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1.0 INTRODUCTION

1.1  Project Description

R.V. Anderson Associates Limited (RVA) was retained by the Town of Caledon (the Town) to
undertake a ‘Schedule C’ Class Environmental Assessment (EA) followed by design developed
to 30% detail for Main Street North and Queen Street West (Figure 1). The project involves
reconstructing the road and implementing streetscaping and beautification to revitalize the area
in accordance with the Town of Caledon’s Six Village Community Improvement Plan, Peel

Region’s Road Characterization Study, and project stakeholder design input.

Both Main Street North and Queen Street West are two-lane hard-surfaced, rural roadways. On
Main Street, roadside ditches and culverts are the primary controls used to convey drainage
from the roadway and adjacent lands. Along the west end of Queen Street, runoff is conveyed in
roadside ditches (Mississauga Road to Osprey Mills Drive), while runoff east of Osprey Mills
Drive to Main Street is conveyed via the existing semi-mountable curb and gutter and storm

sewers systems which outlet to Alton Mill Pond and Shaw's Creek.

This design brief outlines the proposed storm drainage system consisting of storm sewers,
catchbasins, oil grit separators (OGS) and ditches for Main Street North and Queen Street
West. The design follows the recommendations of the CVC Stormwater Management Criteria
Version, 2012.

1.2  Project Background

The project area (shown in Figure 1 below) includes approximately 1.9 km of Main Street north
of Queen Street and approximately 1.4 km of Queen Street between Main Street and
Mississauga Road. The project area lies within the Shaw’s Creek watershed. Shaw’s Creek is a
tributary to the Credit River and flows from west to east within the study area. The proposed

project falls within the regulation limits of the Credit Valley Conservation Authority (CVC).

Current land uses in the study catchments are primarily mixed low density residential and

natural areas.
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MAR LEGEND

Project area

Figure 1: Project Area

Permits and approvals necessary to complete the undertaking may include CVC, Ministry of
Natural Resources and Forestry (MNRF), Ministry of the Environment and Climate Change
(MOECC), Ministry of Tourism, Culture and Sport (MTCS), Town of Caledon and utilities.

The following reports were utilized as the basis for the stormwater management design:
e CVC Stormwater Management Criteria Version, 2012
e Ontario Ministry of the Environment (MOECC) Stormwater Management Planning and
Design Manual, 2003
e LID Implementation Process for Regional Road Right-Of-Ways, 2014
» Development Standards, Policies & Guidelines, Town of Caledon, 2009
e Alton Village Storm Drainage Study Drainage Study Report Phase 1 Part 2, GHD, 2017

1.3 Purpose

The purpose of this report is to provide a stormwater management strategy that will identify and
address impacts related to the proposed road reconstruction. This report will also address and
incorporate concerns from stakeholders and regulatory agencies.

Town of Caledon RVA 184339
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The previous Alton Village Drainage Study Report Phase 1 — Part 1 and 2 (R.J. Burnside, 2014)
identified the low points and flood concerns along Queen Street and Main Street and suggested
potential solutions. Other drainage issues such as unidentified culverts, poorly defined swales
and reduced water quality in the Alton Mill pond as a result of drainage from the Alton Estates
and the new subdivision were identified and considered in the stormwater designs for Main
Street North and Queen Street West.

Under proposed conditions, Main Street and Queen Street will remain 2 lane roads with minimal
impact to levels of imperviousness and peak runoff rates. North of Mary Street will be
maintained as a rural cross-section, and semi-urban cross-section around the S-curve, as there
is no related growth for this area. These indicate that the primary objectives of the storm water
design should be to provide adequate conveyance capacity while maintaining existing peak

runoff rates and improving runoff quality within the project right-of-way.

Proposed storm sewers will be designed to convey the 10-year storm. Post development flows
will be controlled to pre-development levels for the 2, 5, 10, 25, 50, and 100-year storms, where
required/feasible. Ministry of Environment, Conservation and Parks (MECP) guidelines require
that infiltration be provided for the runoff within the contract limits. With the majority of the road
upgrades being performed within tight corridors of existing roads and close to the Alton Mill
Pond, this level of infiltration is not easily achieved. As such, efforts are made to promote
infiltration and a degree of stormwater filtration in enhanced grass swales. Additional quality
control will be provided via a treatment train approach, including inlet sediment controls and Oil-
Grit Separators (OGS) units. The treatment target is 80% Total Suspended Solids (TSS)

removal and 90% runoff treatment for the project area, excluding external drainage.

Town of Caledon RVA 184339
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2.0 EXISTING SITE CONDITIONS CHARACTERIZATION

2.1 Tributary Areas, Outlets, and Drainage Patterns

Subcatchments were delineated based on existing storm sewer locations, LIDAR data, local
survey information, and aerial mapping. The overall drainage direction is from southwest to
northeast along Queen Street and across Main Street, with all runoff directed toward the Alton
Mill Pond and Shaw’s Creek.

Existing drainage is conveyed via ditches along each side of Main Street within the rural section
north of Mary Street. Small culverts (each 450 mm CSP) at STA 8+500 and STA 9+200 collect
the drainage from these ditches and the upland areas and outlet to the northeast. On the
northeast side of Main Street runoff follows drainage paths for 600 m to 900 m prior to

discharging to a tributary of Shaw’s Creek.

Runoff from Main Street, south of Highpoint Sideroad at STA 9+300 drains via roadside ditches
towards a small wetland on Margaret Street prior to discharging to Shaw's Creek at the
northeast end of the street. It should be noted that diches along Margaret Street do not have
gradient to Shaw's Creek, and this wetland is an isolated depression. Immediately upstream of
the Margaret Street wetland is a 750 mm diameter PVC culvert that crosses Main Street and
collects runoff from approximately 27 hectares, the majority of which is undeveloped land west
of Main Street. The road drainage around this culvert crossing has been noted as a location of
recent flooding. The wetland also has a history of flooding and has been identified as an area of
concern. Runoff from Main Street south of Margaret Street is directed overland through ditches

toward Shaw’s Creek, approximately 200m downstream of the Main Street Bridge.

Queen Street is already serviced by storm sewers between Osprey Mills Drive and Main Street.
The majority of these storm sewers have sufficient conveyance capacity and will be extended to
capture runoff as needed. One section (east of Emeline to Agnes street), however will need to
be replaced to provide adequate capacity. All existing outfalls at James Street, Emeline Street,
Agnes Street, Amelia Street and at the Shaw’'s Creek Bridge at Queen Street are adequately

sized and will not be replaced.
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In general, the existing infrastructure appears to have adequate capacity for the design storms
and can accommodate the proposed design changes. Further investigation is required to
determine the structural state of the existing culverts and infrastructure. It is understood that the
City of Caledon will be undertaking a CCTV review of the existing culverts and infrastructure,

but this assessment falls outside the scope of this report.

2.2  Condition of Receiving Watercourses

Shaw's Creek is the main watercourse through Credit River Subwatershed 17 and the Village of
Alton is the only significant urban area within this catchment. The existing subwatershed land
uses are primarily agriculture and natural with small proportions of urban, wet meadow and
aggregate land use (Shaw’s Creek Subwatershed Study, 2006). Caledon Lake, located in the
northern part of the Shaw’s Creek subwatershed, controls the drainage characteristics of the
upper basin. The basin mostly consists of a continuous rugged relief with marshy areas within
its floodplains. Recharge rates in the upper reaches of Shaw’s Creek are very high, because of
high infiltration soils, and hummocky topography (which directs surface water to the

groundwater system).

Alton Mill Pond is an online pond formed by the damming of Shaw’s Creek as it flows parallel to
Queen Street West. Although the pond supports fish habitat, the dam acts as a barrier
preventing fish passage. Reduced water quality in the pond was noted as a result of drainage
from the Alton Estates and the new subdivision. Based on a review of the MNRF Natural
Heritage Information Centre database, DFO Species at Risk mapping, and correspondence with

CVC, no aquatic species at risk occur within the study limits.

2.3  Significant Natural Features

Fisheries, vegetation, watercourses, and wildlife are all environmental features that may be

impacted by stormwater runoff.

Shaw’s Creek and its tributaries are cold water aquatic communities which support Brook Trout
(Salvelinus fontinalis). The subwatershed study also identifies that Brook Trout spawning
habitat is present downstream within the vicinity of Queen Street East. Brook Trout are a
sensitive species which require clear, cold, well oxygenated water for all life processes,
especially spawning. Also, spawning American Brook Lamprey (Lethenteron appendix) were

Town of Caledon RVA 184339
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observed in the Shaw’s Creek tributary. This species prefers Coldwater habitats and is
relatively sensitive to pollution and turbidity.

