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1 Introduction

1.1 Background

IBI Group Canada (IBI) has been retained by Broccolini (the “Owner”) to prepare a Stormwater
Management Report to support the Zoning Bylaw Amendment (ZBA) and Site Plan Application
(SPA) processes for Phase 2 of a proposed industrial development at 12304 Heart Lake Road, in
the Town of Caledon (the “Town”) and the Region of Peel (the “Region”). The purpose of this
report is to provide a municipal servicing strategy for storm drainage and stormwater management.
More specifically, the report will evaluate Stormwater Management (SWM) opportunities and
constraints, including:

e Calculate allowable and proposed runoff rates for the development;
e Evaluate suitable methods for attenuation and treatment of stormwater runoff; and

e Develop on-site control measures and examine theoretical performance to satisfy the
Town’s Development Standards.

The following documents have been obtained from various sources:

e Town of Caledon plan and profile drawings for Abbotside Way;

e Mayfield West Functional Servicing and Stormwater Management Study by David
Schaeffer Engineering Ltd., dated November 2007;

e Design Brief for Stormwater Management Pond E3 and Pond E4 in the South Fields
Community Moscorp 1A and Moscorp 2 Subdivisions by David Schaeffer Engineering
Ltd., dated March 2008;

e South Fields Community Moscorp Phases 1A and Phases 2 External Storm Drainage
Plan by David Schaeffer Engineering Ltd., dated March 2008

e Livingston Estates Phase 1 & 2 External Storm Drainage Plan by SCS Consulting Group
Ltd., dated August 2016;

e Topographic Survey prepared by R-PE Surveying Ltd., dated September 2021; and,
e Architectural plans and site statistics prepared by Ware Malcomb.

1.2 Site Description

Located at 12304 Heart Lake Road in the Town of Caledon and Region of Peel, the overall subject
site is approximately 37 ha in size, however, it should be noted that this report will only consider
Phase 2 of the development. Phase 2 consists of a 6.53 ha lot at the southeast of the site, bounded
by the Abbotside Way extension to the north, Heart Lake Road to the east, Highway 410 to the
south, and Phase 1 of the same development to the west. A vicinity map and an aerial exhibit can
be found as Figure 1 and Figure 2 respectively following the report.

The Phase 2 site is currently comprised of agricultural land and slopes in a southwesterly and
southeasterly direction with a drainage split running north — south through the centre of the Phase
2 site. There is a change in elevation starting at + 274 m at the site’s high point, falling to + 272.25
m at the west property line. There is a change in elevation starting at £ 274 m at the site’s high
point, falling to + 269.5 m at the east property line. A copy of the topographic survey can be found
in Appendix A for reference.

The site is located within the Mayfield West Study Area for which a Functional Servicing and
Stormwater Management Study was completed in November 2007 (Mayfield West FSR).
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1.3 Site Proposal

As previously noted, this report will only consider Phase 2 of the development, which includes a
29,830 m? building (Building 2) within a 6.53 ha lot at the southeast corner of the site. Construction
will be slab on grade, with no underground levels. Sample architectural drawings can be found in
Appendix A for reference.

It should also be noted that Abbotside Way will be extended in an easterly direction
to Heart Lake Road and is to be conveyed to the Town through a Development Agreement.

2 Terms of Reference and Methodology

2.1 Terms of Reference

The terms of reference used for the scope of this report are based on the Town’s Development
Standards Manual, dated 2019 and the aforementioned background studies and reports.

2.2 Methodology: Stormwater Management

The proposed development falls within the tributary area for SWM Pond E4, as outlined in the
Mayfield West FSR. Per the Mayfield West FSR, the receiving pond has been designed to satisfy
water quantity, quality, and erosion control requirements. It should be noted that lands designated
for employment uses, which includes the subject site, shall limit their total outflow to the calculated
10-year release rate as determined by the Rational Method. This will be discussed further in
subsequent sections.

3 Stormwater Management

3.1 Pre-Development Conditions

The Phase 2 development is situated in a location with no existing service connection or outlet,
however, Phase 2, along with the remainder of the 37 ha subject site has been accounted for in
the design of the Mayfield West Community. Phase 2 will ultimately be serviced by proposed storm
infrastructure within the proposed Abbotside Way extension and will eventually flow and connect
into the existing 1950 mm storm sewer within Abbotside Way. This existing sewer network is
located west of the site and conveys flows in a westerly direction to existing SWM Pond E4. As
previously mentioned, the SWM Pond has been designed to accommodate storm flows from the
subject site, provided outflow is limited to the 10-year release rate.

As previously mentioned, the site is currently comprised of agricultural lands resulting in a pre-
development runoff coefficient of 0.25. Under pre-development conditions, storm flows are split
and are conveyed in a westerly direction onto Phase 1 lands and in a southeasterly direction to
ditches along Heart Lake Road. The portion of the storm flow that travels west is captured by a
ditch along the western property limit of Phase 1 and are conveyed in a northerly direction towards
Abbotside Way. These flows are captured through a ditch inlet catch basin in the northwest corner
of the property which are conveyed through an existing 900 mm storm service, the existing
1950 mm storm sewer within Abbotside Way, and ultimately SWM Pond E4.
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3.2 Grading

Under pre-development conditions, no external drainage areas contribute to the Phase 2
development site. Proposed grades will match current drainage patterns wherever feasible.
Emergency overland flow routes in excess of a 100-year storm event will continue to be directed
to the neighbouring Phase 1 lands to the west and ultimately to the municipal right-of-way
matching pre-development conditions.

3.3 Pre-Development Conditions

The pre-development runoff coefficient of the agricultural lands is taken as 0.25 however, it should
be noted that the post-development release rate for the subject site shall be limited to the 10-year
target flow, and a runoff coefficient of 0.75, as prescribed by the South Fields Community Moscorp
Phases 1A and Phases 2 External Storm Drainage Plan. The following table summarizes the
parameters use to establish the post-development release rate:

Table 3.1: Pre-development input parameters

_ Runoff _ 10-Year Peak
Drainage Area | Area . Tc Intensity
Coefficient . Flow Rate
ID (ha) (min) | (mm/h)
C (L/s)
Al pre 6.53 0.75 10.0 134.2 1824

34 Allowable Release Rate

Using the Rational Method, a runoff coefficient of 0.75, the Town’s IDF data for a 10-year storm
event, and a time of concentration of 10 minutes, the allowable release rate for the subject site is
calculated as follows:

(AxR)*lyp_ (6.53 hax0.75) x 134.16 mm / hr

QAIIowabIe= 360 360 =18 m3/s

Accordingly, the allowable release rate from the subject site shall be taken as 1.8 m®/s using the
Rational Method.

3.5 Quantity Control

As previously mentioned, 100-year post-development flows must be controlled to the 10-year pre-
development levels. To achieve this target release rate, the below control measures are proposed:

e 1,492 m?3 of quantity storage provided in roof storage. Town of Caledon policy is to limit
roof drainage to 42 L/s/ha of roof area and maximum allowable ponding depths for roof
storage is 150 mm.

Modified Rational Method (MRM) calculations were performed using the same IDF parameters as
pre-development conditions to quantify the required storage for this development. The follolwing
Table 3.2 provides a summary of the overall proposed SWM strategy.
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Table 3.2: Post-development Storage/Discharge Summary

: 10-Year Target
. Area | Storage Req’d | Storage Provided
Drainage Area Flow Rate
(ha) (m3) (m3)
(m3/s)
Al post 2.98 1,474 1,492
1.8
A2 +A3 + A4+ A5 | 3.55 0 0

By providing rooftop storage, the Town'’s requirements for quantity control are satisfied. Please
see Appendix B for the detailed design sheets.

3.6 Quality Control

As previously mentioned, the subject site is tributary to existing SWM Pond E4 which has been
designed to a provide quality control for the entire tributary area. Accordingly, no on-site quality
controls will be required for the subject site.

3.7 Water Balance

As required by the Toronto and Region Conservation Authority, a rainfall depth of 5mm must be
retained over the entire site area of the development. With a site area of 65,250 m?, the
corresponding water balance volume to be retained is calculated to be 326.3 m2. Refer to Table
3.3 below for a summary of the water balance calculations.

Table 3.3: Proposed Water Balance Summary

. Additional Water
Cover Type Area (ha) A \(/%Iat;me S'SZ(? .a(lrir;;: © ;gt,a}hﬁj\érzlé) RBeag 13?:;% \(/r?1 |3')
Roof 2.983 0
Pavement 2.298 0 326.3 62.2 264.1
Landscape 1.244 62.2

More detailed post-development water balance calculations are provided in Appendix B. To
satisfy the required volumes, clean rooftop storm flows will be directed to infiltration galleries
located within the drive aisles that have been sized to accommodate 270.2 m? of water, satisfying
the water balance requirement. Please see SS-01 thru SS-04 for the location and details
pertaining to the infiltration galleries.

Additionally, a more detailed, less conservative water balance analysis was conducted by EXP as
part of the Hydrogeological Investigation dated March 16" 2022, an excerpt of which has been
included in Appendix C for reference. This water balance analysis used the Thornthwaite and
Mather water balance method outlined in Chapter 3 of the MOE SWM Planning and Design
Manual (MOE, 2003). The method estimates annual evapotranspiration, infiltration and runoff
volumes based on soil types, vegetation cover, topography and annual precipitation. The results
of this analysis indicate that the overall 37 ha site which includes Phase 1, Phase 2, Phase 3 and
the Abbotside Way extension must provide infiltration galleries with a minimum storage capacity
of 1,287 m3. When the site area for Phase 2 is proportionally extracted from the total infiltration
gallery capacity requirement, it is clear that Phase 2 must provide a minimum of 222.7 m?3 of
infiltration gallery storage, which is satisfied.
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The 270.2 m? of infiltration gallery storage provided in combination with the initial abstraction
expected on landscape surfaces satisfies the requirements for both water balance analysis
methods noted above.

3.8 Storm Service Connection

A proposed 1050 mm storm service at 0.3% slope and a control manhole (MH33) will be provided
for the Phase 2 development as part of the proposed storm infrastructure works in the Abbotside
Way extension. It should be noted that this storm service will be fully surcharged under the 100-
year return period due to the anticipated 100-year HGL within the receiving 1950 mm storm sewer
within the Abbotside Way extension. Please refer to the detailed design calculations which can be
found in Appendix B, and the design drawings SS-01 through SS-04 which can be found in
Appendix D.

3.9 Emergency Overflow

It is recommended that rooftop scuppers be installed to ensure emergency overflow from roof
areas should rooftop drains become plugged. All areas at grade level have been designed with
positive drainage (away from the building). Maximum ponding within the development site shall
not exceed the Town’s requirements of 0.30 m for paved areas and parking lots and 0.15 m for
rooftop areas.

3.10  Erosion and Sediment Control During Construction

During construction, it is recommended that a sediment control fence be installed along the
perimeter of the site as required during demolition activities. All existing and proposed catch
basins within close proximity of the subject site shall be protected with a geotextile fabric. A mud
mat shall be installed as required to minimize distribution of mud into the public realm, as well as
a temporary sediment control pond(s) per the TRCA Erosion and Sediment Control Guide for
Urban Construction. Please see drawing EC-01 for further details.

As previously mentioned, the subject site is tributary to existing SWM Pond E4 which has been
designed to a provide erosion control for the entire tributary area. Accordingly, no long-term on-
site erosion controls will be required for the subject site.
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4 Conclusions

Quantity Control

Stormwater shall be conveyed to the existing SWM Pond E4, which has been designed to
accommodate storm flows from the subject site, provided outflow is limited to the 10-year release
rate. By incorporating rooftop storage, the storm flows shall be attenuated on-site and released
to the SWM Pond via the municipal storm sewer within the Abbotside Way Extension and existing
Abbotside Way at or below the 10-year release rate.

Quality Control

By conveying stormwater to the existing SWM pond, which has been designed to provide quality
control for the entire tributary area, the Town’s requirement for quality control has been met.

Water Balance

The Water Balance requirement has been achieved by directing rooftop areas to infiltration
galleries throughout the site.

Summary

In summary, it can be concluded that both the Zoning Bylaw Amendment and Site Plan application
can be supported from both a storm servicing and a stormwater management perspective.

Should you have any questions, please do not hesitate to contact the undersigned.

