‘Subject Lands’ (see Figure 1 for Location
Plan). The total area of the Subject Lands is approximately 23.0ha and includes two parcels
separated by lands owned by Hydro One (“hydro corridor”).

As shown in Figure 1, the Subject Lands are located at the northwest corner of Highway 20
(Lundy’s Lane) and Thorold Townline Road (Regional Road 70). The Subject Lands extend
from Thorold Townline Road at the east limits to the planned Rolling Meadows Subdivision
approximately 400m west, and from Highway 20 at the south limits to approximately 600m north
where it is bound by agricultural lands. The majority of the site comprises vacant land with field
crop vegetation. There is a closed motel and associated parking areas at the south of the
Subject Lands. The Subject Lands are divided by a hydro corridor which runs through the north
end of the Subject Lands in a generally southwest to northeast direction, as shown in Figure 1.

The Subject Lands are currently drained by 7 outlets located along the perimeter of the Lands.
Outlet 1 located at the northeast corner of the Subject Lands, conveys uncontrolled flows
overland into the Thorold Townline Road ditch then easterly through two existing 450mm
diameter CSP culverts beneath Thorold Townline Road ultimately flowing north. Outlet 2 and
Outlet 3 are located at the east boundary of the Subject Lands and each gather flows from the
existing lands in respective swales which both outlet into the Thorold Townline Road ditch.
Outlet 2 and Outlet 3 then converge in the abutting ditch just outside the property boundary and
prior to entering an existing 600mm diameter CSP culvert crossing beneath Thorold Townline
Road. These two outlets will be represented by one predevelopment catchment. Outlet 4 is
located at the southwest corner of the site and drains onto adjacent lands via a 300mm
diameter CSP pipe which outlets to a grassed swale outside the property limits. Outlets 5 and 6
are located along the west perimeter of the site and each convey uncontrolled flows overland by
sheet flow to the adjacent Rolling Meadows lands. Outlet 7 is located along the north perimeter
of the site and drains uncontrolled flows overland by sheet flow to the north onto adjacent
agricultural lands.

A Draft Plan of Subdivision has been prepared for the proposed development by Bousfields
Inc.and forms the basis for the proposed servicing and stormwater management concepts. The
Draft Plan of Subdivision, included in Appendix A, includes single detached residential lots,
townhouse residential blocks, mixed-use commercial, mixed-use residential, condominium
townhouse blocks, a potential pumping station block, park blocks, stormwater management
pond block, a public lane and municipal right-of-ways.

The Draft Plan includes the following:

. Seven municipal roads (Streets A — G);
. Three Public Lanes (Lanes A — C);
. Single detached residential lots totaling 46 lots (Lots 1-46);
. On-Street Townhouse blocks (Blocks 47-65), including a total of 121 units;
. Rear Lane Townhouse blocks (Blocks 66-71), including a total of 24 units;
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e Condominium Townhouse blocks (Blocks 72-73), including an estimated total of 119
units;

¢ Mixed-use Residential block (Block 74) including an estimated total of 1,330 apartment
units;

o Mixed-use Commercial blocks (Blocks 75-76) including an estimated total of 422
apartment units plus 4,555,7 square metres of Retail space;

e Pumping station block (Block 77);

e Stormwater Management Pond block (Block 78);
o Park blocks (Block 79-81); and,

¢ Road Widening block (Block 82).

1.2 Background Information

The following documents were referenced in the preparation of this report:

. Ref.1: Preliminary Geotechnical Investigation Proposed Residential Development
13030 Lundy’s Lane, Allanburg, Ontario, Soil-Mat Engineers & Consultants Ltd. (July
23, 2021).

. Ref.2: Erosion and Sediment Control Guidelines for Urban Construction, Greater
Golden Horseshoe Conservation Authorities (2006).

. Ref.3: NPCA Stormwater Management Policies (2010).

o Ref.4: City of St. Catharines Engineering Standards Manual, City of St. Catharines,
(June, 2015).

. Ref.5: MOE Stormwater Management Practices Planning and Design Manual,
Ministry of the Environment (March 2003).

. Ref.6: Erosion and Sediment Control Guide for Urban Construction, Toronto and

region Conservation Authority, 2019.

