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1.0 INTRODUCTION

C.F. Crozier & Associates Inc. (Crozier) was retained by Crombie REIT to prepare a Site Servicing and
Stormwater Management Report in support of a Site Plan Application (SPA) for the property known as
Bronte Village Mall, located at 2441 Lakeshore Road West in the Town of Oakville. This report demonstrates
how the proposed development’s servicing and stormwater management will integrate with the area’s
existing water, sanitary, and stormwater infrastructure.

The subject lands cover an area of approximately 2.30 ha, and currently consist of a commercial building
with associated parking and landscaped areas. The property is bounded by Sovereign Street to the north,
Jones Street to the east, Lakeshore Road West to the south, and Bronte Road to the west.

The proposed redevelopment on the west half of the site consists of the demolition of a portion of the
existing commercial building and the construction of one 10-storey mixed-use residential building and one
14-storey mixed-use residential building, along with multi-storey underground parking. The proposed
redevelopment on the east half of the site consists of a portion of the existing commercial building and
surface parking to remain, and the construction of new commercial properties.

2.0 WATER SERVICING

2.1 Existing Water Servicing

The Existing Site Services Plan completed by Cunningham McConnell Limited, dated January 8th, 2009,
Town of Oakville Department of Public Works as-built on Jones Street (R-110-75-1), dated July 28, 1975 as
well as the Site Plan drawing prepared by J.D. Hubbert & Associates Limited, dated October 30th, 1980,
identify the following existing watermains in close proximity to the site:

 A 150 mm diameter watermain on Sovereign Street with a 200 mm diameter service connection to
the existing commercial property on site which splits at the property line into a 200 mm diameter
fire connection and a 50 mm diameter domestic service.

 A 150 mm diameter watermain on Jones Street with a 200 mm diameter service connection that
extends through the site and connects to the existing 200 mm diameter watermain on Bronte
Road.

 A 200 mm diameter watermain on Bronte Road that extends north from Lakeshore Road West to
the existing service connection to the Site and continues north as a 150 mm diameter watermain to
Sovereign Street.

 A 250 mm diameter watermain extends east on Lakeshore Road West from Bronte Road and is
replaced by a 300 mm diameter watermain which connects to the 150 mm diameter watermain
on Jones Street.

The location of the existing watermains in close proximity to the site is shown on Drawing C01.

2.2 Water Design Demand

The Halton Region Water and Wastewater Linear Design Manual (April 2015) was used to estimate the
proposed water demands for domestic purposes. A summary of the results is presented in Table 1, with
detailed calculations provided in Appendix A.



Crombie REIT Site Servicing & Stormwater Management Report
2441 Lakeshore Road West, Town of Oakville August 2017

C.F. Crozier & Associates Inc. Page 2 of 9
Project No. 1348-4555

Table 1: Existing and Proposed Domestic Water Demand
Average Daily Demand

(L/s)
Maximum Daily Demand

(L/s)
Maximum Hourly Demand

(L/s)
Existing Water Demand 0.25 0.56 0.99

Proposed Water Demand 2.70 6.07 10.80
Increase in Water Demand 2.45 5.51 9.81

As shown in Table 1, the existing maximum hourly domestic water demand is 0.99 L/s. It is proposed that
following development, the maximum hourly domestic water demand will be 10.80 L/s, thus resulting in a
water demand increase of 9.81 L/s.

The Fire Underwriters Survey (FUS) method was used to complete the fire flow demand analysis for the
individual buildings within the proposed development. Flow requirements were calculated based on the
largest proposed floor footprint (West Portion includes Building A with Floors 3 & 4 = 2630 m2 and Building
B with Floors 3 & 4 = 2926 m2, East Portion includes Existing and Proposed Retail Units = 3790 m2) from
Project Statistics, prepared by Quadrangle Architects Limited. Building A, Building B, and the existing and
proposed retail units are assumed to be of ordinary construction material (Construction Coefficient = 1.0)
and to have a complete automatic sprinkler system.

The proposed fireline water service will be required to accommodate a fire flow of 233.3 L/s (3,698 U.S.
GPM) for a duration of 3 hours per the Fire Underwriters Survey calculation in Appendix A. Note that the
Fire Underwriter’s Survey value is a conservative estimate for comparison purposes only. The Mechanical
Engineer for this development will complete the required analysis for fire protection, and the Architect will
design fire separation methods per the determined fire flow rate in order to meet municipally available
flows and pressures.

2.3 Proposed Water Servicing

The water supply has been designed to service the 481 residential units and 3790 m2 of existing and
proposed retail space per the Site Plan by Quadrangle Architects, dated August 2017.

As shown on Drawing C01, an existing 200 mm diameter watermain extends through the Site connecting
the existing 150 mm diameter watermain on Jones Street to the existing 200 mm diameter watermain on
Bronte Road.

In order to provide water servicing to Buildings A and B, the internal 200 mm diameter watermain is
proposed to be terminated at the proposed locations of the underground parking garage wall structure
and a new 200 mm diameter watermain will be extended through the underground garage structure, per
mechanical design and specifications. The mechanical engineer will ensure that the 200 mm diameter
watermain is looped within the underground garage structure with two connections to the existing 200
mm diameter watermain, as shown on Drawing C02. A proposed 100 mm diameter domestic service will
connect to the existing 200 mm diameter watermain, complete with a property line valve and box, and
connect inside the mechanical room of the building, per mechanical design and specifications. These
connections will include flow meters, check valves and adhere to connection requirements according to
Halton Region standards.

In order to provide water servicing to the existing and proposed retail space (on the ‘East’ half of the Site),
an existing 200 mm diameter fireline water service and 50 mm diameter domestic service (which currently
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services the existing retail space) will be re-used to provide water servicing to the existing and proposed
retail space.

There are three existing fire hydrants on Lakeshore Road West and two existing fire hydrants on Sovereign
Street, as shown on Drawing C01. There are three internal fire hydrants which are to be removed or
abandoned, as shown on Drawing C01. There are two proposed internal fire hydrants for the Site, as
shown on Drawing C02. Fire hydrants proposed within the footprint of the underground parking garage
structure will connect to the internal water system through the underground parking garage structure, with
the connections to be designed by the Mechanical Engineer.

3.0 SANITARY SERVICING

3.1 Existing Sanitary Servicing

The Existing Site Services Plan completed by Cunningham McConnell Limited, dated January 8th, 2009,
identifies the following existing sanitary sewers in close proximity to the subject site:

 A 200 mm diameter sanitary sewer on Sovereign Street, flowing west to east and connecting to the
existing 250 mm diameter sanitary sewer on Jones Street

 A 250 mm diameter sanitary sewer on Jones Street, flowing north to south and connecting to the
existing 200 mm diameter sanitary sewer on Lakeshore Road West

 A 200 mm diameter sanitary sewer on Lakeshore Road West, flowing west to east from the corner
of Jones Street and Lakeshore Road West

 A 200 mm diameter sanitary sewer on Lakeshore Road West, flowing east to west along the
frontage of the Site to the corner of Bronte Road and Lakeshore Road West

 A 250 mm diameter sanitary sewer on Bronte Road, flowing from north to south and connecting to
the existing 200 mm diameter sanitary sewer on Lakeshore Road West at the corner of Bronte
Road and Lakeshore Road West

The location of the existing sanitary sewers in close proximity to the site is shown on Drawing C01.

3.2 Sanitary Design Flow

The Halton Region Water and Wastewater Linear Design Manual (April 2015) was used to estimate the
proposed sanitary design flows generated from the Site. A summary of the results is presented in Table 2,
with detailed calculations provided in Appendix B.

Table 2: Existing and Proposed Sanitary Design Flows
Average Daily Flow (L/s) Peak Flow (L/s) Infiltration Flow (L/s) Total Peak Flow (L/s)

Existing Sanitary
Design Flow

0.25 0.85 0.66 1.50

Proposed Sanitary
Design Flow

2.70 9.46 0.66 10.11

Increase in Sanitary
Design Flow

2.45 8.61 - 8.61



Crombie REIT Site Servicing & Stormwater Management Report
2441 Lakeshore Road West, Town of Oakville August 2017

C.F. Crozier & Associates Inc. Page 4 of 9
Project No. 1348-4555

As shown in Table 2, the existing total peak sanitary flow is 1.50 L/s. It is proposed that following
development, the total peak sanitary flow will be 10.11 L/s, thus resulting in a peak sanitary flow increase of
8.61 L/s.

3.3 Proposed Sanitary Servicing

There are two existing 200 mm diameter sanitary service connections to the existing retail building on site
which both connect to an existing sanitary manhole on the south boulevard of Sovereign Street. This
sanitary manhole connects to the existing 200 mm diameter sanitary sewer on Sovereign Street. The two
existing sanitary service connections are proposed to remain and provide service connections for the
existing and proposed retail space.