Respectfully Submitted,

IBI Group Canada Inc.

Jason Jenkins, P.Eng, P.E.
Associate Manager - Land Engineering

Tel: +1.905.763.2322 x 63542
E-Mail: Jason.Jenkins@ibigroup.com

j:\2020-0323\400_tchncl\70_rprts\draft plan and spa\revision 1\stormwater management report\2020-0323 - stormwater management report (revision 1).docx
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Appendix A — Background Information

Sample Architectural Drawings (Ware Malcomb)

Topographic Survey (R-PE)

Plan and Profile Drawings (Town of Caledon)

Excerpt Mayfield West Functional Servicing Study (DSEL)

Excerpt Design Brief for Stormwater Management Pond E4 (DSEL)
Mayfield West Storm Drainage Area Plan (DSEL)

Livingston Estates Storm Drainage Area Plan (SCS)
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TOR21-0032-00 HEART LAKE ROAD - OVERALL SITE

SITE STATISTICS
Zoning Category MP/MS
Proposed Use Warehouse
Building Classification Group F2 (O.B.C. A-3.1.2.1.(1))
GROSS SITE AREA 65,226.64m? 702,093.03 ft2
Zone Permitted Use (CALEDON BY-LAW NO. 2006-50)
Proposed Use Warehouse
Regulations (Prestige Industrial, Exceptions - 462)
Proposed Required
Min. Lot Area 65,226.64m? 0.8ha
Min. Lot Frontage (m) 219.13 30.0m min
Min. Front Yard Building Setback (m) 15.0(W), 6.0(E)
Min. Interior Side Yard Building Set back (m) NIC
Min. Exterior Side Yard Building Set back (m) 7.5
Min.Rear Yard Building Setback (m) 14.0
Min.Landscape Buffer 3.0
BUILDING HEIGHT 125 18m max
BUILDING FLOOR AREA
Warehouse
Future Accessory Office
TOTAL BUILDING GFA 29.876.29m?
BUILDING COVERAGE 45.80% max 50%
PARKING REQUIREMENT
PROPOSED REQUIRED
Warehouse
1st 7000m? @ 1.0/90 m? 78
7000m2-20,000m2 @ 1.0/145 m? 90
OVER 20,000m? @ 1.0/168 m? 59
Total No. of Parking Spaces 227 227
Total No. of Accessible Parking Spaces 7 7
STANDARD - 2.75m X 6.0m
Parking Stall Dimensions ACCESSlBLi;(nPE A-3.4m X
TYPEB - 2...75m X 6.0m
Loading Space 4 4
Loading Space Dimensions 3.5m X 14.0m
Dock High Doors 67 N/A
Drive-In Doors 2
Landscape area min 10%

WRITTEN DIMENSIONS SHALL TAKE PRECEDENCE OVER SCALED DIMENSIONS AND SHALL BE VERIFIED ON THE JOB SITE. ANY DISCREPANCY SHALL BE BROUGHT TO THE NOTICE OF WARE MALCOMB PRIOR TO THE COMMENCEMENT OF ANY WORK.

WARE MALCOMB

Leading Design for Commercial Real Estate

architecture
planning
interiors

180 bass pro mills drive. unit 103
vaughan. ontario. L4K 5W9

p 905.760.1221

£905.248.3344

a business name of WMA Inc.

graphics
civil engineering

XXXXX
HEART LAKE ROAD

xxxxX HEART LAKE ROAD
CALEDON, ON

ISITE LEGEND

SITE PLAN NOTES

PROPERTY LINE

2.75x6.00m PARKING STALL, PAINTED PARKING STRIPPING PER CITY STANDARDS.

PRINCIPLE ENTRY — TO HAVE AUTOMATIC DOOR OPERATOR INSTALLED
AND BE KEPT CLEAR OF ANY BARRIERS OR OBSTRUCTIONS.

1500mm MIN. WIDE SIDEWALK TYPICAL UN.O — TO BE POURED CONCRETE, UNIT
PAVING, OR PERMEABLE PAVEMENT

DRIVE-IN RAMP, SEE CIVIL DRAWING FOR SLOPE %

III ACCESSIBLE PARKING SIGNS CENTERED AT THE END OF ALL ACCESSIBLE PARKING

SPACES, TO BE MIN MOUNTED 1.0M (MAX 2.0M) ABOVE PARKING LOT SURFACE,
POLE MOUNTED AND DESIGNED IN ACCORDANCE WITH SECTION 11 OF REG. 581

WITHIN THE HIGHWAY TRAFFIC ACT. ALL SIGNAGE AT °TYPE A’ SPACES TO IDENTIFY
SPACE AS "VAN ACCESSIBLE”

CONCRETE APRON — SEE CIVIL DWGS.

LANDSCAPE AREA — SEE LANDSCAPE DWGS.

[ 9 ] PROVIDE CONCRETE FILLED PROTECTION BOLLARDS AT BOTTOM OF
STEEL STAIRS AT EACH GUARDRAIL.

TYPICAL SHARED ACCESSIBLE PARKING STALLS, PAINTED PARKING STRIPING PER
CITY STANDARDS. EACH PAIR OF SHARED STALLS TO HAVE (1) TYPE A
(3.40%6.00m) & (1) TYPE B (2.75x6.00m) STALL C/W A 1.5m PAINTED AISLE —
REFER TO SCHEDULE 'K’ TOWN OF CALEDON STANDARDS AND DETAIL A/A1.2 C/W
ACCESSIBLE PARKING SIGNAGE

150mm WIDE CURB TYPICAL

12 | LOADING SPACE — L.S. (3.5m x 14.0m)
FIRE DEPARTMENT CONNECTION / SIAMESE
TRUCK LOADING DOCK, TYP.

FIRE ACCESS ROUTE W/ 12.0m TURNING RADIUS ( )
PROVIDE FIRE ROUTE SIGNAGE AS REQUIRED BY TOWN OF CALEDON
BY—LAW BL—2015-058, AS PER DETAIL B/A1.2.

PEDESTRIAN WALKWAY WITH PAINTED LINE PER TOWN OF CALEDON STANDARDS.

LINE OF CANOPY ABOVE

PROPOSED LOCATION OF ELECTRICAL ROOM
PROPOSED LOCATION OF MECHANICAL ROOM

HATCHED AREA DENOTES HEAVY DUTY ASPHALT. TYPICAL FOR ALL AREAS
REQUIRING FIRE TRUCK OR TRACTOR TRUCK ACCESS. FIRE ACCESS ROUTE WILL
BE DESIGNED TO SUPPORT A LOAD OF NOT LESS THAN 11,363 Kg. PER AXLE
AND HAVE A CHANGE IN GRADIENT OF NOT MORE THAN 1 IN 12.5 OVER A
MINIMUM DISTANCE OF 15 M.

FIRE HYDRANT

ROAD CURB AND SIDEWALK TO BE CONTINUOUS THROUGH THE DRIVEWAY.
DRIVEWAY GRADE TO BE COMPATIBLE WITH EXIST. SIDEWALK AND A CURB
DEPRESSION WILL BE PROVIDED AT EACH ENTRANCE. SITE ENTRANCE PER CITY
STANDARD DRAWING NO. 402, OPSD 350.010. SHALL COMPLY WITH THE
REQUIREMENTS OF SECTION 80.27 OF THE IAS.

DETECTABLE TACTILE WARNING SURFACE. CONFORIMNG TO 2012 O.B.C

ACCESSIBLE CURB RAMP

PEDESTRIAN RAIL SET INTO RETAINING WALL WHERE GRADE CHANGE
GREATER THAN 0.60m. PROVIDE CONCRETE-FILLED STEEL BOLLARD
AT END OF RETAINING WALL — SEE CIVIL DWGS.

AMENITY AREA — REFER TO LANDSCAPE DWGS
ACCESSIBLE RAMP

LOCATION OF BICYCLE RACK — SEE LANDSCAPE DWGS.
RETAINING WALL — SEE CIVIL DWGS.

MAN DOOR ENTRY
TRUCK LOADING DOCK DOOR
DRIVE IN DOOR

PARKING SPACES

NEW HEAVY DUTY PAVEMENT (HATCHED)

NEW LANDSCAPED AREA (HATCHED)
FIRE ACCESS ROUTE MIN. 12.0M TURNING RADIUS

PROPOSED FIRE HYDRANT (VERIFY LOCATION W/CIVIL DWGS)

EXISTING FIRE HYDRANT VERIFY LOCATION W/CIVIL DWGS)

FIRE ROUTE SIGNAGE 30CM X 45CM — AS PER TOWN OF
CALEDON BY-LAW 2015 — REFER TO DETAIL 2/A1.0
RC-93 BARRIER-FREE PARKING SIGNS FOR ALL ACCESSIBLE

SIAMESE CONNECTION (VERIFY LOCATION W/CIVIL DWGS)

DENOTES CATCHBASIN (SEE CIVIL DWGS)

DENOTES MANHOLE (SEE CIVIL DWGS)
DEPRESSED CURB.(SEE DETAIL 2/A1.0)
LOADING SPACE (3.5m X 9.0m) TYP.

NO. OF PARKING SPACES

EXTERIOR WALL LIGHTS (SEE PHOTOMETRICS DWGS)
EXTERIOR LIGHTS POLES (SEE PHOTOMETRICS DWGS)
-/ BICYCLE PARKING

o

%gg@agggvﬂo DTEOP > !

THESE DRAWINGS AND SPECIFICATIONS ARE THE PROPERTY AND COPYRIGHT OF WARE MALCOMB AND SHALL NOT BE USED ON ANY OTHER WORK EXCEPT BY AGREEMENT WITH WARE MALCOMB.
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the north east limit of the community. An unnamed tributary of Etobicoke Creek is
located in the south east corner of the community. Within the community, the lands are
drained by a series of intermittent drainage features and plowed-over swales.

The Mayfield West community is located within two watersheds. The majority of the
lands are located within the Etobicoke Creek watershed, while the balance of the lands
is located in the Humber River watershed in the north east portion of the urban area.

The delineation of pre-development drainage areas is illustrated in Figure 5.

6.0 STORMWATER MANAGEMENT
6.1 Etobicoke Creek Watershed Stormwater Management Requirements

Under existing conditions, approximately 448 hectares of the Mayfield West community
drains to Etobicoke Creek and its tributaries. In accordance with the Etobicoke Creek
Study, stormwater management must be practiced as follows:

Water Quality Control > Sized for “Enhanced” protection in accordance with the
SWMP Design Manual

Erosion Control » Detention of runoff from the 50 mm storm (no flow outlet)

Quantity Control » Control post development flows in accordance with Unit
Flow Equations and pre-development areas

Volume resulting in a continuous simulation to achieve the erosion threshold as
established for the Fluvial Geomorphology report. Threshold values for each of the
proposed ponds will be clearly identified.

Post development release rates for the 2 through 100 year storm events will be set
based on the Estimated Unit Flow Rate Regression Relationships provided by the
Toronto Region Conservation Authority, July 14, 2006.

It should be noted that the Etobicoke Creek Headwaters Study was not completed and
the updated hydrology model was not available at the time of this writing. The above
requirements should be reviewed once the completed Headwaters Study and the
results from the updated hydrology model are available.

6.2 West Humber River Watershed Stormwater Management Requirements
Under existing conditions, approximately 152 hectares of the Mayfield West community

drains to the H3 and H2 Tributaries of the West Humber River. In accordance with the
West Humber Study, stormwater management must be practiced as follows:

FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT STUDY PAGE 9
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Water Quality Control > Sized for “Enhanced” protection in accordance with the
SWMP Design Manual

Erosion Control > Based on Distributed Runoff Controls (see below)

Quantity Control > Control post development flows in accordance with Unit
Flow Equations and pre-development areas

The pre-development drainage areas were used to determine the target release rates
for each SWM pond. In accordance with Figure 5, the pre-development drainage areas
to the H2 and H3 tributaries of the West Humber River are 39.8 and 53.3 hectares
respectively.

Post development release rates for the 2 through 100 year storm events will be set
based on the Unit Flow Relationships for Sub-Basin 36, as provided by the Toronto
Region Conservation Authority.

To mitigate the potential for stream bank erosion, a “Distributed Runoff Control” (DRC)
approach is to be used. For the study area, 85% overcontrol is recommended.
Accordingly, the “DRC” discharge is to be 15% of the 2 year pre-development peak flow
(calculated using the Unit Flow equations). Furthermore, the storage volume in the
ponds associated with the DRC discharge should be 2/3 of the two year storage
volume.

