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1.0 INTRODUCTION

Hullmark Sunlife (376 Dufferin) LP (the Owner) is proposing the redevelopment of the

existing lands at 340-376R Dufferin Street & 2 Melbourne Avenue, located between

Melbourne Street and Milky Way Laneway in the City of Toronto (the Site).

R.V. Anderson Associates Limited (RVA) has been retained to prepare a Site Servicing

and Stage 2 Stormwater Management (SWM) report in support of a Zoning By-Law

Amendment (ZBA), Official Plan Amendment (OPA) and Site Plan Application (SPA). The

scope of this report specifically includes:

 Identification and review of existing municipal storm, sanitary and water services

available for the Site.

 Estimate water, sanitary and storm demands that will result from the redevelopment.

 Investigation of the capacity of the existing municipal water mains and sewers.

 Provide a summary of proposed servicing of the site with water, sanitary and storm

services.

 Identification of the City of Toronto (City) criteria with respect to sanitary, water and

storm servicing including stormwater management (SWM) criteria for the

redevelopment of the Site, in accordance with the City of Toronto Wet Weather Flow

(WWF) Guideline criteria and targets.

 Calculation of allowable post-development peak storm discharge rates.

 Calculation of WWF water balance target criteria and development of appropriate

methods to achieve the criteria.

 Recommendation and description of proposed stormwater management (SWM)

system for the site to address water balance, water quality, and discharge rate targets.

2.0 BACKGROUND

2.1 Site Location and Existing Conditions

The Site is approximately 0.75 ha in size and has the current municipal addresses of 340-

376R Dufferin Street & 2 Melbourne Avenue. In its existing state, the Site is comprised of

multiple buildings that are 1 to 2 storeys in height which are located on both the north and

south sides of a centralized paved vehicular courtyard. These buildings generally operate

as office/business spaces. Buildings with municipal addresses 350 – 376R Dufferin

occupy the north half of the Site (i.e., north of the existing Dufferin Street driveway
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entrance) while the buildings with the municipal address 340 Dufferin Street & Melbourne

Avenue occupy the South half of the Site (i.e., south of the existing Dufferin Street

driveway).

The site has municipal frontage onto Milky Way Laneway to the north, Dufferin Street to

the east and Melbourne Avenue to the south. A portion of the west limit of the Site is

bounded by an unpaved granular driveway. Furthermore, residential houses fronting

Gwynne Avenue are located just west of the Site location. Refer to Figure 2.1 below for

the Site’s location in context with the surrounding public roadways. Additionally refer to

drawing A-002 prepared by Bousfields Inc. in Appendix A for municipal address labelling.

Figure 2.1 - Site Location

2.2 Proposed Redevelopment

The proposed redevelopment is comprised of two (2) point towers known as the “North

Tower” and the “South Tower” which will be 25 storeys and 21 storeys in height

respectively. These towers will sit atop a common podium that is four (4) to six (6) stories

in height. The South Tower built form will also abut and interconnect with an eleven (11)

storey tower known as the “South Midrise Tower”.
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The podium will have a combination of flex/retail/commercial/studio spaces and amenity

areas while the towers will be comprised of residential units. Two floors of underground

parking are proposed to be shared between the towers and the podium. A common paved

courtyard is proposed at grade in between the buildings, in a similar configuration to the

existing condition. A portion of the existing building is proposed to remain. This building is

located at the southwest corner of the existing courtyard (350 Dufferin Street). This

building will be referred to as the “existing courtyard building” in the report. Furthermore,

a portion of the existing façade of the building fronting Dufferin Street will also be

preserved.

Vehicular access to the Site will be available via a driveway entrance off Milky Way

Laneway. A pedestrian walkway will replace the existing Dufferin Street Driveway which

will provide pedestrian access to the Courtyard. There will be two vehicular access points

from the Milky Way Laneway. The first location will generally be along the mid-frontage of

Milky Way Laneway to provide vehicular access to the building loading area. A second

Milky Way Laneway vehicular access point will be located near the northwest corner of

the building which will provide access to the building underground parking garage. The

pedestrian walkway off Melbourne Avenue will generally be located at the southwest

corner of the Site and will provide additional pedestrian access to the Courtyard.

Lastly, the Site will likely be developed in two (2) phases. Phase 1 will include all

developments north of 340 Dufferin Street which includes the North and South Towers,

the four (4) and six (6) storey podium, the courtyard, and the underground parking

structure within the northern Site footprint. During Phase 1, the existing building at 340

Dufferin Street site will remain in its current state. This building will be referred to as the

“Existing Phase 1 (340 Dufferin & 2 Melbourne) Building” in the report. Phase 2 will include

the demolition of the existing Phase 1 (340 Dufferin & 2 Melbourne) building and the

construction of the south portion of the Site including the underground parking garage and

the South Midrise Tower. It is noted that the entirety of the development will be designed

as one single building under the Ontario Building Code (OBC).

Please refer to Appendix A for the Architectural Site plan which shows the ‘Phase 1’ and

‘Phase 2’ boundary and detailed statistics for the redeveloped site.

2.3 Resource Information

In preparation of this report, the following information was obtained and reviewed:

 Hydrant Flow Tests completed by Lozzi Aqua Check dated May 5, 2021.

 City of Toronto provided record drawings:

o DWG L-2829, dated 1990.
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o DWG M-198, dated 1960.

o DWG U-557-020 and DWG U-557-021, dated 2013.

 Architectural DWGs of the existing buildings.

 Architectural Drawings and Site statistics of the proposed development, prepared by

Sweeny&Co Architects, dated July 15, 2022.

 Utility Circulation responses received from the Toronto Public Utilities Coordinating

Committee (TPUCC), dated Feb. to March 2022.

 ‘Functional Servicing and Stormwater Management Report’ for 340-376 Dufferin

Street prepared by Counterpoint Engineering, dated October 2021.

 Sewer and watermain network atlas drawings obtained from the City of Toronto.

 Topographical Survey Prepared by KRCMAR Surveyors Limited, dated April 25, 2021.

 ‘Hydrogeological Review Report’ prepared by Grounded Engineering Inc. dated

December 23, 2021.

 ‘Preliminary Geotechnical Engineering Report’ prepared by Grounded Engineering

Inc. dated December 23, 2021.

 Multiple site visits undertaken in 2022. Site visits included a general examination and

photographs of the property to observe surface features that are representative of

underground servicing, current surface drainage and to gather additional relevant

information.

 Dye Testing Report provided by Aquaflow Technology Inc, dated March 21, 2022, to

understand what part of the existing site drains out to either the combined or the storm

sewer.

 CCTV and Subsurface Utility Engineering (SUE) performed by T2 in 2017, to

understand the existing storm drainage from the site.

3.0 SERVICING INVESTIGATION

3.1 Foundation Drainage

The current (January 2022) City Foundation Drainage Policy prohibits any long-term

discharge of foundation drainage (infiltrated or groundwater) to the municipal sanitary

sewer and the long-term discharge of groundwater to any municipal sewer from the

saturated zone of ground. A Hydrogeological Investigation (Hydro G report) prepared by

Grounded Engineering Inc, dated December 23, 2021, has been completed for the Site.
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The Hydro G report identifies that a groundwater elevation of 88.7m be used for design

purposes

Since the proposed underside of basement structure will be deeper than the groundwater

level, the City’s Foundation Drainage Policy dictates that the groundwater influencing the

basement structure cannot be discharged to the municipal sewers in the long-term

scenario. Therefore, to conform to the City’s Policy, the Owner will design the proposed

building’s underground parking structure as a watertight structure which can structurally

withstand the hydrostatic forces acting on it. As such, there will be no long-term discharge

of foundation drainage to the City sewer.

The existing courtyard building does have an existing groundwater collection system and

sump pit in the basement that is connected to the municipal combined sewer. A letter

prepared by Pinchin Ltd. (Pinchin) dated August 23, 2021, was prepared to review the

existing on-site groundwater collection system(s) and water level monitoring in two

existing sump pits (340 Dufferin and 350-358 Dufferin). The results of this investigation

concluded that due to waterproofing completed in the existing basements, the foundation

drainage discharge from both sump pits was effectively eliminated. Following consultation

with the City’s Environmental Monitoring and Protection Branch, the Owner will disconnect

the groundwater collection systems from the on-site plumbing system so that there is no

connection to the municipal sewer system. Furthermore, the Owner will elect to monitor

the volume of water collected in the existing sump pits and haul it off-site as necessary by

a licensed contractor.

With respect to short-term construction dewatering, groundwater samples were taken and

analyzed for water quality. The results of the samples indicate that the groundwater is

suitable for short-term discharge to the sanitary or combined sewer but not to storm (i.e.,

Municipal Code Chapter 681, Table 1, and Table 2 respectively). Therefore, pre-treatment

would be required prior to short-term discharge to the storm sewer system. However, pre-

treatment would not be required to discharge into the sanitary or combined sewer system

in the short-term. The Hydro G report estimates a total short-term construction dewatering

groundwater flow rate of 195,000 L/day or 2.26 L/s.

3.2 Sanitary Servicing

3.2.1 Sanitary Servicing Criteria

The City of Toronto’s Design Criteria for Sewers and Watermains (Jan 2021) and the City

of Toronto’s Sewer Capacity Assessment Guidelines (2021) was referenced to estimate

existing and proposed sanitary demands from the Site. The criteria are generally

summarized as follows:
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 Average domestic (residential) sewage flows of 450 litres per capita per day for new

sewer design.

 Average domestic (residential) sewage flows of 240 litres per capita per day for

analysis of existing systems in fully separated sewer areas with no basement flooding

concerns.

 The peak domestic sewage flow to be calculated by utilizing a calculated Harmon

Peaking Factor [M = 1 + 14 / (4+P0.5)].

 Average commercial/industrial/institutional sewage flows of 180,000 litres per floor

hectare per day for new local sewers (peaking factor included in average flow).

 Average institutional/commercial/industrial (I/C/I) sewage flows of 240 litres per capita

per day for analysis of existing systems in fully separated sewer areas with no

basement flooding concerns.

 A peak infiltration allowance of 0.26 L/s/ha is required for analysis of dry weather flow

scenarios.