No aquatic species at risk are known to be present in Shaw’s Creek or its tributary within the
vicinity of the study area.

3.0 STORMWATER OBJECTIVES

3.1  Water Quantity and Flood Control

The objective of stormwater management, for the improvement of Main Street North and Queen
Street West, is to develop a plan that will address the following:
* Ensure no increased risk of flooding to downstream properties and/or infrastructure.
* Design proposed sewer to convey 10-year return period storm runoff.
e Control post-development peak flows to pre-development levels or better for 2, 5, 10, 25,
50, and 100-year storm events.

* Where applicable, promote infiltration within the road right-of-way.

3.2  Water Quality, Erosion, and Sediment Control

As per the Guidelines for the Preparation of Stormwater Management Reports in Support of
Municipal Class Environmental Assessments, Region of Peel, 2014 and CVC Stormwater
Management Criteria 2012, the quality and erosion controls are described below:
e Shaw's Creek
0 Quality Control — Level 1 Enhanced (80% long term TSS removal).
o Erosion Control — Erosion control should be provided through onsite retention

of minimum 5 mm of every rainfall event.

3.3 Water Balance

e Minimum post-development recharge of the first 5 mm for any precipitation event

3.4 Site Constraints

Town of Caledon RVA 184339
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Due to the limited space available within the road right-of-way, conventional SWM facilities such
as SWM ponds and some Low Impact Development (LID) features are not feasible options to
achieve the SWM objectives set within this report. Expected high groundwater conditions along
Alton Millpond and in the lower lying sections of Main Street are also likely to limit the
effectiveness of groundwater infiltration in these areas. To meet quality control requirements
enhanced swales are proposed at the outlets for the rural section of Main Street. Within the
proposed urban section of Main Street and along Queen Street a treatment train including a
combination of catch basin shields, and oil grit separators (OGS) will be provided for right-of-

way drainage.

3.4.1 Queen Street Outlets

No new outlets are proposed as the five (5) primary Queen Street outfalls between Mississauga
Road and Main Street will continue to be used. With development on both sides of Queen
Street and limited space, all quantity and quality controls will be implemented within the existing

right-of-way using catch basin shields and an OGS unit for the new section of storm sewer.

The existing road right-of-way does not provide enough space to allow for the implementation of
additional LID measures such as infiltration trenches or outlet swales. Quality treatment will me
limited to normal level of protection provided by the combination of catch basin shields and an
OGS unit.

3.4.2 Main Street Rural Outlets

No quantity control measures have been proposed for the rural section outlets along Main
Street. The majority of runoff at these outlets is generated by upland wooded and agricultural
lands and the proposed road works will only have a small effect on drainage as there is no
proposed increase to the number of lanes and minimal change to the level of imperviousness.
As such, enhanced grass swales are proposed to capture and convey road runoff while
providing the opportunity for infiltration and filtration/treatment prior to discharging at low points.
Check dams along the swales will provide energy dissipation along the steeper sections as well
as minor peak flow attenuation. It should also be noted that the watercourses at low points are
likely intermittent streams, and that runoff will also be treated by downstream natural features

before reaching Shaw’s Creek.
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July 12, 2021



Village of Alton, Main Street North and Queen Street West Page 8
Storm Drainage Design Brief

Due to limited road right of way, and existing grading constraints additional LID features such as
infiltration trenches, or larger bioswales are no feasible for the rural section of Main Street.
Smaller bio swales are also not recommended due to additional maintenance requirements and
anticipated road salting during the winter. Enhanced swales can be improved further via
engineered soil layers to improve infiltration, and the necessity of this will depend on local

ground water conditions.

3.4.3 Main Street Urban Outlets

The Main Street urban section will be reconstructed with curb, gutter, storm sewers with
sections of sidewalk and boulevard. There is little room for controls outside the roadway for
larger LIDs for quantity and quality control due to existing utilities. A single infiltration trench is
proposed to be connected to the sewer to provide infiltration capacity for the first 5mm of runoff.
Quantity control could be provided via superpipe storage, but this is not recommended as it is
no required based on existing peak flow level in Shaw’'s Creek. CVC confirmed that superpipe
storage, and quantity control in general is not required for this outlet, beyond providing capture

for 5mm runoff to reduce erosion.

4.0 FUTURE DRAINAGE CONDITIONS

4.1 Drainage Patterns

Refer to Drawings in Appendix A

Under proposed conditions, 1.9 km of Main Street North, from High Point Side Road to Queen
Street and 1.0 km of Queen Street West from Mississauga Road to Main Street will be
reconstructed. There is a recently upgraded section of Queen Street between Osprey Mills
Drive and James Street that will not require additional road improvements. The runoff controls
for the proposed improvements have been designed to convey the 10-year storm without
flooding (minor systems) and match or reduce pre-condition peak flows (major/minor systems)
and improve runoff quality on a project-wide basis. Existing drainage patterns throughout the

project will be maintained, with minor adjustments to the areas serviced by new storm sewers.
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The only change to existing drainage patterns is proposed at the Margaret Street outlet, in the
urban section of Main Street North. As stated above, under existing conditions all drainage north
of this outlet discharges via a 750mm culvert to an existing swale on the east side of Main
Street approximately 60m north of Margaret Street. This swale connects to an existing wetland,
and both the wetland and the existing swale and culvert, which are prone to flooding. To
alleviate this flooding, the proposed sewer along Main Street will bypass this outlet and convey
the road drainage south directly to Shaw’s Creek. This proposed change will divert
approximately 4 ha of drainage away from the outlet, though approximately 23.5 ha of external
area will remain connected to the Margaret Street outlet to provide base flow for the wetland.
This external drainage area is primarily composed of wooded lots and large residential
properties. Due to existing land cover in this area, the resulting low peak flows will reduce the

possibility of flooding within the swale and wetland.

No negative impacts to Shaw’'s Creek are anticipated from the proposed diversion of 4 ha of
drainage from the Main Street Road corridor via the proposed sewer. Based on the existing
HEC-RAS model for this section of Shaw’s Creek there will be a less than 1% local increase in
peak flows as a result of this proposed drainage pattern change. This local increase would
occur from the discharge point to approximately 200m downstream. Beyond which there would

be no impact to peak flows in Shaw’s Creek.

4.2 Outlet Identification

Existing stormwater drainage patterns and outlet locations will be maintained with only one new
outlet included in the proposed design. The primary runoff outlets from the project right-of-way

are as follow.

Queen Street West
e STA 5+710 James Street: The existing storm sewer outfall is located north of James
Street and outside of the project right-of-way. No improvements are planned for this
outfall.
e STA 5+910 Queen Street, east of Emeline Street: The existing storm sewer outfall to
Alton Mill Pond will be maintained and no new drainage will be directed to this sewer. A

new storm sewer will bypass this outfall (and discharge to the existing outfall near Agnes
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Street), decreasing the peak flow at this location of recent flooding. Upstream drainage
improvements are planned near the bottom of Emeline Street (Alton Village Drainage
Study, GHD 2017) and the resulting reduction in runoff to this outfall sewer should help
ease flooding.

STA 6+170 Queen Street, east of Agnes Street: The existing storm sewer outfall to
Alton Mill Pond will be maintained with additional storm sewer conveying runoff from
Queen Street rather than as major system (surface) drainage.

STA 6+230 Queen Street, east of Amelia Street: The existing storm sewer outfall to

Alton Mill Pond will be maintained and no new drainage will be directed to this sewer.

Main Street North

STA 8+200 Main Street at High Point Side Road: The existing roadside ditches along
Main Street are poorly defined and will be improved as enhanced grass swales. No
additional runoff will be added to the swales and they will discharge as they currently do
at High Point Side Road.

STA 8+500 Main Street: The existing roadside ditches along Main Street will be
improved as enhanced grass swales. Curb breaks will allow runoff to the ditches in
sections where curb and gutter to be installed. No additional runoff will be added to the
swales and they will discharge as they currently do near the existing 450 mm CSP
culvert (to be replaced with 750 mm diameter).

STA 9+200 Main Street: The existing roadside ditches along Main Street will be
improved as enhanced grass swales. Curb breaks will allow runoff to the ditches in
sections where curb and gutter to be installed. No additional runoff will be added to the
swales and they will discharge as they currently do near the existing 450 mm CSP
culvert (to be replaced with 900 mm diameter).