A sanitary service connection for Buildings A and B will be made with a proposed property line manhole
which will connect to the existing sanitary manhole in the south boulevard of Sovereign Street (refer to
Drawing C02). A 200 mm diameter PVC sanitary sewer at 1.0% will connect the proposed property line
manhole to Buildings A and B, with the sanitary sewer service entering through the wall of the
underground parking garage structure. The internal sanitary system of the buildings will be designed by
the Mechanical Engineer to ensure the required connection for the proposed buildings.

4.0 DRAINAGE CONDITIONS

4.1 Existing Drainage Conditions

Based on a review of the existing topographic survey prepared by J.D. Barnes Limited, dated May 27th,
2016, the development area currently consists of a commercial building, parking lots and landscaped
areas. The pre-development drainage plan is shown in Drawing C04.

Catchment 101 includes the retail building with several landscaped and parking areas. Surface drainage
from Catchment 101 is collected by several internal catch basins within the parking areas. According to the
original site servicing design, prepared by J.D. Hubbert (1980), rooftop drainage from the retail building is
collected by control flow roof drains. A 525 mm diameter internal storm sewer conveys the drainage to the
existing 525 mm diameter storm sewer on Sovereign Street. According to the Hubbert site servicing design,
a maximum allowable peak flow rate of 0.187 m3/s for the 5-year design storm discharges to the storm
sewer on Sovereign Street.

Catchment 102 includes a parking lot area, with surface drainage collected by two internal catch basins
which outlet to the existing 375 mm diameter storm sewer on Jones Street. The 375 mm diameter storm
sewer on Jones Street connects to the 525 mm diameter storm sewer on Sovereign Street at the corner of
Jones Street and Sovereign Street and flows north on Jones Street as a 1350 mm diameter storm sewer.
According to the Hubbert site servicing design, a maximum allowable peak flow rate of 0.096 m3/s for the
5-year design storm discharges to the storm sewer on Jones Street.

Catchment 103 includes a small portion of the parking lot and associated landscaped areas. The surface
drainage is collected by two catch basins which connect to the 450 mm diameter storm sewer on
Lakeshore Road West. According to the Hubbert site servicing design, a maximum allowable peak flow
rate of 0.022 m3/s for the 5-year design storm discharges to the storm sewer on Jones Street. Subsequent
to the J.D. Hubbert design, a part of the adjacent site was added to the property and the parking lot
expanded in this area which resulted in a maximum allowable peak flow rate of 0.68 m3/s to the 450 mm
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diameter storm sewer on Lakeshore Road West, according to the Functional Servicing Report prepared by
Trafalgar Engineering Ltd. (March 26, 2009).

Table 3 provides a breakdown of pre-development site areas, associated runoff coefficients and allowable
peak flow rates. The allowable peak flow rate for each catchment is defined in the Hubbert report (1980)
(along with the modified allowable peak flow rate for Catchment 103 in the Trafalgar report (2009)). The
calculation for the pre-development peak flow rates based on currently delineated catchment areas and
Town of Oakville IDF parameters are included in Appendix C.

Table 3: Pre-Development Land Areas, Runoff Coefficients, and Peak Flow Rates

Catchment Area
Outlet

Location

Pervious Area
(ha)

(RC = 0.25)

Impervious
Area (ha)
(RC = 0.90)

Total
Area
(ha)

Weighted RC
Hubbert/Trafalgar 5-

Year Design Storm Event
Allowable Flow Rate (L/s)

101
Sovereign
Street 0.032 1.634 1.666 0.89 187 (Hubbert, 1980)

102 Jones Street 0 0.482 0.482 0.90 96 (Hubbert, 1980)

103 Lakeshore
Road West

0.018 0.129 0.147 0.83 22 (Hubbert, 1980)
68 (Trafalgar, 2009)

4.2 Proposed Drainage Conditions

Based on the Site Plan by Quadrangle Architects, dated August 2017, the proposed drainage plan divides
the Site into eleven (11) catchments, as shown in Drawing C05. A summary of the catchment area
characteristics is outlined in Table 4 and a detailed description of each post-development drainage
catchment is included below.

Catchment 201 includes the rooftop of the existing and proposed retail building. Drainage will be collected
by rooftop control drains at 42 L/s/ha and conveyed to the 525 mm diameter internal storm sewer, which
outlets to the 525 mm diameter storm sewer on Sovereign Street.

Catchment 202 includes the existing parking area which will remain in its current condition. An existing
catch basin collects surface drainage and conveys it to the 525 mm diameter internal storm sewer, which
outlets to the 525 mm diameter storm sewer on Sovereign Street.

Catchment 203 includes a proposed pedestrian walking area with several landscaped features. Surface
drainage is collected by a proposed internal catch basin and conveyed to the 450 mm diameter storm
sewer on Lakeshore Road West.

Catchment 204 includes several pedestrian walkways, associated landscaped features and a portion of
the proposed fire route access. Surface drainage will be collected by proposed internal catch basins and
conveyed to the 525 mm diameter internal storm sewer which outlets to the 525 mm diameter storm
sewer on Sovereign Street.

Catchment 205 includes the rooftop area of Building B. Rooftop drainage will be collected by rooftop
control drains at 42 L/s/ha and conveyed to the 525 mm diameter internal storm sewer, which outlets to
the 525 mm diameter storm sewer on Sovereign Street.
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Catchment 206 includes several pedestrian walkways and associated landscaped areas. Drainage will be
collected by a proposed catch basin and conveyed to the 525 mm diameter internal storm sewer, which
outlets to the 525 mm diameter storm sewer on Sovereign Street.

Catchment 207 includes the rooftop area of Building A. Rooftop drainage will be collected by rooftop
control drains at 42 L/s/ha and conveyed to the 525 mm diameter internal storm sewer, which outlets to
the 525 mm diameter storm sewer on Sovereign Street.

Catchment 208 includes the majority of the fire access route, along with pedestrian walkways and
associated landscape areas. Surface drainage will be collected by proposed area drains, which will be
connected to the underground parking garage structure’s internal stormwater conveyance system, which
will be designed by the Mechanical Engineer. The internal stormwater conveyance system will outlet to the
existing 525 mm diameter internal storm sewer, which outlets to the 525 mm diameter storm sewer on
Sovereign Street.

Catchment 209 includes several impervious patios and a small landscaped area. Surface drainage from
this catchment will be collected by proposed area drains which will connect to the underground parking
garage structure’s internal stormwater conveyance system, which will be designed by the Mechanical
Engineer. The internal stormwater conveyance system will outlet to the existing 525 mm diameter internal
storm sewer, which outlets to the 525 mm diameter storm sewer on Sovereign Street.

Catchment 210 includes several existing parking areas which are proposed to remain in their current
condition. Surface drainage is currently collected by two internal catch basins, which outlet to the existing
375 mm diameter storm sewer on Jones Street.

Catchment 211 includes several pedestrian entrances to Building A and associated landscaped areas
fronting onto Bronte Road. This catchment will drain overland towards the east boulevard of Bronte Road
and enter the Bronte Road storm sewer network, which connects to the Lakeshore Road West storm sewer
at the corner of Bronte Road and Lakeshore Road West. The runoff from this catchment is considered clean
as there are no parking areas proposed within the catchment area.

Table 4: Post-Development Land Areas, Runoff Coefficients, and Peak Flow Rates

Catchment
Area

Outlet
Location

Pervious Area
(ha) (RC = 0.25)

Impervious Area
(ha) (RC = 0.90)

Total Area
(ha)

Weighted
RC

5-Year Design Storm Event
Peak Flow Rate (L/s)

201

Sovereign
Street

0 0.379 0.379 0.90 109
202 0 0.222 0.222 0.90 63.8
204 0.051 0.127 0.177 0.71 41
205 0 0.327 0.327 0.90 13.8
206 0.038 0.020 0.058 0.47 8.8
207 0 0.268 0.268 0.90 11.3
208 0.032 0.185 0.217 0.80 56
209 0.017 0.015 0.032 0.55 6
210 Jones Street 0 0.482 0.482 0.90 139
211 Lakeshore

Road West
0 0.027 0.027 0.90 8

203 0.013 0.092 0.104 0.82 27.4
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5.0 STORMWATER MANAGEMENT

5.1 Stormwater Management Criteria

The stormwater management criteria for this site involves controlling the stormwater from the development
in accordance with standards set by the Town of Oakville Development Engineering Procedures and
Guidelines Manual (January, 2011).