 Population Densities as follows:

o Bachelor/1-Bedroom – 1.4 persons per unit.

o 2-Bedroom – 2.1 persons per unit.

o 3-Bedroom – 3.1 persons per unit.

o 4-Bedroom – 3.7 persons per unit.

In the case of Zoning By-Law Amendment (ZBA) Applications, the City requires that the

applicant demonstrate that there is no negative impact on the existing municipal sewer

system and, if there is, identify how it will be mitigated.  To undertake this review, the

applicant must analyze the municipal system until it reaches a municipal trunk sewer in

accordance with the City’s Sewer Capacity Assessment Guidelines (2021).

3.2.2 Existing Sanitary Servicing

A review of the City’s engineering record drawings, sewer atlas maps, and DMOG files

indicate that the Site is located in an area in the City of Toronto that is serviced by

combined sewers. The existing combined/sanitary sewers around the Site are:

 Milky Way Laneway: 900mm x 600mm diameter brick combined sewer draining

east towards Dufferin Street.

 Dufferin Street: 600mm diameter V.P. combined sewer draining south.
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 Melbourne Avenue: 375mm diameter V.P. sanitary sewer draining east towards

Dufferin Street.

The Dufferin Street combined sewer conveys flows from both the Milky Way Laneway

combined sewer and the Melbourne Avenue sanitary sewer. This combined sewer flows

south for approximately 500m where it then discharges into a 1,350mm diameter trunk

sewer at the Dufferin Steet and Liberty Street intersection.

Please refer to Appendix A for relevant sewer atlas maps around the Site.

Based on Site observations and the Combined & Storm Sewer Investigation Report Dye

Test dated March 21, 2022, by Aquaflow Technology (Dye Test Investigation), there are

five (5) service connections to the Dufferin Street combined sewer.

The existing estimated peak sanitary discharge rate from the Site is estimated to be

approximately 0.95 L/s. Please refer to Appendix A for the Dye Test Investigation Report

and Appendix B for calculations.

With respect to sewer capacity related to the short-term private water discharge, refer to

Section 3.2.4 of this report.

3.2.3 Proposed Sanitary Servicing

3.2.3.1 Sanitary Demand Analysis

Based on a per capita demand of 240 L/capita/day for residential and 250 L/capita/day for

commercial/retail, the proposed redevelopment will result in an estimated total peak

sanitary flow rate of 13.02 L/s. This represents an estimated increase of 12.07 L/s over

the existing sanitary flow from the Site. The breakdown of the peak sanitary discharge

from the redevelopment is as follows:

Table 3.1 – Proposed Sanitary Demand

Peak Flow (L/s)

Residential (Phase 1) 10.56

Residential (Phase 2) 2.30

Total Residential* 12.49

Retail/Flex (Phase 1) 0.22

Retail/Flex (Phase 2) 0.02

Total Retail/Flex 0.24

Existing Courtyard Building 0.09
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Peak Flow (L/s)

Dry Weather Flow (DWF)
Infiltration Allowance (Phase

1)
0.15

Dry Weather Flow (DWF)
Infiltration Allowance (Phase

2)
0.04

Total Infiltration 0.19

TOTAL (Site)
13.50 (rounded from

13.02)

* Due to Harmon’s Peaking Factor, the total proposed residential peak flows are less than the summation of

the two separately.

Please refer to Appendix B for a breakdown of Sanitary Demand Calculations.

3.2.3.2 Proposed Sanitary Service Connections

As stated in Section 2.2, the Site is proposed to be developed in two (2) phases. It is

currently envisioned that each phase will be designed with separate sanitary plumbing

systems to capture and convey sanitary flows.

Phase 1

Phase 1 will have three (3) separate sanitary service connections which will service the

North Tower, the South Tower, and the Phase 1 podium. These sanitary service

connections will each be 200mm Ø and connect to the existing 600mm Ø combined sewer

on Dufferin Street.

In accordance with the Toronto Municipal Code Chapter 681 (sewer by-law), three (3)

sanitary control maintenance holes (MHs) will be provided adjacent to the property line for

each service connection. The control MHs will be incorporated into the basement structure

where the basement extends out from the building at grade located at the Dufferin Street

pedestrian entrance.

Phase 2

Phase 2 will have two (2) separate sanitary service connections which will service the

South Midrise Tower and the Phase 2 podium. These sanitary service connections will

each be 150mm Ø and connect to the existing 375mm Ø sanitary sewer on Melbourne

Avenue.

Similar to Phase 1, two (2) sanitary control maintenance holes (MHs) will be provided

adjacent to the property line for each service connection. The control MHs will be
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incorporated into the basement structure where the basement extends out from the

building at grade located at the Melbourne Avenue pedestrian entrance.

Please refer to Appendix E for Site Servicing drawing C-2.

3.2.3.3 Combined Sewer Capacity Assessment

As mentioned in Section 3.2.2, a Dye Test Investigation was completed to quantify the

existing on-site drainage that is directed to both the municipal sanitary/combined and

storm sewer systems. Based on the results of the Dye Test Investigation, it was found

that:

 A portion of the roof drainage from the existing building located at the northeast

corner of 376R Dufferin Street and a portion of the paved driveway entrance from

Dufferin Street drains to the 1650mm storm sewer on Dufferin Street (± 0.022 ha

drainage area).

 A portion of the roof drainage from the existing building located at the southeast

corner of 340 Dufferin Street drains to the 375mm sanitary sewer located on

Melbourne Avenue (±.045 ha drainage area).

 A portion of the roof drainage from the existing building located at the southwest

corner of 350 Dufferin Street drains via downspouts to the unpaved granular

driveway along the west side of the Site (±0.013 ha drainage area).

 The remainder of the Site (an area of about 0.6644 ha) drains to the combined

sewer systems located on Milky Way Laneway and Dufferin Street.

It is noted that the unpaved granular driveway located along the west side of the Site has

a fairly flat gradient associated with it. In that regard, the majority of this driveway does

not have any purposeful drainage during minor events, but during larger events, drainage

would be directed towards Milky Way Laneway. Therefore, the 350 Dufferin Street roof

drainage directed to this laneway is not considered to contribute any purposeful flows to

the existing combined sewer during minor storm events.

Please refer to Appendix A for Aquaflow Technology Inc. report and Appendix D for the

Pre-Development Storm Drainage Plan STM-1.

To quantify the flows to the existing combined sewer system, a runoff coefficient of C =

0.9 was used, since the existing Site can be characterized as being entirely impervious

with little to no pervious areas.  During a 2-year design storm event, the 0.6644 ha

combined sewer catchment area contributes 146 L/s of storm runoff to the municipal

combined sewer system.
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Following the redevelopment of the Site, all storm flows will be redirected to the existing

storm sewer on Dufferin Street. Although the redevelopment will inherently increase the

domestic flows to the combined sewer system, the removal of the more substantial peak

storm flows from the combined sewer will result in a net decrease in flows to the City’s

combined sewer.

Tables 3.2 and 3.3 summarize the net-reduction in flows to the municipal combined sewer

for the scenario when only Phase 1 is complete and the ultimate scenario when both

Phase 1 and Phase 2 are complete. This can be further described as:

 Table 3.2: Phase 1 Complete + Existing Phase 1 (340 Dufferin & 2 Melbourne)

Building

 Table 3.2: Phase 1 + Phase 2 Complete

Table 3.2 – Pre-Post Combined Sewer Flows (Phase 1)

Flow
Existing (Pre)

(L/s)

Proposed (Post)

(L/s)

Reduction

(L/s)

Storm (2-yr) 146.00 39.30* -106.7

Sanitary 0.95 11.01 +10.06

TOTAL 146.95 50.31 -96.64

* Typical 2-year storm flows from existing 340 Dufferin Street & 2 Melbourne Avenue building (to remain as

part of Phase 1) to the combined sewer system.

Table 3.3 – Pre-Post Combined Sewer Flows (Phase 1 + 2)

Flow
Existing (Pre)

(L/s)

Proposed (Post)

(L/s)

Reduction

(L/s)

Storm (2-yr) 146.00 5.00* -141.00

Sanitary 0.95 13.50 +12.55

TOTAL 146.95 18.50 -128.45

* An allowance of 5 L/s has been established to account for any uncontrolled stormwater flows along the

perimeter of the Site draining to the Milky Way Laneway.

Based on the tables above, the redevelopment of the Site will comply with Ministry of the

Environment, Conservation and Parks (MECP) Procedure F-5-5, since there will be a ‘net-

reduction’ in the overall flows to the combined sewer system during both the interim

(Phase 1) and the final (Phase 1 + Phase 2) conditions. Furthermore, since the

redevelopment will result in a net reduction in flows to the combined sewer, further
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downstream analysis of the combined sewer system is not required in accordance with

the City’s Sewer Capacity Assessment Guidelines.

3.2.4 Capacity for Short-Term Private Water Discharge

As indicated in Section 3.1 of this report, the estimated short-term discharge during

construction is 195,000 L/day or 2.26 L/s. Since sufficient capacity in the City’s sewer

system has been established for the ultimate developed peak sanitary demand of 13.50

L/s, it can be concluded that sufficient capacity exists for the much smaller 2.26 L/s

short-term private water discharge rate.

3.3 Water Servicing

3.3.1 Water Servicing Criteria

The City of Toronto’s Design Criteria for Sewers and Watermains (January 2021) was

used to analyze the water demand from the proposed development. The City’s criteria are

generally summarized as follows:

 Water supply systems should be designed to satisfy the greater of maximum day

demand plus fire flow or peak hour demand.

 Average domestic water demands of 190 litres per capita per day for low-rise

apartment buildings and condominiums with greater than six (6) units.

 Maximum day and peak hour factors for apartments are 1.30 and 2.50

respectively.

 Maximum day and peak hour factors for office/retail are 1.10 and 1.20 respectively.

 Fire flow requirements for the site shall be based on Fire Underwriters Survey

(FUS) (1999) and are to not exceed the available flow in the municipal watermain

that the site will connect to at a minimum residual pressure of 140 kPa (20 psi).

 Population Densities as follows:

o 1-Bedroom  –  1.4 persons per unit.

o 2-Bedroom  –  2.1 persons per unit.

o 3-Bedroom  –  3.1 persons per unit.

3.3.2 Existing Water Servicing

Based on City record drawings, water atlas maps, and DMOG files, the following

watermains are present around the Site:
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 Dufferin Street: 300mm diameter ductile iron watermain located along the west

side of the roadway constructed in 2013.