1.3 Geotechnical Information

A preliminary geotechnical investigation was prepared by Soil-Mat Engineers & Consultants Ltd.
dated July 23, 2021. Ten (10) boreholes were driven to depths between 5.2m and 12.2m below
the existing ground surface. Four (4) monitoring wells were installed at Boreholes 1, 5, 6 and 9.

In general, the boreholes driven at the site penetrated fill and topsoil overlaying clayey silt to a
depth of 3 to 4 meters decreasing in clay content past this point to predominantly silt with some
clay. Soils were generally classified as ‘C.L. Inorganic clays of low plasticity’ to ‘C.H. Inorganic
clays of medium to high plasticity’. The report indicates that the soils would be well suited to
provide an impermeable liner for a stormwater management pond and are not considered
suitable for low impact development (LID) stormwater management systems.

Groundwater level readings taken to date conservatively indicate a groundwater level at 1.5 to 2
meters below the existing grade, at an elevation of roughly 183.5 to 186.5 meters.

Based on the geotechnical report, an SCS Curve Number (CN) of 79 was used for pervious
surfaces in runoff calculations.
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2.0 DESIGN CRITERIA

The stormwater management design criteria for the subject site as established by the Region of
Niagara are as follows:

i. A baseline study is required to investigate the existing stormwater drainage
conditions and constraints (e.g. hydraulic capacity, flood, erosion, etc.) in the outlet
watersheds, assess future development impacts and identify the stormwater
management requirements.

i. Provide “Enhanced” level 1 water quality treatment (80% TSS removal);

iii. Attenuation of the post-development peak flows for the 2- to 100-year storm events
to the pre-development (existing) peak flows. Thorold Townline Road and Lundy’s
Lane shall not be negatively affected as a result of development; and

iv. Identify the feasible Low Impact Development/Green Infrastructure practices in order
to mitigate impact on the downstream receiving creeks.

21 Low Impact Development (LID) Considerations

The geotechnical investigation for the Subject Lands estimates the coefficient of hydraulic
conductivity to range from 10" to 108 cm/s for the clay and silt soils on site. The values relate to
approximate infiltration rates of <6 mm/hr for both clay and silt soils. These Design Infiltration
Rates are well below the MECP’s recommended minimum of 15 mm/hr for infiltration design.

Groundwater level readings indicate a groundwater level 1.5 to 2 meters below the existing
grade, at an elevation of 183.5 to 186.5 meters. The seasonal high groundwater level will
generally be higher than the proposed basement elevations in most areas of the site. In these
areas, vertical separation of below-grade infiltration measures from the groundwater table may
not be feasible, and so below-grade LID measures may not be feasible in these areas.

A screening of potential LID measures has been completed for the project, in accordance with
the Low Impact Development Stormwater Management Planning and Design Guide Version 1.0
(Ref. 2). A summary of the screening of each LID measure considered for the project is
included in Table 2.1.

MTE Consultants | 49428-100 | 13030 Lundy’s Lane | Revised: December 14, 2023 4



Table 2.1 — Summary of Low Impact Development Screening

To Be
Degree of Implemented on . .
LID Measure Feasibility Site? Discussion
(Yes/No/ Maybe)

Lot-level Rain Barrels Feasible Maybe Builder preference to be determined.
Lot-level cisterns could provide SWM

Lot-Level Cisterns Feasible No quantity control for the development.
However, a more efficient result can be
achieved with a communal SWM facility.
Green roof technology not suited to

. sloped, low- and medium-density
Feasible on : .
: residential rooftops. Could be
Green roof Mixed Use Maybe imol d on fl fed Mixed U
Blocks implemented on flat roofed Mixed Use

Blocks. To be determined at Site Plan
stage for each block.

RPOf Down;pout Feasible Yes

Disconnection

Soakaways,

Infiltration Trenches Not Feasible No Site soils are inadequate for infiltration.

or Chambers
Could be implemented on Mixed Use

Bioretention Feasible Maybe Blocks. To be determined at Site Plan
stage for each block.

B!oﬂlter (1.‘|Itrat|on' only Not Feasible No No suitable location on plan.

Bioretention design)

. . Somewhat To be implemented at boundaries of the

Vegetated Filter Strip Feasible Yes Subject Lands.