Stormwater management pond volumes should be determined based on the more
conservative results obtained from either the 6 hour or 12 hour Atmospheric
Environment Services (AES) rainfall distributions. These volumes may change during
the detailed design stage, please refer to the Agency Correspondence, which forms part
of this MESP.

The AES rainfall distributions as provided by TRCA are included in Appendix D.

6.3 Selection of Stormwater Management Controls

Based on the SWMP Design Manual, the preferred method of addressing stormwater
management objectives is based on the following hierarchy of treatment solutions:

1. Stormwater lot level controls
2. Stormwater conveyance controls
3. End-of-pipe stormwater management facilities
FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT STUDY PAGE 10
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Infiltration Strategy

Development in the Mayfield West Community must take into consideration the
'‘environment first' principle, which has been established as a guiding principle for
the development of the community. One component of achieving this desired
objective, and the sustainability and Adaptive Management objectives for the
community, is the integration of best management practices pertaining to
maintaining as closely as possible and practicable, pre-development ground water
conditions post-development.

With the inevitable changes in impervious areas, and potential changes to surface
and ground water quality and quantity, best management practices that promote
post-development  groundwater infiltration/recharge, and maintain  post-
development surface water quality and quantity to pre-development levels are
critical. Providing for the best possible water quality from proposed stormwater
management ponds. maintaining or enhancing thermal qualities associated with the
ponds, and mitigating against downstream erosion must all be considered.

In this regard, the following should be considered:

a) In support of each proposed development, existing infiltration through an
appropriate long term water budget assessment (i.e. AES Thornthwaite -
minimum monthly or daily) and groundwater recharge contributions to
natural features, specifically Snell's Hollow wetland (wetland at the south
development limit) must be quantified. References and/or supporting
documentation for the meteorological data and calculations of potential
evapotranspiration values used for the water budget analysis will be
required. Also, the hydrogeological setting must be adequately assessed
through secondary source information and/or field work, and any direct
relationship and/or potential influence on surface water recharge
contributions must be identified and supported with sufficient information
and/or analysis.

b) In support of each proposed development a post-development water
budget assessment to quantify both recharge as well as deficits must be
provided. Any roof runoff directed to lawns, used to mitigate an infiltration
deficit should be accounted for as additional monthly precipitation input to
the pervious areas in the post-development Thornthwaite Mather
calculations. The infiltration factor for pervious areas in the post-
development calculations should be adjusted to account for lot grading
and soil compaction resulting from construction activities. In general, a
reduction of 0.1 is considered appropriate.

C) A screening of infiltration mitigation measures must be carried out based
on available site information collected either through background sources
and/or field work.

Potential measures (above and beyond traditional lot level controls) to be
considered include:

FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT STUDY PAGE 11
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» Rain water harvesting from roof-top water collection on more intensive
residential uses, commercial or employment lands, which may be used
for irrigation purposes (residential for adjacent park areas)

Infiltration galleries

Exfiltration galleries

Biofiltration measures

Green roofs

Porous pavement

Additional non-compacted topsoil

"third pipe' systems

YV V ¥V V V¥V VYV VYV V

additional evapotranspiration measures"

Lot Level Controls

Lot level controls include rainwater harvesting, reduced lot grading, ponding areas,
soakaway pits, infiltration trenches, etc.

In the case of Mayfield West, ponding areas are discouraged due to the impervious
nature of the Halton till, which would result in nuisance ponding for extended periods of
time.

Where footing drains are constructed, these may connected to features such as
infiltration trenches, provided that there is a mechanism for ensuring that the water does
not remain in the footing drain and leak back into basements.

Soakaway pits may have some limited applicability, but are generally not recommended
because of the size required to be effective given the poor infiltration characteristics of
the existing soils and and the issue of location restricting land use on residential lots
(i.e. conflict with the construction of back yard pools). Special attention should be paid
to the occasional sandy areas which were identified sporadically throughout the
community. In these localized areas, soakaway pits can be considered.

Rainwater harvesting in combination with infiltration trenches can be considered.
Harvested water can be used for irrigation of private lawns, vegetated areas in the
commercial/industrial and employment land areas. Excess water can also be diverted to
infiltration measures such as infiltration trenches and soakaway pits which could be
designed to further overflow to the storm water system. This would maximize the
potential to infiltrate available water harvested for roof tops.

FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT STUDY PAGE 12
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Reduced lot grading should be considered to the extent permitted by Town of Caledon.
Furthermore, the discharge of roof leaders onto splash pads is also recommended. The
reduced lot grading will result in the polishing of the runoff water as it passes through
the vegetative medium. It will also reduce the volume of runoff through initial
abstraction and evaporation, and reduce peak flows by reducing the flow velocity.
These techniques will promote infiltration to the maximum extent possible.

Conveyance Controls

Conveyance controls include pervious pipe and catchbasin systems, and grassed or
vegetative swales.

In the case of Mayfield West, pervious pipe and catchbasin systems generally offer
limited benefit due to the impervious nature of the Halton till. Special attention should
be paid to the occasional sandy areas which were identified sporadically throughout the
community. In these localized areas, pervious pipe and catchbasin systems can be
considered.

Vegetative swales may be applied in some limited locations, such as parks and green
connectors to the extent permitted by Town of Caledon. The vegetative swale will
polish the water as it passes through the vegetative medium. It will also reduce the
volume of runoff through initial abstraction and evaporation, and reduce peak flows by
reducing the flow velocity. These techniques will promote infiltration to the maximum
extent possible.

End-of-Pipe Controls

End-of-Pipe controls include ponds, infiltration basins, and oil / grit separators.

Storm ponds are considered extremely effective in achieving a comprehensive
approach to water quantity, quality, and erosion control objectives.

As stated previously, infiltration basins would generally not be effective due to the
impervious nature of the Halton till. Qil / grit separators could be considered as part of a
comprehensive treatment train in the event that there are isolated parcels of land which
are constrained by grade, and cannot be conveyed by gravity towards a stormwater
management pond.

Recommended Water Quality Techniques

The following water quality techniques are recommended in order to meet the
Enhanced level of protection:

FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT STUDY PAGE 13
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» Rain water harvesting, including the use of cisterns in residential area, in
combination with other infiltration techniques

Discharge of roof leaders to splash pads in residential areas.
The use of infiltration trenches to the extent permitted by the municipality

Reduced lot grading; to the extent permitted by the municipality

Y VWV VYV V¥V

Vegetative swales; in larger open space areas to the extent permitted by the
municipality

» Stormwater management ponds; designed in accordance with the SWMP
Design Manual

Furthermore, in isolated areas where sandy soils are found, the following additional
localized techniques can be considered on a site specific basis:

» Soakaway pits

» Pervious pipe and catchbasin systems
It should be noted that the Town of Caledon does not support the use of built infiltration
measures. As such, the vegetative swales, soakaway pits and pervious pipe and
catchbasin systems identified above will likely not be applied. Furthermore, selection of
stormwater management techniques includes consideration for minimizing the long term
maintenance and operations costs to the municipality.
6.4 Preliminary Pond locations
Based on detailed pond analysis, it was determined that ten multi-function stormwater
management ponds will be provided in the larger Mayfield West area to achieve the
required stormwater management objectives.
The pond locations were selected based on the following criteria:

» Minimizing the number of stormwater management facilities.

» General conformance with the pre-development drainage areas under post
development conditions

» Avoidance of unnecessary crossing of major infrastructure under post
development conditions, such as arterial roads.

» Generally locating pond outfalls near the location where pre-development flows
enter the receiving drainage system.

FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT STUDY PAGE 14
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> Generally limiting pond drainage areas to a maximum of 100 hectares, after
which the magnitude of the major system flows exceeds the capacity of the road
allowance and 100 year capture is required.

The pond requirements were considered comprehensively, including consideration for
future development areas which are have a high likelihood of being included in a future
urban expansion of Mayfield West.

Where external lands are tributary to stormwater management ponds, assumptions
have been made regarding land use and impervious coverage. The feasibility of pre-
building these ponds to their ultimate size will be assessed at the detailed design stage.
In cases where the external land contribution is small, it is recommended that the pond
be constructed to its ultimate size in one comprehensive operation. When the external
land contribution is large, it is recommended that the pond be constructed to
accommodate the current urban area only, with consideration in the design for the
potential future expansion.

It should be recognized that the proposed pond locations and designs are conceptual
and are subject to change later in the planning process. The detailed pond design and
locations will be finalized at the detailed design stage, based on the final land use, the
detailed grading design and the final impervious coverage. Furthermore, opportunities
to consolidate ponds should be explored at the detailed design stage in order to
minimize the long term maintenance and operations costs to the municipality.

The location of the above ponds is illustrated in Figure 6.

7.0 POND OPERATING CHARACTERISTICS

The stormwater management ponds have been designed in accordance with the
requirements of the Town of Caledon and the SWMP Design Manual, and include the
following features:

Sediment Forebay » to improve sediment removal prior to entering the pond

Permanent Pool » to buffer storm flows and trap pollutants

Extended Detention » to provide water quality and erosion control
Storage

Quantity Control » to attenuate post development flows to the allowable
Storage release rates as per the Subwatershed Study
FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT STUDY PAGE 15

MAYFIELD WEST COMMUNITY, TOWN OF CALEDON © DSEL



DAVID SCHAEFFER ENGINEERING LTD.

The conceptual design of the stormwater management ponds as well as a typical cross
section is presented in Appendix E. A summary of the pond operating characteristics
is presented in Table 6.

FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT STUDY PAGE 16
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Table 6
Summary of Stormwater Management Facility Characteristics

Estimated Required Storage Volume (m°)
Quality and Quantity Control °
Pond | Pond | Drainage | Imp. Erosion "2
1.D. Type Area Cover | Perm. Quality 2 Yr 5Yr 10Yr | 25Yr 50Yr | 100 Yr
(ha) (%) Pool +
Erosion
E1 wet 58.4 55 8,760 19,038 | 12,420 | 18,110 | 19,130 | 22,170 | 24,960 | 27,840
E2 wet 98.8 60 15,973 33,869 | 22,990 | 32,950 | 34,100 | 39,270 | 43,930 | 48,820
E3 wet 66.9 55 10,035 21,809 | 14,220 | 20,750 | 21,920 | 25,270 | 28,410 | 31,690
E4 wet 81.4 75 15,735 32,080 | 23,910 | 32,080 | 32,740 | 37,010 | 41,030 | 45,110
E5 wet 351" 70.7 6,536 13,373 9,963 | 13,370 | 13,540 | 15,090 | 16,650 | 18,270
E6 wet 20.8 75 4,021 8,197 6,108 | 8,198 | 8,359 | 9,442 | 10,460 | 11,510
E7 wet 58.4° 61.9 9,700 20,679 | 15,400 | 20,680 | 20,920 | 22,960 | 25,240 | 27,640
E8 wet 22.9 55 3,435 9,025 6,724 | 9,025 | 9,235 | 10,430 | 11,550 | 12,700
HA1 wet 31.6° 67.9 5,691 2,331 3,497 | 4,859 | 5844 | 7,105 | 8,079 | 9,042
H2 wet 61.0 75 11,793 9,567 14,220 | 19,020 | 22,570 | 27,240 | 30,780 | 34,270
H3 wet 59.2 65 10,259 7,667 11,480 | 16,020 | 19,450 | 23,880 | 27,230 | 30,580
H27 wet 14.56 75 2,815 2,253 3,377 | 4,534 | 5398 | 6,513 | 7,369 | 8,208
Int.
H37 wet 20.46 65 3,546 2,633 3,942 | 5592 | 6,811 8,363 | 9,534 | 10,700
Int

as per SWMP Design Manual, Table 3.2, Enhanced protection

based on 50 mm storm volume without release rate for ponds E1 to E8 and based on DRC rates of 15% of 2 year
pre-development rates from unit flow equations for ponds H1 to H3, all include the extended detention volumes of
40 m%ha.

based on Unit Flow Equations

includes one woodlot area totaling 2.0 ha

includes one woodlot area totaling 10.2 ha

includes two woodlot areas totaling 8.6 ha

for interim conditions

N o a0 & W

The impervious coverage has been estimated based on the various land uses and their
respective sizes in the current plan. Please note that the final impervious coverage will
up-dated at the detailed design stage based on the characteristics of the actual plan,
and the pond sizing adjusted accordingly.