 Melbourne Avenue: 100mm diameter cast iron watermain located along the north

side of the roadway constructed in 1887 interconnected with the 300mm diameter

Dufferin Street watermain.

 Melbourne Avenue: 150mm diameter cast iron watermain located along the south

side of the roadway constructed in 1910 interconnected with the 300mm diameter

Dufferin Street watermain.

There are also three (3) existing fire hydrants around the vicinity of the Site as follows:

 In front of 376 Dufferin Street.

 In front of 340 Dufferin Street.

 In front of 9 Melbourne Avenue, about 35m west of 340 Dufferin Street.

Furthermore, the City records indicate that there are four (4) water services connected to

the 300mm diameter Dufferin Street watermain that service the existing Site. All existing

water services from the Site are to be disconnected at the City main and decommissioned

within the City right-of-way by City forces at the Owner’s expense.

3.3.3 Proposed Water Servicing

3.3.3.1 Domestic Water Demand Analysis

The total estimated average daily flow rates, maximum day, and peak hour demand

required for the proposed development are estimated to be as follows:

Table 3.4 – Proposed Water Demand

Average Day
Demand

(L/s)

Maximum Day
Demand

(L/s)

Peak Hour Demand
(L/s)

Residential (Phase 1) 2.20 2.86 5.50

Residential (Phase 2) 0.44 0.57 1.10

Total Residential 2.64 3.43 6.60

Retail/Flex (Phase 1) 0.13 0.15 0.21

Retail/Flex (Phase 2) 0.02 0.02 0.02

Total Retail/Flex 0.15 0.17 0.23
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Average Day
Demand

(L/s)

Maximum Day
Demand

(L/s)

Peak Hour Demand
(L/s)

Existing Phase 1 (340
Dufferin) Building

0.07 0.04 0.04

TOTAL 2.83 3.64 6.93

Refer to Appendix C for water demand analysis calculations.

3.3.3.2 Fire Flow Analysis

In accordance with the City of Toronto Design Criteria for Sewers and Watermains, fire

flows shall not be less than 80 L/s (4,800L/min) for a 2-hour duration in addition to

maximum daily domestic demand with a residual pressure of not less than 140 kPa (20

psi).

Since the site will be developed in two (2) phases, the fire flow requirements for the Site

during Phase 1 and during final build-out of Phase 1 and Phase 2 should be reviewed. As

discussed previously in the report, these two scenarios can be summarized as follows:

 Phase 1 Complete + Existing Phase 1 (340 Dufferin & 2 Melbourne) Building.

 Phase 1 + Phase 2 Complete.

Phase 1

As mentioned earlier, the Existing Courtyard Building will remain following the

redevelopment of the Site. At this time, it is assumed that no internal access will be

provided from the Existing Courtyard Building into the new proposed buildings. However,

for the purposes of the fire demand calculations, it is conservatively assumed that the

Existing Courtyard Building will be connected to the proposed building which will increase

the floor plate area used in the FUS calculations.

Calculations using the Fire Underwriters Survey (FUS) indicate a maximum required fire

flow of approximately 366.70 L/s. This is based on ‘fire-resistive construction’ with the

vertical openings and exterior vertical communications properly protected (one-hour

rating) with a sprinkler system designed to National Fire Protection Association (NFPA)

standards for the proposed Phase 1 building. For the Existing Courtyard Building, it’s

assumed to have been constructed to an ‘ordinary construction’ standard and no

reductions were assigned for a sprinkler system.
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The Existing Phase 1 (340 Dufferin & 2 Melbourne) Building will require a fire flow of

approximately 283.30 L/s. This assumes that the building was constructed to an ‘ordinary

construction’ standard. Furthermore, no reductions were assigned for a sprinkler system.

Therefore, the governing Phase 1 fire flow is 366.70 L/s.

Phase 2

Following the demolition of the Existing Phase 1 (340 Dufferin & 2 Melbourne) Building

and the construction of Phase 2, the fire demand will be indicative of the overall fire

demand for the entire redeveloped Site.

Calculations using the Fire Underwriters Survey (FUS) indicates a maximum required fire

flow of approximately 371.80 L/s for the entire redeveloped Site. This is based on ‘fire-

resistive construction’ with the vertical openings and exterior vertical communications

properly protected (one-hour rating) with a sprinkler system designed to NFPA standards

for the proposed building. Like the Phase 1 scenario, the Existing Courtyard Building is

assumed to have been constructed to an ‘ordinary construction’ standard with no

reductions assigned for a sprinkler system.

A breakdown of the governing max day demand + fire flows and the peak hour domestic

demand for the Site is as follows:

Table 3.5 – Proposed Governing Water and Fire Demands

Demand
(L/s)

Fire Flow Demand 371.80

Max Day Demand 3.64

TOTAL 375.43

Peak Hour Domestic Demand 6.93

Refer to Appendix C for fire flow analysis calculations.

3.3.3.3 Proposed Watermain Service Connections

A total of five (5) domestic service connections are proposed for Phase 1 and Phase 2

and a common fire service is proposed for the entire development.

Phase 1 - Domestic

Similar to sanitary servicing, and in accordance with the City’s Servicing Policy, three (3)

service connections are proposed for Phase 1 which will service the North Tower, South

Tower, and the Phase 1 podium structure. The domestic water service connections are
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proposed to be 150mm Ø each and will connect to the existing 300mm Ø watermain

located on Dufferin Street.

The services will be located just north of the Dufferin Street pedestrian entrance where

they will enter into a mechanical room located in the P1 level of the underground parking

structure.

Phase 2 – Domestic

Two (2) service connections are proposed for Phase 2, one (1) for the South Midrise Tower

and one (1) for the Phase 2 podium structure. The service connections are proposed to

be 150mm Ø each and will connect into the existing 300mm Ø watermain located on

Dufferin Street.

The services will be located roughly along the Phase 2 mid-frontage to Dufferin Street,

where they will enter into a mechanical room located in the P1 level of the underground

parking structure.

Fire Service

One (1) fire service connection is proposed to service the redevelopment. It is noted that

although OBC dictates that buildings higher than 84m shall be serviced with two (2)

sources of water, OBC clause 3.2.1.1 indicates that the mechanical penthouse shall be

excluded from the overall building height. As such, this results in a building height of less

than 84m and, therefore, one (1) fire connection satisfies OBC requirements. With respect

to fire systems, it is assumed that Phase 1 and Phase 2 fire systems will be interconnected

to form a single overall fire system for the combined buildings.

The fire service is proposed to be 200mm Ø and will connect into the existing 300mm Ø

watermain located on Dufferin Street. This fire connection will be installed in a “h”

configuration in accordance with City standards and will include one of the Phase 1

domestic services branching off this fire service.

A minimum of two (2) Siamese connections will also be provided for the development,

which will be located along the frontage of Dufferin Street within 45 m of an existing

municipal hydrant in accordance with OBC criteria.

Refer to Appendix E for the Site Servicing drawing C-2.

3.3.4 Capacity of Existing Watermain System

A hydrant flow test was performed by Lozzi Aqua Check on May 5, 2021, on the hydrant

located in front of 376 Dufferin Street. The hydrant flow tests were conducted in

accordance with NFPA 291 guidelines. The theoretical flow at 20 psi was recorded to be

440.40 L/s. Refer to Appendix C for the hydrant flow test results.



340-376R Dufferin Street & 2 Melbourne Avenue, Toronto, Ontario Page 18
Site Servicing and Stage 2 Stormwater Management Report

Hullmark Sunlife (376 Dufferin) LP RVA 216056
July 20, 2022

As summarized in Section 3.3.3.2, the governing water demand for the redevelopment will

be generated by Max Day Demand plus Fire Flow demand, which is approximately 375

L/s, which is to be delivered with a residual pressure of not less than 20 psi. Based on the

hydrant flow test, the watermain can provide 440.40 L/s (6980 US GPM) at 20 psi which

is sufficient to support the water demands for the redevelopment.

3.4 Storm Servicing

3.4.1 Existing Storm Servicing and Drainage Conditions

Based on City record drawings, sewer atlas maps and DMOG files, the following storm

sewers are located in the vicinity of the Site:

 Dufferin Street: 1,650mm diameter brick storm sewer that drains south along

Dufferin Street where it ultimately discharges to Lake Ontario.

 Melbourne Avenue: 300mm diameter V.P. storm sewer draining west.

Please refer to Appendix A for relevant sewer atlas maps around the Site.

Based on the Dye Testing Investigation, a portion of the existing rooftop drainage from the

building at 376R Dufferin Street (northeast corner of the site) discharges to the existing

1,650mm storm sewer on Dufferin Street via an existing storm service lateral.

Furthermore, there is also a small area of uncontrolled drainage from the existing Dufferin

Street vehicular entrance that sheet drains onto Dufferin Street. This uncontrolled

drainage is captured by the catchbasins on Dufferin Street which are assumed to be

connected to the 1,650mm diameter storm sewer. The total storm drainage catchment

area from the Site directed to the municipal storm sewer is roughly 0.022 ha. Most of the

remaining storm drainage from the Site is directed to the municipal combined sewers as

described in Section 3.2.3.3.

The existing Site can be characterized as impervious since the Site is comprised of mostly

hardscaped surfaces and rooftop. Therefore, the Site’s existing runoff coefficient is C=0.9.

Using the rational method equation Q = CiA, the existing 2-year peak storm discharge rate

from the Site can be calculated as:

= 2.78 = 2.78  0.90  88.20  0.7444 = 164.27

3.4.2 Proposed Storm Servicing

It is noted that the City Municipal Code, Chapter 681 generally prohibits a storm

connection from a site to the municipal sewer. However, in the case of site developments

that are not individual single-family lots, a storm service connection is required to meet

Wet Weather Flow Management (WWFM) Guidelines (November 2006) and implement
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the required SWM. The SWM plan serves as a request through the City of Toronto for a

storm service connection and exemption from the associated requirements in the Sewer

Code.

As required by the City municipal code with respect to sewers, a new storm service

connection will be required.

In accordance with the City Sewer Code, a storm control MH will be provided near the

property line for City sampling purposes. This MH will be incorporated into the basement

structure where the basement extends out from the finished portion of the above ground

building. Refer to Appendix E for Site Servicing drawing C-2 which shows the proposed

location for the storm control MH.