A summary of the stormwater management controls to be provided are as follows:

 Quantity Control: 5-yr post-development peak flow to 5-yr pre-development target peak flow rate
as defined by Hubbert report (1980) and subsequent Trafalgar report (2009)

 Quality Control: 80% Total Suspended Solids (TSS) removal on annual loading basis from all runoff
leaving the development

The Modified Rational Method (MRM) was used to determine the peak flow rates and requisite storage
volumes using the Town of Oakville IDF values. Calculations are provided in Appendix C.

5.2 Stormwater Quantity Control

The Rational Method was used to determine the post-development peak flow rates for the Site using Town
of Oakville rainfall intensities, individual catchment areas, and calculated runoff coefficients. The post-
development peak flow rates were then compared to the maximum allowable discharge rates for
Sovereign Street, Lakeshore Road West, and Jones Street based on the 5-year pre-development target flow
rate defined by the Hubbert report (1980) and subsequently by the Trafalgar Engineering report (2009).

Rooftop and surface drainage from Catchments 201, 202, 204, 205, 206, 207, 208, and 209 will be
collected by existing and proposed catch basins and rooftop control drains and discharged to the existing
525 mm diameter storm sewer on Sovereign Street at an allowable peak flow rate of 0.187 m3/s for the 5-
year post-development design storm event. The 5-yr post-development peak flow rate of 309.7 L/s for
these catchments must be controlled to 187 L/s, which is accomplished through a combination of rooftop
drain controls and a 200 mm diameter orifice control tube. The 5-yr post-development peak flow rate is
controlled to a peak flow rate of 181 L/s, which requires stormwater storage on the rooftop and subsurface.
The storage volume is accomplished through rooftop storage, pipe storage and surface storage. When the
water level exceeds the storage capacity, an overland flow route will convey the stormwater along the
access road to Lakeshore Road West.

Surface drainage from Catchment 210 is collected by existing catch basins and discharged to the existing
375 mm diameter storm sewer on Jones Street. This catchment is proposed to remain in existing condition;
therefore the existing stormwater release rate will remain unchanged. The allowable peak flow rate to the
Jones Street storm sewer is 96 L/s as defined by the Hubbert report (1980).

Surface drainage from Catchment 203 will be collected in a proposed catch basin and conveyed to the
existing 450 mm diameter storm sewer on Lakeshore Road West. The stormwater within the Lakeshore
Road West storm sewer flows west to join the 375 mm diameter storm sewer on Bronte Road. Overland
drainage from Catchment 211 is collected in the existing catch basins on Bronte Road, which conveys the
stormwater in the existing 375 mm diameter storm sewer on Bronte Road south to join with the stormwater
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in the 450 mm diameter storm sewer on Lakeshore Road West. The allowable peak flow rate to the
Lakeshore Road West storm sewer is 68 L/s as defined by the Trafalgar report (2009).

Refer to Table 5 for a summary of the pre-development target flow rates and post-development design
storm event peak flows, with detailed calculations included in Appendix C.

Table 1: Summary of Peak Flow Rates

Catchment
Area

Outlet
Location

Pre-
Development
Peak Flow

(L/s)

Post-
Development
Peak Flow

(Uncontrolled)
(L/s)

Control
Method

Post-
Development
Peak Flow

(L/s)

Total Post-
Development
Peak Flow

(L/s)l

Storage
Volume
Required

(m3)

Storage
Volume
Provided

(m3)

202

Sovereign
Street 187

63.8

200 mm
diameter
orifice
tube

139.75*

180.75

21.4 22.0

204 41

206 8.8

208 56

209 6

201 109 15.9 84.6 84.6

205 94.2 Rooftop
control

13.8 73.1 73.1

207 11.3 11.3 59.8 59.8

210
Jones
Street 96 139

None
(existing
conditions
to remain)

N/A 96 N/A N/A

211 Lakeshore
Road
West

68
8

None
8

35.4 N/A N/A
203 27.4 27.4

*Refer to Orifice Tube Design Summary in Appendix C

5.3 Stormwater Quality Control

The stormwater quality criteria refer to the MOECC stormwater quality Enhanced Level of Protection of 80%
TSS removal from 100% of the runoff volume for the proposed development. The majority of runoff will be
collected on the roof, which is not likely to accumulate sediment and may be considered clean for the
purposes of water quality control. The remainder of the proposed Site includes a fire route, parking areas
and landscaped areas.

An in-line oil and grit separator (OGS) is to be installed upstream of the orifice tube and will provide a credit
of 50% annual average TSS removal. A Stormceptor Model STC 2000 (or approved equal) will provide an
enhanced level of protection. Appendix C contains the OGS sizing calculations. As seen in Table 6,
approximately 80% TSS removal is achieved for the Site drainage discharging to the existing 525 mm
diameter storm sewer on Sovereign Street (Catchment 201, 202, 204 – 209, 211).

Catchment 203 includes the proposed pedestrian walking area which is an improvement upon existing
conditions (no proposed parking or driveway areas in the catchment).
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Catchment 210 includes an existing parking area which is to remain in its existing condition. Based on the
existing condition of the Site, the proposed water quality strategy represents an improvement on existing
conditions.

Table 6: Summary of TSS Removal

Catchment Land Use
Outlet

Location
Area
(m2)

% of Total
Development

Area

TSS
Removal
Credit (%)

Total TSS
Removal

(%)

TSS
Removal
Target (%)

202, 204,
206, 208,

209

Proposed Driveway,
Parking Areas,
Landscaped Areas
(OGS TSS Removal
Credit) Sovereign

Street

7,064 41.35 50 20.68

80
201, 205,

207
Existing/Proposed
Rooftop 9,746 57.05 100 57.05

211
Proposed Pedestrian
Walkway/Landscaped
Areas

273 1.60 80 1.28

203
Pedestrian
Walkway/Landscaped
Areas

Lakeshore
Road
West

Improved conditions

210 Existing Parking Area Jones
Street

To remain in existing conditions

TOTAL SITE 17,083 74.5% - 79 80

6.0 EROSION AND SEDIMENT CONTROL DURING CONSTRUCTION

Erosion and sediment controls will be installed prior to the commencement of any construction activities
and will be maintained until the site is stabilized or as directed by the Site Engineer and/or the Town of
Oakville. Drawing C01 identifies the location of the recommended control features. Controls will be
inspected after each significant rainfall event and maintained in proper working condition.

The following sediment and erosion controls will be included during construction on the site:

 Heavy Duty Silt Fencing

A Heavy Duty Silt Fence will be installed on the perimeter of the site to intercept sheet flow.
Additional silt fences may be added based on field decisions by the Site Engineer and Owner, prior
to, during, and following construction.

 Rock Mud Mat

A rock mud mat will be installed at the entrance to the construction zone in order to prevent mud
tracking from the site onto the surrounding lands and perimeter roadway network. All construction
traffic will be restricted to this access only.
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 Silt sacks in Catch Basins

A silt sack will be installed in the existing storm sewer catch basins located on Bronte Street and
Lakeshore Road West, during construction and on the top of new catch basins and area drains
until the finished surfaces are stabilized.

7.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the information contained in this report, we offer the following conclusions:

1. Water servicing for Buildings A and B will be completed by terminated the existing internal 200 mm
diameter at the proposed locations of the underground parking garage wall structure and a new
200 mm diameter watermain will be extended through the underground garage structure,
complete with a 100 mm diameter domestic service. Water servicing for the existing and proposed
retail space will be provided by an existing 200 mm diameter fireline water service and 50 mm
diameter domestic service

2. Sanitary sewage flow from Buildings A and B will be collected and conveyed using a new 200 mm
diameter PVC sanitary sewer service connection to the existing 200 mm diameter sewer on
Sovereign Street. Sanitary sewage flow from the existing and proposed retail space will be
collected and conveyed by the existing 200 mm diameter sanitary service connections for the
existing retail building.

3. The stormwater quantity controls will control the 5-year post-development peak flows to below the
pre-development target peak flows for the existing stormwater outlets of the storm sewers on
Sovereign Street, Lakeshore Road West, and Jones Street.

4. The stormwater quality objective of 80% TSS removal from 100% of the runoff volume for the
proposed development is achieved through a combination of clean rooftop water and an oil-grit
separator.

Based on the aforementioned conclusions and recommendations, we recommend the approval of the site
plan application from the perspective of site servicing and stormwater management.

Respectfully submitted,

C.F. CROZIER & ASSOCIATES INC. C.F. CROZIER & ASSOCIATES INC.