8.0 POND COMPONENTS
8.1 Sediment Forebay

All stormwater management ponds include a sediment forebay in order to improve the
pollutant removal by trapping larger particles near the inlet of the pond. The forebay
should be designed with a length to width ratio of approximately 2:1 and should not
exceed one third of the permanent pool surface area for wet ponds or one fifth of the
permanent pool area for wetlands, as required in the SWMP Design Manual.
Furthermore, the forebay should have a minimum depth of 1.0 metre (1.5 metres
preferred) to minimize the potential for re-suspension.

FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT STUDY PAGE 17
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8.2 Permanent Pool

The permanent pool is approximately 1.5 metres deep, which falls within the one to two
metre deep range recommended in the SWMP Design Manual.

The permanent pools have been sized to provide Enhanced protection in accordance
with the SWMP Design Manual. Side slopes will be graded with at 5:1 for three metres
either side of the permanent pool water level, with minor localized variations.

8.3 Extended Detention Storage

The extended detention component has been provided with side slopes of 5:1 in the
vicinity of the permanent pool, and 4:1 elsewhere. The side slopes conform with the
SWMP Design Manual which recommends a maximum slope of 3:1.

8.4 Extended Detention Outlet

The extended detention volume within the ponds will outlet through a reverse graded
pipe. An orifice will be provided to discharge the extended detention volume at the
allowable release rate for erosion control.

It should be noted however, that the Town of Caledon does not support reverse graded
pipes. The preferred outlet configuration will be determined at the detailed design stage
based on further discussions with City of Brampton and CVC.

Quantity control will be provided by a combination orifice / notched weir located in the
outlet structure. The allowable release rates for the ponds are summarized in Tables 7
and 8.
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Table 7
Summary of Discharge Characteristics
Etobicoke Watershed — Unit Flows

Pond Imp. Drainage Release Rates (m’/s) '
I.D. Coverage Area Extended Erosion * 2 5 25 100
(%) (ha) Detention 2 Year Year Year | Year
E1 55 58.4 0 0 0.250° | 0.449° | 0.812 | 1.154
E2 60 98.8 0 0 0.422° | 0.759° | 1.374 | 1.953
E3 55 66.9 0 0 0.286° | 0.514° | 1124 | 1.322
E4 75 81.4 0 0 0.348° | 0.625° | 1.132 | 1.609
E8 55 22.9 0 0 0.098° | 0.176° | 0.318 | 0.453
From ponds to 3 3
Etobicoke Creek 328.4 0 0 1.404 2.523 4.567 | 6.490
E5 70.7 35.1 0 0 0.157° | 0.281° | 0.509 | 0.723
E6 75 20.8 0 0 0.093° | 0.167° | 0.302 | 0.428
E7 61.9 58.4 0 0 0.261° | 0.468° | 0.847 | 1.202
Fro“}ﬁgﬂfasr;o E2 114.3 0 0 0.510° | 0.916° | 1.657 | 2.353
Woodlot AE9 5.0 N/A NA | 0.066°| 0101* | 0.166¢ | 0.226*
(undeveloped)
Total to E2 Tributary 119.3 0 0 0576° | 1.017° | 1.823 | 2.579

Release rates are based on unit flow equations applied to pre-development drainage areas (330.8 ha to Etobicoke
Creek and 118.4 ha to Tributary E2 of Etobicoke Creek) and prorated based on post-development areas.

For preliminary sizing of the ponds, the first 50 mm storm volume is stored without release and this storage also
provides for the extended detention.

Unused release rate since 2-yr and 5-yr storm are contained within required 50 mm storm volume, which is without
release rate.

Pre-development release rates for most critical storm (6-hour)

Table 8
Summary of Discharge Characteristics
Humber Watershed — Unit Flows

Pond Imp. Drainage Unit Release Rates (m°/s)
I.D. Coverage Area Extended Erosion 2 5 25 100

(%) (ha) Detention (DRC) Year Year Year Year

H1 57.7 37.2 0.023 0.030 0.348 0.531 0.824 | 1.085

To H2 Tributary 0.023 0.030 0.348 0.531 0.824 | 1.085

H2 75 55.4 0.016 0.060 0.295 0.449 0.697 | 0.917
H3 65 59.2 0.022 0.058 0.286 0.436 0.676 | 0.890

To H3 Tributary 0.038 0.118 0.581 0.885 1.373 | 1.807

H2 Interim 75 14.56 0.009 0.017 0.070 0.107 0.166 | 0.219
H3 Interim 65 20.46 0.015 0.023 0.099 0.151 0.234 | 0.308
FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT STUDY PAGE 19
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8.5 Access Road

Four metre wide access roads will be provided in each facility in order to facilitate
routine inspection and maintenance activities. The maximum slope of access roads is
10:1.

8.6 Emergency Overflows

In the event of a blockage or a storm greater than the design horizon, provision must be
provided for emergency overflows.

Ponds located adjacent to watercourses should include an overflow spillway. Where a
pond is not located immediately adjacent to an open watercourse, or where a spillway is
not available, the outlet structure should be protected from blockage by an oversized
metal cage / trash rack. Furthermore, the outlet structure should be sized to
accommodate emergency overflows based on an assumed 50% blockage factor.

8.7 Thermal Mitigation

Pond H2 will release into the H3 Channel, which is considered a cold water fishery.
Based on the above, Pond H2 will provide thermal mitigation by the application of the
following measures:

> A reverse graded pipe has been provided in a deep pool to draw the cooler water
from the deepest portions of the ponds.

» The extended detention discharge is released through a buried outlet pipe,
thereby using the thermal mass of the surrounding soil to reduce water
temperatures.

» The facilities have been designed with a high length to width ratio to allow for
effective shading with landscape material.

> Increased riparian vegetation will be provided along the permanent pool and
outlet.

9.0 OPERATIONS AND MAINTENANCE

A detailed operations and maintenance manual for the stormwater management ponds
and related infrastructure will be submitted at the time of detailed design. The
operations and maintenance manual will be prepared in conformance with the Town of
Caledon design criteria and the SWMP Design Manual.

The typical operations and maintenance activities for the stormwater management
features and the respective costs are set out in the SWMP Design Manual. Please refer
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to Sections 6.0 of the SWMP Design Manual, Operation, Maintenance and Monitoring,
and Section 7.0, Capital and Operational Costs for additional details.

10.0 STORM DRAINAGE
10.1 Conveyance of Minor System Flows

All lands within the study area will be serviced by a conventional storm sewer system
designed in accordance with Town of Caledon standards. The storm sewers will be
sized using a 10 year return frequency and Town of Caledon IDF curves.

All storm flows will be directed to one of ten stormwater management facilities, where
the runoff will be treated for water quality, erosion, and quantity control.

The conceptual storm servicing scheme is illustrated in Figure 7.
10.2 Conceptual Storm Trunk Sewers

A network of storm trunk sewers will be required in order to convey the ten year flows to
the respective stormwater management ponds.

The conceptual storm trunk layout is illustrated in Figure 7.

The preliminary profiles for the storm trunks are included in Appendix F. For estimating
preliminary pipe sizes, ten year flows have been increased by 20% to account for
increased runoff capture in the storm sewer during the 100 year event. The actual
hydraulic performance of the storm sewer during one hundred year storm event will be
confirmed at the detailed design stage.

10.3 Conveyance of Major Storm Flows

A continuous overland flow route has been provided through the study area in order to
safely convey major system flows in excess of the minor system and up to the hundred
year event. All overland flow routes will be directed to one of ten stormwater
management ponds located in the study area. The major system flow will not exceed
the width of the road allowance, and in no case will the depth of flow will exceed 0.15
metres above the crown of the road. Should the major system flow exceeds the
conveyance capacity of any given road, the storm sewer will be sized to accommodate
the flows in excess of the road capacity.

The conceptual major storm system is illustrated in Figure 7 and Drawing 1.
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1.0 INTRODUCTION

Stormwater Management Ponds E3 and E4 in the South Fields Community within the
Mayfield West Community are located within the Etobicoke Creek Watershed. The
drainage areas for Ponds E3 and E4 are generally bound by existing Kennedy Road to
the west, and future development to the north, south, and east, as shown in Figure 1.

As set out in the Functional Servicing and Stormwater Management Report for
Moscorp 1A Subdivision in the South Neighbourhood of Mayfield West
Community, two multi-function ponds are required within the subject lands. The ponds
are intended to satisfy various stormwater management requirements, including the
following:

» Water Quality Control: The permanent pool should be sized for enhanced level
of protection.

» Erosion Control: Volume resulting from a continuous simulation to match the
prescribed erosion exceedance threshold.

» Water Quantity Control: Control of post-development flows in accordance with
Unit Flow Equations (refer to Appendix E).

Ponds E3 and E4 outflows will ultimately discharge treated runoff into the main branch
of Etobicoke Creek.

The following design brief is intended to provide technical support for the detailed
design of the ponds, as well as to demonstrate conformance with the overall servicing
requirements of the FSR, SWMP Design Manual and generally accepted stormwater
management practice.
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2.0 PREVIOUS STUDIES AND REPORTS
2.1 General

The following material has been reviewed in order to identify the constraints, which
govern development within the subject site:

> Development Phasing Plan for Mayfield West Community, Phase 1: South
Neighbourhood in the Town of Caledon, David Schaeffer Engineering Ltd.,
Dillon Consulting, and ENTRA Consultants, December 2006.

» Comprehensive Environmental Impact Study and Management Plan,
Mayfield West Community Plan Area, Town of Caledon, David Schaeffer
Engineering Ltd., Dillion Consulting, Shaheen & Peaker Limited, and Valcoustics
Canada Ltd., November 2007.

Town of Caledon Draft Development Standards, Policies and Guidelines,

‘1’

January 2008

» Etobicoke Creek Hydrology Update, Final Draft Study Report, March 2007,
Toronto and Region Conservation Authority

» SWM Plan Stormwater Management Planning and Design Manual, March
2003, Ministry of Environment (SWMP Design Manual)

» Functional Servicing and Stormwater Management Report (FSR) for

Moscorp 1A Subdivision in the South Neighbourhood of Mayfield West
Community, David Schaeffer Engineering Limited, March 2007, Revised
October 2007

» Functional Servicing and Stormwater Management Report (FSR) for
Moscorp 2 Subdivision in the South Neighbourhood of Mayfield West
Community, David Schaeffer Engineering Limited, October 2007

The above documents form the basis of this report.

3.0 DRAINAGE ANALYSIS

The pond design characteristics and requirements, based on the drainage areas as
shown, are summarized in Table 1 as follows:
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Table 1: SWM Pond Design Characteristics

Iltem Approximated Approximated Comments
Design Criteria Design Criteria
(E3) (E4)
Drainage Area 62.221 ha 88.248 ha (refer to Appendix F)
% 63.15 71.79 Measured Imperviousness
Imperviousness (refer to Appendix F)
Permanent Pool 25700 m® 33916 m° Refer to Calculation Sheet
Volume B-1 of Appendix B
Extended 2489 m® 3530 m’ Refer to Calculation Sheet
Detention B-1 of Appendix B
Volume
Required 9277 m° 14914 m’ Based on Continuous
Storage Volume Erosion Model. Refer to
for Erosion Calculation Sheet B-2 of
Control Appendix B
Allowable 37 Us 59 L/s Based on Continuous
Release Rate — Erosion Model. Refer to
Erosion Control Calculation Sheet B-2 of
Appendix B
Allowable
Release Rate —
2 Year 269 L/s 381 L/s Based on TRCA's Unit
5 Year 483 L/s 684 L/s Flow Equations
10-year 648 L/s 917 L/s (refer to Appendix E)
25 Year 874 L/s 1238 L/s
50-year 1055 L/s 1493 L/s
100-year 1241 L/s 1757 Lis

In order to simulate the runoff from the areas draining to Ponds E3 and E4, a
DDSWMM/XPSWMM Model was developed. The model simulates pond inflow
hydrographs for the 2- to 100-year events. The hydrographs are routed through the
proposed SWM Pond and the flows generated by the model were used to design the
various pond components described in Section 6.0. Refer to Appendix A for the
DDSWMM/XPSWMM hydrologic and hydraulic modeling data and results (Refer to CD
for DDSWMM input and output files). For more details refer to the Stormwater
Management Plan for the Mayfield West Subdivision, Phases 1A and 2 to Pond
E3, and Stormwater Management Plan for the Mayfield West Subdivision, Phase
1A to Pond E4, prepared by JFSA Inc., dated August 2008.

