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1.0 INTRODUCTION 

fabian papa & partners has been retained by Berkshire Axis Development Inc. to prepare this 
Functional Servicing and Stormwater Management Report in support of the Draft Plan of 
Subdivision and Re-Zoning Applications for subject development.  This report discusses the 
provision of municipal services for the development proposal, including the stormwater 
management servicing strategy. 

The subject site consists of the properties municipally known as 15 to 23 Toryork Drive located 
near the southwest corner of Toryork Drive and Weston Road, in the City of Toronto.  The 
property currently contains two industrial buildings (a one-storey and a two-storey) and previously 
contained an additional two one-storey industrial building surrounding these (which have since been 
demolished leaving behind vacant land).  The pre-development land area of the subject site is 
approximately 15,688 m2 (1.57 ha) in size.  The property is bound by a gas station to the east, 
industrial buildings to the south, a future public road to the west and Toryork Drive to the north.  
Two aerial photographs of the site can be found in Appendix A; the first from 2013 illustrating all 
four buildings; and the second being a current view with only two buildings. 

The subject site will be divided into three residential blocks (Blocks 1 – 3), with a new municipal 
roadway connecting to Toryork Drive (Street ‘A’), and a new municipal City park (Block 4) at the 
south side of the site.  Each residential block will contain a residential building with one or two 
towers, and multiple levels of underground parkings.  The proposed buildings will range in height 
from 26-storey to 38-storey and the overall development will provide ±1,275 residential units.  
Furthermore, the City is currently undertaking a detailed design for a new municipal roadway that 
will connect Toryork Drive and Finch Avenue West, which will run along the west side of the 
subject development site.  It is anticipated that the road will be constructed at the same time as the 
development and thus the new Street ‘A’ will tie into this new municipal road.  An architectural site 
plan can be found in Appendix A, and excerpt copies of the City’s plan and profile drawings for 
Toryork Drive, Weston Road, the sewer easement, and the new municipal roadway design (latest 
by RV Anderson Associated Limited (RVA)) can be found in Appendix B for reference. 

2.0 WATER SUPPLY 

The existing municipal infrastructure adjacent to the property consists of a 300 mm diameter 
watermain along the north side of Toryork Drive. 

As part of this Draft Plan of Subdivision, a 200 mm diameter watermain is recommended within 
the proposed municipal road, Street ‘A’, which shall connect to the existing 300 mm diameter 
watermain within Toryork Drive at two locations to provide a reliable, looped system.   

The first connection is proposed through the development’s proposed Street ‘A’ at the east end of 
the site and the second is proposed through the City’s future municipal road on the west side of the 
development to Toryork Drive.  Design details for this watermain can be found in the Draft Plan 
Civil Engineering Drawing Set. 

2.1 Surrounding Area PD4W Water Network Field Testing 

A hydraulic field investigation and a hydraulic modelling analysis were conducted by HydraTek & 
Associates to study whether the City’s existing local Pressure District 4 West (PD4W) water supply 
system in the vicinity of the subject site can support the proposed development under maximum 
day demand plus fire demand conditions.  Pressures were recorded at three fire hydrant locations 
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on 07 July 2021, and two hydrant flow tests were performed during that time frame.  The results, 
analysis and written technical memorandum of this hydraulic field investigation can be found in 
Appendix C for reference. 

The hydraulic modelling analysis concluded that a 200 mm looped system with two supplies from 
Toryork Drive or a 250 mm single point connection (with dead-end) are the minimum watermain 
sizes in order to meet (and exceed) the site’s fire flow requirements. 

Due to the overall advantage of a looped system from a water quality perspective (less water 
stagnation) and reliability perspective, a looped connection should be prioritized over single 
connection for development site at 15-23 Toryork Drive. 

2.2 Supply Demands 

In accordance with the City of Toronto demand criteria, the following domestic water demands were 
used in the analyses:  

 Average Day Demand, residential: 190 Lpcd  
 Maximum Day Demand Peaking Factor: 1.3 (residential), 1.10 (commercial) 
 Maximum Hour Demand Peaking Factor: 2.5 (residential), 1.20 (commercial) 

For purposes of estimating population, the following densities have been applied in accordance 
with the City’s Engineering Design Criteria: 

 1 Bedroom:    1.4 persons per unit 
 2 Bedroom:    2.1 persons per unit 
 3 Bedroom:    3.1 persons per unit 
 Commercial:    1.1 persons per 100 m2  

All buildings were studied as part of the water modelling analysis, and the relevant details for all the 
proposed buildings (for clarity purposes) are provided in the following table:   

 Table 1: Water supply demand parameters 

Bldg. Type of 
Construction 

Stories Max. 
Floor 

Area  

(m2) 

No. 
Units 

Population Avg Day 

Demand 

(L/s) 

All Bldgs 

Peak 
Hour 

(L/s) 

All Bldgs 

Max 
Day 

(L/s) 

 

All 

Bldgs 

Bldg. A 

(Block 1) 

Fire-
Resistive 

38 2,183 393 727    

Bldg. B 

(Block 2) 

Fire-
Resistive 

36 916 300 534 

Bldg. C 

(Block 2) 

Fire-
Resistive 

26 920 200 356 

Podium 
(Block 2) 

Fire-
Resistive 

5 3,173 101 188 

Bldg. D 

(Block 3) 

Fire-
Resistive 

29 1,466 281 516 

TOTAL All Buildings 2,321 5.1 12.7 6.6 
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The detailed demand calculations, along with the hydraulic modelling analysis technical 
memorandum, can be found in Appendix C for reference.  The above flow rates will be utilized to 
design the service connections to the blocks. 