Benjamin Peachman, E.I.T. Ashish Shukla, P. Eng.
Civil Project Manager

I:\1300\1348-Quadrangle Architects Iimited\4555-Bronte Village Mall\Reports\2017.08.03.2017
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APPENDIX A

Water Demand Calculations



Project: Bronte Village Mall Date:
Project No.: 1348-4555 Revised:

Design:
Check:

Commercial (ha)

0.864
0.864

Commercial Population:
Light Commercial: 90 persons/ha

78 persons

Residential Population:
Apartment: 1.68 persons/unit

0 persons

TOTAL POPULATION 78 persons

Commercial Population:

Residential Population:

Source: Halton Region Water
and Wastewater Linear Design

Manual, April 2015

Source: Population density per
email confirmation from Region
of Halton, dated September 29,

2015

0
0

2017.06.21
2017.08.01
TL
BP

Existing Population Estimate

Residential (ha)

Retail Area
TOTAL



Project: Bronte Village Mall Date:
Project No.: 1348-4555 Revised:

Design:
Check:

Building A 0 Building A Building B
Building B 649 G 23 7

Remaining Retail 2,787 2 15 16

Proposed Retail 1,003 3 27

4,439 4 27

5 13 26

Commercial Population: 6 16 26

90 persons/ha 7 16 26

40 persons 8 16 26

9 16 26

Residential Population: 10 16 26

1.68 persons/unit 11 14 0

808 persons 12 14 0

13 14 0

14 14 0

TOTAL POPULATION 848 persons Total: 241 240

TOTAL 481
61

Units
Floor

WEST

EAST

240
0
0

Source: The estimated number
of suites are from Project
Statistics (Quandrangle
Architects, August 1, 2017).

Residential (# of units)
Commercial (m2)

Apartment

241

Proposed Population Estimate

2017.06.21
2017.08.01
TL
BP

Light Commercial:

Apartment:

Source: Halton Region Water
and Wastewater Linear Design
Manual, April 2015Commercial Population:

Residential Population:

Source: Population density per
email confirmation from Region
of Halton, dated September 29,
2015



Project: Bronte Village Mall Date: 2017.06.21
Project No.: 1348-4451 Revised: 2017.08.01

Design: TL
Check: BP

Population Estimate:
Commercial: 78 persons

0 persons
TOTAL POPULATION: 78 persons

Design Criteria:
Average Daily Demand: 0.275 m3/cap.day
Maximum Daily Demand Peaking Factor: 2.25
Maximum Hourly Demand Peaking Factor: 4.00

Average Day Demand: 21.38 m3/day
0.25 L/s

Maximum Day Demand: 48.11 m3/day
0.56 L/s

Maximum Hourly Demand: 85.54 m3/day
0.99 L/s

Average Day Demand: 0.00 m3/day
0.00 L/s

Maximum Day Demand: 0.00 m3/day
0.00 L/s

Maximum Hourly Demand: 0.00 m3/day
0.00 L/s

Total Maximum Day Demand: 0.25 L/s
Total Maximum Day Demand: 0.56 L/s
Total Maximum Hourly Demand: 0.99 L/s

Existing Water Demand

Commercial Demand:

Residential Demand:

Residential:

Source: Halton Region Water
and Wastewater Linear

Design Manual, April 2015



Project: Bronte Village Mall Date: 2017.06.21
Project No.: 1348-4451 Revised: 2017.08.01

Design: TL
Check: BP

Population Estimate:
Commercial: 40 persons

Total 808 persons
Building A 405 persons
Building B 403 persons

TOTAL POPULATION: 848 persons

Design Criteria:
Average Daily Demand: 0.275 m3/cap.day
Maximum Daily Demand Peaking Factor: 2.25
Maximum Hourly Demand Peaking Factor: 4.00

Average Daily
Demand

Maximum Daily
Demand

Maximum Hourly
Demand

Building A 0.00 0.00 0.00
Building B 0.02 0.04 0.07

Remaining Retail 0.08 0.18 0.32
Proposed Retail 0.03 0.06 0.11

0.13 0.29 0.51

Average Daily
Demand

Maximum Daily
Demand

Maximum Hourly
Demand

Building A 1.29 2.90 5.15
Building B 1.28 2.89 5.13

Remaining Retail 0.00 0.00 0.00
Proposed Retail 0.00 0.00 0.00

2.57 5.79 10.29

Total Water Demand:

Average Daily
Demand (L/s)

Maximum Daily
Demand (L/s)

Maximum
Hourly Demand

(L/s)

Building A 1.29 2.90 5.15
Building B 1.30 2.93 5.21

Remaining Retail 0.08 0.18 0.32
Proposed Retail 0.03 0.06 0.11

2.70 6.07 10.80

EAST

TOTAL

WEST

WEST

TOTAL

EAST

Residential (L/s)

TOTAL

Residential Water Demand:

EAST

WEST

Commercial (L/s)
Commercial Water Demand:

Proposed Water Demand

Residential:

Source: Halton Region Water
and Wastewater Linear Design
Manual, April 2015



Bronte Village Mall (Building A) Date: 8/2/2017

Fire Protection Volume Calculation Design: TL

CFCA File: 1348-4555 Check: BP

Water Supply for Public Fire Protection - 1999

Fire Underwriters Survey
Part II - Guide for Determination of Required Fire Flow

1. An estimate of fire flow required for a given area may be determined by the formula:

F = 220 * C * sqrt A
where

F = the required fire flow in litres per minute

C = coefficient related to the type of construction:

= 1.5 for wood frame construction (structure essentially all combustible)

= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)

= 0.8 for non-combustible construction (unprotected metal structural components)

= 0.6 for fire-resistive construction (fully protected frame, floors, roof)

A = The total floor area in square metres (including all storeys, but excluding basements at least
50 percent below grade) in the building considered.

Proposed Buildings

Building Area = 2630 sq.m
Total Floor Area (+ 50% of floor above) = 3945 sq.m

C = 1.0 Assume ordinary construction

Therefore F = 13,818 L/min

Fire flow determined above shall not exceed:

30,000 L/min for wood frame construction

30,000 L/min for ordinary construction

25,000 L/min for non-combustible construction

25,000 L/min for fire-resistive construction

2. Values obtained in No. 1 may be reduced by as much as 25% for occupancies having low contents fire hazard or may
be increased by up to 25% surcharge for occupancies having a high fire hazard.

Non-Combustible -25% Free Burning 15%
Limited Combustible -15% Rapid Burning 25%

Combustible 0% (No Change)

Combustible 0% reduction

0 L/min reduction

13,818 L/min

Note: Flow determined shall not be less than 2,000 L/min

3. Sprinklers - The value obtained in No. 2 above maybe reduced by up to 50% for complete automatic sprinkler protection.
The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and other
NFPA sprinkler standards.

As part of this analysis, building is assumed to have sprinkler protection (50% reduction),

6,909 L/min reduction
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Bronte Village Mall (Building A) Date: 8/2/2017

Fire Protection Volume Calculation Designed By: TL

CFCA File: 1348-4555 Checked By: BP Page 2

Water Supply for Public Fire Protection - 1999

Fire Underwriters Survey
Part II - Guide for Determination of Required Fire Flow

4. Exposure - To the value obtained in No. 2, a percentage should be added for structures exposed within 45 metres
by the fire area under consideration. The percentage shall depend upon the height, area, and construction of the
building(s) being exposed, the separation, openings in the exposed building(s), the length and height of exposure,
the provision of automatic sprinklers and/or outside sprinklers in the building(s) exposed, the occupancy of the
exposed building(s) and the effect of hillside locations on the possible spread of fire.

Separation Charge Separation Charge

0 to 3 m 25% 20.1 to 30 m 10%

3.1 to 10 m 20% 30.1 to 45 m 5%
10.1 to 20 m 15%

Exposed buildings

Name Distance (m)

Charge

(%)

Surcharge

(L/s)

North Adjacent Dwelling 22 10% 1381.8
South Adjacent Dwelling 6 20% 2763.6
East Adjacent Dwelling 28 10% 1381.8
West Adjacent Dwelling 20.2 10% 1381.8

6,909 L/min Surcharge

Required Duration of Fire Flow
Determine Required Fire Flow Flow Required Duration

L/min (hours)

No.1 13,818 2,000 or less 1.0
No. 2 0 reduction 3,000 1.25
No. 3 -6,909 reduction 4,000 1.5
No. 4 6,909 surcharge 5,000 1.75

6,000 2.0

Required Flow: 13,818 L/min 8,000 2.0

Rounded to nearest 1000 L/min: 14,000 L/min or 233.3 L/s 10,000 2.0

3,698 USGPM 12,000 2.5
14,000 3.0

16,000 3.5
18,000 4.0
20,000 4.5
22,000 5.0

24,000 5.5
26,000 6.0

28,000 6.5

30,000 7.0
32,000 7.5
34,000 8.0
36,000 8.5
38,000 9.0

40,000 and over 9.5
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Bronte Village Mall (Building B) Date: 8/2/2017

Fire Protection Volume Calculation Design: TL

CFCA File: 1348-4555 Check: BP

Water Supply for Public Fire Protection - 1999

Fire Underwriters Survey
Part II - Guide for Determination of Required Fire Flow

1. An estimate of fire flow required for a given area may be determined by the formula:

F = 220 * C * sqrt A
where

F = the required fire flow in litres per minute

C = coefficient related to the type of construction:

= 1.5 for wood frame construction (structure essentially all combustible)

= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)

= 0.8 for non-combustible construction (unprotected metal structural components)

= 0.6 for fire-resistive construction (fully protected frame, floors, roof)

A = The total floor area in square metres (including all storeys, but excluding basements at least
50 percent below grade) in the building considered.