Permeable Pavement No No Site soils are inadequate for infiltration.
Increased topsoil depth (up to 0.35m

Increased Topsoil . depth) can be utilized on all lots,

Feasible Yes ) ; .

Depth increasing the soil water storage volume
and infiltration potential.

Enhanced Grass Not feasible No No suitable location on plan.

Swale

Dry Swale Not feasible No No suitable location on plan.
Due to the high groundwater table and

Perforated pipe Not feasible No low infiltration potential of site soils,

system

perforated storm sewers are generally not
feasible in this development.

MTE Consultants | 49428-100 | 13030 Lundy’s Lane | Revised: December 14, 2023
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3.0 STORMWATER MANAGEMENT

3.1 Pre-Development Conditions

Under pre-development conditions, the Subject Lands were delineated into six sub-catchments.
Drawing 49428-100 P-ST1 Preliminary Pre-Development Storm Drainage Area Plan
(appended) provides an illustration of the pre-development sub-catchment areas, and Table 3.1
provides a brief description of each sub-catchment area as well as the design parameters used
in the hydrologic modeling. Catchments were delineated to illustrate runoff areas tributary to
their respective outlets discussed.

Catchment 102 includes drainage areas tributary to both Outlet 2 and Outlet 3 since flows from
these two outlets converge within the Thorold Townline Road ditch prior to entering the existing
600mm diameter CSP culvert and crossing Thorold Townline Road.

Table 3.1 - Existing Storm Catchment Areas

Ca:;::gne Catchment Description %Ilmp | Area (ha) Pervious CN
101 Undeveloped Site — Outlet 1 5 3.15 79
102 Existing Conditions — Outlets 2 & 3 12 14.73 79
103 Undeveloped Site — Outlet 7 5 1.47 79
104 Existing Conditions — Outlet 4 53 0.95 79
105 Undeveloped Site — Outlet 5 5 3.55 79
106 Undeveloped Site — Outlet 6 5 0.36 79
Total 24.21

The existing conditions were assessed using the Visual OTTHYMO 6.2 (VOG6) hydrologic
modeling program developed by Smart City Water Inc for the 2 to 100-year 24 hour SCS
synthetic design storm. Table 3.2 summarizes the parameters inputted into the VO6 models for
the design storms and Table 3.3 summarizes the existing conditions site discharge rates for
each of the aforementioned storm events.

Table 3.2 - Design Storm Parameters
IDF Parameters

Storm Event Rainfall Depth i, (mm)*
a b c
2-year 567 0.746 5.2 60.2
5-year 664 0.744 4.7 72.3
10-year 724 0.739 4.3 81.2
25-year 821 0.735 4.0 94.3
50-year 900 0.734 3.8 104.5
100-year 980 0.732 3.7 114.9

ARainfall Depths from St Catharines Engineering Guidelines. Results are based on IDF curves and
a 24-hour SCS |l storm event; refer to Appendix B.
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Table 3.3 - Existing Conditions Site Discharge

Site Discharge to
Storm Outlet1 & 7 Outlet 2 & 3 Outlet 4 Outlet 5 Outlet 6
Event Q (m¥s)* Q (m¥s) A Q (m¥s)* Q (m¥s) A Q (m¥s) A
Townline Ditch Townline Ditch Adjacent Lot | Rolling Meadows | Rolling Meadows
North East
2-year 0.261 0.621 0.108 0.187 0.026
5-year 0.354 0.845 0.142 0.255 0.036
10-year 0.435 1.041 0.168 0.313 0.044
25-year 0.559 1.339 0.188 0.403 0.056
50-year 0.651 1.563 0.219 0.470 0.065
100-year 0.756 1.817 0.250 0.546 0.076
A Catchment discharge taken from VOG6 output; Refer to Appendix B.

Copies of the pre-development VO6 modeling output files, along with a pre-development
hydrologic connectivity schematic, are included in Appendix B.

3.2 Post Development Conditions

The post development conditions drainage pattern was delineated by ten (10) sub-catchment
areas (see Drawing 49428-100 P-ST2 Preliminary Post-Development Storm Drainage Area
Plan (appended)).

Table 3.4 provides a brief description of each sub-catchment area as well as the design
parameters used in the hydrologic modeling.