STA 9+820 Main Street, west of Nicholas Street: The existing 750 mm diameter culvert
will be maintained for the upland (major system) drainage from west of Main Street. This
culvert location has experienced past flooding, but flood risks will be greatly reduced by
collecting all roadway runoff in a new storm sewer and diverting and discharging it south
to Shaw’s Creek (near the bridge). The existing culvert has capacity for the 100-year
storm, though the downstream channel must be maintained, and free of debris and
blockage for the culvert to operate effectively.

STA 9+970 Main Street: New storm sewer outlet near Shaw's Creek. This storm sewer
will divert runoff from Margaret Street and have runoff treated by catchbasin capture

devises, and an OGS unit to improve water quality prior to discharge. An infiltration
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trench with 35 m3 of storage is proposed to provide capacity for 5mm runoff from the
impervious areas. A plunge pool and flow spreader are proposed for this outlet to
mitigate any local erosion. These outlet measures will also reduce the risk of increased

erosion within Shaw’s Creek due to the proposed change in drainage patterns.
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5.0 HYDROLOGIC AND HYDRAULIC MODELING

5.1 Design Storm

The Town of Caledon’s IDF curves were used in determining the rainfall values. Rainfall
intensity (I, mm/hour) is calculated as follows with T. representing the time of concentration

(minutes):

In accordance with the Regio of Peel standards, a T of 15 min was used for subcatchments
within the right-of-way. Impervious surfaces such as paved areas were assumed to have a
runoff coefficient of 0.90. The pervious surfaces such as grass and landscaped areas were
assumed to have a runoff coefficient of 0.25. Weighted runoff coefficients were determined for

the individual catchment areas (external and internal to the rights-of-way).

5.2  Hydrologic Modeling

Catchment delineations were completed for the pre-development and post-development
conditions based on existing and proposed storm infrastructure, contours, and received survey
data (shown in Appendix C). Peak flows were calculated for all storm events as per CVC and
Region of Peel’s criteria (Appendix D) using the PCSWMM software. The 24-hour Chicago
storm distribution was used to determine pre-development and post-development flows as
recommended by “Guidelines for the Preparation of Stormwater Management Reports in
Support of Municipal Class Environmental Assessments”, prepared by Hatch Mott MacDonald,
2014.
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Tables 1 and 2 below summarize the pre-development and post-development outlet peak flows
and runoff volumes.
Table 1 Existing Outlet Peak Flows

Existing Peak Flow (m3/s)
Total | Imperv.
Outlet* Area Area 2Yr 5Yr 10vYr 25Yr 50Yr 100Yr
(ha) (ha)

Queen Street West
STA 5+710 James Street 38.74 12.02 | 0.428 | 1.222 | 1.681 | 2.003 | 2.227 | 2.256
STA 5+910 east of Emeline Street 14.64 5.209 1.023 | 1.563 | 1.957 | 2.489 | 2.921 | 3.427
STA 6+170 east of Agnes Street 6.757 0.280 0.110 | 0.285 | 0.429 | 0.626 | 0.783 | 0.933
STA 6+230 east of Amelia Street 1.668 0.067 | 0.037 | 0.106 | 0.162 | 0.238 | 0.297 | 0.358
STA 6+380 at Main Street 0.145 0.137 | 0.025 | 0.035 | 0.043 | 0.052 | 0.059 | 0.066

Total| 61.95 | 17.713 | 1.623 | 3.211 | 4.272 | 5.408 | 6.287 | 7.040

Main Street North
STA 8+200 at High Point Side

0.628 0.136 | 0.041 | 0.086 | 0.120 | 0.162 | 0.194 | 0.228

Road
STA 8+500 culvert 15.82 0.348 0.089 0.206 0.302 0.453 0.570 0.704
STA 9+200 culvert 23.67 0.336 0.105 | 0.307 | 0.460 | 0.710 | 0.917 | 1.153

STA 9+820 culvert near Nicholas 27.44 0.425 | 0.121 | 0.362 | 0.537 | 0.807 | 1.011 | 1.248
STA 9+970 Shaw’s Creek Bridge 0.185 0.092 | 0.018 | 0.026 | 0.034 | 0.043 | 0.051 | 0.059

Total| 67.743 | 1.337 | 0.374 | 0.987 | 1.453 | 2.175 | 2.743 | 3.392

Table 2 Proposed Outlet Peak Flows

Proposed Peak Flow (m3/s)
Total | Imperv.
Outlet* Area Area 2Yr 5Yr 10Yr 25Yr 50Yr 100Yr
(ha) (ha)

Queen Street West
STA 5+710 James Street 39.04 12.16 | 0.495 | 1.281 | 1.732 | 2.032 | 2.238 | 2.259
STA 5+910 east of Emeline Street 14.50 5.077 | 0.996 | 1.500 | 1.924 | 2.445 | 2.871 | 3.328
STA 6+170 east of Agnes Street 7.018 0.500 0.156 | 0.350 | 0.507 | 0.723 | 0.896 | 1.082
STA 6+230 east of Amelia Street 1.681 0.078 0.039 | 0.108 | 0.164 | 0.240 | 0.301 | 0.358
STA 6+380 at Main Street 0.145 0.137 | 0.026 | 0.035 | 0.043 | 0.052 | 0.059 | 0.066

Total | 62384 | 17.952 | 1.712 | 3.274 | 4.370 | 5.492 | 6.365 | 7.093

Main Street North
STA 8+200 at High Point Side

0.628 0.140 | 0.053 | 0.108 | 0.147 | 0.191 | 0.223 | 0.257

Road
STA 8+500 culvert 15.82 0.400 0.108 0.230 0.304 0.474 0.589 0.728
STA 9+200 culvert 23.67 0.469 0.126 | 0.307 | 0.469 | 0.722 | 0.922 | 1.157

STA 9+820 culvert near Nicholas 23.49 0.000 | 0.043 | 0.195 | 0.304 | 0.492 | 0.636 | 0.808
STA 9+970 Shaw’s Creek Bridge 4.14 0.642 | 0.130 | 0.278 | 0.390 | 0.538 | 0.657 | 0.683

Total | 67.748 | 1.651 0.46 1.118 | 1.614 | 2.417 | 3.027 | 3.633

Town of Caledon RVA 184339
July 12, 2021
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Queen Street West

Increases to peak flows are expected to be minimal along Queen Street, with a slight increase
at the Agnes Street outfall due to the proposed storm sewer bypassing the Emeline Street
outfall. The existing storm sewers that discharge to the James Street, Amelia Street and Main
Street outfalls will all be maintained as they are with additional lengths of to extend drainage

along the improved road segments.

Main Street North

Increases to peak flows are minimal along Main Street. Proposed work will include drainage
improvements and better-defined ditches/swales. Due to the steep terrain, turf reinforcement
and check dams will be required to dissipate energy and minimize erosion. These check dams

will provide minor attenuation to maintain peak runoff rates to existing levels.

In the urban section of Main Street runoff will be reduced to the existing 750 mm culvert and
downstream wetland and diverted to Shaw’s Creek near the bridge. This new outlet will result in
increased discharge along the short section of watercourse between the proposed and existing
Margaret Street outfall. Review of the HEC-RAS model of the Main Street bridge indicates that
there is adequate capacity through the structure to accommodate this slight flow increase. The
HEC-RAS model does not separate the flow within the creek channel, and the same flow is
used for the entire reach. Based on this there is no impact within the HEC-RAS model due to

the proposed change to the discharge location for the Main Street ROW drainage.

6.0 SWM AND LOW IMPACT DEVELOPMENT FEATURES AND
DESIGN

6.1 Evaluation and Selection of Candidate Features

The document titled “LID Implementation Process for Regional Road Right-of-Ways” provided by
the Region was utilized to evaluate and select the most applicable LID practice for this project. A
thorough review of the available information (i.e. EA report, survey, contour mapping, etc.) was
conducted and it was determined that underground storage/infiltration, OGS and permeable

pavement units were the only feasible options.

Town of Caledon RVA 184339
July 12, 2021
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Table 3 below indicates the opportunities and constraints for each of the applicable LID practices

relevant to Regional Roads within the Region of Peel. Although Main Street and Queen Street

within this project study are Town of Caledon Roads, Region of Peel LID practices are being

adopted.
Table 3 — LID Practice Analysis
Project LID Practice Constraint/Opportunity
Type
Regional | SWM Pond Constraint.
Road - Space is not available within the road ROW.
Works - The adjacent properties within the project area
are either farmlands or developed sites. In order
(Urban)

to meet the Region’s SWM initiative, multiple
SWM ponds will be required at each existing
outlet. Buying a large amount of property to build
SWM ponds is not an economical solution.