Proposed Buildings

Building Area = 2926 sq.m
Total Floor Area (+ 50% of floor above) = 4389 sq.m

C = 1.0 Assume ordinary construction

Therefore F = 14,575 L/min

Fire flow determined above shall not exceed:

30,000 L/min for wood frame construction

30,000 L/min for ordinary construction

25,000 L/min for non-combustible construction

25,000 L/min for fire-resistive construction

2. Values obtained in No. 1 may be reduced by as much as 25% for occupancies having low contents fire hazard or may
be increased by up to 25% surcharge for occupancies having a high fire hazard.

Non-Combustible -25% Free Burning 15%
Limited Combustible -15% Rapid Burning 25%

Combustible 0% (No Change)

Combustible 0% reduction

0 L/min reduction

14,575 L/min

Note: Flow determined shall not be less than 2,000 L/min

3. Sprinklers - The value obtained in No. 2 above maybe reduced by up to 50% for complete automatic sprinkler protection.
The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and other
NFPA sprinkler standards.

As part of this analysis, building is assumed to have sprinkler protection (50% reduction),

7,287 L/min reduction
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Bronte Village Mall (Building B) Date: 8/2/2017

Fire Protection Volume Calculation Designed By: TL

CFCA File: 1348-4555 Checked By: BP Page 2

Water Supply for Public Fire Protection - 1999

Fire Underwriters Survey
Part II - Guide for Determination of Required Fire Flow

4. Exposure - To the value obtained in No. 2, a percentage should be added for structures exposed within 45 metres
by the fire area under consideration. The percentage shall depend upon the height, area, and construction of the
building(s) being exposed, the separation, openings in the exposed building(s), the length and height of exposure,
the provision of automatic sprinklers and/or outside sprinklers in the building(s) exposed, the occupancy of the
exposed building(s) and the effect of hillside locations on the possible spread of fire.

Separation Charge Separation Charge

0 to 3 m 25% 20.1 to 30 m 10%

3.1 to 10 m 20% 30.1 to 45 m 5%
10.1 to 20 m 15%

Exposed buildings

Name Distance (m)

Charge

(%)

Surcharge

(L/s)

North Adjacent Dwelling 25 10% 1457.5
South Adjacent Dwelling 22 10% 1457.5
East Adjacent Dwelling 20.2 10% 1457.5
West Adjacent Dwelling 15 15% 2186.2

6,559 L/min Surcharge

Required Duration of Fire Flow
Determine Required Fire Flow Flow Required Duration

L/min (hours)

No.1 14,575 2,000 or less 1.0
No. 2 0 reduction 3,000 1.25
No. 3 -7,287 reduction 4,000 1.5
No. 4 6,559 surcharge 5,000 1.75

6,000 2.0

Required Flow: 13,846 L/min 8,000 2.0

Rounded to nearest 1000 L/min: 14,000 L/min or 233.3 L/s 10,000 2.0

3,698 USGPM 12,000 2.5
14,000 3.0

16,000 3.5
18,000 4.0
20,000 4.5
22,000 5.0

24,000 5.5
26,000 6.0

28,000 6.5

30,000 7.0
32,000 7.5
34,000 8.0
36,000 8.5
38,000 9.0

40,000 and over 9.5
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Bronte Village Mall (Prop. & Ex. Retail Area) Date: 8/2/2017

Fire Protection Volume Calculation Design: TL

CFCA File: 1348-4555 Check: BP

Water Supply for Public Fire Protection - 1999

Fire Underwriters Survey
Part II - Guide for Determination of Required Fire Flow

1. An estimate of fire flow required for a given area may be determined by the formula:

F = 220 * C * sqrt A
where

F = the required fire flow in litres per minute

C = coefficient related to the type of construction:

= 1.5 for wood frame construction (structure essentially all combustible)

= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)

= 0.8 for non-combustible construction (unprotected metal structural components)

= 0.6 for fire-resistive construction (fully protected frame, floors, roof)

A = The total floor area in square metres (including all storeys, but excluding basements at least
50 percent below grade) in the building considered.

Proposed Buildings

Building Area = 3790 sq.m
Total Floor Area (+ 50% of floor above) = 5685 sq.m

C = 1.0 Assume ordinary construction

Therefore F = 16,588 L/min

Fire flow determined above shall not exceed:

30,000 L/min for wood frame construction

30,000 L/min for ordinary construction

25,000 L/min for non-combustible construction

25,000 L/min for fire-resistive construction

2. Values obtained in No. 1 may be reduced by as much as 25% for occupancies having low contents fire hazard or may
be increased by up to 25% surcharge for occupancies having a high fire hazard.

Non-Combustible -25% Free Burning 15%
Limited Combustible -15% Rapid Burning 25%

Combustible 0% (No Change)

Combustible 0% reduction

0 L/min reduction

16,588 L/min

Note: Flow determined shall not be less than 2,000 L/min

3. Sprinklers - The value obtained in No. 2 above maybe reduced by up to 50% for complete automatic sprinkler protection.
The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and other
NFPA sprinkler standards.

As part of this analysis, building is assumed to have sprinkler protection (50% reduction),

8,294 L/min reduction
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Bronte Village Mall (Prop. & Ex. Retail Area) Date: 8/2/2017

Fire Protection Volume Calculation Designed By: TL

CFCA File: 1348-4555 Checked By: BP Page 2

Water Supply for Public Fire Protection - 1999

Fire Underwriters Survey
Part II - Guide for Determination of Required Fire Flow

4. Exposure - To the value obtained in No. 2, a percentage should be added for structures exposed within 45 metres
by the fire area under consideration. The percentage shall depend upon the height, area, and construction of the
building(s) being exposed, the separation, openings in the exposed building(s), the length and height of exposure,
the provision of automatic sprinklers and/or outside sprinklers in the building(s) exposed, the occupancy of the
exposed building(s) and the effect of hillside locations on the possible spread of fire.

Separation Charge Separation Charge

0 to 3 m 25% 20.1 to 30 m 10%

3.1 to 10 m 20% 30.1 to 45 m 5%
10.1 to 20 m 15%

Exposed buildings

Name Distance (m)

Charge

(%)

Surcharge

(L/s)

North Adjacent Dwelling 33 5% 829.4
South Adjacent Dwelling >45 0% 0.0
East Adjacent Dwelling >45 0% 0.0
West Adjacent Dwelling 15 15% 2488.2

3,318 L/min Surcharge

Required Duration of Fire Flow
Determine Required Fire Flow Flow Required Duration

L/min (hours)

No.1 16,588 2,000 or less 1.0
No. 2 0 reduction 3,000 1.25
No. 3 -8,294 reduction 4,000 1.5
No. 4 3,318 surcharge 5,000 1.75

6,000 2.0

Required Flow: 11,611 L/min 8,000 2.0

Rounded to nearest 1000 L/min: 12,000 L/min or 200.0 L/s 10,000 2.0

3,170 USGPM 12,000 2.5

14,000 3.0
16,000 3.5
18,000 4.0
20,000 4.5
22,000 5.0

24,000 5.5
26,000 6.0

28,000 6.5

30,000 7.0
32,000 7.5
34,000 8.0
36,000 8.5
38,000 9.0

40,000 and over 9.5
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Crombie REIT Site Servicing & Stormwater Management Report
2441 Lakeshore Road West, Town of Oakville August 2017

C.F. Crozier & Associates Inc.
Project No. 1316-4497

APPENDIX B

Sanitary Flow Calculations



Project: Bronte Village Mall Date: 2017.06.21
Project No.: 1348-4451 Revised: 2017.08.02