The new storm service connection will be 250 mm Ø and will be connected to the existing

1,600 mm Ø storm sewer on Dufferin Street.

The storm service connection will convey controlled drainage from the on-site SWM facility

which will be employed to meet the City’s stormwater discharge requirements outlined in

Section 3.4.3 of this report.  This on-site SWM facility will manage stormwater runoff from

both Phase 1 and Phase 2. A detailed SWM Plan is presented in Section 4.0 of this report.

3.4.3 Proposed Drainage Conditions

The proposed redevelopment surfaces are comprised of green roof, amenity landscaping,

conventional roof, pervious surfaces at grade, and impervious at grade surfaces. As

explained above in Section 3.4.2, the on-site SWM facility will be designed to manage

stormwater runoff from both Phase 1 and Phase 2. Therefore, the overall Site area will be

considered for SWM calculations.

The total site weighted runoff coefficient has been calculated to be ‘C’=0.76. Refer to Table

3.6 for the surface and area breakdown and Figure SWM-1 in Appendix D for an illustration

of the various surface types.

Table 3.6 – Proposed Surface and Area Breakdown

Surface
Runoff

Coefficient
(‘C’)

Area
(m2)

% Area

of Site
Weighted ‘C’
Component

Conventional Flat Roof 0.90 3,184 42.8 0.38

Green Roof 0.50 2,123 28.5 0.14

Landscaping at Grade 0.25 418 5.6 0.03

Impervious at Grade 0.90 1,672 22.5 0.20



340-376R Dufferin Street & 2 Melbourne Avenue, Toronto, Ontario Page 20
Site Servicing and Stage 2 Stormwater Management Report

Hullmark Sunlife (376 Dufferin) LP RVA 216056
July 20, 2022

Surface
Runoff

Coefficient
(‘C’)

Area
(m2)

% Area

of Site
Weighted ‘C’
Component

Uncontrolled Impervious at
Grade

0.90 47 0.6 0.006

Uncontrolled Pervious at
Grade

0.25 0 0 0

Total 7,444 100% 0.76

Based on the WWFM Guidelines, the allowed peak discharge from the Site is to be based

on controlling the discharge rate to the pre-development 2-year storm with a maximum

runoff coefficient of C=0.5 or the existing capacity of the receiving storm sewer, whichever

is less. Since the existing Site has a runoff coefficient of greater than C=0.5, a runoff

coefficient of C=0.5 would therefore apply to the Site and the allowable peak storm

discharge from the redeveloped Site can be calculated as follows:

( ) = 2.78 = 2.78  0.50  88.20  0.7444 = 91.26

4.0 STORMWATER MANAGEMENT PLAN

4.1 Storm Drainage Criteria

The City of Toronto Wet Weather Flow Master Management Plan (WWFMMP) policy

encourages the use of a “treatment train” approach to stormwater management that

considers storm run-off as a resource. This philosophy considers best management

measures that can be undertaken at the source, conveyance, and end of pipe locations.

Opportunities to allow stormwater run-off to be infiltrated back into the ground at the source

either by directing run-off to pervious surfaces or by way of infiltration/exfiltration

techniques are a key component of the City’s WWFMMP policy.

Based on the City of Toronto WWFM Guidelines, the following general SWM criteria would

apply to the redevelopment of this site:

 Water Balance: Retain stormwater on-site to the extent practicable to achieve the

same level of annual volume of overland runoff from the site in the pre-

development (existing) condition.  The maximum allowable annual volume is 50%

of the total average annual rainfall depth (this equates to the capture and retention

of approximately 5mm of runoff on a daily event basis).

 Water Quality: Provide long-term average removal of 80% of Total Suspended

Solids on an annual loading basis from the post-development site.
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 Water Quantity (Rate Control): Control flows from the site during all design storm

events (2-year through 100-year design storms) to a rate no greater than the peak

run-off rate that would be generated on the predeveloped site in a 2-year storm

event with a “C” value of C=0.50, or the existing capacity of the receiving sewer,

whichever is less.

 Run-off generated on the entire site, in all storm events, up to and including the

100-year event, shall be contained on-site.

 Maintain existing drainage patterns, ensuring adjacent properties are not

adversely affected.

The IDF curve information for the I2 to I100 storms as obtained from the City of Toronto’s

WWFM Guidelines are as follows:

I2 (mm/hr) = 21.8 (T)-0.78, where T is in hours

I5 (mm/hr) = 32.0 (T)-0.79, where T is in hours

I10 (mm/hr) = 38.7 (T)-0.80, where T is in hours

I25 (mm/hr) = 45.2 (T)-0.80, where T is in hours

I50 (mm/hr) = 53.5 (T)-0.80, where T is in hours

I100 (mm/hr) = 59.7 (T)-0.80, where T is in hours

These equations can be re-expressed in the traditional IDF format (where T is in minutes)

as follows:

I2 (mm/hr) = 531.391/ (T + 0)0.78

I5 (mm/hr) = 812.623 / (T + 0)0.79

I10 (mm/hr) = 1023.840 / (T + 0)0.80

I25 (mm/hr) = 1195.800 / (T + 0)0.80

I50 (mm/hr) = 1415.390 / (T + 0)0.80

I100 (mm/hr) = 1579.41 / (T + 0)0.80

4.2 Proposed Stormwater Management

4.2.1 General Description of Proposed SWM Plan

As mentioned in Section 3.4.2, Phase 1 and Phase 2 will have a combined SWM facility.

The existing gradient of Dufferin Street falls at roughly a 0.5% gradient from south to north
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along the frontage of the Site to about the location of the existing Dufferin Street driveway.

North of the Dufferin Street driveway, the gradient of Dufferin Street slopes at roughly

5.0% north towards Queen Street. Due to the profile of the Dufferin Street roadway, the

north limit of the Site is approximately 2m lower than the vehicular driveway entrance off

Dufferin Street.

For this reason, the SWM facility is proposed to be located at the northeast corner of the

Site which represents the lowest elevation around the Site. The SWM facility is proposed

to be incorporated into the basement structure of the building at an area where a portion

of the basement extends beyond the building at grade to permit maintenance access

through MH lids at grade. Due to the façade retention of 360 Dufferin Street, the building

at grade is proposed to be constructed to the limits of the property line with the exception

of a small area at the northeast corner of the Site. Due to the façade retention, this further

limits the location of the SWM facility to the northeast corner of the Site where there is a

proposed setback of the building at grade from the property line.

The proposed Phase 1 and Phase 2 buildings will both employ green roof surfaces on

portions of the rooftop surfaces and amenity areas. These green roof surfaces will serve

to reduce the rate and quantity of runoff, as well as provide on-site stormwater quality

benefits. In addition to the green roof surfaces, planters will be employed to the extent

possible on both the podium amenity areas and at ground level. Refer to Table 3.6 for a

breakdown and Figure SWM-1 in Appendix D for an illustration of the various site surface

areas.

Studies of extensive green roofs in Toronto and other areas in Canada and the United

States have demonstrated that they can effectively reduce annual runoff by as much as

60% through evapotranspiration, with intensive green roofs and planters exceeding that

level. At this time, it is anticipated that the green roof selected for this Site will be

representative of an intensive green roof system capable of providing at least 7.0 mm

(60% annual average rainfall) rainfall/runoff reduction.

The runoff reduction that will result from the “green” surfaces will be insufficient to meet

the City’s requirement of capturing a minimum of 5 mm of runoff over the Site. Rainwater

harvesting for reuse will be employed by the Owner which will include either irrigation or

a greywater toilet flushing system to supplement the pervious “green” surfaces to meet

the water balance target.

With respect to stormwater quality, a large portion of the Site is comprised of roof surfaces

that are relatively clean in terms of TSS loading. However, the vehicular driveways, and

at-grade walkways/courtyard within the Site will be subject to TSS loading from vehicular

traffic and/or associated winter sanding etc. The other miscellaneous hardscape surfaces

at grade may also present a higher TSS loading due to their use. Consequently, it is
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proposed to utilize a stormwater treatment device within the basement level certified for

80% TSS removal efficiency by field performance data (verified under TARP Tier II Testing

Protocols used in the NJDEP assessment certification program). The use of a Stormfilter®

manufactured by Contech Engineered Solutions LLC is proposed to meet this

requirement. The chambers into which the Stormfilter® filtration system will be housed, will

be cast into the basement structure. The Stormfilter® chamber will be part of the overall

SWM facility and will, as such, be located at the northeast corner of the Site. An access

lid for the Stormfilter® chamber will be provided above the chamber to allow for regular

maintenance and replacement of the filter cartridges.

All of the captured stormwater on Site will be directed to the Stormfilter® chamber, which,

in turn, will discharge to the rainwater harvesting cistern located below the outlet of the

detention tank. This cistern will retain stormwater runoff for reuse on-site. This is discussed

in greater detail in below.

The SWM detention tank will be designed to capture the 100-year storm from the Site,

with the allowable release rate being limited to a 2-year storm with a runoff coefficient C =

0.5. For storm events that exceed the detention tank’s capacity (i.e., greater than the 100-

year design storm), emergency overland flow will be provided via the at grade MH access

opening to the tank (at elevation ±90.40m) to safely convey the excess to Dufferin Street.

The details and configuration of all components regarding the SWM plan are shown on

the Site Servicing and SWM drawings in Appendix E. The following section outlines the

specific calculations associated with the various SWM targets.

4.2.2 Calculation Methodology

4.2.2.1 Detention Volume

To calculate the proposed discharge rates and required detention volumes, a Visual

Otthymo Model (VO2) was created to simulate the storage and discharge characteristics

of the site.

The following commands were used to model the site:

(1,2) The StandHyd command was used to model the at grade portion of the

Site.  IA values of 7 mm and 1 mm were assigned to the pervious and impervious

components, respectively. Furthermore, a CN value of 95 was applied to mimic the

high potential for stormwater to be converted to runoff for rainfall events that

exceed the assigned IA values in consideration that the ground floor slab is

expected to be roughly 300 mm – 1,500 mm below the surface grade.
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(3,4) StandHyd commands were used to model the roof areas of the Site.  IA

values of 7 mm and 1mm were assigned to the green roof components and

conventional flat roof portion respectively. Furthermore, a CN value of 98 was

applied to mimic the high potential for stormwater to be converted to runoff for

rainfall events that exceed the assigned IA values.