Bio-Retention

Facilities

Constraint.

Space is not available within the road ROW

High use of de-icing salts and high splash radius
will kill plants, resulting in high future
maintenance.

Based on the LID planning and design guide, it
does not recommend bio-retention facilities
receiving runoffs from high traffic areas where
large amounts of de-icing salts are applied.

Enhanced Grassed

Swale

Opportunity/Constraint.

Space is not available within the road ROW
along Queen Street, however the rural sections
of Main Street are good locations due to the less
road corridor.

Based on the LID planning and design guide, it
does not recommend bio-retention facilities
receiving runoff from high traffic areas where
large amounts of de-icing salts are applied
(Queen Street sections).

Town of Caledon

July 12, 2021

RVA 184339
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Regional | Bioswales
Road
Works
(Urban)

Constraint.

Space is not available within the road ROW

High use of de-icing salts and high splash radius
will kill plants.

Based on the LID planning and design guide, it
does not recommend bio-retention facilities
receiving runoffs from high traffic areas where
large amounts of de-icing salts are applied.

Perforated Pipe

Opportunity/Constraint.

Perforated pipe system could be installed
however, without proper pre-treatment,
perforated pipes will clog up and the entire
system will fail.

Perforated pipes cannot be cleaned properly to
remove sediment accumulated.

Very high future maintenance cost, not a good
long term solution.

Permeable Pavement

Opportunity.

Permeable surfaces can be provided at lay-by
Parking areas.

Snow plow and de-icing costs are reduced due to
rapid snow and ice melt drainage.

Puddling and flooding on parking lots is also
reduced.

Potential for earning Canadian Green Building
Council LEED sustainable sites credits for
reducing stormwater pollution and runoff

OGS

Opportunity.

OGS units can be used due to their smaller
footprint and treatment design flexibility for
treatment area size.

OGS units need to be designed as part of a multi
component approach to achieve water quality
treatment target.

Superpipe Storage

Opportunity.

Can be used along Queen Street to maintain pre-
post peak discharge rates within the road ROW.

CVC has indicated superpipe storage should be
avoided

Town of Caledon
July 12, 2021

RVA 184339
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Regional | Infiltration Trenches Opportunity/Constraint.

Road - Underground storage/infiltration arches such as
Works those manufactured by Ter_rafix, S_tormtech or

Cultec can be used to detain and infiltrate
(Urban) stormwater.

- Can be used underneath pavement, layby
parking areas, and permeable paver areas.

- High groundwater table along Alton Mill Pond
would likely limit the effectiveness of infiltration.

As indicated above, the most feasible LID practices that can be incorporated into the SWM
design for Main Street and Queen Street are OGS units, enhanced grass swales and catch basin

shields. These features have been incorporated into the stormwater management design.

6.2 Design of Features

For water quality treatment, catchbasin shields will be installed in each catch basin and ditch
inlet. An oil grit separator (OGS) will be provided to treat road runoff before it is discharged to
the outlet. The OGS units will be sized to provide 80% TSS removal for the contributing
drainage areas based on 90% runoff capture, though only 50% TSS removal will be accounted
for as per CVC guidelines. The OGS and catchbasin capture devices will achieve approximately
75% TSS removal, or a Normal MECP level of protection. Design details for the proposed OGS

units are provided in Appendix E.

7.0 DRAINAGE PLAN AND DESIGN

7.1  Minor System Design

The minor drainage system consists of storm sewers which are sized to accommodate the
peaks flows for the 10-year Town of Caledon IDF storms. With Main Street and Queen Street
proposed to remain 2 lane roads, there will be minimal increase to the imperviousness and peak
runoff rates. Existing storm sewers have adequate conveyance capacity and will be maintained
where feasible as part of the new SWM design. OGS units will be installed for quality control at
the new storm sewer outlet near the Shaw’s Creek Bridge and on the new storm sewer on

Queen Street near the Agnes Street outfall.

Town of Caledon RVA 184339
July 12, 2021
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7.2

Major System Design

The major drainage system consists of overland flow within the curb and gutter along Queen

Street and the urban section of Main Street. The rural sections of Main Street will use

enhanced grass swales to provide conveyance while promoting runoff filtration and infiltration.

Larger culverts are proposed for the two rural crossings of Main Street where the existing 450

mm CSP pipes were determined to have inadequate capacity. A 600mm Culvert is proposed for

the crossing north of the S-curve, and a 900mm culvert is proposed for the crossing south of the

S-curve, north of Mary Street.

7.3

Monitoring and Maintenance

The storm drainage systems must be maintained at regular intervals by inspecting and cleaning

the following:

OGS (it is recommended to clean via vacuum truck on regular intervals and immediately
after oil, fuel, or other chemical spills).

Catchbasin shields (it is recommended to clean via vacuum truck as sediment depths
reach 300 mm to 600 mm depths in catchbasin sumps).

Enhanced grass swales (should be checked to maintain vegetation, remove debris after
every major storm event and at least twice annually).

Infiltration trench (should be checked for sediment build up regularly and flushed and

vacuumed out once sediment levels exceed 75mm deep).

Inspection and cleaning requirements will have to be monitored closely during the initial period

of operation of the storm drainage system to determine an appropriate cleaning schedule.

8.0

APPROVAL AND REVIEW REQUIREMENTS

The drainage and stormwater management report is subjected to review and approval from

following regulatory agencies:

The Regional Municipality of Peel
The Credit Valley Conservation Authority (CVC)
Town of Caledon

Ministry of Natural Resources and Forestry (MNRF)

Town of Caledon RVA 184339
July 12, 2021
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e Ministry of Environment Conservation and Parks (MECP)

e Public interest groups and stakeholders

9.0 FUTURE DESIGN RECOMMENDATIONS

This stormwater management plan has been prepared in support of the proposed road
reconstruction for the Town of Caledon. The plan assesses the potential impacts of the
proposed development on stormwater quantity, quality and erosion control measures and
presents a stormwater management plan to mitigate these impacts in accordance with the

regulatory requirements.

The recommended stormwater management plan consists of the following components:

* New storm sewers along Main Street from STA 9+625 to a new outfall near the Shaw’s
Creek Bridge. This will improve conveyance and divert road runoff from areas of recent
flooding.

e An oil grit separator (Stormceptor Model STC-2000 or approved equivalent) for the new
Main Street outfall at the Shaw’s Creek Bridge. This will provide water quality control
through Total Suspended Solids (TSS) removal.

 Enhanced grass swales will provide runoff quality control for the rural sections of Main
Street that will not be serviced by storm sewers. The swales will serve as conveyance,
while providing runoff filtration and promoting infiltration.

» Larger culverts will be installed to replace the undersized culverts on Main Street at STA
8+500 and 9+200.

* The existing storm sewer on Queen Street will be extended from Osprey Mills Drive to
Mississauga Road with catch basin shield to be installed in the new inlets.

* A new storm sewer will be installed on Queen Street W. south of James Street to the
existing outfall across from Agnes Street. This sewer will bypass the Emeline Street
outfall, which has had previous flooding concerns.

e An oil grit separator (Stormceptor Model STC-750 or approved equivalent) will be
installed on the new storm sewer upstream of the Agnes Street outfall. This will provide
water quality control through Total Suspended Solids (TSS) removal.

e Short storm sewer extensions near Amelia Street and Main Street will be installed to

improve local drainage by reducing overland flow paths.

Town of Caledon RVA 184339
July 12, 2021
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* New storm sewers will be designed with sufficient hydraulic capacity (up to 10-year
return period storm) to avoid ponding at low lying points.

< Aninfiltration trench with 35 m3 of storage capacity along the urban section of Main
Street.

* A minimum of 75% TSS removal efficiency for an enhanced level of control will be
provided at all new outfalls through a treatment train approach consisting of CB shields,
OGS.

The implementation of the proposed storm drainage systems will control the site's runoff in
accordance with the Region of Peel, CVC, and Town of Caledon’s stormwater management

requirements.