Design: TL
Check: BP

Total Site Area:
22,981 m2

2.30 ha

Population Estimates:
Commercial: 78 persons

0 persons
TOTAL POPULATION: 78 persons

Design Criteria:
Unit Sewage Flow: 0.275 m3/cap.day

Infiltration: 0.286 L/s/ha
Peaking Factor (Commercial Land Use):

Average Dry Weather Flow: 21.38 m3/day
0.25 L/s

Average Dry Weather Flow: 0.00 m3/day
0.00 L/s

Total Dry Weather Sanitary Flow: 0.25 L/s
Peaking Factor: 3.42

Total Peak Sanitary Flow: 0.85 L/s
Inflow/Infiltration Allowance: 0.66 L/s
Total Design Sanitary Flow: 1.50 L/s

Existing Sanitary Flow

Residential:

Commercial Sanitary Flow:

Residential Sanitary Flow:

Source: Halton Region Water
and Wastewater Linear Design

Manual, April 2015

Source: Halton Region Water
and Wastewater Linear Design

Manual, April 2015

Modified Harmon Formula

Me = 0.8 • (1+
ଵସ

ସା ௉௘
)



Project: Bronte Village Mall Date: 2017.06.21
Project No.: 1281-4451 Revised: 2017.07.07

Design: TL
Check:

Site Area:
22,981 m2 12,027 m2

2.30 ha 1.20 ha

Population Estimates:
Commercial: 40 persons

808 persons
TOTAL POPULATION: 848 persons

Design Criteria:
Unit Sewage Flow: 0.275 m3/cap.day

Infiltration: 0.286 L/s/ha
Peaking Factor:

(Combined Land Use)

Building A
Building B

Remaining Retail
Proposed Retail

Building A
Building B

Remaining Retail
Proposed Retail

Proposed Sanitary Flow

Average Dry Weather
Flow (L/s)

2.57

EAST

TOTAL

Commercial

Residential:

Commercial Sanitary Flow:

WEST

0.00

Average Dry Weather Flow
(L/s)

1.29

EAST

WEST

TOTAL

Residential Sanitary Flow:

0.02
0.08
0.03

1.28

Note: We only propose sanitary design for the residential area so the calculation for infiltration flow is only based on the area of the west half of the site.

Site Area - West:

0.00
0.00

Apartments

0.13

Source: Halton Region Water
and Wastewater Linear Design

Manual, April 2015
Source: Halton Region Water
and Wastewater Linear Design

Manual, April 2015

Modified Harmon Formula

Mav = Kav • (1+
ଵସ

ସା ௉ା௉௘
) Kav =



Project: Bronte Village Mall Date: 2017.06.21
Project No.: 1281-4451 Revised: 2017.07.07

Design: TL
Check:

Total Sanitary Flow:

Total Dry
Weather

Sanitary Flow
(L/s)

Total
Population
(persons)

Peaking
Factor

(Combined
Land Use)

Total Peak
Sanitary Flow

(L/s)

Inflow/
Infiltration

(L/s)

Total
Design
Sanitary
Flow (L/s)

Building A 1.29 405 4.020 5.18 5.84

Building B 1.30 409 3.861 5.03 5.68

Remaining Retail 0.08 25 3.493 0.28 0.94

Proposed Retail 0.03 9 3.535 0.10 0.76

2.70 848 3.504 9.46 10.11

0.66
EAST

TOTAL

WEST



Crombie REIT Site Servicing & Stormwater Management Report
2441 Lakeshore Road West, Town of Oakville August 2017

C.F. Crozier & Associates Inc.
Project No. 1316-4497

APPENDIX C

Stormwater Management Calculations



PROJECT: DESIGN: BP DATE: 12-Apr-17
PROJECT No.: 1348-4555 CHECK: AS UPDATED: 2-Aug-17

Storm Data: Town of Oakville IDF Parameters

Time of Concentration: Tc= 10 min
Return Period a b c i

mm/hr
2 yr 725 4.8 0.808 82.18
5 yr 1170 5.8 0.843 114.21
10 yr 1400 5.8 0.848 134.79
25 yr 1680 5.6 0.851 162.17
50 yr 1960 5.8 0.861 182.06
100 yr 2150 5.7 0.861 200.80

ENTIRE SITE:
Existing Weighted Runoff Coefficient

C Area Weighted RC
(ha)

Pervious 0.35 0.136 0.04
Impervious 0.90 1.130 0.80
Total 1.266 0.84

Equations:

Catchment 101 (Outlet: Sovereign Street):
Existing Weighted Runoff Coefficient

C1 Area Weighted RC
(ha)

Pervious 0.35 0.106 0.05
Impervious 0.90 0.663 0.78
Total 0.769 0.82

Pre-Development Peak Flows (101):

2 Year Storm 5 Year Storm

- 0.0028 factor (Metric conversion in equation) - 0.0028 factor (Metric conversion in equation)

Cpre 0.82 - (Runoff coefficient) Cpre 0.82 - (Runoff coefficient)

AreaPre 0.769 ha (Drainage area) AreaPre 0.769 ha (Drainage area)

Tc 10 min Tc 10 min

i 82.18 mm/hr From Town of Oakville i 114.21 mm/hr From Town of Oakville

Qpre 0.1458 m3/s (Peak Flow) Qpre 0.2026 m3/s (Peak Flow)

10 Year Storm 25 Year Storm

- 0.0028 factor (Metric conversion in equation) - 0.0028 factor (Metric conversion in equation)

Cpre 0.82 - (Runoff coefficient) Cpre 0.82 - (Runoff coefficient)

AreaPre 0.769 ha (Drainage area) AreaPre 0.769 ha (Drainage area)

Tc 10 min Tc 10 min

i 134.79 mm/hr From Town of Oakville i 162.17 mm/hr From Town of Oakville

Qpre 0.2391 m3/s (Peak Flow) Qpre 0.2877 m3/s (Peak Flow)

50 Year Storm 100 Year Storm

- 0.0028 factor (Metric conversion in equation) - 0.0028 factor (Metric conversion in equation)

Cpre 0.82 - (Runoff coefficient) Cpre 0.82 - (Runoff coefficient)

AreaPre 0.769 ha (Drainage area) AreaPre 0.769 ha (Drainage area)

Tc 10 min Tc 10 min

i 182.06 mm/hr From Town of Oakville i 200.80 mm/hr From Town of Oakville

Qpre 0.3230 m3/s (Peak Flow) Qpre 0.3562 m3/s (Peak Flow)

Rooftop Area:
1.144 ha

13.249 L/s
Note: This peak flow rate should be added to the Sovereign Street peak flow rate for each design storm event

Catchment 102 (Outlet: Jones Street):
Existing Weighted Runoff Coefficient

C1 Area Weighted RC
(ha)

Pervious 0.35 0.030 0.03
Impervious 0.90 0.377 0.83
Total 0.407 0.86

Pre-Development Peak Flows (102):
2 Year Storm 5 Year Storm
- 0.0028 factor (Metric conversion in equation) - 0.0028 factor (Metric conversion in equation)
Cpre 0.86 - (Runoff coefficient) Cpre 0.86 - (Runoff coefficient)

AreaPre 0.407 ha (Drainage area) AreaPre 0.407 ha (Drainage area)

Tc 10 min Tc 10 min

i 82.18 mm/hr From Town of Oakville i 114.21 mm/hr From Town of Oakville
Qpre 0.0805 m3/s (Peak Flow) Qpre 0.1119 m3/s (Peak Flow)

10 Year Storm 25 Year Storm
- 0.0028 factor (Metric conversion in equation) - 0.0028 factor (Metric conversion in equation)
Cpre 0.86 - (Runoff coefficient) Cpre 0.86 - (Runoff coefficient)

AreaPre 0.407 ha (Drainage area) AreaPre 0.407 ha (Drainage area)

Tc 10 min Tc 10 min

i 134.79 mm/hr From Town of Oakville i 162.17 mm/hr From Town of Oakville
Qpre 0.1321 m3/s (Peak Flow) Qpre 0.1589 m3/s (Peak Flow)

50 Year Storm 100 Year Storm
- 0.0028 factor (Metric conversion in equation) - 0.0028 factor (Metric conversion in equation)
Cpre 0.86 - (Runoff coefficient) Cpre 0.86 - (Runoff coefficient)

AreaPre 0.407 ha (Drainage area) AreaPre 0.407 ha (Drainage area)

Tc 10 min Tc 10 min

i 182.06 mm/hr From Town of Oakville i 200.80 mm/hr From Town of Oakville
Qpre 0.1784 m3/s (Peak Flow) Qpre 0.1968 m3/s (Peak Flow)

Catchment 103 (Outlet: Lakeshore Road West):
Existing Weighted Runoff Coefficient