(5) The AddHyd command was used to add the individual area catchments.

(6) The RouteReservoir command was used to simulate the detention and

discharge characteristics for the Site’s combined SWM detention tank.

(7) StandHyd command were used to model the relatively minor perimeter

areas that are considered uncontrolled drainage.

Figure 4.1– V02 Model Schematic

A 155 mm Ø orifice plate will serve to control the peak Site discharge rate. Based on the

configuration of the tank and the orifice, a stage storage discharge curve was produced to

develop the VO2 route reservoir module. Table 4.1 summarizes the results for the model

simulations for the 2-year to 100-year design storms and Table 4.2 summarizes the Site

stormwater detention storage volumes in the combined detention tank.
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Table 4.1 – Proposed Peak Discharge Rate from Site

Storm Event

Allowable Peak
Discharge Rate

[L/s]

Peak Discharge to
Municipal Storm

Sewer
[L/s]

Peak Uncontrolled
Discharge

[L/s]

Total Peak
Site

Discharge*
(L/s)

2-Year 91.26 44 1 45

5-Year 91.26 58 2 58

10-Year 91.26 67 2 67

25-Year 91.26 74 2 74

50-Year 91.26 83 3 83

100-Year 91.26 89 3 89

*Accounts for time to peak variances in individual hydrographs

Table 4.2 – Proposed Site Stormwater Storage

Storm Event

Total Storage Required

(m3)

Total Storage Provided

(m3)

2-Year 60 300

5-Year 97 300

10-Year 128 300

25-Year 157 300

50-Year 197 300

100-Year 228 300

The VO2 model output indicates that the post-development peak flow rates for the 2-year

through 100-year events are less than the allowable flow rate to the municipal sewer.

Refer to Appendix D for Post-Development Controlled Peak Discharge Rate & Storage

Calculations for complete VO2 output as well as input parameters.

4.2.2.2 Water Balance

The City of Toronto Wet Weather Flow Management (WWFM) Guidelines target for water

balance is to retain stormwater on-site, to the extent practicable, to achieve the same level

of annual volume of overland runoff from the Site in the predevelopment (existing)

condition, with a maximum allowable annual volume of overland runoff of 50% of the total

average annual rainfall depth.

Using Figure 2 from the WWFM Guidelines, greater than 50% of the average annual

rainfall depth leaves the Site as runoff.  As a result, the maximum allowable volume of

overland runoff is 50% of the annual depth of rainfall.
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Using Figure 1a from the WWFM Guidelines, it was determined that based on an allowable

runoff of 50% of the average annual rainfall depth, 3.5 mm of rainfall from the green roofs

and impervious at grade surfaces must be retained on-site. A spreadsheet table was

prepared to summarize the daily depth of rain “captured” over the site. The site was divided

according to surface condition (column 1), and respective areas of each surface condition

(columns 2 and 3). Furthermore, an initial abstraction (I.A.) value (column 4) was derived

for each surface condition. The initial abstraction effectively represents the depth of daily

rain that falls on the surface and is not converted to runoff. As the initial abstraction values

alone are not enough to reduce the volume of runoff to 50% of the total annual average

rainfall over the entire site, an additional depth of rainfall will be directed from the roof to

the rainwater harvesting cistern (column 5) for rainwater harvesting re-use.  The total

effective IA (column 6) which is the sum of columns 4 – 5, was compared to Figure 1a of

the WWFM guidelines, and a percent of total annual average rainfall was derived for each

surface area (column 7). This was then weighted over the total site (column 8) so that a

total average annual capture can be totaled.

Refer to Table 4.3 for a summary of the surface conditions, initial abstraction values,

corresponding areas, and rainfall capture depths for the site.

Table 4.3 – Water Balance

1 2 3 4 5 6 7 8

Surface
Area
(m2)

%
Total
Site
Area

Surface
IA

(mm)

Depth
Directed

to
Cistern
(mm)

Total
Effective

IA
(mm)

% Of
Total

Annual
Average
Rainfall

(%)

% Of Total
Annual

Average
Rainfall Over

Site

Conventional
Flat roof

3184 42.8 1.0 3.5 4.5 47 20.1

Green Roof 2123 28.5 7.0* 0.0 7.0 60 17.1

Landscaping at
Grade

418 5.6 7.0** 0.0 7.0 60 3.4

Impervious at
Grade

1672 22.5 1.0 3.5 4.5 47 10.6

Uncontrolled
Impervious at
Grade

47 1.2 1.0 0.0 1.0 15 0.1

Uncontrolled
Pervious at
Grade

0 0 7.0** 0.0 7.0 60 0.0

Total 7444 100% 51.2%
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* Intensive Green Roof

** Due to the nature of the pervious areas at grade requiring significant soil depths to support the proposed

landscaping (450mm – 1,500mm), the areas are being considered intensive green roofs with an IA of 7 mm.

4.2.2.3 Water Quality

The City of Toronto Wet Weather Flow Management (WWFM) Guidelines water quality

target is for the long-term average removal of 80% of Total Suspended Solids (TSS) on

an annual loading basis from all runoff leaving the proposed development site based on

the post-development level of imperviousness. The rationale for effective TSS removal

rates corresponding to the surfaces on the Site is as follows:

Conventional Flat Roofs, Green Roofs, & Amenity Landscaping: Rooftop

areas are subject only to airborne particles and insignificant amounts of sediment

transported by foot traffic. As such, an effective removal efficiency of 80% to 90%

is often considered to be reasonable on a traditional flat roof or green roof. In this

regard, the City of Toronto generally accepts a performance rating of 80% for roof

surfaces.

Pervious & Impervious at Grade: Runoff from ground level surfaces will be

directed to the Stormfilter® before being directed into the stormwater detention

tank. The Stormfilter® has been designed to provide 80% TSS removal from the at

grade runoff.

Uncontrolled Perimeter Drainage: There are minor areas around the perimeter

of the Site which are uncontrolled. These areas are relatively small and with

respect to the overall Site, they are considered insignificant with respect to

achieving the stormwater quality target.

In summary, due to most of the site surfaces (>99% of the Site area) receiving TSS

removal efficiency rates of 80%, the City’s water quality target is met.

4.2.3 Maintenance

The stormwater management and drainage system for the Site does require regular

maintenance to ensure that it functions as intended and continues to meet the by-law

requirements of the City. Key components of the system and applicable maintenance

issues are as follows:

SWM Tanks: The SWM detention tank and the rainwater harvesting cistern will receive

runoff that is either from a relatively “clean” rooftop source or runoff that has passed

through a Stormfilter® system. Nevertheless, the SWM detention tank and rainwater

harvesting cistern should be inspected at a minimum annually and cleaned out when

sediment accumulates to a greater depth than 25 mm or as prescribed by the



340-376R Dufferin Street & 2 Melbourne Avenue, Toronto, Ontario Page 28
Site Servicing and Stage 2 Stormwater Management Report

Hullmark Sunlife (376 Dufferin) LP RVA 216056
July 20, 2022

designer/supplier. Any additional requirements set out by the irrigation and or greywater

system supplier/manufacturer should also be met.

Stormwater Treatment Unit: The Stormfilter® system will require regular maintenance as

well as regular replacement of the individual filter cartridges. The capture and removal of

sediment from the stormwater will degrade the filter media to a point where it can no longer

function properly and, as a result, regular replacement of the filters will be required. The

duration between filter changes will depend on the quality of the runoff entering the system

and the frequency of rain events. These units should be maintained in accordance with

the manufacturer’s recommendations, and it is suggested that a maintenance contract for

inspection and required change out of filters be entered into with a qualified contractor.

Area Drains/Catchbasins/Roof Drains:  Area drains, and roof drains should be

inspected at a minimum semi-annually to ensure that they are free of debris that may clog

them.

Pump Systems: The rainwater harvesting cistern will incorporate pumps and control

systems specified by the mechanical and/or specialty irrigation/greywater consultants.

Specifics of the operations and maintenance required will be identified by the Mechanical

Engineer and the irrigation and/or greywater system’s supplier /manufacturer(s) once the

final system is selected. During annual commissioning of the system prior to turning on

the irrigation system, the cistern tanks should be inspected and cleaned of

sediment/debris.

Green Roofs: As a living system, the plant material will require periodic maintenance in

addition to regular watering until plant material is established. Specifics of the green roof

maintenance will be identified by the Architect and Landscape Architect once the final

system is selected.

5.0 EROSION AND SEDIMENT CONTROL DURING CONSTRUCTION

Measures are to be taken during construction to ensure that erosion and/or transportation

of sediments off-site is controlled. Mitigation measures include:

 Erection of sediment control fence prior to construction, and maintenance

throughout construction activities.

 Construction of a clear-stone “mud-mat” at construction site exists to control the

tracking of sediments off-site from the tires of vehicles.

 Use of watering for dust control.
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 Application to the City for a permit to discharge construction water, including the

testing and sediment removal pre-pumping measures required to meet the City

permit requirements and sewer use bylaw.

6.0 CONCLUSION

With respect to the proposed redevelopment at 340-376R Dufferin Street & 2 Melbourne

Avenue, the proposed site servicing and stormwater management system will address the

requirements of the City of Toronto, as follows:

Foundation Drainage

The Hydrogeological report estimates a short-term discharge rate of 195,000 L/day (2.26

L/s). It is the Owner’s intent to design the underground parking structure as a watertight

structure which can structurally withstand the hydrostatic forces acting on it. As such, the

Owner is not proposing the long-term discharge of foundation drainage to the municipal

sewer.

With respect to the ‘existing courtyard building’ (350 Dufferin Street) which will remain, it

was found to have no foundation drainage discharge based on a letter prepared by Pinchin

Ltd. (Pinchin) dated August 23, 2021. It was concluded that this was due to recent

waterproofing updates done to the existing basement structure. Post development, the

groundwater collection system from the building will be disconnected from the on-site

plumbing system and the owner will monitor the volume of water collected in the existing

sump pits and haul it off site as necessary by a licensed contractor.