A SWMHYMO model was also developed to simulate the interim conditions for Pond E3
and the ultimate conditions for Ponds E3 and E4 (Refer to Appendix J).
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4.0 SUBDIVISION DRAINAGE
4.1 Conveyance of Minor System Flows

Moscorp Subdivision will be serviced by a conventional storm sewer system designed in
general conformance with “Draff” Town of Caledon standards. The storm sewers will be
sized using a 10-year return frequency and Town of Caledon IDF curves.

All storm flows will be directed to one of two stormwater management facilities, Pond E3
and E4, where the runoff will be treated for water quality, erosion, and quantity control.

4.1.1 Pond E3

The 6-hour AES storms have been used with the models to verify that target release rates
for all return periods are achieved, and that the storage volumes are adequate. The
simulated peak flows, release rates and maximum storage volumes for the 2- to 100-year
storms are presented and compared in Table 2A.

Table 2A: XPSWMM Flows and Storage Summary for Pond E3

Wston'n Event Pond | Pond | Pond | Max Storage
Inflow | Outflow | Level Used
(m¥s) | (m¥s) | (m) (m’)
2yr/6hr AES 3.247 0.136 260.491 12611
Syr/6hr AES 4.771 0.311 260.660 15934
10yr/6hr AES 5.862 0.448 260.806 18856
25yr/6hr AES 7.269 0663 260.998 22773
50yr/6hr AES 8.340 0.922 261.119 25285
100yr/6hr AES 9.405 1.201 261.229 27596

4.1.2 Pond E4

The 6-hour AES storms have been used with the models to verify that target release rates
for all return periods are achieved, and that the storage volumes are adequate. The
simulated peak flows, release rates and maximum storage volumes for the 2- to 100-year
storms are presented and compared in Table 2B.

Table 2B: XPSWMM Flows and Storage Summary for Pond E4

Storm Event Pond Pond | Total | Pond | Pond | Max Storage
Inflow | inflow | Pond | Outflow | Level Used
MH35 | MH42 | Inflow

mis) | m¥s) | ) | w) | m (m*)

2yr/6hr AES 5.374 0.051 5.425 0220 | 258.949 18978

Syr/Bhr AES 7.908 0.075 7.982 0.554 | 259.159 24759

10yr/6hr AES 9.734 0.091 9.825 0.791 | 259.312 29060

25yr/6hr AES 11.910 0.122 12032 | 1.063 | 259.505 34602

50yri6hr AES 13.525 0.152 13676 | 1.387 | 259.634 38367

100yr/6hr AES 15.100 0.181 15.281 1.746 | 259.756 41985
SOUTH FIELDS COMMUNITY - MOSCORP 14 AND 2 SUBDIVISIONS PAGE 4
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4.2 Conveyance of Major System

Major system runoff in excess of the minor system and up to the 100-year event will be
conveyed within the road allowances via a continuous overland flow route, ultimately
directed to Ponds E3 and E4. The major system flow will not exceed the width of the
road allowance, and in no case will the depth of flow exceed 0.30 m above the gutter of
the road. Should the major system flow exceed the conveyance capacity of any given
road, the storm sewer will be sized to accommodate the flows in excess of the road
capacity. For details refer to the Stormwater Management Plan for the Mayfield
West Subdivision, Phases 1A and 2 to Pond E3, and Stormwater Management
Plan for the Mayfield West Subdivision, Phase 1A to Pond E4, prepared by JFSA
Inc., dated May 2008.

4.3 Employment Lands

It should be noted that the subdivision and external contributing areas include lands that
are designated for employment uses. These land uses typically produce high runoff
due to high imperviousness coverage, which would readily exceed the carrying capacity
of the receiving road network. In accordance with standard industry practice, the
employment lands will limit their total outflow to the calculated 10-year storm flow, with
no major system flow permitted to leave the site. On site detention techniques will be
applied to achieve the 10-year release rate as determined by the Rational Method. For
more details refer to the Stormwater Management Plan for the Mayfield West
Subdivision, Phases 1A and 2 to Pond E3, and Stormwater Management Plan for
the Mayfield West Subdivision, Phase 1A to Pond E4, prepared by JFSA Inc., dated
May 2008.

4.4 Pond E3 Pipe Network

Based on the combined DDSWMM/XPSWMM models, the maximum 100-year minor
system flow to the SWM Pond E3 would be approximately 9.405 m®s. This flow was
simulated with a 6-hour, 100-year AES storm (refer to Table 2A).

4.5 Pond E4 Pipe Network

Based on the combined DDSWMM /XPSWMM models, the maximum 100-year minor and
major system flow to the SWM Pond E4 and would be approximately 15.100 m*/s to the
east forebay and 0.181 ms to the west forebay. These flows were simulated with a
6-hour, 100-year AES storm (refer to Table 2B).

SOUTH FIELDS COMMUNITY - MOSCORP 14 AND 2 SUBDIVISIONS PAGE 5
STORMWATER MANAGEMENT POND E3 & POND E4 © DSEL
TOWN OF CALEDON



STORMWATER MANAGEMENT PLAN
FOR THE MAYFIELD WEST SUBDIVISON -
PHASE 1A TO POND E4

Town of Caledon
March 2008
Updated August 2008

Subdivision
Pond E4

Mayfield Road

Project No. 552-05

i F Q A Prepared for:
: David Schaeffer Engineering Ltd
&F ma ” -

inc.

' WATER RESOURCES AND Prepared by:
v ENVIRONMENTAL CONSULTANTS J.F. Sabourin and Associates Inc.




Client: David Schaeffer Engineering Lid. JFSA Project 552-05 / August 2008

1.0

STORMWATER MANAGEMENT PLAN
FOR THE MAYFIELD WEST SUBDIVISON
PHASE 1A TO POND E4

Town of Caledon
March 2008
Updated August 2008

Introduction and Objectives

J.F. Sabourin and Associates Inc. (JFSA) were retained by David Schaeffer
Engineering Ltd. (DSEL) to prepare a Stormwater Management Plan for the Mayfield
West Subdivision — the portion of Phase 1A draining to Pond E4 located within the
Town of Caledon. As shown by Figure 1, the proposed development is located west
of Kennedy Road and North of Mayfield Road and this area drains to the Etobicoke
Creek.

Pond E4 will drain a total area of 88.25 hectares, including 18.38 ha from Phase 1A.
The portion of Phase 1A that drains to Pond E4 will accommodate a residential
development totaling 12.41 ha, a storm water management pond block of 5.72 ha and
a 0.25 ha park. Note that some 69.86 ha of external area will drain to Pond E4.

The purpose of the present study/report is to evaluate the major and minor system
flows of the proposed development with respect to the Town of Caledon stormwater
management guidelines and to check the adequacy of the proposed pipe sizes to
convey the 10-year and the 100-year storm flows from within the development and
from external areas. The DDSWMM and XPSWMM programs are used to model the
major and minor systems and on-site detention to ensure that all of the Town of
Caledon’s stormwater management requirements are satisfied.

J.F. Sabourin and Associates Inc. SWM Plan for the Mayfield West
Water Resources and Environmental Consultants Subdivision - Phase 1A to Pond E4
Ottawa, Ontario — Gatineau, Québec
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ci0 DIC Oke

Creek

Mayfield West
Subdivision
Pond E4

‘Mayfield Road

Figure 1: General Location of Subject Site

J.F. Sabourin and Associates Inc, SWM Plan for the Mayfield West

Water Resources and Environmental Consultants Subdivision — Phase 1A to Pond E4
Ottawa, Ontario — Gatineau, Québec
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2.0

Design Requirements and Guidelines

In accordance with generally accepted stormwater management design guidelines,
including those of the Town of Caledon, the following objectives were set for the
site’s proposed drainage system:

Minor system should be sized to provide a 1:10 year level of service.

Under full flow conditions, the allowable velocity in storm sewers is to be no less
than 0.75 m/s and no greater than 6.0 m/s.

For single catchbasins, the minimum size of connection shall be 250 mm and the
minimum grade shall be 2.0%.

For double catchbasins, the minimum size of connection shall be 300 mm and the
minimum grade shall be 2.0%.

The frame and grate for road catchbasins shall be as detailed in the OPSD 400.100
(Perforated) Standards and catchbasins located within rear lots, parks and open
spaces with pedestrian traffic shall have the Beehive Type Frame and Grate per
Town of Caledon Standard No. 710.00.

For the 100-yr storm, no building shall be inundated at the ground line, unless the
building has been flood proofed.

Flow across road intersections shall not be permitted for minor storms (generally
10-yr or less).

For all classes of roads during the 100-yr storm, the depth of water at the gutter
shall not exceed 0.3 m and/or flood outside of the right-of-way, whichever governs.

For lineal passive parks/walkways during the 100-yr storm, the depth of water shall
not exceed 0.6 m and/or flood outside of the town’s property or easement.

For the 100-yr event, the product of depth of water (m) at the gutter multiplied by
the velocity of flow (m/s) shall not exceed 0.65 m*/s on all roads.

For all residential buildings, the stormwater roof leaders shall discharge on ground
via splash pads. Flows shall be directed away from the building towards the front of
the lot without any erosion or inconvenience to adjacent property.

J.F. Sabourin and Associates Inc. SWM Plan for the Mayfield West
Water Resources and Environmental Consultants Subdivision — Phase 1A to Pond E4
Ottawa, Ontario — Gatineau, Québec
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3.0

Assumptions and Sources of Data

Sources of information and assumptions made in this study are provided below:

- SWM model:

- Minor system design:

- Major system design:

- Manning’s n coefficient:
- Minor losses:

- Road layout/grading:

- Street CB covers:

- Backyard CB covers:
- Curb and gutter:

- Imperviousness ratios:

- Parameters for Horton’s eq.:
- Sub-catchment grading:

- Pipe dimensions and slopes:
- Design storms:

- Downstream HGL.:

DDSWMM (release 2.1), XPSWMM (version 10)
1:10 yr (Rational Method in Appendix A)

1:100 yr (DDSWMM)

0.013 for concrete pipes, 0.013 for PVC pipes
entered in XPSWMM (refer to Appendix D)

as per DSEL Drawings

OPSD 400.100 (refer to Appendix B for details)

in the absence of flow capture curves for OSPD
400.100, OPSD 400.01 covers are assumed

Town of Caledon Standard 710.00 (100% capture)
OPSD 600.07 - in the absence of flow capture curves
for 600.07 curbs and gutters, OPSD 600.01 curbs and
gutters were assumed

Measured based on DSEL’s drawings as per DSEL;
in rear yards % imp. values were reduced by 50%
since roofs are not directly connected

Fo=76.2 mm/hr, Fc=13.6 mm/hr, K=4.14/hr

as per DSEL Drawings

as per DSEL Drawings

Four (4) hour Chicago as per Town of Caledon IDF
relationship (refer to Appendix A for details)

Free flow conditions assumed for all return periods

J.F. Sabourin and Associates Inc.
Water Resources and Environmental Consultants
Ouawa. Ontano — Gatineau, Québec

SWM Plan for the Mayfield West
Subdivision — Phase 1A to Pond F4

Page 4
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4.0  Proposed Minor System Drainage

The minor system layout and drainage to the storm sewer outlets are shown on
Figure 2.

In accordance with the Town of Caledon standards, the minor system has been
designed to accommodate the 10-year post development flows from within the site.
A Rational Method design was conducted by DSEL (refer to Appendix A) in order to
estimate minor system flows based on the Town of Caledon IDF relationship and
selected runoff coefficients.

Note that the minor system capture was limited to the post-development 10-year flow
(as determined by the Rational Method — refer to Calculation Sheet 2 in Appendix E)
at the following locations. Excess major system flow for sub-catchments ESOSNW.,
E9 and all street segments prefixed with “S” will drain to Abbotside Way, and sub-
catchments E1 and ESOSNN will drain to Benadir Avenue. Excess flow for all
employment blocks will be stored on site.