C1 Area Weighted RC
(ha)

Pervious 0.35 0.000 0.00
Impervious 0.90 0.090 0.90
Total 0.090 0.90

Pre-Development Peak Flows (103):
2 Year Storm 5 Year Storm
- 0.0028 factor (Metric conversion in equation) - 0.0028 factor (Metric conversion in equation)
Cpre 0.90 - (Runoff coefficient) Cpre 0.90 - (Runoff coefficient)

AreaPre 0.090 ha (Drainage area) AreaPre 0.090 ha (Drainage area)

Tc 10 min Tc 10 min

i 82.18 mm/hr From Town of Oakville i 114.21 mm/hr From Town of Oakville
Qpre 0.0186 m3/s (Peak Flow) Qpre 0.0259 m3/s (Peak Flow)

10 Year Storm 25 Year Storm
- 0.0028 factor (Metric conversion in equation) - 0.0028 factor (Metric conversion in equation)
Cpre 0.90 - (Runoff coefficient) Cpre 0.90 - (Runoff coefficient)

AreaPre 0.090 ha (Drainage area) AreaPre 0.090 ha (Drainage area)

Tc 10 min Tc 10 min

i 134.79 mm/hr From Town of Oakville i 162.17 mm/hr From Town of Oakville
Qpre 0.0306 m3/s (Peak Flow) Qpre 0.0368 m3/s (Peak Flow)

50 Year Storm 100 Year Storm
- 0.0028 factor (Metric conversion in equation) - 0.0028 factor (Metric conversion in equation)
Cpre 0.90 - (Runoff coefficient) Cpre 0.90 - (Runoff coefficient)

AreaPre 0.090 ha (Drainage area) AreaPre 0.090 ha (Drainage area)

Tc 10 min Tc 10 min

i 182.06 mm/hr From Town of Oakville i 200.80 mm/hr From Town of Oakville
Qpre 0.0413 m3/s (Peak Flow) Qpre 0.0455 m3/s (Peak Flow)

Bronte Village Mall

PRE-DEVELOPMENT CONDITIONS (Hubbert Report (1980))

Intensity
i(Td) = a /(Tc+b) c

Peak Flow
Qpost = 0.0028 • Cpost • i(Td) • A



PROJECT: Bronte Village Mall DESIGN: BP DATE: 4/12/2017
1348-4555 CHECK: AS UPDATED: 4/18/2017

Storm Data: Town of Oakville IDF Parameters

Time of Concentration: Tc= 10 min
Return Period a b c i

mm/hr
2 yr 725 4.8 0.808 82.18
5 yr 1170 5.8 0.843 114.21
10 yr 1400 5.8 0.848 134.79
25 yr 1680 5.6 0.851 162.17
50 yr 1960 5.8 0.861 182.06
100 yr 2150 5.7 0.861 200.80

ENTIRE SITE:
Post-Dev Weighted Runoff Coefficient

C Area Weighted
(ha)

Pervious 0.25 0.151 0.02
Impervious 0.90 2.144 0.84
Total 2.294 0.86

Post-Dev Weighted Runoff Coefficient Post-Dev Weighted Runoff Coefficient
C Area Weighted C Area Weighted

(ha) RC (ha) RC
Pervious 0.25 0.000 0.00 Pervious 0.25 0.000 0.00
Impervious 0.90 0.379 0.90 Impervious 0.90 0.222 0.90
Total 0.379 0.90 Total 0.222 0.90

Post-Dev Weighted Runoff Coefficient Post-Dev Weighted Runoff Coefficient
C Area Weighted C Area Weighted

(ha) RC (ha) RC
Pervious 0.25 0.013 0.03 Pervious 0.25 0.051 0.07
Impervious 0.90 0.092 0.79 Impervious 0.90 0.127 0.64
Total 0.104 0.82 Total 0.177 0.71

Post-Dev Weighted Runoff Coefficient Post-Dev Weighted Runoff Coefficient
C Area Weighted C Area Weighted

(ha) RC (ha) RC
Pervious 0.25 0.000 0.00 Pervious 0.25 0.038 0.16
Impervious 0.90 0.327 0.90 Impervious 0.90 0.020 0.31
Total 0.327 0.90 Total 0.058 0.47

Post-Dev Weighted Runoff Coefficient Post-Dev Weighted Runoff Coefficient
C Area Weighted C Area Weighted

(ha) RC (ha) RC

Pervious 0.25 0.000 0.00 Pervious 0.25 0.032 0.04
Impervious 0.90 0.268 0.90 Impervious 0.90 0.185 0.77
Total 0.268 0.90 Total 0.217 0.80

Post-Dev Weighted Runoff Coefficient Post-Dev Weighted Runoff Coefficient
C Area Weighted C Area Weighted

(ha) RC (ha) RC

Pervious 0.25 0.017 0.13 Pervious 0.25 0.000 0.00
Impervious 0.90 0.015 0.42 Impervious 0.90 0.482 0.90
Total 0.032 0.55 Total 0.482 0.90

Post-Dev Weighted Runoff Coefficient
C Area Weighted

(ha) RC

Pervious 0.25 0.000 0.00
Impervious 0.90 0.027 0.90
Total 0.027 0.90

Equations:

Post-Development Peak Flows (Entire Site):

2 Year Storm 5 Year Storm

- 0.0028 factor (Metric conversion in equation) - 0.0028 factor (Metric conversion in equation)

Cpost 0.86 - (Runoff coefficient) Cpost 0.86 - (Runoff coefficient)

AreaPost 2.294 ha (Drainage area) AreaPost 2.294 ha (Drainage area)

Tc 10 min Tc 10 min

i 82.18 mm/hr From Town of Oakville i 114.21 mm/hr From Town of Oakville

Qpost 0.4526 m3/s (Peak Flow) Qpost 0.6290 m3/s (Peak Flow)

10 Year Storm 25 Year Storm

- 0.0028 factor (Metric conversion in equation) - 0.0028 factor (Metric conversion in equation)

Cpost 0.86 - (Runoff coefficient) Cpost 0.86 - (Runoff coefficient)

AreaPost 2.294 ha (Drainage area) AreaPost 2.294 ha (Drainage area)

Tc 10 min Tc 10 min

i 134.79 mm/hr From Town of Oakville i 162.17 mm/hr From Town of Oakville

Qpost 0.7424 m3/s (Peak Flow) Qpost 0.8931 m3/s (Peak Flow)

50 Year Storm 100 Year Storm

- 0.0028 factor (Metric conversion in equation) - 0.0028 factor (Metric conversion in equation)

Cpost 0.86 - (Runoff coefficient) Cpost 0.86 - (Runoff coefficient)

AreaPost 2.294 ha (Drainage area) AreaPost 2.294 ha (Drainage area)

Tc 10 min Tc 10 min

i 182.06 mm/hr From Town of Oakville i 200.80 mm/hr From Town of Oakville

Qpost 1.0027 m3/s (Peak Flow) Qpost 1.1059 m3/s (Peak Flow)

Catchment 210 (Existing Parking Area):Catchment 209:

Catchment 211 (Uncontrolled):

Catchment 207 (Building A Rooftop): Catchment 208:

Catchment 205 (Building B Rooftop):

PROJECT No.:

POST-DEVELOPMENT CONDITIONS

Catchment 201 (Existing Rooftop Area):

Catchment 203:

Catchment 202 (Existing Parking Area):

Catchment 204:

Catchment 206:

Intensity
i(Td) = a /(Tc+b) c

Peak Flow
Qpost = 0.0028 • Cpost • i(Td) • A



PROJECT: DESIGN: BP DATE: 4/12/2017
PROJECT No.: CHECK: AS UPDATED: 8/2/2017

Catchment 201: Catchment 202: Catchment 203:
- 0.0028 factor (Metric conversion in equation) - 0.0028 factor (Metric conversion in equation) - 0.0028 factor (Metric conversion in equation)
Cpost 0.90 - (Runoff coefficient) Cpost 0.90 - (Runoff coefficient) Cpost 0.82 - (Runoff coefficient)

AreaPost 0.379 ha AreaPost 0.222 ha AreaPost 0.1042 ha

Tc 10 min Tc 10 min Tc 10 min

Td 600 sec Td 600 sec Td 600 sec
i 114.21 mm/hr i 114.21 mm/hr i 114.21 mm/hr
Qpost 0.109 m3/s (5-yr Post-Dev. Peak Flow Rate) Qpost 0.0638 m3/s (5-yr Post-Dev. Peak Flow Rate) Qpost 0.0274 m3/s (5-yr Post-Dev. Peak Flow Rate)

Qcontrolled 0.0159 m3/s (42 L/s/ha Rooftop Release Rate)