Sanitary

‘Phase 1’ of the development will have three (3) 200mm Ø sanitary services to the 600mm

Ø combined sewer on Dufferin Street. ‘Phase 2’ of the development will have two (2)

150mm Ø sanitary services to the 375mm Ø sanitary sewer on Melbourne Avenue. It is

currently envisioned that each phase will be designed with separate sanitary plumbing

systems to capture and convey sanitary flows.

There will be a net-reduction in total flows to the combined sewer system, since all existing

uncontrolled storm drainage that drains out to the combined sewer system, will instead

have controlled discharge out to the 1650mm storm sewer from the redeveloped site. This

will result in a net decrease of flows of about 128.45 L/s. Hence, a further downstream

analysis of the combined sewer system is not required.

Water

‘Phase 1’ of the development will have three (3) 150mm Ø domestic water services to the

300mm Ø watermain on Dufferin Street. ‘Phase 2’ of the development will have two (2)
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150mm Ø domestic water services to the 300mm Ø watermain on Dufferin Street. The

development will be serviced by one (1) 200mm Ø fire service, which will be installed in a

“h” configuration in accordance with City standards and will include one of the Phase 1

domestic services branching off this fire service. A fire flow plus Max day water demand

of 375 L/s has been estimated for the proposed development, and a hydrant flow test

indicated the existing municipal watermain system has a capacity of 440.40 L/s, which

should be sufficient to support the proposed development.

Storm

The development will have one (1) 250 mm Ø storm service connection to the 1,600 mm

Ø storm sewer located on Dufferin Street. The service will convey a maximum controlled

discharge of less than 91.2 L/s from the proposed site SWM system. A 300 m3 detention

tank with a 155 mm Ø orifice plate will provide the required detention volume for that

discharge rate.

The implementation of rainwater harvesting for reuse as irrigation and/or toilet flushing will

serve to meet the City’s water balance target and limit the total average annual runoff

volume to 49% of the annual average rainfall to match pre-development conditions.

Effectively 99% of the proposed site receives a TSS efficiency removal rate of 80% and,

as a result, the clean nature of roof runoff and the filtered at grade surfaces will serve to

meet the City’s 80% TSS removal water quality requirement.

Summary of Key SWM Parameters

 Stormwater Detention Volume:  228 m3 required, 300 m3 provided.

 Stormwater discharge control: 155 mm Ø orifice plate.

 Rainwater Harvesting Cistern Volume = ±30 m3.

 100-year Water level in SWM Facility = ±89.625m.

 SWM Facility emergency overland flow elevation = ±90.40m.
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We trust that this report satisfies the requirements of the City of Toronto with respect to

the subject development. Should you have any questions, please do not hesitate to

contact the undersigned.

R. V. ANDERSON ASSOCIATES LIMITED

Report Prepared By: Report Reviewed by:

Mufaddal Shabbir, P.Eng. David Stafford, P.Eng.

Project Engineer Associate
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APPENDIX B

SANITARY DEMAND ANALYSIS



Appendix B: Sanitary Servicing Demand Analysis RVA 216056

Total

Total Office Floor Area** m2 7,916

Total Office Floor Area ha 1

Total Equivalent Population @ 3.3 persons/100m2* L/s/ha 261

Total Office Flow @ 250L/cap/day* L/s 0.76

Total Site Area m2 7,444

Total Site Area ha 0.74

Total Infiltration L/s 0.19

Total Sanitary Peak Flow L/s 0.95

TABLE B1 - EXISTING SITE

* as per City of Toronto Design Criteria for Sewers and Watermains - Jan. 2021.

** estimated footprint of existing buildings using Topographic Survey from KRCMAR Surveyors LTD.
Dated April 25, 2019.
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Appendix B: Sanitary Servicing Demand Analysis RVA 216056

TOTAL

Total Units** units 564

Total One Bedroom Units % 69%

Total Bachelor & One Bedroom Units** units 387

Persons Per Unit* persons/unit 1.4

Total Two Bedroom Units % 21.6%

Total Two Bedroom Units** units 122

Persons Per Unit* persons/unit 2.1

Total Three Bedroom Units % 9.8%

Total Three Bedroom Units** units 55

Persons Per Unit* persons/unit 3.1

Total Residential Population persons 969

Total Population Used for Calculation Purposes*** persons 1,000

Total Residential Flow @ 240 L/person/day* L/day 240,000

Total Residential Flow L/s 2.78

Peaking Factor**** 3.80

Total Residential Peak Flow- Phase 1 L/s 10.56

* as per City of Toronto Design Criteria for Sewers and Watermains - Jan 2021.

TABLE B2 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - RESIDENTIAL - PHASE 1

**** Peaking Factor calculated by using Harmon's Formula (1+ 14/(4 + P^0.5)).

**Based on Architectural Stats received from Sweeny and Co Architects. dated Mar 17, 2022

*** The population was rounded up to provide a conservative figure for demand calculations.
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Appendix B: Sanitary Servicing Demand Analysis RVA 216056

Total

Total Retail Floor Area** m2 988

Total Retail Floor Area ha 0.0988

Total Equivalent Population @ 1.1persons/100m2* persons 11

Total Retail Flow @ 250L/cap/day L/s 0.03

Total Retail Peak Flow - Phase 1 L/s 0.03

TABLE B3 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - RETAIL AREA - PHASE 1

* as per City of Toronto Design Criteria for Sewers and Watermains - Jan 2021.

**Based on Architectural Stats received from Sweeny and Co Architects. dated Mar 17, 2022
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Appendix B: Sanitary Servicing Demand Analysis RVA 216056

Total

Total Flex Floor Area** m2 1,975

Total Flex Floor Area ha 0.1975

Total Equivalent Population @ 3.3persons/100m2* persons 65

Total Flex Flow @ 250L/cap/day L/s 0.19

Total Flex Peak Flow - Phase 1 L/s 0.19

TABLE B4 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - FLEX AREA - PHASE 1

* as per City of Toronto Design Criteria for Sewers and Watermains - Jan 2021.

**Based on Architectural Stats received from Sweeny and Co Architects. dated Mar 17, 2022
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Appendix B: Sanitary Servicing Demand Analysis RVA 216056

Total

Total Building Floor Area m2 898

Total Building Floor Area ha 0.0898

Total Equivalent Population @ 3.3persons/100m2* persons 30

Total Building Flow @ 250L/cap/day L/s 0.09

Total Building Peak Flow - Phase 1 L/s 0.09

TABLE B5 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - EXISTING BUILDING - PHASE 1

* as per City of Toronto Design Criteria for Sewers and Watermains - Jan 2021.

** estimated footprint of existing building using Topographic Survey from KRCMAR Surveyors LTD.
Dated April 25, 2019.
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Appendix B: Sanitary Servicing Demand Analysis RVA 216056

Site Area m2 5771

Site Area ha 0.5771

Infiltration Allowance* L/s/ha 0.26

Total Infiltration Peak Flow-Phase 1 L/s 0.15

TABLE B6 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - INFILTRATION - PHASE 1

* as per City of Toronto Design Criteria for Sewers and Watermains - Jan 2021.
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Appendix B: Sanitary Servicing Demand Analysis RVA 216056

TOTAL

Total Residential Peak Flow L/s 10.56

Total Retail Peak Flow L/s 0.03

Total Flex Peak Flow L/s 0.19

Total Office Peak Flow (Existing Building) L/s 0.09

Total Infiltration Peak Flow L/s 0.15

Total Sanitary Peak Flow - Phase 1 L/s 11.01

TABLE B7 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - PHASE 1
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Appendix B: Sanitary Servicing Demand Analysis RVA 216056

TOTAL

Total Units** units 100

Total One Bedroom Units % 50%

Total Bachelor & One Bedroom Units** units 50

Persons Per Unit* persons/unit 1.4

Total Two Bedroom Units % 38.0%

Total Two Bedroom Units** units 38

Persons Per Unit* persons/unit 2.1

Total Three Bedroom Units % 12.0%

Total Three Bedroom Units** units 12

Persons Per Unit* persons/unit 3.1

Total Residential Population persons 187

Total Population Used for Calculation Purposes*** persons 200

Total Residential Flow @ 240 L/person/day* L/day 48,000

Total Residential Flow L/s 0.56

Peaking Factor**** 4.15

Total Residential Peak Flow- Phase 2 L/s 2.30

* as per City of Toronto Design Criteria for Sewers and Watermains - Jan 2021.

**Based on Architectural Stats received from Sweeny and Co Architects. dated Mar 17, 2022

*** The population was rounded up to provide a conservative figure for demand calculations.

**** Peaking Factor calculated by using Harmon's Formula (1+ 14/(4 + P^0.5)).

TABLE B8 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - RESIDENTIAL - Phase 2
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Appendix B: Sanitary Servicing Demand Analysis RVA 216056

Total

Total Retail Floor Area** m2 752

Total Retail Floor Area ha 0.0752

Total Equivalent Population @ 1.1persons/100m2* persons 8

Total Retail Flow @ 250L/cap/day L/s 0.02

Total Retail Peak Flow-Phase 2 L/s 0.02

TABLE B9 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - RETAIL - PHASE 2

* as per City of Toronto Design Criteria for Sewers and Watermains - Jan 2021.

**Based on Architectural Stats received from Sweeny and Co Architects. dated Mar 17, 2022
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Appendix B: Sanitary Servicing Demand Analysis RVA 216056

Site Area m2 1673

Site Area ha 0.1673

Infiltration Allowance* L/s/ha 0.26

Total Infiltration Peak Flow-Phase 2 L/s 0.04

TABLE B10 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - INFILTRATION - PHASE 2

* as per City of Toronto Design Criteria for Sewers and Watermains - Jan 2021.
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Appendix B: Sanitary Servicing Demand Analysis RVA 216056

TOTAL

Total Residential Peak Flow L/s 2.30

Total Retail Peak Flow L/s 0.02

Total Infiltration Peak Flow L/s 0.04

Total Sanitary Peak Flow-Phase 2 L/s 2.37

TABLE B11 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - PHASE 2
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Appendix B: Sanitary Servicing Demand Analysis RVA 216056

TOTAL

Total Units** units 664

Total One Bedroom Units % 66%

Total Bachelor & One Bedroom Units** units 437

Persons Per Unit* persons/unit 1.4

Total Two Bedroom Units % 24.1%

Total Two Bedroom Units** units 160

Persons Per Unit* persons/unit 2.1

Total Three Bedroom Units % 10.1%

Total Three Bedroom Units** units 67

Persons Per Unit* persons/unit 3.1

Total Residential Population persons 1,156

Total Population Used for Calculation Purposes*** persons 1,200

Total Residential Flow @ 240 L/person/day* L/day 288,000

Total Residential Flow L/s 3.33

Peaking Factor**** 3.75

Total Residential Peak Flow- Phase 1&2 L/s 12.49

*** The population was rounded up to provide a conservative figure for demand calculations.

**** Peaking Factor calculated by using Harmon's Formula (1+ 14/(4 + P^0.5)).

TABLE B12 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - RESIDENTIAL - Phase 1&2

* as per City of Toronto Design Criteria for Sewers and Watermains - Jan 2021.