Report prepared by:
R.V. ANDERSON ASSOCIATES LIMITED

M. A. DEWIT

100212690

Town of Caledon RVA 184339
July 12, 2021
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APPENDIX A
SWM Drawings
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General Notes

All Driveways Are ASPHALT Unless Otherwise Noted

All Water And Sanitary Service Locations Are Approximate
And Must Be Located Accurately In The Field

All Horizontal And Vertical Bends Are In Degrees

All Pipes Size In mm

20C

Existing Water Service, Size In mm

WS20 Proposed Water Service, Size In mm

B.M. No. 798475
Description

Elev. 412.263 m

Location Lat. 43-50.8 Long. 80-03.0

The Contractor Is Responsible For Locating And Protecting All

Existing Utilities Prior To And During Construction. Location Of

Existing Utilities Approximate Only, To Be Verified In Field By Contractor.
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Village of Alton, Main Street North and Queen Street West Al-2
Storm Drainage Design Brief

APPENDIX B

Storm Sewer Design Sheet

Town of Caledon RVA 184339
July 12, 2021
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Queen Street West -

Mississauga Road to James Street

A4XHHQ 3523 670+ + 4- B3URSRVHG HMMHQYVR/QQJ VWRUP VHZHU
AXHHQ 3523 670+ + 4- BURSRVHG HRWHOQWMWWDQJ VWRUP VHZHU
4XHHQ 3523 670+ + 4- BURSRVHG H[WHQWWIQQR VWRUP VHZHU
AXHHQ 3523 670+ + 4- BURSRVHG HRWHOQWWDQJ VWRUP VHZHU
4XHHQ 3523 670+ 4- ([LVWLQJ VWRUP VHZHU
AXHHQ (; 670+ 4 - 6:0 SRQG FRQWURJRWP IDERREHQW ODQGV XVH §
A4XHHQ (; 670+ 4 - $ 6:0 SRQG FRQWURORA QIGVMDFHQW ODQGV XVH
AXHHQ (; 670+ 4 - 6:0 SRQG FRQWURWRPLDEMDEFHQW ODQGV XVH §
4XHHQ (; 670+ 4 - 6:0 SRQG FRQWHROVRRDGMDFHQW ODQGV XVH
AXHHQ (; 670+ 4- - 6:0 SRQGYV FRQREURBHR QB®OVMDFHQW ODQGV XVH
Queen Street West - James Street to Agnes S
4XHHQ 3523 670+ F 4% 3URSRVHGRUWZWHEZ HU
AXHHQ 3523 670+ F 4%* B3URSRVHGRQUMHPZWHEZ HU
4XHHQ 3523 670+ F 4% 3URSRVHGRUPZWHEZ HU
AXHHQ 3523 670+ F 4%* B3URSRVHG QPHY HVAWRIU
4XHHQ 3523 670+ F 4% B3URSRVHG HY¥Y HAMRIU
AXHHQ 3523 670+ F 4%* B3URSRVHG QHVZHYWRUP
4XHHQ 3523 670+ 3URSRVHG VWRUP VHZHU LQWR 2*6
AXHHQ 2*6 $JIJQHVOBOM 2XWID B3URSRVHG VWRUP2%HWHRURNXMWPF OO
Queen Street West - Amelia Street Storm Sewer Extension
AXHHQ 6W]|: 3523 670+ 4%0 BURSRVHG IWHEVL\RWLQJ VWRUP VHZHU
Queen Street West - Main Street Storm Sewer Extension
AXHHQ 6W|: 3523 '&%0 40 BURSRVHG HRWHOQOWMWWDQJ VWRUP VHZHU
A4XHHQ 6W]|: (; '&%0+ ho (ILVWLQJ VWRUP VHZHU
AXHHQ 6W|: (; "&%0+ 0 ([LVWLQJ VWRUP VHZHU
Main Street North - Upstream of Mary Street to Shaws Creek
AXHHQ 3523 670+ + 0$,1 BURSRVHS8WRZP VHZHU
4XHHQ 3523 670+ + 0$,1 B3URSRVHBWRIWZP VHZHU
AXHHQ 3523 670+ + 0$,1 B3URSRVHGRQUMHPZWHEZ HU
4XHHQ 3523 670+ + 0$,1 B3URSRVH8WRIWZP VHZHU
AXHHQ 3523 670+ + 0$,1 BURSRVHS8WRHZP VHZHU
A4XHHQ 3523 670+ + 0$,1 B3URSRVH8WRIWZP VHZHU
AXHHQ 3523 670+ b 0,1 BURSRVHG NIWMRUPQWR 2*6

BBBBB

RGHOOHG IOR:
PRGHOOHG IOR
RGHOOHG IOR:
PRGHOOHG IO
PRGHOOHG IOR
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STORMWATER MANAGEMENT CRITERIA

Figure 3-2: CVC Flod Control Criteria

_ CREDIT VALLEY CONSERVATION AUTHORITY ,AUGUST 2012



#

11

Subwatershed Name

Silver Creek

Flood Control Criteria

Provide post to pre control for all
storms (i.e. 2,5,10,25,50 & 100 year)

STORMWATER MANAGEMENT CRITERIA

References & Notes

Hydrologic Model: GAWSER Model-
Return period peak flows based on 24
hour SCS Type Il distribution

Silver Creek Subwatershed Study
updated November, 2003 by CVC,
Schroeter & Associates, EWRG, ABL,
Jacques Whitford Environmental Ltd.,
and Waterloo Hydrogeologic Inc.

12

Credit River -
Cheltenham to Glen
Williams

Provide post to pre control for all
storms (i.e. 2,5,10,25,50 & 100)

Hydrologic Model: GAWSER Model-
Return period peak flows based on 24
hour SCS Type Il distribution

Glen Williams Integrated Planning
Project - Scoped Subwatershed Plan
dated January, 2003 by Dillon
Consulting

13

East Credit River

Provide post to pre control for all
storms (i.e. 2,5,10,25,50 & 100 year)

Hydrologic Model: GAWSER Model-
Return period peak flows based on 24
hour SCS Type Il distribution

East Credit Subwatershed Study -
Subwatershed 13 dated November
2007 by Kidd Consulting

14

Credit River - Glen
Williams to Norval

Provide post to pre control for all
storms (i.e. 2,5,10,25,50 & 100 year)

Hydrologic Model: GAWSER Model-
Return period peak flows based on 2
hour SCS Type |l distribution

15

West Credit River

Provide post to pre control for all
storms (i.e. 2,5,10,25,50 & 100 year)

Hydrologic Model: GAWSER Model-
Return period peak flows based on 24
hour SCS Type Il distribution
Subwatershed Study in Progress
(Phase 1 completed); Phase 2 initiated

16

17

Caledon Creek

Shaw's Creek

Provide post to pre control for all
storms (i.e. 2,5,10,25,50 & 100 year)

Provide post to pre control for all
storms (i.e. 2,5,10,25,50 & 100 year)

Hydrologic Model: GAWSER Model-
Return period peak flows based on 24
hour SCS Type Il distribution

Caledon Creek and Credit River
Subwatershed Study by CVC,
Blackport Hydrogeologic, EWRG,
Water System

Analysis & Parish Geomorphic
Hydrologic Model: GAWSER Model-
Return period peak flows based on 24
hour SCS Type Il distribution
Subwatershed Study in Progress
(Phase | completed)

18

Credit River -Melville to
Forks of the Credit

Provide post to pre control for all
storms (i.e. 2,5,10,25,50 & 100 year)

Hydrologic Model: GAWSER Model-
Return period peak flows based on 24
hour SCS Type Il distribution

Caledon Creek and Credit River
Subwatershed Study by CVC,
Blackport Hydrogeologic, EWRG,
Water System Analysis & Parish
Geomorphic

19

Orangeville

Provide post to pre control for all
storms (i.e. 2,5,10,25,50 & 100 year)

Hydrologic Model: GAWSER Model-
Return period peak flows based on 24
hour SCS Type Il distribution

Phase | and Il completed (update in
progress)

20

Credit River - Forks of
the Credit to
Cheltenham

Provide post to pre control for all
storms (i.e. 2,5,10,25,50 & 100 year)

Hydrologic Model: GAWSER Model-
Return period peak flows based on 2
hour SCS Type Il distribution

NOTE: Based on CVC Board direction, additional analysis on recBnbbserved high intensity short duration storms such as Tornstorm on
August 19, 2005 may be required. This wdd allow to appropriately inform decisiomaking taking into consideration the floomhg implications of
climate change. Consult CVC staff.

For watersheds that drain directly to Lake Omtrio, summary of the flood control criteria is
provided in Table 3-2 and Figure 3-3 illustrates the location of these tributaries.