Catchment 204: Catchment 205: Catchment 206:
- 0.0028 factor (Metric conversion in equation) - 0.0028 factor (Metric conversion in equation) - 0.0028 factor (Metric conversion in equation)
Cpost 0.71 - (Runoff coefficient) Cpost 0.90 - (Runoff coefficient) Cpost 0.47 - (Runoff coefficient)

AreaPost 0.177 ha AreaPost 0.327 ha AreaPost 0.058 ha

Tc 10 min Tc 10 min Tc 10 min

Td 600 sec Td 600 sec Td 600 sec
i 114.21 mm/hr i 114.21 mm/hr i 114.21 mm/hr
Qpost 0.041 m3/s (5-yr Post-Dev. Peak Flow Rate) Qpost 0.0942 m3/s (5-yr Post-Dev. Peak Flow Rate) Qpost 0.0088 m3/s (5-yr Post-Dev. Peak Flow Rate)

Qcontrolled 0.0138 m3/s (42 L/s/ha Rooftop Release Rate)

Catchment 207: Catchment 208: Catchment 209:
- 0.0028 factor (Metric conversion in equation) - 0.0028 factor (Metric conversion in equation) - 0.0028 factor (Metric conversion in equation)
Cpost 0.90 - (Runoff coefficient) Cpost 0.80 - (Runoff coefficient) Cpost 0.55 - (Runoff coefficient)

AreaPost 0.268 ha AreaPost 0.217 ha AreaPost 0.032 ha

Tc 10 min Tc 10 min Tc 10 min

Td 600 sec Td 600 sec Td 600 sec
i 114.21 mm/hr i 114.21 mm/hr i 114.21 mm/hr
Qpost 0.077 m3/s (5-yr Post-Dev. Peak Flow Rate) Qpost 0.056 m3/s (5-yr Post-Dev. Peak Flow Rate) Qpost 0.006 m3/s (5-yr Post-Dev. Peak Flow Rate)

Qcontrolled 0.0113 m3/s (42 L/s/ha Rooftop Release Rate)

Catchment 210: Catchment 211: Catchment 202/204/206/208/209:
- 0.0028 factor (Metric conversion in equation) - 0.0028 factor (Metric conversion in equation) - 0.0028 factor (Metric conversion in equation)
Cpost 0.90 - (Runoff coefficient) Cpost 0.90 - (Runoff coefficient) Cpost 0.77 - (Runoff coefficient)

AreaPost 0.482 ha AreaPost 0.027 ha AreaPost 0.706 ha (Drainage area)

Tc 10 min Tc 10 min Tc 10 min

Td 600 sec Td 600 sec Td 600 sec
i 114.21 mm/hr i 114.21 mm/hr i 114.21 mm/hr
Qpost 0.139 m3/s (5-yr Post-Dev. Peak Flow Rate) Qpost 0.008 m3/s (5-yr Post-Dev. Peak Flow Rate) Qpost 0.175 m3/s (5-yr Post-Dev. Peak Flow Rate)

Criteria:
Control to the 5-yr pre-development level

Allowable Release Rates:
Sovereign Street: 0.187 m3/s Pre-development peak flow rate from Previous Stormwater Management Design Drawings (Hubbert, 1980)

Jones Street: 0.096 m3/s Pre-development peak flow rate from Previous Stormwater Management Design Drawings (Hubbert, 1980)
Lakeshore Road West: 0.068 m3/s

Total: 0.351 m3/s

5-Yr Post-Development Release Rates:
SOVEREIGN STREET:

Catchment 201: 0.0159 m3/s

Catchment 205: 0.0138 m3/s

Catchment 207: 0.0113 m3/s

Catchment 202: m3/s

Catchment 204: m3/s

Catchment 206: m3/s

Catchment 208: m3/s

Catchment 209: m3/s

Total: 0.181 m3/s

JONES STREET:

Catchment 210: 0.096 m3/s

Total: 0.096 m3/s

LAKESHORE ROAD WEST:

Catchment 211: 0.008 m3/s

Catchment 203: 0.027 m3/s

Total: 0.035 m3/s

Intensity Peak Flow
i(Td) = A/(Td+B)^C Qpost = 0.0028 • Cpost • i(Td) • A

Storage
Sd = Qpost • Td - Qpre (Td + Tc) / 2

Preliminary Storage Volume Determination
Td iYEAR@Td Td Qpost Sd
min mm/hr sec m3/s m3
10 114.21 600 0.175 20.9
11 108.46 660 0.166 21.4
13 98.64 780 0.151 21.2
15 90.59 900 0.139 19.9
17 83.84 1020 0.128 17.6

TOTAL STORAGE VOLUME REQUIRED: 21.4 m3

To remain in existing conditions

Uncontrolled

STORAGE VOLUME CALCULATION

Bronte Village Mall
1348-4555

Pre-development peak flow rate from Previous Stormwater Management Reports by Trafalgar Engineering (2009)

Refer to orifice calculation0.1398



PROJECT: Bronte Village Mall
PROJECT No.: 1348-4555

DESIGN: BP
CHECK: AS
DATE: 12- Apr-2017

UPDATE: 02- Aug-2017

Orifice Type = Orifice Tube
Invert Elevation = 81.96 m

Diameter of Orifice = 200 mm
Area of Orifice (A) = 0.0314 sq.m

Orifice Coefficient (Cd) = 0.820

Calculation of Head
Centroid Elevation = 82.06 m

Water Elevation = 83.56 m
Upstream Head*, (h) = 1.50 m

Qa = (Cd)(A)(2gh)^0.5
Actual Controlled Discharge, Qa = 0.13975 cms

ORIFICE TUBE DESIGN SUMMARY
Outlet: Sovereign Street
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Stormceptor Design Summary
PCSWMM for Stormceptor

Project Information
Date 02/08/2017
Project Name Bronte Village Mall
Project Number 1348-4555
Location Oakville, ON

Designer Information
Company CFCA
Contact HAS/BMP

Rainfall
Name TORONTO CENTRAL

State ON

ID 100

Years of Records 1982 to 1999

Latitude 45°30'N

Longitude 90°30'W

Notes

N/A

Water Quality Objective
TSS Removal (%) 80

Runoff Volume (%) 90

Drainage Area
Total Area (ha) 0.706

Imperviousness (%) 80.6

The Stormceptor System model STC 2000 achieves
the water quality objective removing 83% TSS for a
Fine (organics, silts and sand) particle size distribution
and 96% runoff volume.

Upstream Storage
Storage Discharge
(ha-m) (L/s)
0.000 00.000
0.002 175.000

Stormceptor Sizing Summary

Stormceptor Model TSS Removal Runoff Volume

% %
STC 300 69 81
STC 750 78 92
STC 1000 78 92
STC 1500 79 92
STC 2000 83 96
STC 3000 85 96
STC 4000 87 98
STC 5000 88 98
STC 6000 90 99
STC 9000 93 99
STC 10000 93 99
STC 14000 94 100
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Particle Size Distribution
Removing silt particles from runoff ensures that the majority of the pollutants, such as hydrocarbons and heavy
metals that adhere to fine particles, are not discharged into our natural water courses.  The table below lists the
particle size distribution used to define the annual TSS removal.

Fine (organics, silts and sand)

Particle Size Distribution Specific
Gravity

Settling
Velocity Particle Size Distribution Specific

Gravity
Settling
Velocity

µm % m/s µm % m/s
20 20 1.3 0.0004
60 20 1.8 0.0016
150 20 2.2 0.0108
400 20 2.65 0.0647
2000 20 2.65 0.2870

Stormceptor Design Notes
Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor version 1.0
Design estimates listed are only representative of specific project requirements based on total suspended
solids (TSS) removal.
Only the STC 300 is adaptable to function with a catch basin inlet and/or inline pipes.
Only the Stormceptor models STC 750 to STC 6000 may accommodate multiple inlet pipes.
Inlet and outlet invert elevation differences are as follows:

Inlet and Outlet Pipe Invert Elevations Differences

Inlet Pipe Configuration STC 300 STC 750 to STC
6000

STC 9000 to
STC 14000

Single inlet pipe 75 mm 25 mm 75 mm

Multiple inlet pipes 75 mm 75 mm Only one inlet
pipe.

Design estimates are based on stable site conditions only, after construction is completed.
Design estimates assume that the storm drain is not submerged during zero flows.  For submerged
applications, please contact your local Stormceptor representative.
Design estimates may be modified for specific spills controls.  Please contact your local Stormceptor
representative for further assistance.
For pricing inquiries or assistance, please contact Imbrium Systems Inc., 1-800-565-4801.
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