**Based on Architectural Stats received from Sweeny and Co Architects. dated Mar 17, 2022
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Appendix B: Sanitary Servicing Demand Analysis RVA 216056

TOTAL

Total Residential Peak Flow L/s 12.49

Total Retail Peak Flow L/s 0.06

Total Flex Peak Flow L/s 0.19

Total Office Peak  Flow (Existing Building) L/s 0.09

Total Infiltration Peak Flow L/s 0.19

Total Sanitary Peak Flow-Phase 1&2 L/s 13.02

Total Sanitary Peak Flow-Phase 1&2* L/s 13.50

TABLE B13 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - OVERALL (PHASE 1 & 2)

*The sanitary peak flow was rounded up to provide a conservative figure for demand calculations.
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APPENDIX C

WATER DEMAND ANALYSIS





Water Servicing and Fire Flow Analysis 216056

TOTAL 

Total Units units 564

Total One-Bedroom Units % 69%

Total One-Bedroom Units** units 387 

Persons Per Unit* persons/unit 1.4

Total Two Bedroom Units % 21.6%

Total Two Bedroom Units** units 122 

Persons Per Unit* persons/unit 2.1

Total Three Bedroom Units % 9.8%

Total Three Bedroom Units** units 55

Persons Per Unit* persons/unit 3.1

Total Residential Population persons 969

Total Population Used for Calculation Purposes*** persons 1,000 

Per Capita Demand @ 190 L/person/day* L/day 190,000

Equivalent Population Demand L/s 2.20

Peak Hour Peaking Factor* 2.5

Peak Hour Design Demand Rate L/s 5.50 

Peak Hour Design Demand Rate (m3/day) m3/day 475

Maximum Day Peaking Factor* 1.3 

Maximum Day Design Demand Rate L/s 2.86 

Maximum Day Design Demand Rate (m3/day) m3/day 247

* as per City of Toronto Design Criteria for Sewers and Watermains - Jan. 2021

***The population was rounded up to provide a conservative figure for demand calculations.

**Based on Architectural Stats received from Sweeny and Co Architects. dated Mar

17, 2022

TABLE C1 - PROPOSED PEAK  WATER DEMAND CALCULATIONS - RESIDENTIAL -
PHASE 1
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Water Servicing and Fire Flow Analysis 216056

TOTAL

Total Retail Floor Area** m2 1,000 

Equivalent Population Density* persons/100m2 1.1

Equivalent Population persons 11

Per Capita Demand @ 190 L/person/day* L/day 2,090

Total Retail Demand L/s 0.02

Peak Hour Peaking Factor* 1.2

Peak Hour Design Demand L/s 0.03 

Peak Hour Design Demand m3/day 3

Maximum Day Peaking Factor* 1.1

Maximum Day Design Demand L/s 0.03 

Maximum Day Design Demand m3/day 2

* as per City of Toronto Design Criteria for Sewers and Watermains - Jan. 2021

TABLE C2 - PROPOSED PEAK  WATER DEMAND CALCULATIONS - RETAIL -
PHASE 1

**Based on Architectural Stats received from Sweeny and Co Architects. dated Mar 
17, 2022
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Water Servicing and Fire Flow Analysis 216056

TOTAL

Total Flex Floor Area** m2 1,500

Equivalent Population Density* persons/100m2 3.3

Equivalent Population persons 50

Per Capita Demand @ 190 L/person/day* L/day 9,405

Total Flex Demand L/s 0.11

Peak Hour Peaking Factor* 1.9

Peak Hour Design Demand L/s 0.21 

Peak HourDesign Demand m3/day 18

Maximum Day Peaking Factor* 1.1

Maximum Day Design Demand L/s 0.12 

Maximum Day Design Demand m3/day 10

TABLE C3 - PROPOSED PEAK  WATER DEMAND CALCULATIONS - FLEX -

* as per City of Toronto Design Criteria for Sewers and Watermains - Jan. 2021 

**Based on Architectural Stats received from Sweeny and Co Architects. dated Mar 
17, 2022
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Water Servicing and Fire Flow Analysis 216056

TOTAL

Total Building Floor Area** m2 500

Equivalent Population Density* persons/100m2 3.3

Equivalent Population persons 17

Per Capita Demand @ 190 L/person/day* L/day 3,135

Total Water Demand L/s 0.04

Peak Hour Peaking Factor* 1.9

Peak Hour Design Demand L/s 0.07 

Peak Hour Design Demand m3/day 6

Maximum Day Peaking Factor* 1.1

Maximum Day Design Demand L/s 0.04 

Maximum Day Design Demand m3/day 3

TABLE C4 - PROPOSED PEAK  WATER DEMAND CALCULATIONS - EXISTING
BUILDING - PHASE 1

* as per City of Toronto Design Criteria for Sewers and Watermains - Jan. 2021

** estimated footprint of existing buildings using Topographic Survey from KRCMAR
Surveyors LTD. Dated April 25, 2019.
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Water Servicing and Fire Flow Analysis 216056

PEAK HOUR MAXIMUM DAY AVERAGE

Residential Demand L/s 5.50 2.86 2.20

Retail Demand L/s 0.03 0.03 0.02

Flex Demand L/s 0.21 0.12 0.11

Existing Building Demand L/s 0.07 0.04 0.04

Total Flow Rate L/s 5.80 3.05 2.37

Total Flow Rate L/min 348 183 142

TABLE C5- PROPOSED PEAK  WATER DEMAND CALCULATIONS - DOMESTIC - PHASE 1
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Water Servicing and Fire Flow Analysis 216056

TOTAL

Total Building Floor Area** m2 2,000

Equivalent Population Density* persons/100m2 3.3

Equivalent Population persons 66

Per Capita Demand @ 190 L/person/day* L/day 12,540

Total Water Demand L/s 0.15

Peak Hour Peaking Factor* 1.9

Peak Hour Design Demand L/s 0.28 

Peak Hour Design Demand m3/day 24

Maximum Day Peaking Factor* 1.1

Maximum Day Design Demand L/s 0.16 

Maximum Day Design Demand m3/day 14

TABLE C6 - PROPOSED PEAK  WATER DEMAND CALCULATIONS - EXISTING
PHASE 2 BUILDING

* as per City of Toronto Design Criteria for Sewers and Watermains - Jan. 2021

** estimated footprint of existing buildings using Topographic Survey from KRCMAR
Surveyors LTD. Dated April 25, 2019.
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Water Servicing and Fire Flow Analysis 216056

TOTAL

Total Units units 100

Total One-Bedroom Units** % 50% 

Total One-Bedroom Units units 50

Persons Per Unit* persons/unit 1.4

Total Two Bedroom Units % 38.0% 

Total Two Bedroom Units** units 38

Persons Per Unit* persons/unit 2.1

Total Three Bedroom Units % 12.0% 

Total Three Bedroom Units** units 12

Persons Per Unit* persons/unit 3.1

Total Residential Population persons 187

Total Population Used for Calculation Purposes*** persons 200

Per Capita Demand @ 190 L/person/day L/day 38,000

Equivalent Population Demand L/s 0.44 

Peak Hour Peaking Factor* 2.5

Peak Hour Design Demand Rate L/s 1.1 

Peak Hour Design Demand Rate (m3/day) m3/day 95

Maximum Day Peaking Factor* 1.3

Maximum Day Design Demand Rate L/s 0.57

Maximum Day Design Demand Rate (m3/day) m3/day 49

**Based on Architectural Stats received from Sweeny and Co Architects. dated Mar

17, 2022

TABLE C7 - PROPOSED PEAK  WATER DEMAND CALCULATIONS - RESIDENTIAL -
PHASE 2

* as per City of Toronto Design Criteria for Sewers and Watermains - Jan. 2021

***The population was rounded up to provide a conservative figure for demand calculations.
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Water Servicing and Fire Flow Analysis 216056

TOTAL

Total Retail Floor Area** m2 800

Equivalent Population Density* persons/100m2 1.1

Equivalent Population persons 9

Per Capita Demand @ 190 L/person/day* L/day 1,672

Total Retail Demand L/s 0.02

Peak Hour Peaking Factor* 1.2

Peak Hour Design Demand L/s 0.02 

Peak HourDesign Demand m3/day 2

Maximum Day Peaking Factor* 1.1

Maximum Day Design Demand L/s 0.02 

Maximum Day Design Demand m3/day 2

TABLE C8 - PROPOSED PEAK  WATER DEMAND CALCULATIONS - RETAIL -
PHASE 2

* as per City of Toronto Design Criteria for Sewers and Watermains - Jan. 2021 
**Based on Architectural Stats received from Sweeny and Co Architects. dated Mar 
17, 2022
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Water Servicing and Fire Flow Analysis 216056

PEAK HOUR MAXIMUM DAY AVERAGE

Residential Demand L/s 1.10 0.57 0.44

Retail Demand L/s 0.02 0.02 0.02

Total Flow Rate L/s 1.12 0.59 0.46

Total Flow Rate L/min 67 36 28

TABLE C9- PROPOSED PEAK  WATER DEMAND CALCULATIONS - DOMESTIC - PHASE 2
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Water Servicing and Fire Flow Analysis 216056

PEAK HOUR MAXIMUM DAY AVERAGE

Residential Demand L/s 6.60 3.43 2.64

Retail Demand L/s 0.05 0.05 0.04

Flex Demand L/s 0.21 0.12 0.11

Existing Building Demand L/s 0.07 0.04 0.04

Total Flow Rate L/s 6.93 3.64 2.83

Total Flow Rate L/min 416 218 170

TABLE C10 - PROPOSED PEAK  WATER DEMAND CALCULATIONS - DOMESTIC - PHASE
1&2
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Water Servicing and Fire Flow Analysis 216056