1) Employment Block - sub-catchment EION  (2.546 ha): 712 L/s

2) Employment Block - sub-catchment E10S  (1.148 ha): 321 L/s

3) Employment Block 202 - sub-catchment EIIN  (2.398 ha): 670 L/s
4) Employment Block 202 - sub-catchment E11S  (0.111 ha): 31 L/s
5) Employment Block - sub-catchment ESOIN  (3.335 ha): 932 L/s
6) Employment Block - sub-catchment E501S  (2.310 ha): 646 L/s

7) Employment Block - sub-catchment ES02N  (1.436 ha): 401 L/s

8) Employment Block - sub-catchment E502S  (3.732 ha): 1043 L/s
9) Employment Block - sub-catchment ES03N  (1.368 ha): 382 L/s
10) Employment Block - sub-catchment ES03S  (3.786 ha): 1058 L/s

11) Employment Block - sub-catchment ES04N  (11.960 ha): 3348 L/s
12) Employment Block - sub-catchment E504S  (3.594 ha): 1005 L/s
13) Employment Block - sub-catchment ESOSNE (10.581 ha): 2957 L/s
14) Employment Block - sub-catchment ESOSSW (3.566 ha): 997 L/s
15) Employment Block - sub-catchment E8 (1.959 ha): 548 L/s

16) Employment Block 202 - sub-catchment EEN (1.218 ha): 340 L/s
17) Employment Block - sub-catchment E8S (1.262 ha): 353 L/s

18) Medium Density Site Block 193 - sub-catchment E9 (2.293 ha): 641 L/s
19) Employment Block 202 - sub-catchment E9N  (1.930 ha): 539 L/s
20) Employment Block - sub-catchment E9S ~ (1.272 ha): 356 L/s

21) Employment Block - sub-catchment SOIN  (0.128 ha): 36 L/s

22) Employment Block - sub-catchment SO1S  (0.121 ha): 34 L/s

23) Employment Block - sub-catchment SO2N  (0.207 ha): 58 L/s

24) Employment Block - sub-catchment S02S  (0.190 ha): 53 L/s

25) Employment Block - sub-catchment SO3N  (0.201 ha): 56 L/s

J.F. Sabourin and Associates Inc. SWM Plan for the Mayfield West

Water Resources and Environmental Consultants Subdivision — Phase 1A to Pond F4
Ottawa, Ontario — Gatineau, Québec
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26) Employment Block - sub-catchment SO3S  (0.182 ha): 52 L/s
27) Employment Block - sub-catchment S0O4N  (0.199 ha): 56 L/s
28) Employment Block - sub-catchment S04S  (0.190 ha): 53 L/s
29) Employment Block - sub-catchment SOSN  (0.170 ha): 48 L/s
30) Employment Block - sub-catchment SOSS  (0.169 ha): 48 L/s

The minor system capture for the following external residential areas was limited to
the post-development 10-year flow (as determined by DDSWMM) at the following
locations:

31) Residential Block - sub-catchment E1 (0.906 ha): 244 L/s
32) Residential Block - sub-catchment ESOSNN (0.857 ha): 266 L/s
33) Residential Block - sub-catchment ESOSNW (3.092 ha): 726 L/s

5.0 Proposed Major System Drainage

The major system sub-catchment areas are shown on Figure 3.

Continuous overland flow routes have been provided on the internal streets of the
proposed subdivision in order to convey the major system flows to the appropriate
outlets. In general, the major system has been designed to accommodate the 100-year
less the 10-year post development flows from any external areas and from within the
site. In order to prevent major system flow from crossing major roads during the 10-
year event, 100% flow capture points have been included in the design.

Note that a 3-m wide depressed curb has been designed to convey the 0.147 m’/s
major system flow from the low point located on Abbotside Way, just north of the
pond, to the pond for the 100-year event (refer to Calculation Sheet 4 of Appendix E).

The surface runoff collected by backyard catch basins is not to be controlled, hence
they capture 100% of the flows up to the 100-year event. There are twenty-three (23)
such catch basins within the proposed portion of Phase 1A that drains to Pond E4.

J.F. Sabourin and Associates Inc. SWM Plan for the Mayfield West

Water Resources and Environmental Consultants Subdivision — Phase 1A to Pond E4
Ottawa, Ontario — Gatineau, Québec
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12304 Heart Lake Road - PH2 Post-Development Runoff Coefficients
Industrial Development

F 1 Project Name: 12304 Heart Lake Road - PH2
I B I Project Number: 135636
L 1 Date: 29-Mar-22

Designed By: Nicolas Di Stefano, P.Eng.

A1 Post - Controlled Rooftop

Conventional Roof 29,830 100.0% 0.90 0.90
Green Roof: 0 0.0% 0.50 0.00
Landscaping: 0 0.0% 0.25 0.00
Permeable Pavers: 0 0.0% 0.55 0.00
Impervious: 0 0.0% 0.90 0.00
Total Area: 29,830 100% 0.90
A2 Post

Conventional Roof 0 0.0% 0.90 0.00
Green Roof: 0 0.0% 0.50 0.00
Landscaping: 11,366 33.1% 0.25 0.08
Permeable Pavers: 0 0.0% 0.55 0.00
Impervious: 22,984 66.9% 0.90 0.60
Total Area: 34,350 100% 0.68

A3 Post - Uncontrolled

Conventional Roof 0 0.0% 0.90 0.00
Green Roof: 0 0.0% 0.50 0.00
Landscaping: 110 100.0% 0.25 0.25
Permeable Pavers: 0 0.0% 0.55 0.00
Impervious: 0 0.0% 0.90 0.00
Total Area: 110 100% 0.25

A4 Post - Uncontrolled

Conventional Roof 0 0.0% 0.90 0.00
Green Roof: 0 0.0% 0.50 0.00
Landscaping: 70 100.0% 0.25 0.25
Permeable Pavers: 0 0.0% 0.55 0.00
Impervious: 0 0.0% 0.90 0.00
Total Area: 70 100% 0.25

A5 Post - Uncontrolled

Conventional Roof 0 0.0% 0.90 0.00
Green Roof: 0 0.0% 0.50 0.00
Landscaping: 890 100.0% 0.25 0.25
Permeable Pavers: 0 0.0% 0.55 0.00
Impervious: 0 0.0% 0.90 0.00
Total Area: 890 100% 0.25
Total Post

Conventional Roof 29,830 45.7% 0.90 0.41
Green Roof: 0 0.0% 0.50 0.00
Landscaping: 12,436 19.1% 0.25 0.05
Permeable Pavers: 0 0.0% 0.55 0.00
Impervious: 22,984 35.2% 0.90 0.32

Total Area: 65,250 100% 0.78




12304 Heart Lake Road - PH2 ALLOWABLE RELEASE RATE AND STORM SERVICE DESIGN

Industrial Development 10/100 -YEAR STORM SEWER DESIGN SHEET]
1
I B I lisyes = 222019%0 = 13416 mmhr [ 46823(;2624 = 198,54 mm/hr Project Name: 12304 Heart Lake Road - PH2
(T+12) (T+17) Project Number: 135636
| IS | Date: 29-Mar-22
Designed By: Nicolas Di Stefano, P.Eng.
DESIGN FLOW CALCULATIONS SEWER DESIGN & ANALYSIS
From To A R AxR Accum. T | Roof Accum Quet Size of Slope Nominal | Full Flow Actual Length Time in Total ieurlll:ir;czv?'f
MH MH (ha) AxR (min) (mm/hr) Leader Roof (m3/s) |Pipe (mm) (%) Capacity | Velocity | Velocity (m) Sect. (min)| Time (min) (%) Notes
(m3/s) Leader Qcop (M3/S)]  (m/s) (m/s)
ALLOWABLE RELEASE RATE
Building 2 6.53 075 | 4894 | 4894 | 100 | 1342 | 0.000 [ 0.000 | 1.824 The ex. se""czb':;::j:xz; 00-yr HGL in
PROPOSED RELEASE RATE
Controlled Roof Flow - A1 Post 2.98 0.90 2.685 2.685 10.0 196.5 0.000 0.125 0.125
Unattenuated Site Flow - A2 Post 3.44 0.68 2.353 2.353 10.0 196.5 0.000 0.000 1.284
Uncontrolled Flow - A3, A4, A5 Post 0.11 0.25 0.027 0.027 10.0 196.5 0.000 0.000 0.015
TOTAL PROPOSED RELEASE RATE 1.424 Proposed Flow is below the Allowable Release Rate (1424 L/s < 1824 L/s)
[ [ I [ I [ [ I [ I [ I [ I [

ON-SITE SEWER DESIGN
CAP9+RL DCBMH7 DCBMH6 0.36 0.68 0.243 0.243 10.0 196.5 0.016 0.016 0.148 525 0.30% 0.236 1.09 1.15 30.0 0.5 10.5 62.9%
CAP10 DCBMH6 DCBMH5 0.21 0.77 0.162 0.405 10.5 193.4 0.000 0.016 0.233 600 0.30% 0.336 1.19 1.28 30.0 0.4 10.9 69.4%
CAP11+RL DCBMH5 DCBMH4 0.22 0.75 0.167 0.572 10.9 190.6 0.016 0.031 0.334 675 0.30% 0.460 1.29 1.40 30.0 0.4 11.3 72.5%
CAP12 DCBMH4 DCBMH3 0.23 0.73 0.166 0.738 11.3 188.0 0.000 0.031 0.417 750 0.30% 0.610 1.38 1.48 30.0 0.4 11.6 68.4%
CAP13+RL DCBMH3 DCBMH2 0.24 0.72 0.170 0.908 11.6 185.8 0.016 0.047 0.516 825 0.30% 0.786 1.47 1.57 30.0 0.3 12.0 65.6%
CAP14 DCBMH2 DCBMH1 0.24 0.71 0.170 1.078 12.0 183.7 0.000 0.047 0.597 825 0.30% 0.786 1.47 1.62 30.0 0.3 12.3 76.0%
CAP16+CAP15+RL DCBMH1 MH43 0.40 0.70 0.280 1.358 12.3 181.6 0.016 0.063 0.748 900 0.30% 0.992 1.56 1.71 354 0.4 12.7 75.4%

MH43 MH42 N/A N/A N/A 1.358 12.7 179.4 0.000 0.063 0.740 900 0.30% 0.992 1.56 1.71 75.7 0.8 13.5 74.6%

MH42 MH41 N/A N/A N/A 1.358 13.5 174.8 0.000 0.063 0.722 900 0.30% 0.992 1.56 1.70 75.7 0.8 14.3 72.8%

MH41 MH34 N/A N/A N/A 1.358 14.3 170.4 0.000 0.063 0.706 900 0.30% 0.992 1.56 1.69 20.8 0.2 14.5 71.2%
CAP8 MH40 MH39 0.08 0.85 0.069 0.069 10.0 196.5 0.000 0.000 0.038 300 0.30% 0.053 0.75 0.81 43.9 1.0 11.0 71.0%
CAP7+CAP6 MH39 MH38 0.44 0.61 0.271 0.339 11.0 189.9 0.000 0.000 0.179 525 0.30% 0.236 1.09 1.20 88.4 1.4 12.3 76.0%