2.3 Fire Flow 

The recommended fire flow demand is calculated using the criteria outlined in the Water Supply 
for Public Fire Protection Manual, 1999, by the Fire Underwriters Survey (FUS).  It was found that 
the “worst case” scenario is the Podium in Block 2 due to the overall larger floor area.  The 
corresponding fire flow demands have been calculated and are demonstrated below. 

Appropriate reductions and increases have been applied to the calculation for such things as a 
coefficient of 0.6 for fire-resistant construction, a reduction for low-hazard occupancies (-15%; 
limited combustible), a reduction for a standard, adequately designed sprinkler protection system 
(- 40%), and an increase due to building proximity (+35%). 

The fire flow is calculated as follows (further detailed calculations and summary tables can be found 
in Appendix C): 

Podium Area (A) = Area of largest floor plus 25% of two adjoining floors 

A = 3,173 m2 + [(2,507 m2 + 2,632 m2) × 0.25] = 4,458 m2 

F = 220 × C × √A = [220 × 0.6 × √ (4,458 m2)] = 8,813 L/min 

F = 9,000 L/min (rounded to nearest 1,000) 

Fire Flow = 9,000 × (1-0.15) - 7,650 × 0.40 + 7,650 × 0.35 = 7,268 L/min 

Fire Flow = 7,000 L/min (rounded to nearest 1,000) 

Fire Flow = 116.7 L/s 

The design flows applied in the design of the service connections to the property are as follows: 

 Domestic Supply Line (PHD):     1.0 L/s 

 Total Fire Flow (MDD + Fire):    0.5 L/s + 116.7 L/s = 117.2 L/s 

2.4 Proposed Connections and Layout 

Based on the above demands, a 200 mm diameter watermain is proposed on the east and south 
sides of the new municipal road, Street ‘A’, in accordance with the City’s Development 
Infrastructure Policy and Standards (DIPS) Public Road Cross-Section, and will loop back to 
Toryork Drive via the new City designed public road along the west side of the site.  Although the 
current design set of plans (prepared by R.V. Anderson Associates Ltd. (RVA)) do not currently 
illustrate a watermain in the future right-of-way, it is recommended that one be placed there per 
DIPS for various advantageous reasons.  Discussion between the development site Owner 
(Berkshire Axis Development), our office (fp&p), RVA and the City took place on 13 January 2023.  
The outcome of the meeting was that RVA will prepare a FSR Brief to review and confirm that the 
watermain can be physically installed in Road 2A per their design/plans in order to finalize this 
concept prior to final Draft Plan and Re-zoning approval.  We are confident in the design of the 
infrastructure and anticipate a positive review by RVA.  At the time of writing, RVA’s FSR Brief 
has not been received and will be provided under a separate cover. 
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In accordance with current City policies, each building on the site must be provided with separate 
water connections.  As such, 5 sets of water services will be provided; one for the single tower on 
Block 1, three for the two towers and single podium on Block 2, and one for the single tower on 
Block 3.   

A new 150 mm diameter fire connection shall be provided for each building which shall be 
connected to the proposed 200 mm municipal watermain.  Each fire connection will branch to 
create a 100 mm diameter domestic supply line within the City public right-of-way before crossing 
the property line.  The valves and boxes will be installed directly adjacent to the property line as per 
City requirements.  The meters and back-flow preventers required by the City will be installed within 
the mechanical room on the P1 parking level of each block, one for each connection, which is less 
than 30 m from the street line.   

It is anticipated that the proposed City Park will only require a domestic water connection, and thus 
a 50 mm diameter copper water service has been proposed. 

Given the types of buildings proposed, we understand that all building will be sprinklered.  As such, 
siamese connections for these buildings will be proposed fronting the proposed municipal road, 
Street ‘A’. 

Two new public hydrants shall be installed along the proposed municipal right-of-way of Street ‘A’, 
and two new hydrants shall be located in the new City designed north-south public road (Road 2A) 
on the west side of the site.  Per the Ontario Building Code, a hydrant must be located within 45 m 
of the siamese connection, and 90m to all building faces with municipal frontage.  By placing the 
hydrants along the new municipal roads, as illustrated in the Draft Plan Civil Engineering Drawing 
Set, the requirements of the Ontario Building Code are satisfied with respect to fire protection. 