Minor stormwater runoff (i.e. up to the 5-year storm event) from the site will be collected by an
internal storm sewer system that will convey storm flows to a proposed stormwater
management pond at the north east of the property. Stormwater management controls will be
implemented upstream of the outlet to control post-development site discharge to the
appropriate pre-development levels. Due to grading constraints, transition slopes along the
property line will continue to drain uncontrolled towards adjacent lands.

The proposed conditions were assessed using the Visual OTTHYMO (VO6) hydrologic
modeling program developed by Smart City Water for the 2 to 100-year 24 hour SCS type Il
design storms.
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Table 3.4 — Post-Development Catchment Parameters

= 3 3 g 8
= —_ o _ ) =
£ S 3 e |fE ELE | & |» | O
g 2 = S |85 35 |@ |8g| 3
5 S P o oo 25 P o< | 8
Q @ ~ £ S5 e S = e 2
.6 o < - E 3 /] :l, (o] ) [
S a 2 & o > o o
7 E 5 £
S i
Uncontrolled to Townline
Ditch - Park, Easement,
201 SPS & backs of towns 2.54 10 100 20 2.0 1.0 80
Block 58-60
Uncontrolled to Townline
202 Ditch - portion of Towns, 0.33 70 10 30 2.0 1.0 80
Street B & SWM Block
203 Uncontrolled to Townline 1.05 o8 10 30 20 10 80
Ditch -Street A & Street C ) ) )
2042 Controlled to SWM Pond 16.91 75 30 40 2.0 1.0 90
Uncontrolled Lundy's lane
205 to 750mm Culvert at 0.28 20 15 5 2.0 1.0 80
Townline Road
206 | Uncontrolied to Lundy's 0.13 25 15 5 | 20 | 10 | 80
lane Ditch
Uncontrolled Block 72
207 West (sheet flow to 0.25 25 15 5 2.0 1.0 80
adjacent lot)
Uncontrolled Backs of
208 | Single Detached 0.61 45 25 5 20 | 10 | 80
(sheet flow to future
development)
Uncontrolled Townhouse
block 69
209 (sheet flow West to future 0.06 25 5 0 2.0 1.0 80
development)
Uncontrolled Townhouse
210 block 69 0.10 25 5 0 2.0 1.0 80
(sheet flow North to field)
211 Street B to SWM Facility 0.18 70 10 5 2.0 8.0 90
212 SWM Facility Block 1.77 50 2 10 33.0 2.0 80
24.21 62
T Pervious CN based on SCS Soil Class D.
2 Pervious CN based on SCS Soil Class D, Road.
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4.0 STORMWATER MANAGEMENT DESIGN
4.1 Hydrologic Modelling

Hydrologic models were developed to provide quantitative estimates of flows across the study
area under existing and proposed development conditions. The rainfall event simulation model
Visual OTTHYMO was used to simulate response to the 2-, 5-, 10-, 25-, 50- and 100-year return
period design storm events, using a 24 hour SCS type Il rainfall distribution, and City of St.
Catharines intensity-duration-frequency parameters. A 4 hour Chicago rainfall distribution was
modeled for the 25mm Water Quality storm. Post-development Visual OTTHYMO modelling
output is included in Appendix C, along with a hydrologic connectivity schematic.

4.2 Stormwater Quality Control

A Wet Pond SWM facility is proposed to provide water quality and quantity control treatment for
runoff from the Subject Lands. Wet pond SWM facilities offer the benefits of dilution and settling
of sediment within the forebay and the wet pond components. During the detailed design stage,
a planting scheme will be prepared that carefully selects plant species and their location in and
around the basin to stabilize banks, mitigate temperature increases, deter waterfowl from
nesting within the area, and provide aesthetics and safety benefits.