Coefficient for type of construction: Fire-resistive 0.6 Ordinary 1

Height in Stories 23 2

3rd Floor Area (Largest Floor Area) m2 3,261

Stories to Use in Calculation (3rd + 25% of each of two
immediately adjoining floors) m2 (4th + 5th) * 25% 1420

Total Area m2 4,681 500

Fire Flow Required L/min 10,000 5,000

Occupancy Charge L/min
15% Reduction for

Limited Combustible
-1,500

0% Reduction for
Combustible

0

Fire Flow Required L/min 8,500 5,000

SUBTOTAL L/min

Reduction for Automatic Sprinklers L/min 30% -2,550 0% 0

SUBTOTAL L/min

Charge for Building Separation
North: Nearest Building 5m 20%
East: Nearest Building 25m 10%
South: Nearest Building 0m 25%
West: Nearest Building 8m 20%
Charge for Building Separation L/min

Fire Flow Required L/min

Fire Flow Required L/s 366.7

22,000

TABLE C16 - FIRE DEMAND CALCULATIONS - BASED ON F.U.S. GUIDELINES - PHASE 1 & EXISTING COURTYARD BUILDING - 2

PHASE 1
EXISTING COURTYARD

BUILDING

13,500

-2,550

10,125
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Water Servicing and Fire Flow Analysis 216056

Coefficient for type of construction: Fire-resistive 0.6 Ordinary 1

Height in Stories 25 2

3rd Floor Area (Largest Floor Area) m2 4,174

Stories to Use in Calculation (3rd + 25% of each of two
immediately adjoining floors) m2 (4th + 5th) * 25% 1853

Total Area m2 6,027 500

Fire Flow Required L/min 11,000 5,000

Occupancy Charge L/min
15% Reduction for

Limited Combustible
-1,650

0% Reduction for
Combustible

0

Fire Flow Required L/min 9,350 5,000

SUBTOTAL L/min

Reduction for Automatic Sprinklers L/min 30% -2,805 0% 0
SUBTOTAL

Charge for Building Separation
North: Nearest Building 5m 20%
East: Nearest Building 25m 10%
South: Nearest Building 0m 25%
West: Nearest Building 8m 20%
Charge for Building Separation L/min

Fire Flow Required L/min

Fire Flow Required L/s 371.8

22,308

TABLE C20 - FIRE DEMAND CALCULATIONS - BASED ON F.U.S. GUIDELINES - PHASE 1&2 & EXISTING COURTYARD BUILDING - 2

PHASE 1&2
EXISTING COURTYARD

BUILDING

14,350

-2805

10,763
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Water Servicing and Fire Flow Analysis 216056

MAX DAY & FIRE FLOWS

MAX DAY 3.64 L/S
FIRE 371.8 L/s
Total Max Day & Fire Flow 375.4 L/s

PEAK HOUR DOMESTIC DEMAND

PEAK RATE 6.93 L/s

THEREFORE, MAX DAY + FIRE FLOW IS GOVERNING REQUIREMENT

WATER DEMAND

Max Day Demand 3.64 L/s 218 L/min
Fire Flow* 371.8 L/s 22,308 L/min
Total Water Demand Requirement 375.4 L/s 22,526 L/min

TABLE C22 - TOTAL WATER DEMAND

PER CITY OF TORONTO DESIGN CRITERIA AND MOE DESIGN
GUIDELINES, WATER SUPPLY SYSTEMS SHOULD BE DESIGNED
TO SATISFY THE GREATER OF EITHER OF THE FOLLOWING
DEMANDS:

-MAXIMUM DAY DOMESTIC DEMAND PLUS FIRE FLOW

-PEAK HOUR DOMESTIC DEMAND

Note (*): Per City of Toronto's Design Criteria for Sewers and
Watermains, in accordance with the Fire Underwriters Survey (FUS),
fire flows will not be less than 4,800L/minute for a 2-hour duration in
addition to maximum daily domestic demand, delivered with a
residual pressure of not less than 140kPa (20psi).

Note: The total water demand shows the worst case where
Phase 1 and 2 have been constructed and the existing courtyard
building has remained separate.
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APPENDIX D

POST DEVELOPMENT PEAK DISCHARGE
RATE AND REQUIRED STORAGE







APPENDIX D - ALLOWABLE SEWER PEAK DISCHARGE RATE 216056

2-YEAR TORONTO TIME OF CONCENTRATION (Tc)
A= 531.391 10
B= 0.0
C= 0.78 INTENSITY = A/(t+B)^C

88.2 mm/hr
AREA

7,444 m2

C= 0.50

PEAK FLOW
Q = CiA

Q = 91.2 L/s

CRITERIA: REDUCE POST DEVELOPMENT FLOWS FROM THE 2 TO 100-YEAR
EVENTS TO THE 2-YEAR PRE-DEVELOPMENT PEAK FLOW RATE WITH A
MAXIMUM RUNOFF COEFFICIENT OF "C"=0.50

ALLOWABLE FOR SITE - Phase 1 & 2

RUN-OFF COEFFICIENT
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APPENDIX D - ALLOWABLE PEAK SITE DISCHARGE CALCULATIONS, AND STORAGE CALCULATIONS RVA 216056

Tank Area (m²) 77.00

Orifice Coefficient (Cd)

Orifice Diameter (mm)
Orifice Area (m²)

Elevation Description Depth of Storage Orifice Discharge
(m) (m) (L/s)

87 0.00 0.00
87.41 0.332 29.869
87.74 0.665 42.242
88.07 0.997 51.735
88.41 1.329 59.739
88.74 1.661 66.790
89.07 1.994 73.165
89.40 2.326 79.027
89.74 2.658 84.484
90.07 2.990 89.608
90.40 3.323 94.455
NOTE: SEE OTTHYMO RESULTS FOR MODEL

3.323 255.833

1.661

2.990 230.249

0.332
0.665

25.583
51.167

1.994 153.500
127.916

179.083
204.666

Orifice Equation (Orifice Plate)

Storage System Discharge Details

0.62

Q=CdA(2g(h2-h1))
0.5

0.0189

Storm Event Modelling - Storage System Characteristics - Condominium Detention System

102.3331.329

(m³)

2.326
2.658

0.997 76.750

Orifice Head Storage

0.00 0.00

(m)

155
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APPENDIX D - SITE WATER BALANCE RVA 216056

340-376 Duffein Street
POST-DEVELOPMENT WATER BALANCE - ALL SURFACES TO CISTERN

Surface Area (sq.m)
% of Total
Site Area

Surface IA
(mm)

% of
Average
Annual

Rain
Capture

Based on
Surface IA

% of Total
Annual
Average

Rainfall Depth
Weighted Over

Entire Site
based on
surface IA

Depth to
Cistern
(mm)

Depth to
SWM Tank

(mm)

Total
Effective IA

(mm)

% of
Average
Annual

Rain
Capture

% of Total Annual
Average Rainfall
Depth Weighted
Over Entire Site

Volume to
Cistern

(m3)

Volume to
SWM Tank

(m3)

TOWER CONTROLED AREAS
Conventional Roof* 3184 42.8% 1.0 15.0% 6.42% 3.50 0.00 4.50 47.0% 20.1% 11.14
Ammenity Terrace 0 0.0% 1.0 15.0% 0.00% 0.00 0.00 1.00 15.0% 0.0% 0.00
Green Roof** 2123 28.5% 7.0 60.0% 17.11% 0.00 0.00 7.00 60.0% 17.1% 0.00

AT GRADE CONTROLED AREAS
Landscaping at Grade*** 418 5.6% 7.0 60.0% 3.37% 0.00 0.00 7.00 60.0% 3.4% 0.00
Impervious at Grade**** 1672 22.5% 1.0 15.0% 3.37% 3.50 0.00 4.50 47.0% 10.6% 5.85

0 0 0.0% 0.0 1.0% 0.00% 0.00 0.00 0.00 0.0% 0.0% 0.00

Uncontrolled Areas to Municipal R.O.W.
Impervious at Grade 47 0.6% 1.0 15.0% 0.09% 0.00 0.00 1.00 15.0% 0.1% 0.00
Landscape at Grade 0 0.00% 7.0 60.0% 0.00% 0.00 0.00 7.00 60.0% 0.0% 0.00

Total 7444 100.0% 30.4% 51.2% 17.00

340-376 Duffein Street
IRRIGATION - POST-DEVELOPMENT WATER BALANCE

840 mm
420 mm

30.4% mm

19.6% mm

165 mm

1228.1 m3

% of total annual average rainfall captured through initital abstraction
% of total annual average rainfall to be captured through other means (50% -

30.4%) =

Total Harvested Volume Required =

Total annual  average rainfall to be retained through other means (19.6% of
840mm)  =

Total annual average rainfall volume to be retained through other means
(165mm x Site Area) =

Total Annual Average Rainfall in Toronto (WWFMG) =
50% of above is to be retained onsite yearly =

17.00
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APPENDIX E

CIVIL DRAWINGS
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APPENDIX G

STORMFILTER® SIZING INFORMATION



Date 17/03/2022 Black Cells = Calculation

Site Information
Project Name 340 - 376 Dufferin Street
Project Location Toronto, ON
OGS ID OGS (PH 1&2)
Drainage Area, Ad 1.84 ac (0.7444 ha)
Impervious Area, Ai 1.47 ac  
Pervious Area, Ap 0.37
% Impervious 80%
Runoff Coefficient, Rc 0.77
Treatment storm flow rate, Qtreat 1.12 cfs (31.8 L/s)

Peak storm flow rate, Qpeak  TBD cfs

Filter System
Filtration brand StormFilter
Cartridge height 18 in
Specific Flow Rate 2.00 gpm/ft2

Flow rate per cartridge 15.00 gpm

SUMMARY
Number of Cartridges 34
Media Type Perlite

Event Mean Concentration (EMC) 150 mg/L
Annual TSS Removal 80%
Percent Runoff Capture 90%

Recommend SFPD0818 vault or CIP

Determining Number of 
Cartridges for Flow Based 
Systems
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