CREDIT VALLEY CONSERVATION AUTHORITY

,AUGUST 2012



Guidelines for the Preparation of SSormwater Management Reports
In Support of Municipal Class Environmental Assessments

5. Hydrologic and Hydraulic Modeling

This section will describe the methodology and findiofhydrologic and hydraulic analysis for the
study area. The Hydrologic and Hydraulic Modellitgpsld include, but is not limited to, the following
elements:

5.1 Design Storm

X Use Intensity-Duration-Frequency (IDF) curves stited by the applicable Municipality within
which the project is located.

x For the hydrologic modeling of the project stuga, select appropriate IDF coordinates from
applicable municipality as listed TABLE 1:

TABLE 1 — IDF Parameters for Municipalities in the Region of Peel

City of Brampton Town of Caledon City of Mississauga

Pa:;)rlr:]eter a b a b ¢ a o ¢
2-year 22.1 0.714 1070 7.85 0.875¢ 610 4.6 0.78
5-year 29.9 0.701 1593 11 0.878¢ 820 4.6 0.78
10-year 35.1 0.695 2221 12 0.908C 1010 4.6 0.78
25-year 41.6 0.691 3158 15 0.9335 1160 4.6 0.78
50-year 46.5 0.688 | 3886 16 0.9495 1300 4.7 0.78
100-year 51.3 0.686 4688 17 0.9624 1450 4.9 0.78

x Usethe 5, 10, 25, 50, 100-year return period s@vents for water quantity (i.e., peak flow and
volume control) estimates.

X Generate and select appropeidesign storm hyetographs basedatesign storm interval and a
storm duration of synthetic storm disutions. Alternatives include:

X 4-hour Chicago storm distributionRecommendefr peak runoff prediction from urban
watersheds,

X 24-hour Chicago storm distributionRecommendeidr maximum volume storage from
urban watersheds. or

X 24-hour SCS Type Il — Developed by the B8l Conservation Service (SCS) as the
applicable storm distribution over most parts of Canada.

Regional Municipality of Peel Page 9
HMM Project No. 314225v100 June 2014



Guidelines for the Preparation of SSormwater Management Reports
In Support of Municipal Class Environmental Assessments

X A minimum hydrograph computatial time interval of 10 minut€$ minutes is
recommended)

x Generate the 25 mm, 4-hr event storm evengi@ity control design gbroposed features.

x Evaluate the impact ofr@al/actualextreme storm events on existiagd proposed conditions, which
could include the Regional stormifHicane Hazel) or extreme obged event (i.e., Toronto Pearson
July 8, 2013 rain event).

5.2 Hydrologic Modeling
x Describe the existing and proposed runeflp flows and volumes for the study area.

X Select and apply the applicalm®delling tool. Options include:

X HYMO-based models —e.g., OTTHYMO, SWMHYMO widely accepted for design
situations.

X SWMM-based Models — e.g., EPA SWMM, PCSWMM, XPSWMM widely accepted for
design situations.

x For total catchment areas < 10 ha, use the ratinattiod to estimate runoff peak flows and modified
rational method to estimate runofflumetric storage requirementslowever, hydrologic simulation
models based on design storm inwith hydrograph analsis are preferred.

x For total catchment areas > 10 ha, use hydrologic simulation models and:

x Provide hydrologidogic model indicating sub-catchmermidarouting (i.e., through channels,
pipes etc) mechanism to outlets.

x Tabulate and clearly present applicablb-satchment areas, and hydrologic catchment
parameters (i.e., % imperviousness, hydrdibiw length, slope, calculated time of
concentration).

x Ensure appropriate runoff loss methodologysed in model and documented as per
established soil conditions (e.g., SCS Curve NemnHorton’s Infiltration Loss, Green-Ampt
Method).

x Provide table similar td ABLE 2 to summarize the outlet peak flofes existing and proposed sites.

TABLE 2 — Sample Hydrology Modeling Summary Table

Pre-/Post development Conditions

Outlet # Total Area 10-yr Peak Flow [cms] | 25-yr Peak Flow [cms] 100-yr Peak Flows
Contributing to Outlet [cms]
Regional Municipality of Peel Page 10

HMM Project No. 314225v100 June 2014
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Stormceptor: 1% rorTERRR

Detailed Stormceptor Sizing ReporttMain at Bridge

Project Information & Location

Alton Queen and Main 184339

Alton Ontario

12/3/2019

Canada
Designer Information EOR Information (optional)

Troy Poirier

RV Anderson Associates

506-455-2888

tpoirier@rvanderson.com

Stormwater Treatment Recommendation

The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site
within the project are listed in the below Sizing Summary table.

Site Name Main at Bridge
Recommended Stormceptor Model STC 2000
Target TSS Removal (%) 80.0
TSS Removal (%) Provided 81
PSD Fine Distribution
Rainfall Station TORONTO CENTRAL

The recommended Stormceptor model achieves the water quality objectives based on the selected
inputs, historical rainfall records and selected particle size distribution.

Stormceptor Sizing Summary

STC 300 65 79

STC 750 76 89
STC 1000 77 89
STC 1500 78 89

| swcao [ e [ e |
STC 3000 83 93
STC 4000 86 96
STC 5000 87 96
STC 6000 89 97
STC 9000 92 98
STC 10000 92 98
STC 14000 94 99
StormceptorMAX Custom Custom

Stormceptor Detailed Sizing Report +Page 1 of 7



Stormceptor: =
me FORTERRA

Stormceptor

The Stormceptor oil and sediment separator is sized to treat stormwater runoff by removing pollutants through gravity
separation and flotation. Stormceptor § patented design generates positive TSS removal for each rainfall event, including
large storms. Significant levels of pollutants such as heavy metals, free oils and nutrients are prevented from entering
natural water resources and the re-suspension of previously captured sediment (scour) does not occur.

Stormceptor provides a high level of TSS removal for small frequent storm events that represent the majority of annual
rainfall volume and pollutant load. Positive treatment continues for large infrequent events, however, such events have
little impact on the average annual TSS removal as they represent a small percentage of the total runoff volume and
pollutant load.

Design Methodology

Stormceptor is sized using PCSWMM for Stormceptor, a continuous simulation model based on US EPA SWMM. The
program calculates hydrology using local historical rainfall data and specified site parameters. With US EPA SWMM §
precision, every Stormceptor unit is designed to achieve a defined water quality objective. The TSS removal data
presented follows US EPA guidelines to reduce the average annual TSS load. The Stormceptor § unit process for TSS
removal is settling. The settling model calculates TSS removal by analyzing:

iSite parameters

iContinuous historical rainfall data, including duration, distribution, peaks & inter-event dry periods

Particle size distribution, and associated settling velocities (Stokes Law, corrected for drag)

1TSS load

iDetention time of the system

Hydrology Analysis

PCSWMM for Stormceptor calculates annual hydrology with the US EPA SWMM and local continuous historical rainfall data.
Performance calculations of Stormceptor are based on the average annual removal of TSS for the selected site parameters. The
Stormceptor is engineered to capture sediment particles by treating the required average annual runoff volume, ensuring positive
removal efficiency is maintained during each rainfall event, and preventing negative removal efficiency (scour).

Smaller recurring storms account for the majority of rainfall events and average annual runoff volume, as observed in the historical
rainfall data analyses presented in this section.

Rainfall Station

State/Province Ontario Total Number of Rainfall Events 2719
Rainfall Station Name TORONTO CENTRAL Total Rainfall (mm) 13185.4

Station ID # 0100 Average Annual Rainfall (mm) 732.5

Coordinates 43°37'N, 79°23'W Total Evaporation (mm) 188.9
Elevation (ft) 328 Total Infiltration (mm) 11177.6
Years of Rainfall Data 18 Total Rainfall that is Runoff (mm) 1818.9

Runoff modules.

assistance.

Notes

IStormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and

1Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal
defined by the selected PSD, and based on stable site conditions only, after construction is completed.
1For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design

Stormceptor Detailed Sizing Report +Page 2 of 7




Stormceptor: 1= FORTERRR:

Drainage Area Up Stream Storage

0.000 0.000

Water Quality Objective Up Stream Flow Diversion

Design Details

Particle Size Distribution (PSD)

Removing the smallest fraction of particulates from runoff ensures the majority of pollutants, such as
metals, hydrocarbons and nutrients are captured. The table below identifies the Particle Size
Distribution (PSD) that was selected to define TSS removal for the Stormceptor design.