MH38 MH37 N/A N/A N/A 0.339 12.3 181.5 0.000 0.000 0.171 525 0.30% 0.236 1.09 1.19 22.5 0.3 12.7 72.6%
CAP5+RL MH37 MH36 0.19 0.60 0.112 0.452 12.7 179.5 0.016 0.016 0.241 600 0.30% 0.336 1.19 1.29 70.2 1.0 13.7 71.6%
CAP4+RL MH36 MH35 0.27 0.67 0.182 0.633 13.7 173.9 0.016 0.031 0.337 675 0.30% 0.460 1.29 1.40 58.0 0.8 14.4 73.2%
CAP3+CAP2+RL MH35 MH34 0.35 0.62 0.219 0.853 14.4 169.9 0.016 0.047 0.449 750 0.30% 0.610 1.38 1.50 86.7 1.0 15.5 73.7%
CAP1+RL MH34 CTRL MH33 0.13 0.61 0.079 2.290 14.5 169.3 0.016 0.125 1.202 1050 0.30% 1.496 1.73 1.91 24.6 0.2 14.8 80.4%
TOTAL CTRL MH33 MH31 N/A N/A N/A 2.290 14.8 168.1 0.000 0.125 1.194 1050 0.30% 1.496 1.73 1.91 59.9 0.6 15.3 79.8%
CATCHBASIN LEADS
CAP1 CB17 Mainline 0.129 0.61 0.079 0.079 10.0 196.5 0.000 0.000 0.043 250 2.00% 0.084 1.71 1.71 4.4 0.0 10.0 51.1%
CAP2 CB18 Mainline 0.139 0.62 0.086 0.086 10.0 196.5 0.000 0.000 0.047 250 2.00% 0.084 1.71 1.75 7.0 0.1 10.1 55.9%
CAP3 CB19 MH35 0.215 0.62 0.133 0.133 10.0 196.5 0.000 0.000 0.073 300 2.00% 0.137 1.93 1.95 7.6 0.1 10.1 53.2%
CAP4 CB20 MH36 0.271 0.67 0.182 0.182 10.0 196.5 0.000 0.000 0.099 300 2.00% 0.137 1.93 2.11 7.6 0.1 10.1 72.5%
CAP5 CB21 MH37 0.187 0.60 0.112 0.112 10.0 196.5 0.000 0.000 0.061 250 2.00% 0.084 1.71 1.87 7.6 0.1 10.1 72.8%
CAP6 CB22 Mainline 0.228 0.61 0.139 0.139 10.0 196.5 0.000 0.000 0.076 300 2.00% 0.137 1.93 1.98 7.0 0.1 10.1 55.5%
CAP7 CB23 MH39 0.212 0.62 0.131 0.131 10.0 196.5 0.000 0.000 0.072 300 2.00% 0.137 1.93 1.95 7.6 0.1 10.1 52.5%
CAP8 CB24 Mainline 0.081 0.85 0.069 0.069 10.0 196.5 0.000 0.000 0.038 250 2.00% 0.084 1.71 1.65 4.0 0.0 10.0 44.7%
CAP16 CB25 MH45 0.164 0.70 0.115 0.115 10.0 196.5 0.000 0.000 0.063 250 2.00% 0.084 1.71 1.88 25.9 0.3 10.3 74.5%




12304 Heart Lake Road - PH2

Industrial Development

Rational Method - 100 Year Storm

Rooftop Storage

1
| I | ! 100-year = 4688 =196.54 mm/hr
(T+17)0.9624

Project Name: 12304 Heart Lake Road - PH2 Area of Controlled Roof Top = 2.9830
Project Number: 135636 Weighed Runoff Coefficient = 0.90
Date: 29-Mar-22 Roof Discharge (L/s) = 125.3

Max. Storage Req. (m®) = 1473.8

k= 441926
V = k X h 3 Max. Ponding Depth (m) = 0.15

Ponding Volume Available (m®) = 1492

Time (min) Intensity (mm/hr) Q-100 (L/s) Q-stored (L/s) Storage Volume (m°) | Storage Depth

0 0.0 0.000 0.000 0.000 0.00
10 196.5 1465.671 1340.385 804.231 0.12
15 166.9 1244.585 1119.299 1007.369 0.13
20 145.1 1082.290 957.004 1148.404 0.14
25 128.5 958.001 832.715 1249.072 0.14
30 115.3 859.714 734.428 1321.970 0.14
35 104.6 780.008 654.722 1374.917 0.15
40 95.7 714.047 588.761 1413.027 0.15
45 88.3 658.541 533.255 1439.790 0.15
50 82.0 611.176 485.890 1457.671 0.15
55 76.5 570.275 444.989 1468.463 0.15
60 71.7 534.592 409.306 1473.500 0.15
65 67.5 503.184 377.898 1473.800 0.15
70 63.7 475.322 350.036 1470.149 0.15
75 60.4 450.434 325.148 1463.167 0.15
80 57.4 428.067 302.781 1453.349 0.15
85 54.7 407.853 282.567 1441.094 0.15
90 52.2 389.495 264.209 1426.729 0.15
95 50.0 372.746 247.460 1410.524 0.15
100 47.9 357.403 232117 1392.705 0.15
105 46.0 343.296 218.010 1373.460 0.15
110 44.3 330.278 204.992 1352.950 0.15
115 427 318.230 192.944 1331.311 0.14
120 41.2 307.044 181.758 1308.660 0.14
125 39.8 296.632 171.346 1285.098 0.14
130 385 286.916 161.630 1260.713 0.14
135 37.3 277.827 152.541 1235.583 0.14
140 36.1 269.307 144.021 1209.773 0.14
145 35.0 261.303 136.017 1183.344 0.14
150 34.0 253.769 128.483 1156.347 0.14
155 33.1 246.665 121.379 1128.829 0.14
160 322 239.956 114.670 1100.831 0.14
165 31.3 233.608 108.322 1072.390 0.13
170 305 227.594 102.308 1043.540 0.13
175 29.8 221.887 96.601 1014.310 0.13
180 29.0 216.464 91.178 984.727 0.13
185 28.3 211.305 86.019 954.816 0.13

Storage Volume Required (cu.m) = 1473.8

Storage Volume Provided (cu.m) = 1491.5
HGL Depth (mm) = 0.15
Min. Number of Rooftop Drains = 34




12304 Heart Lake Road - PH2

Industrial Development

Roof Drains

1 Project Name: 12304 Heart Lake Road - PH2
I B I Project Number: 135636
Date: 29-Mar-22
1 ] Designer: Nicolas Di Stefano, P.Eng.
Roof Drain Type: |Z105 Control-Flo Roof Drain with Parabolic Weir with 1 Notch |
Roof Drain Discharge = 10 gal/min/in |(typical roof inlet capacity,
Roof Drain Discharge = 0.038 m3/min/in [(1 m3 = 264.17 gal)
Roof Drain Discharge = 37.854 L/min/in (1 m3=1000L)
Roof Drain Discharge = 0.631 L/s/in
Roof Drain Discharge = 0.025 L/s/mm (1 inch = 25.4 mm)
Roof Drain Discharge = 24.84 L/s/m (1 m = 1000 mm)
Storm Event (Year) Roof Drainage Area ID Area (ha) Allowable Flow Unit Flow (L/s/ha) Total Head Min. # of Roof Drains Needed
100 A1 Post - Controlled Rooftop 2.98 125.3 42 0.15 34




12304 Heart Lake Road - PH2

Industrial Development

Water Balance Calculations

| Project Name: 12304 Heart Lake Road - PH2
Project Number: 135636
I B I Date: 29-Mar-22
L I Designed By: Nicolas Di Stefano, P.Eng.
- =T
Total Volume to be Retained
Required Water Balance (mm): 5.0
Recall Site Area (m?): 65,250
Total Water Balance to be Retained (m®): 326.3
Initial Abstraction
Surface Area (m?) LA. Vol. (m®)
Convential Roof 29,830 0.0 0.0
Landscape 12,436 5.0 62.2
Impervious 22,984 0.0 0.0
Total Area: 65,250 62.2
Infiltration Galleries - Storage Capacity
Galle Area (m?): [Depth of (m)] Void Ratio: |~ one Storage
v rea (m’): P " | capacity (m®):
North 1 80.1 0.8 0.4 25.6
North 2 110.9 0.8 0.4 35.5
North 3 123.1 0.8 0.4 39.4
North 4 75.4 0.8 0.4 24.1
South 455.0 0.8 0.4 145.6
TOTAL 270.2
Water Balance Summary Vol. (m®)
Initial Abstraction: 62.2
Infiltration Galleries: 270.2
Total Water Balance Achieved: 332.4
Site Meets City's Water Balance Criteria
Infiltration Galleries - Percolation Rate/Drawdown Time
Infiltration
R Recall .
Recall Infiltration ] . Depth of Depth of |Rate Provided -
Gallery 3 Infiltration Drawdown Time
Volume (m”) 2 Water (m) | Water (mm)| by Geotech.
Area (m®)
(mm/hr)
North 1 25.6 80.1 0.32 320 8 40.0
North 2 35.5 110.9 0.32 320 8 40.0
North 3 39.4 123.1 0.32 320 8 40.0
North 4 24.1 75.4 0.32 320 8 40.0
South 145.6 455.0 0.32 320 8 40.0

Drawdown Time is less than 48 hours, thus satisfies MECP.
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SITE CB FLOWS - 100 YR STORM

12304 Heart Lake Road - Phase 2

135636

Mar-22

All "Total Flow Capacity Through Inlet (L/s)" is derived and based on the "Design Chart 4.19: Inlet Capacity at Road Sag"” on page 103 of the MTO Drainage Management Manual

DRAINAGE | |\ - TYPE HEAD (m)| TOTAL FLOW CAPACITY T%?éjé:‘{;fg: ASC(;OT/: INLET CAPTURE | RUNOFF | 100 YR FLOW TO INLET | SPILL OVERFROM | TOTAL FLOWTO | SPILL OVER TO

AREA ID THROUGH INLET (L/s) CLOGGED (L/s) AREA (Ha) | COEFFICIENT | (L/s) AT Tc=10 MIN. | PREVIOUS INLET (L/s) INLET (L/s) NEXT INLET (L/s)
CAP-1 CB17 Single OPSD 400.01 0.25 180.0 90.0 0.129 0.61 43.0 0.0 43.0 0.0
CAP-2 CB18 Single OPSD 400.01 0.25 180.0 90.0 0.139 0.62 47.0 0.0 47.0 0.0
CAP-3 CB19 Single OPSD 400.01 0.30 200.0 100.0 0.215 0.62 72.8 0.0 72.8 0.0
CAP-4 CB20 Single OPSD 400.01 0.30 200.0 100.0 0.271 0.67 99.1 0.0 99.1 0.0
CAP-5 CB21 Single OPSD 400.01 0.30 200.0 100.0 0.187 0.60 61.3 0.0 61.3 0.0
CAP-6 CB22 Single OPSD 400.01 0.30 200.0 100.0 0.228 0.61 75.9 0.0 75.9 0.0
CAP-7 CB23 Single OPSD 400.01 0.30 200.0 100.0 0.212 0.62 71.8 0.0 71.8 0.0
CAP-8 CB24 Single OPSD 400.01 0.20 160.0 80.0 0.081 0.85 37.6 0.0 37.6 0.0
CAP-9 | DCBMH7| Double OPSD 400.01 0.25 320.0 160.0 0.357 0.68 132.5 0.0 132.5 0.0
CAP-10 |DCBMH6| Double OPSD 400.01 0.25 320.0 160.0 0.211 0.77 88.7 0.0 88.7 0.0
CAP-11_|DCBMH5| Double OPSD 400.01 0.25 320.0 160.0 0.222 0.75 90.9 0.0 90.9 0.0
CAP-12 |DCBMH4| Double OPSD 400.01 0.25 320.0 160.0 0.228 0.73 90.9 0.0 90.9 0.0
CAP-13_|DCBMH3| Double OPSD 400.01 0.25 320.0 160.0 0.236 0.72 92.8 0.0 92.8 0.0
CAP-14 |DCBMH2| Double OPSD 400.01 0.25 320.0 160.0 0.240 0.71 93.0 0.0 93.0 0.0
CAP-15 |DCBMH1| Double OPSD 400.01 0.25 320.0 160.0 0.236 0.70 90.2 0.0 90.2 0.0
CAP-16 | CB25 Single OPSD 400.01 0.20 160.0 80.0 0.164 0.70 62.7 0.0 62.7 0.0
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12304 Heart Lake Road, Caledon, Ontario
Updated Hydrogeological Investigation and Water Balance Assessment Report
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March 16, 2022

4.1 Background Information

The current land use of the Site is agricultural. The topography is considered relatively flat with a local gradual southerly slope

towards Etobicoke Creek.

EXP understands that the proposed total development will consist of two (2) single storey slab on grade building (Building 1)
without basements. Proposed development includes supporting truck loading docks, paved accessways, sewers, and truck and
passenger vehicle parking areas. The Site location plan is shown on Figure 1. The proposed Site Plan for Buildings 1 and 2 is

provided in Attachment 1.

The surficial geology can be described as clay to silt till derived from glaciolacustrine deposits or shale laminated (Ministry of
Northern Development and Mines, 2012). Bedrock is made of shale, limestone, dolostone and siltstone of Queenston

Formation.