The proposed SWM facility includes two sediment forebays and a main pool. The sediment
forebays will accept minor storm event flows originating from the majority of the Subject Lands.
Major storm flows are diverted around the sediment forebay to avoid resuspension of solids.
Sediment Forebay No. 1 (SF1) is located in the southwest corner of the SWM facility, and
accepts minor flow from the vast majority of the site. Sediment Forebay No. 2 (SF2) is located
in the northeast corner of the pond and accepts minor flow from a small portion of Street B. The
maximum and minimum depths of the SF1 are 2.0m and 0.9m, respectively. The maximum and
minimum depths of SF2 are 1.5m and 0.9m, respectively. The maximum design depth would be
available immediately following construction and after sediment clean-out operations. The
minimum design operating depth is that which occurs prior to the required clean-out operations.
Maintenance of the top portion of the forebay at all points in the sediment accumulation / clean-
out cycle minimizes the potential for scour and re-suspension of previously settled sediments.
The wet pond portion of the Pond has been designed with a 1.5 m deep permanent pool
feature.

Since the majority of annual rainfall occurs in storms less than or equal to a 25mm event, the
majority of water borne sediment is also transported to the SWM facility in these less intense
events. Therefore, the sediment forebay is designed targeting the smaller flows. Furthermore,
since larger storm events will have greater peak flows, there is potential for resuspension of
accumulated sediment. Thus, the smaller flows into the forebay should be separated from the
larger flows which should enter the main pond directly. To achieve this objective, the overland
(major) flow route bypasses the sediment forebay and enters the main pool directly.

Forebay design is based on classic particle settling and flow dispersion equations as presented
in the MOE 2003 Stormwater Management Practices Planning and Design Manual. The
methodology presented in that document suggests that the design flow for the forebay should
be taken as the peak outflow from the facility. Sediment forebay design calculations are
included in Appendix D.

The clean-out frequency for the proposed SWM facilities can be found in the forebay design
calculations in Appendix D.
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Based on the MOE’s 2003 Stormwater Management Guidelines, an Enhanced Level of water
quality protection is required. Quality control measures proposed will take the form of a wet
pond SWM facility. Table 4.1 outlines the proposed Pond SWM facility design. Appendix D

includes main pond draw down calculations.

Table 4.1 —- SWM Facility Water Quality Control Details

General

Pond Characteristics

Wet Pond Stormwater Management Facility

Enhanced Quality Control

Total Contributing Area

Minor Storm Catchment Area 18.86 ha
Major Storm Catchment Area 18.68 ha
Imperviousness
Minor Catchment Area 73.0%
Major Storm Catchment Area 73.0%
Main Pool Bottom Elevation 181.30 m

Pond Side Slopes (below Top of Freeboard) H:V

4:1 below Freeboard, 7:1 within 3m of the
PWL, 3:1 to bottom of pond

Storage
g\?\llt N,Iﬁ;\l;le:(f/’ltoorégzeogg)lume Requirements as per 230.0 m¥ha
Required Total Volume 4416 m3
Permanent Pool 190.0 m3/ha
Required Permanent Pool Volume 3648 m?3
Permanent Pool Volume Provided
Forebay No. 1 1,376 m?3
Forebay No. 2 361 m3
Main Pool 7,103 m3
Total 8,840 m3
Permanent Pool Elevation 182.80 m
Extended Detention
Minimum Required Volume (based on 40 m3/ha) 756 m?
Extended Detention Volume Provided 768 m3
Approximate Drawdown Time 42.9 hr

MTE Consultants | 49428-100 | 13030 Lundy’s Lane | Revised:
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General Pond Characteristics
Extended Detention Elevation 182.91m
(ng:lilse)zlease Rate for Extended Detention 0.008 m%/s
Sediment Forebay No. 1
Required Forebay Length 221m
Actual Forebay Length 30.0m
Permanent Pool Elevation 182.80 m
Bottom Elevation 180.80 m
Sediment Forebay No. 2
Required Forebay Length 52m
Actual Forebay Length 10.0m
Permanent Pool Elevation 182.80 m
Bottom Elevation 181.30 m
Outlet Controls
Orifice 1 (Extended Detention) Diameter 100 mm
Orifice 1 Invert Elevation 182.80 m
Orifice 2 Diameter 600 mm
Orifice 2 Invert Elevation 183.20 m
Weir Crest Breadth 25m
Weir Crest Elevation 184.20 m
Weir Side Slopes (below top of freeboard 31 H:V
elevation) T

4.3 Stormwater Quantity Control

Stormwater quantity controls are required to attenuate flows from Catchment 204 and
Catchment 211 and will be controlled by 3 stages of outlets from the SWM Pond near Outlet 2
at the Thorold Townline Road ditch. All other catchments can meet their respective
predevelopment condition peak flow rates in an uncontrolled state.