20.0 20.0 1.30
60.0 20.0 1.80
150.0 20.0 2.20
400.0 20.0 2.65
2000.0 20.0 2.65

Stormceptor Detailed Sizing Report +Page 3 of 7



Stormceptor: 1= FORTERRR:

Site Name Main at Bridge
Site Details

Drainage Area Infiltration Parameters
Horton § equation is used to estimate infiltration

61.98

Surface Characteristics 10.16

0.00055

0.01

Evaporation

Dry Weather Flow

Maintenance Frequency

TSS Loading Parameters

Buildup/Wash-off Parameters TSS Availability Parameters

Stormceptor Detailed Sizing Report +Page 4 of 7



[ ]
I5% FORTERRA

Runoff Rate (L/s) Runoff Volume (m 3) Volume Over (m 3) CImIUETE F‘}l(f/g)Off ol
1 19030 58227 24.6
4 46418 30841 60.1
9 60990 16268 78.9
16 67400 9857 87.2
25 70826 6432 91.7
36 72892 4366 94.3
49 74209 3049 96.1
64 75046 2212 97.1
81 75611 1647 97.9

100 75994 1264 98.4
121 76201 1057 98.6
144 76335 923 98.8
169 76453 805 99.0
196 76550 708 99.1
225 76636 622 99.2
256 76720 539 99.3
289 76790 468 99.4
324 76847 412 99.5
361 76894 365 99.5
400 76940 318 99.6
441 76985 273 99.6
484 77012 246 99.7
529 77039 219 99.7
576 77067 191 99.8
625 77097 162 99.8
676 77127 131 99.8
729 77159 100 99.9
784 77175 83 99.9
841 77192 66 99.9
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Stormceptore

¢ FORTERRA

Cumulative Runoff Volume by Runoff Rate
For area: 4.2(ha), imperviousness: 15.00%, rainfall station: TORONTO CENTRAL
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Stormceptor:

Rainfall Event Analysis

[ ]
I5% FORTERRA

Rainfall Depth No. of Events Percentage of Total Total Volume (mm) Percentage of Annual
(mm) Events (%) Volume (%)
6.35 2091 76.9 3344 254
12.70 345 12.7 3201 24.3
19.05 131 4.8 2062 15.6
25.40 63 23 1358 10.3
31.75 42 1.5 1185 9.0
38.10 20 0.7 678 5.1
44.45 9 0.3 377 29
50.80 11 0.4 521 4.0
57.15 3 0.1 159 1.2
63.50 1 0.0 61 0.5
69.85 0 0.0 0 0.0
76.20 1 0.0 73 0.6

82.55 1 0.0 80 0.6
88.90 1 0.0 85 0.6
95.25 0 0.0 0.0
101.60 0 0.0 0.0
Frequency of Occurence by Rainfall Depths
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For Stormceptor Specifications and Drawings Please Visit:
http://mwww.imbriumsystems.com/technical-specifications
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Stormceptor: 1% rorTERRR

Detailed Stormceptor Sizing ReporttQueen near Agnes

Project Information & Location

Alton Queen and Main 184339

Ontario

12/3/2019

Alton

Canada

Designer Information EOR Information (optional)

Troy Poirier

RV Anderson Associates

506-455-2888

tpoirier@rvanderson.com

Stormwater Treatment Recommendation

The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site
within the project are listed in the below Sizing Summary table.

Site Name Queen near Agnes

Recommended Stormceptor Model STC 750
Target TSS Removal (%) 80.0
TSS Removal (%) Provided 82
PSD Fine Distribution
Rainfall Station TORONTO CENTRAL

The recommended Stormceptor model achieves the water quality objectives based on the selected
inputs, historical rainfall records and selected particle size distribution.

Stormceptor Sizing Summary

STC 300 73 88
| sewo | e [ e |
STC 1000 84 94
STC 1500 84 94
STC 2000 87 97
STC 3000 88 97
STC 4000 91 98
STC 5000 91 98
STC 6000 93 99
STC 9000 95 99
STC 10000 95 99
STC 14000 96 99
StormceptorMAX Custom Custom
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Stormceptor: =
me FORTERRA

Stormceptor

The Stormceptor oil and sediment separator is sized to treat stormwater runoff by removing pollutants through gravity
separation and flotation. Stormceptor § patented design generates positive TSS removal for each rainfall event, including
large storms. Significant levels of pollutants such as heavy metals, free oils and nutrients are prevented from entering
natural water resources and the re-suspension of previously captured sediment (scour) does not occur.

Stormceptor provides a high level of TSS removal for small frequent storm events that represent the majority of annual
rainfall volume and pollutant load. Positive treatment continues for large infrequent events, however, such events have
little impact on the average annual TSS removal as they represent a small percentage of the total runoff volume and
pollutant load.

Design Methodology

Stormceptor is sized using PCSWMM for Stormceptor, a continuous simulation model based on US EPA SWMM. The
program calculates hydrology using local historical rainfall data and specified site parameters. With US EPA SWMM §
precision, every Stormceptor unit is designed to achieve a defined water quality objective. The TSS removal data
presented follows US EPA guidelines to reduce the average annual TSS load. The Stormceptor § unit process for TSS
removal is settling. The settling model calculates TSS removal by analyzing:

iSite parameters

iContinuous historical rainfall data, including duration, distribution, peaks & inter-event dry periods

Particle size distribution, and associated settling velocities (Stokes Law, corrected for drag)

1TSS load

iDetention time of the system

Hydrology Analysis

PCSWMM for Stormceptor calculates annual hydrology with the US EPA SWMM and local continuous historical rainfall data.
Performance calculations of Stormceptor are based on the average annual removal of TSS for the selected site parameters. The
Stormceptor is engineered to capture sediment particles by treating the required average annual runoff volume, ensuring positive
removal efficiency is maintained during each rainfall event, and preventing negative removal efficiency (scour).

Smaller recurring storms account for the majority of rainfall events and average annual runoff volume, as observed in the historical
rainfall data analyses presented in this section.

Rainfall Station

State/Province Ontario Total Number of Rainfall Events 2719
Rainfall Station Name TORONTO CENTRAL Total Rainfall (mm) 13185.4

Station ID # 0100 Average Annual Rainfall (mm) 732.5

Coordinates 43°37'N, 79°23'W Total Evaporation (mm) 249.1
Elevation (ft) 328 Total Infiltration (mm) 10515.1
Years of Rainfall Data 18 Total Rainfall that is Runoff (mm) 2421.2

Runoff modules.

assistance.

Notes

IStormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and

1Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal
defined by the selected PSD, and based on stable site conditions only, after construction is completed.
1For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design
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Stormceptor: 1% rorTERRR

Drainage Area

Up Stream Storage

0.000 0.000

Up Stream Flow Diversion

Water Quality Objective

Design Details

375
PVC - plastic

No

No

Particle Size Distribution (PSD)

Removing the smallest fraction of particulates from runoff ensures the majority of pollutants, such as
metals, hydrocarbons and nutrients are captured. The table below identifies the Particle Size
Distribution (PSD) that was selected to define TSS removal for the Stormceptor design.

20.0 20.0 1.30
60.0 20.0 1.80
150.0 20.0 2.20
400.0 20.0 2.65
2000.0 20.0 2.65
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Stormceptor: 1= FORTERRR:

Site Name Queen near Agnes

Site Details

Drainage Area Infiltration Parameters
Horton § equation is used to estimate infiltration

61.98

Surface Characteristics 10.16

0.00055

0.01

Evaporation

Dry Weather Flow

Maintenance Frequency

TSS Loading Parameters

Buildup/Wash-off Parameters TSS Availability Parameters
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[ ]
I5% FORTERRA

Runoff Rate (L/s) Runoff Volume (m 3) Volume Over (m 3) CImIUETE F‘}l(f/g)Off ol
1 16269 24852 39.6
4 31011 10107 75.4
9 36176 4942 88.0
16 38357 2761 93.3
25 39479 1638 96.0
36 40081 1037 97.5
49 40426 691 98.3
64 40600 517 98.7
81 40682 435 98.9

100 40745 372 99.1
121 40801 316 99.2
144 40855 262 99.4
169 40902 215 99.5
196 40932 186 99.5
225 40958 160 99.6
256 40982 136 99.7
289 41001 116 99.7
324 41022 95 99.8
361 41045 73 99.8
400 41068 49 99.9
441 41081 36 99.9
484 41094 24 99.9
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Stormceptore

¢ FORTERRA

Cumulative Runoff Volume by Runoff Rate
For area: 1.679(ha), imperviousness: 20.00%, rainfall station: TORONTO CENTRAL
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Stormceptor:

Rainfall Event Analysis

[ ]
I5% FORTERRA

Rainfall Depth No. of Events Percentage of Total Total Volume (mm) Percentage of Annual
(mm) Events (%) Volume (%)
6.35 2091 76.9 3344 254
12.70 345 12.7 3201 24.3
19.05 131 4.8 2062 15.6
25.40 63 23 1358 10.3
31.75 42 1.5 1185 9.0
38.10 20 0.7 678 5.1
44.45 9 0.3 377 29
50.80 11 0.4 521 4.0
57.15 3 0.1 159 1.2
63.50 1 0.0 61 0.5
69.85 0 0.0 0 0.0
76.20 1 0.0 73 0.6

82.55 1 0.0 80 0.6
88.90 1 0.0 85 0.6
95.25 0 0.0 0.0
101.60 0 0.0 0.0
Frequency of Occurence by Rainfall Depths
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For Stormceptor Specifications and Drawings Please Visit:
http://mwww.imbriumsystems.com/technical-specifications
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Storm Drainage Design Brief

APPENDIX F
Enhanced Grass Swale Guide (CVC)
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July 12, 2021



GENERAL DESCRIPTION

Enhanced grass swales are vegetated open channels designed to con-
vey, treat and attenuate stormwater runoff (also referred to as enhanced
vegetated swales). Check dams and vegetation in the swale slows the wa-
ter to allow sedimentation, !ltration through the root zone and soil matrix,
evapotranspiration, and inlltration into the underlying native soil. Simple
grass channels or ditches have long been used for stormwater convey-
ance, particularly for roadway drainage. Enhanced grass swales incor-
porate design features such as modiled geometry and check dams that
improve the contaminant removal and runoff reduction functions of simple
grass channel and roadside ditch designs.