No surface water features exist onsite. Two water courses start close to west and south Site boundaries. One is a tributary of
Etobicoke Creek and the other tributary discharges to Heart Lake. Etobicoke Creek runs approximately 800 m southwest of the
Site and the Heart Lake is location approximately 1.2 km southeast of the Site.

The groundwater flow direction is interpreted to be varied from west to south across the Site, towards Etobicoke Creek.
Artesian groundwater conditions were not reported during the past monitoring events at the Site.

The Site is located within the Toronto Source Water Protection Area and the Site is located within WHPA Q2, with low
vulnerability.

4.2 Methodology

The Thornthwaite water balance (Thornthwaite, 1948; Mather, 1978; 1979) is an accounting method used to analyze the
allocation of water among various components of the hydrologic cycle. This methodology was used to complete the pre-
construction (existing conditions) and post-development water balance. Inputs to the model are monthly temperature,
precipitation, and Site latitude. Outputs include monthly potential and actual evapotranspiration, soil moisture storage, soil

moisture storage change, surplus, infiltration, and runoff.

When precipitation (P) occurs, it can either runoff (R) through the surface water system, infiltrate (l) to the water table
including an interflow component, or evapo-transpiration (ET) from the earth’s surface and vegetation. The difference
between total precipitation (P) and the total of evaporation and evapotranspiration (ET) is defined to be the water surplus (S)
which is available for both infiltration (recharge to the groundwater system including interflow) and for runoff. When long-
term averages of P, R, | and ET are used, no net change in groundwater storage (ST) is assumed. Annually, however, there is a

potential for small changes in ST.
The annual water budget can be stated as follows:

P=ET+R+I1+ST

)
.o

“ex P’
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Where:

P= precipitation

ET= evapotranspiration

R= surface water runoff

= infiltration

ST = change in groundwater storage

For this assessment, the Thornthwaite and Mather method was used to estimate average annual infiltration rates.

Infiltration is governed by the surficial soil types, topography, and land cover. If the water table is at surface, as measured in

shallow monitoring wells, then the percolation rate of precipitation into the shallow soils is considered negligible.

For ease of calculation, a spreadsheet model was used for the computation. The Thornthwaite and Mather Model is based on
the United Stated Geological Survey (USGS) graphical user interface (Thornthwaite Monthly Water-Balance program, 2007).

4.3 Meteorological Data

Meteorological data including average monthly precipitation and average temperatures were obtained from the National
Climate Data and Information Archive (Environment Canada) for the Richmond Hill (Station ID No. 6157012) climatic station

(elevation 240 masl).

Meteorological data of 30 years from 1977 to 2006 was utilized for the assessment. Summary of input data is provided in

Appendix F-1.

4.4 Pre- and Post-Development Site Characteristics

4.4.1 Pre-Development Site Characteristics

The Site is currently an agricultural field. A summary of the existing (pre-development) landscape features is provided in Table
4.1:

Table 4.1: Pre-Development (Existing) Land Use

Pre-Construction Percentage
Description (Existing) %
(m?)
Buildings 1,700 0.4
Paved Surfaces 1,800 0.5
Site Area Available for Infiltration (Agricultural lands) 372,700 99.1
Total Site Area 376,200 100.0

It should be noted that the areas provided in Table 4.1 above were determined based on a review of available Site plans and
these estimates are considered appropriate for estimating the water balance.
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As evident from the information provided in Table 4.1, under pre-development conditions, approximately 99.1% of the Site

area is pervious and available for groundwater infiltration (Figure 7).
4.4.2 Post-Development Site Characteristics

As provided in the draft Site Plan, Table 4.2 provides a summary of the post-development Site characteristics.

Table 4.2: Post-Development Site Characteristics

Pervious Areas Total Areas
o Impervious Areas available for Post-Construction
Description ) ' "
m Infiltration (Proposed)
m2
ROW (roads, sidewalks, parking) paved 65,500 0 65,500
Building roofs (Building 1) 79,800 0 79,800
Agricultural / Landscaped areas 0 230,900 230,900
Totals 145,300 230,900 376,200
Percentage % 38.6 61.4 100.0

Under post-development conditions, the total pervious area is reduced from 99.1% to 61.4% of the total Site area (Tables 4.1
and 4.2).

4.5 Pre-Development Water Balance Estimates

4.5.1 Climate Data Analysis

The mean annual water surplus was calculated by using the Thornthwaite and Mather (1955) method. Monthly average

precipitation values were obtained for 30 years (1977 to 2006) from the National Climate Data and Information Archive
(Environment Canada) for the Richmond Hill (Station ID No. 6157012).

Moisture storage of 200 mm/year was assumed for soils and considered to be representative of pre-construction Site conditions.
The closest latitude to the Site is 44°, which was used in the USGS model (2007).

Table 4.3 summarizes the climatic water balance analysis. Appendix F-1 and F-2 provide the model input and output, respectively.

Table 4.3: Summary of Climatic Water Balance Analysis in Pre-Development Conditions

Soil Moisture Storage Precipitation Actual ET Surplus
(mm/yr) (mm/yr) (mm/yr) (mm/yr)
200 mm/yr
. 897.38 547.63 322.75
Silt and Clay

Note: ET = Evapotranspiration

The results of climatic water balance analysis for the Site suggest that a surplus of 322.75 mm/year of water is available for
surface runoff and infiltration.

Fex .
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4.5.2 Infiltration

The infiltration is expected to be controlled by soil type, topography, and soil cover type. Surplus water is portioned between
runoff and infiltration based on the controlling factors provided by MOE (1995). It is noted that the controlling factors provided
by the MOE were used for estimating infiltration factors.

Using this method, a total infiltration factor for the Site was estimated by using the individual sub-factors, which are
representative of the topography, soil type and land cover conditions (Figures 2, 7 and 9). Appendix F-3 provides a summary of
the sub factors and total factor based on the Site conditions. The infiltration sub-factors were determined for estimating pre-
development infiltration rates of the entire Site.

The estimated pre-development total infiltration factor of 0.45 (or 45%) represents the fraction of the water surplus available
for infiltration. The complementary fraction of the available water for runoff is 0.55. The infiltration factor is utilized to calculate
the amount of annual infiltration (in units of m3/yr) at the Site by multiplying it with the average yearly water surplus estimate
and with the Site area available for infiltration.

Applying the infiltration factor of 0.45 and a water surplus of 322.75 mm/yr, the estimated pre-development infiltration rate of
the whole Site is 145.24 mm/yr.

In areas with water table at or above surface and areas with shallow bedrock less than approximately 1.0 m below surface, the
infiltration rate was considered negligible for existing and proposed grade. However, water level above ground surface or less
than 1 m below ground surface were not reported during water level monitoring at this Site.

4.5.3 Pre-Development Water Balance Analysis

The water balance analysis is based on available information on a regional scale and considered representative for the Site. Table
4.4 provides a summary of water balance analysis for the Site.

Table 4.4: Summary of Overall Pre-Development Water Balance Results

Total Site Area Available Total Actual Evapo-

. o o - Runoff Infiltration
Location Area for Infiltration Precipitation transpiration
> > . s (m3/yr) (m3/yr)
(m?) (m?) (m3/yr) (m3/yr)
Total Site 376,200 372,700 337,594 216,176 67,288 54,130
Percentage of Total Precipitation 100.0 64.0 20.0 16.0

The total property area was used to estimate the annual precipitation volume of the Site (Appendix F-4). As summarized in Table
4.4, the breakdown of the pre-development water balance is as follows: 64.0% of the total precipitation is subject to
evapotranspiration, 20.0% to runoff, and 16.0% to infiltration.

The pre-development water balance, on a weighted average depth basis (in mm/year) is as follows:

P (897.38) = ET (574.63) + R (178.86) + | (143.89) + ST (0)

o
°
>

(A

exp.
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4.6 Post-Development Water Balance Estimates

4.6.1 Post-Development Water Balance

Based on the proposed development drawings, the total area of pervious surfaces under post-development conditions is
approximately 230,900 m?, representing approximately 61.4% of the total Site area of 376,200 m? (Table 4.2). The remaining
145,300 m? is not available to contribute to infiltration during the post-development stage (approximately 24.0% of the total
land area).

Post-development infiltration sub-factors were determined in a similar manner as for estimating infiltration sub-factors for pre-
development Site conditions, both based on the method recommended by MOE (1995). For post-development infiltration sub-
factors, the landscaped areas were assumed to be consistent with cultivated cover with an infiltration sub-factor of 0.1 (Appendix
E-3). The estimated post-development total infiltration factor of 0.45 (or 45.0%).

Table 4-5 presents a summary of the overall post-development water balance assessment.

Table 4.5: Summary of Overall Post-Development Water Balance Forecast

. Area Available Total . o
Total Site Area Evapo-transpiration Infiltration

Location for Infiltration Precipitation
(m?) > - (m3/yr) (m3/yr)
(m?) (m3/yr)

Total Site 376,200 230,900 337,594 132,682 171,377 33,535

Percentage of Total Precipitation 100% 39.30% 50.76% 9.94%

If no remedial measures are implemented to maintain infiltration, it is expected that the annual infiltration volume will be
reduced from approximately 54,130 m3/year to 33,535 m3/year in post-development, resulting in a deficit of 20,595 m3/year
(Appendix F-4).

Infiltration deficits based on pre- and post-development Site conditions can be utilized to guide mitigation measures under
idealized soil and groundwater conditions. If suitable mitigation measures are implemented, it is expected that the unmitigated
infiltration deficit of 20,595 m3/year can be maintained under the post-development Site conditions under sound conditions.
Reasonable mitigation measures onsite are therefore recommended to maintain the pre-development infiltration under post-

development Site conditions.

Under unmitigated post-development conditions, a reduction in annual infiltration volume may occur, as compared to pre-
development conditions. Consequently, water contribution from infiltration to downgradient drainage features would

decrease.
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4.7 Impact and Proposed Mitigation Measures

Mitigation measures should be implemented to balance the estimated pre-development infiltration rate deficit of 20,595
m3/year (Appendix F-4). To offset the noted deficit, approximately 43% from the available runoff from roof-top water of
47,741 m3/year (in 8 months) would need be infiltrated. This could be accommodated in Low Impact Development (LID)
facilities, such as infiltration galleries and enhanced grass swales implemented onsite to maintain the pre-development
infiltration rates during the post-development phase.

The existing surface water body (seasonal tributary) may become impacted if the expected water deficit is not balanced
(mitigated) during the post-construction phase of the project. By implementing appropriate mitigations measures, negative
developmental impacts on the existing surface water drainage features can be reduced and compensated.

As per the CVC guidelines, the invert of the infiltration system needs to be 1.0 m above the highest water level or top of
bedrock measured at location of the infiltration system, as a minimum. It should be noted that the at the time of preparation
of this report, information on final grades for the proposed development is not available. Therefore, when the final grades for
the development are available, updating water balance assessment will be required.

Consideration should be given to assess the extent of potential mounding and on the potential interference of the proposed
infiltration system/s with existing and proposed surrounding basements and infrastructures (ex: retaining walls, underground
servicing etc.).

The following mitigation measures are proposed to be implemented onsite to maintain the pre-development infiltration rates

during the post-development phase:

Infiltration Galleries

To balance the infiltration deficit in 8 months per year a LID system (infiltration gallery) with a total of approximately 3,400 m?
in size would be required. The LID area is based on the estimated design infiltration rate of 8 mm/hr, on the assumption that
precipitation is evenly distributed during the year, and bi-weekly volumes from roof will be infiltrated in 48-hour. The infiltration
system will need to have a minimum storage of 1,287 m3 to store two weeks of precipitation to meet the pre-development
infiltration levels. This means that 380 mm of LID-storage per square meter (m?) exists (Appendix E-2 and F-5).

As per the regulatory requirements, the invert of the infiltration system needs to be 1.0 m above the highest water level or top
of bedrock measured at location of the infiltration system, as a minimum.

Consideration should be given to assess the extent of potential mounding and on the potential interference of the proposed
infiltration system/s with existing and proposed surrounding basements and infrastructures (ex: retaining walls, underground
servicing etc.).

Enhanced Grass Swales and Rain Gardens

To increase the post-development infiltration onsite, enhanced grass swales and / or rain gardens are also recommended

where feasible.

These facilities are recommended to be designed to mimic current shallow groundwater (interflow). Where possible, selected

areas can also be used as rain gardens to enhance groundwater infiltration.
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