Runoff from minor (5yr) storm events from Catchment 204 and Catchment 211 will be conveyed
to the Pond via the proposed storm sewer network which flows into the forebays of the pond.

Major flows (>5yr) from Catchment 204 will be conveyed to the Pond via overland flow routes
along the proposed roadways, bypassing the forebay and flowing directly into the main pool of
the pond.

MTE Consultants | 49428-100 | 13030 Lundy’s Lane | Revised: December 14, 2023 11



4.3.1 Outlet Structure
A multi-stage outlet structure has been proposed for use in the SWM facility.

The outlet of the Pond includes a 100 mm diameter reverse-slope low-flow orifice which will
provide control for the 25mm water quality storm events and will discharge through an outlet
headwall to a riprap lined channel which discharges to the Thorold Townline Road ditch. One
600mm diameter orifice with invert 0.40m above the permanent water level, and a 2.5m weir
with 3:1 side slopes and weir crest elevation 1.30m above the permanent water level will control
the discharge from the 2- through 100-year storms events.

Stage-storage-discharge relationships for the proposed SWM facility are shown below in Table
4.2. Detailed stage-storage-discharge relationships for the SWM facilities are provided in
Appendix D.

Table 4.2 — Stage Storage-Discharge Information

Elevation (m) Discharge (m3/s) Volume (m3) Remarks

Permanent Pool Elevation;

162.80 0 0 100mm dia. Orifice Invert

182.91 0.008 768 Enhanced WQ Storage

Volume

183.20 0.013 2,982 600mm dia. Orifice Invert

184.20 0.8135 11,894 Weir Crest Elevation

184.50 2.1096 14,952

184.80 4.5447 18,185 Top of Freeboard

A summary of the peak flows for the post-development conditions controlled by the pond is
summarized in Table 4.3. Visual OTTHYMO output files for the quantity control modeling can
be found in Appendix C.

A summary of the peak discharge rates from the pond, as well as maximum ponding elevation,
depth and storage volume used under each design storm is provided in Table 4.3.
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Table 4.3 — Maximum Wet Pond Peak Flow, Detention and Ponding Elevations

Peak Max Max.
Storm Event Discharge I\élla X I:o eie Detention 3to|rage
(mds) evation (m) Depth (m) olume
Used (m3)
25 mm WQ 0.005 182.91 0.11 746
2 Year 0.192 183.52 0.72 5640
5 Year 0.312 183.64 0.84 6,687
10 Year 0.408 183.74 0.94 7,601
25 Year 0.520 183.89 1.09 8.994
50 Year 0.586 184.00 1.20 10,035
100 Year 0.684 184.12 1.32 11,182

A summary of the peak flows for the pre- and post-development conditions is provided in Table
4.4. As shown, the post-development peak flows can be attenuated to pre-development levels
under each design storm event at each outlet. Visual OTTHYMO output files for the quantity

control modeling can be found in Appendix C.

Table 4.4 — Proposed Conditions Site Discharge

Site Discharge to
Quiet 1.5 Cuiet 2 % Outlet 4 Outlet 5 Outlet 6
Storm | 201, 202, 210 | 203, 204, 205, | 208 207 208 209
Event | 101, 103] | 211,212 [102] [104] i) e
Q (m¥s) A Q (m¥s) A Q (m¥s) A Q (m¥s) A Q (m¥s) A
Pre Post Pre Post Pre Post Pre Post Pre Post
2-yr 0.261 0.267 | 0.621 0.205 | 0.108 0.041 | 0.187 | 0.075 | 0.026 | 0.008
5-yr 0.354 0.353 | 0.845 | 0.345 | 0.142 0.056 | 0.255 | 0.097 | 0.036 | 0.010
10-yr | 0.435 0.428 | 1.041 | 0477 0.168 0.067 | 0.313 | 0.116 | 0.044 | 0.012
25-yr | 0.559 0.538 | 1.339 | 0.667 | 0.188 0.084 | 0.403 | 0.146 | 0.056 | 0.015
50-yr | 0.651 0.621 1.563 | 0.778 0.219 0.099 | 0.470 | 0.167 | 0.065 | 0.017
100-yr | 0.756 0.715 | 1.817 | 0.887 0.250 0.114 | 0.546 | 0.190 | 0.076 | 0.019
A Catchment discharge taken from VO6 output; Refer to Appendix B and Appendix C.