Where development density, topography and depth to water table permit,
enhanced grass swales are a preferred alternative to both curb and gutter
and storm drains as a stormwater conveyance system. When incorporated
into a site design, they can reduce impervious cover, accent the natural
landscape, and provide aesthetic benelts.

DESIGN GUIDANCE

E GEOMETRY AND SITE LAYOUT

. Shape: Should be designed with a trapezoidal or parabolic cross
section. Trapezoidal swales will generally evolve into parabolic
swales over time, so the initial trapezoidal cross-section design
should be checked for capacity and conveyance assuming it is
a parabolic cross-section. Swale length between culverts should
be 5 metres or greater.

. Bottom Width: Should be designed with a bottom width between
0.75 and 3.0 metres. Should allow for shallow "ows and ade-
quate water quality treatment, while preventing "ows from con-
centrating and creating gullies.

. Longitudinal Slope: Slopes should be between 0.5% and 4%.
Check dams should be incorporated on slopes greater than 3%.

. Length: When used to convey and treat road runoff, the length
simply parallels the road, and therefore should be equal to, or
greater than the contributing roadway length.

. Flow Depth: A maximum "ow depth of 100 mm is recommended
during a 4 hour, 25 mm Chicago storm event.

. Side Slopes: Should be as "at as possible to aid in providing pre-
treatment for lateral incoming "ows and to maximize the swale
litering surface. Steeper side slopes are likely to have erosion
gullying from incoming lateral "ows. A maximum slope of 2.5:1
(H:V) is recommended and a 4:1 slope is preferred where space
permits.

B PRE-TREATMENT
A pea gravel diaphragm located along the top of each bank can be
used to provide pretreatment of any runoff entering the swale laterally
along its length. Vegetated !lter strips or mild side slopes (3:1) also
provide pretreatment for any lateral sheet "ow entering the swale.
Sedimentation forebays at inlets to the swale are also a pretreatment
option.

[E CONVEYANCE AND OVERFLOW
Grass swales must be designed for a maximum velocity of 0.5 m/s
or less for the 4 hour 25 mm Chicago storm event. The swale should
also convey the locally required design storm (usually the 10 year
storm) at non-erosive velocities.

B SOILAMENDMENTS
If soils along the location of the swale are highly compacted, or of
such low fertility that vegetation cannot become established, they
should be tilled to a depth of 300 mm and amended with compost
to achieve an organic content of 8 to 15% by weight or 30 to 40% by
volume.

Source: Delaware Department of Transportation Source: Seattle Public Utilities

PLAN VIEW OF A GRASS SWALE

PLAN AND PROFILE VIEWS

OPERATION AND MAINTENANCE

Generally, routine maintenance will be the same as for any other landscaped area;
weeding, pruning, and litter removal. Grassed swales should be mown at least twice
yearly to maintain grass height between 75 and 150 mm. The lightest possible mow-
ing equipment should be used to prevent soil compaction. Routine roadside ditch
maintenance practices such as scraping and re-grading should be avoided. Regular
watering may be required during the !rst two years until vegetation is established.
Routine inspection is very important to ensure that dense vegetation cover is main-
tained and inlets and pretreatment devices are free of debris.

Source: Thomas Engineering Source: Sue Donaldson
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Stream Channel
Erosion Control
Bene t

Water Balance | Water Quality
Improvement

Enhanced
Grass Swale

Partial — depends| Yes, if design velocity | Partial — depends
on soil inlltration | is 0.5 m/s or less for | on soil inlltration
rate a 4 hour, 25 mm rate

Chicago storm

GENERAL SPECIFICATIONS

Sperrcaion o

Constructed of a non-erosive Spacing should
material such as suitably sized ag- | be based on the
gregate, wood, gabions, riprap, or | longitudinal slope
concrete. All check dams should and desired ponding
be underlain with geotextile !lter volume.

fabric.

Component
Check Dams

Wood used for check dams should
consist of pressure treated logs

or timbers, or water-resistant tree
species such as cedar, hemlock,
swamp oak or locust.

Minimum of 300 mm
wide and 600 mm
deep.

Washed stone between 3 and 10
mm in diameter.

Gravel
Diaphragm

CONSTRUCTION CONSIDERATIONS

Grass swales should be clearly marked before site work begins to avoid
disturbance during construction. No vehicular traflc, except that speci! -
cally used to construct the facility, should be allowed within the swale site.
Any accumulation of sediment that does occur within the swale must be
removed during the !nal stages of grading to achieve the design cross-sec-
tion. Final grading and planting should not occur until the adjoining areas
draining into the swale are stabilized. Flow should not be diverted into the
swale until the banks are stabilized.

Preferably, the swale should be planted in the spring so that the vegetation
can become established with minimal irrigation. Installation of erosion con-
trol matting or blanketing to stabilize soil during establishment of vegetation
is highly recommended. If sod is used, it should be placed with staggered
ends and secured by rolling the sod. This helps to prevent gullies.

For the Irst two years following construction the swale should be inspected at
least quarterly and after every major storm event (> 25 mm). Subsequently,
inspections should be conducted in the spring and fall of each year and after
major storm events. Inspect for vegetation density (at least 80% coverage),
damage by foot or vehicular traflc, accumulation of debris, trash and sediment,
and structural damage to pretreatment devices.

Trash and debris should be removed from pretreatment devices and the sur-
face of the swale at least twice annually. Other maintenance activities include
weeding, replacing dead vegetation, repairing eroded areas, dethatching and
aerating as needed. Remove accumulated sediment on the swale surface
when dry and exceeding 25 mm depth.

Source: CWP

SITE CONSIDERATIONS

—

Available Space

Grass swales usually consume
about 5 to 15% of their contributing
drainage area. A width of at least 2
metres is needed.

Site Topography

Site topography constrains the
application of grass swales. Lon-
gitudinal slopes between 0.5 and
6% are allowable. This prevents
ponding while providing residence
time and preventing erosion. On
slopes steeper than 3%, check
dams should be used.

Drainage Area & Runoff

\olume

The conveyance capacity should
match the drainage area. Sheet
flow to the grass swale is prefer-
able. If drainage areas are greater
than 2 hectares, high discharge
through the swale may not allow
for filtering and infiltration, and
may create erosive conditions.
Typical ratios of impervious drain-
age area to treatment facility area
range from 5:1 to 10:1.

Soil
Grass swales can be applied on
sites with any type of soils.

Pollution Hot Spot Runoff
To protect groundwater from pos-
sible contamination, source areas
where land uses or human activi-
ties have the potential to generate
highly contaminated runoff (e.g.,
vehicle fueling, servicing and de-
molition areas, outdoor storage
and handling areas for hazardous
materials and some heavy indus-
try sites) should not be treated by
grass swales.

Proximity
Utilities
Utilities running parallel to the
grass swale should be offset from
the centerline of the swale. Under-
ground utilities below the bottom of
the swale are not a problem.

Water Table

The bottom of the swale should be
separated from the seasonally high
water table or top of bedrock eleva-
tion by at least one (1) metre.

to Underground

Setback from Buildings
Should be located a minimum of
four (4) metres from building foun-
dations to prevent water damage.

CVC/TRCA LOW IMPACT DEVELOPMENT
PLANNING AND DESIGN GUIDE - FACT SHEET
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FOR FURTHER DETAILS SEE SECTION 4.8 OF THE CVC/TRCA LID SWM GUIDE
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