4.4 Proposed Stormwater Management Facilities

Details of the proposed SWM facility are provided on MTE Drawings 49428-100 P-SW1.1 —
Preliminary SWM Facility Plan, 49428-100 P-SW1.2 Preliminary SWM Facility Sections and
49428-100 P-SW1.3 Preliminary SWM Facility Details and Notes, enclosed. The following
list of SWM facility design characteristics, read in conjunction with the above drawings, outlines

all significant design aspects and rationales:

The Pond has been designed as a wet pond facility with sufficient permanent and
active storage volumes to achieve an Enhanced level of Water Quality protection.
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. The outlet control structure for the SWM facility will be in the form of a bottom draw
with a 100 mm diameter low flow orifice, and a secondary 600 mm diameter orifice.
A 2.5m wide emergency outlet spillway weir with 3:1 side slopes is provided above
the 100-year ponding level. The low-flow outlet pipe has been designed to provide a
minimum of 24 hours of drawdown time for the extended detention volume.

. The low-flow outlet is discharged to the Thorold Townline Road ditch via an outlet
headwall and riprap lined outlet.

. An access/maintenance road of 4m width has been incorporated into the design of
the SWM facility to ensure sufficient access to the inlet and outlet structures and
forebay for ease of inspection and maintenance. A maximum longitudinal grade of
10%, maximum cross-fall of 2% and a minimum centreline radius of 12m are
proposed.

. The design of the SWM facility has incorporated internal side slopes of 7:1 or flatter
(for safety) throughout the facility 3m above and below the permanent water level
where pedestrian access could be achieved. Beyond the top of freeboard elevation,
minimum side slopes of 3:1 H:V are provided.

. Minimum freeboard of 0.3m has been provided to the top of the berming on all sides
of the SWM facility above the 100-year high water level.

. A preliminary Operations & Maintenance (O&M) manual for the wet pond SWM
facility is included in Appendix E.

5.0 EROSION AND SEDIMENT CONTROL

During construction, erosion and sedimentation controls (ESC) will be provided via cutoff swales
with rock check dams, siltation control fencing and temporary sediment basins. All proposed
on-site catchbasin manholes and catchbasins as well as nearby off-site catchbasins will be fitted
with silt sacks within the structures to mitigate sediment transport during construction. A
mudmat will be constructed at the proposed construction access to mitigate the transport of
sediments to the surrounding roads.

All erosion and sediment controls must be inspected and maintained regularly for the full
duration of construction until the Engineer or the City approves removal of the measures. The
Contractor shall inspect all erosion and sediment controls weekly and after any rainfall event
and rectify any deficiencies immediately.

Preliminary ESC design is provided on MTE Drawings 49428-100 P-ES2.1 Erosion and
Sediment Control Plan Pre-Grading and ES2.2 Erosion and Sediment Control Plan Notes
and Details, included herewith.

6.0 CONCLUSION AND RECOMMENDATIONS

Based on the information provided herein and foregoing analysis, it can be concluded that:

i. The proposed stormwater management design provides adequate attenuation for the
2 to 100-year storm events and meets the design requirements set by the Region of
Niagara.

. The post-development flows will be controlled by orifice controls in the stormwater
management pond; sufficient storage volume is provided within the pond.
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iii. A stormwater quality control “Enhanced” level of 80% TSS removal will be achieved
via best-management practices.

Based on the above conclusions it is recommended that:
iv. The Draft Plan be approved.

V. Detailed design for the Subject Lands be completed in accordance with the
preliminary design included in this report.

All of which is respectfully submitted,
MTE Consultants Inc.

Scott Ahonen, B. Eng. Rob Melick, P. Eng.
Designer Senior Project Manager
905-639-2552 ext. 2490 905-639-2552 ext. 2438
sahonen@mte85.com rmelick@mte85.com
SXA:rsm

M:\49428\100\Reports\MTE\SWM\49428-100 Preliminary SWM Report.docx
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Appendix A

Draft Plan of Subdivision

MTE
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