In addition, the Ontario Building Code (clause 3.2.9.7.4) requires that any building above 84 m in 
height shall be protected by two separate fire service connections separated by an isolation valve.  
Since each tower contemplates heights in excess of 84 m, two fire connection services are required 
for each tower (i.e., excluding the podium).  Furthermore, NFPA 14 (clause 7.12.2) classifies 
buildings greater than 23 m as high-rise and they require a second Siamese connection.  Therefore, 
two siamese connections shall be provided for each tower to satisfy this requirement.  Design details 
can be found in the Draft Plan Civil Engineering Drawing Set. 

2.5 Water Network Analytical Results 

As previously mentioned, a hydraulic modelling analysis was performed on the City’s local Pressure 
District 4 West (PD4W) water supply system in the vicinity of the subject site.  Owing largely to 
the City’s design criteria for fire flow demands for high-rise buildings (i.e., 317 L/s), which is far 
more conservative than the maximum day demand plus fire flows per the FUS as previously 
calculated, the analysis recommended a 200 mm diameter looped watermain, in order to meet (and 
exceed) the site’s fire flow requirements. 

In summary, the results concluded that the existing water infrastructure on Toryork Drive can 
accommodate post-development conditions, even with additional fire flow demand from the 
proposed development.  The maximum fire flow the system can accommodate at the podium on 
Block 2 (worst case) with a looped system design is approx. 403 L/s, well above required FUS flow 
of 118 L/s and the City criteria flow of 317 L/s, and thus well above the minimum City’s minimum 
acceptable pressure of 20 psi (140 kPa) for ‘Max-day + Fire’ demand situations.  
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Therefore, the existing municipal water infrastructure and the proposed watermain network (i.e., 
on Street ‘A’ and the external works on Road 2A) can support the proposed development.  Refer 
to the full report found in Appendix C for reference. 

 

3.0 SANITARY DRAINAGE 

Local sanitary infrastructure adjacent to the subject site consists of a 250 mm diameter sanitary 
sewer that flows westerly within the Toryork Drive right-of-way.  The 250 mm diameter sanitary 
sewer drains to a 600 mm diameter sanitary sewer within an easement downstream of the 
development which ultimately drains to a 750 mm diameter trunk sewer at Finch Avenue West. 

As part of this Draft Plan of Subdivision and Re-Zoning Applciation, two separate drainage outlets 
for a proposed 250 mm diameter sanitary sewer are indicated within the proposed municipal road, 
Street ‘A’.  One outlet shall connect to the existing 250 mm diameter sanitary sewer within Toryork 
Drive on the east side of the development via Street ‘A’ whereas the second outlet connection will 
be through the future City designed municipal right-of-way adjacent to the west portion of the site 
(Road 2A).  The two outlet connections are proposed due to grading constraints and the necessity 
for adequate cover over the proposed municipal sewers.  Similar to the proposed water supply, the 
current design set of plans (prepared by RVA) do not currently illustrate a proposed sanitary sewer 
in the future right-of-way.  Since it is advantageous for this development (including a new municipal 
park), and potentially future development sites, it is recommended that a municipal sanitary sewer 
be designed and installed in this roadway per DIPS standard.  Similar to the watermain review, RVA 
will review and confirm in their FSR Brief that the sanitary sewer can be physically installed in Road 
2A per their design/plans in order to finalize this concept prior to final Draft Plan and Re-zoning 
approval.  We are confident in the design of the infrastructure and anticipate a positive review by 
RVA.  At the time of writing, RVA’s FSR Brief has not been received and will be provided under a 
separate cover.   

Design details can be found in the Draft Plan Civil Engineering Drawing Set. 

3.1 Sanitary Design Flows 

The sanitary design flows for each block were calculated using the City’s current design criteria for 
sewage flow rates.  The relevant design criteria are summarized below. 

Design Flow: 250 Lpcd (for existing ICI sewer flow) 
 450 Lpcd (for proposed residential developments) 
  
Infiltration Flow: 0.26 L/s/ha (for dry weather flow) 
 3.00 L/s/ha (for extreme wet weather flow up to 50 ha) 
 2.00 L/s/ha (for extreme wet weather flow >50 ha) 
 
Peaking Factor: Calculated using the Harmon Formula 
 
Population Density: 0.0272 pers/m2 GFA (industrial) 
 1.4 people/unit (1-Bedroom Residential Unit) 
  2.1 people/unit (2-Bedroom Residential Unit) 
 3.1 people/unit (3-Bedroom Residential Unit) 
 1.1 people/ 100 m2 GFA (Commercial) 
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As previously mentioned, the subject site hosted four one and two storey industrial buildings with 
an estimated total gross floor area of 6,724 m2 and a population of 185 people (6,724 m2 × 
0.0272 people/ m2). 
 
The pre-development flow for the subject site is calculated as follows: 
 

Q
SAN, Pre

= (
250 Lpcd × 185 pers × 4.30Peaking

86400 s / day
) + 0.26  L/s/ha × 1.57 ha = 2.7 L/s 

 
The post-development flow for each block is calculated as follows: 
 
Block 1 

Q
SAN, Post

= (
450 Lpcd × 727 pers × 3.89Peaking

86400 s / day
) + 0.26  L/s/ha × 0.30 ha + 0.621 L/s  = 15.4 L/s 

 
Block 2 

Q
SAN, Post

= (
450 Lpcd × 1078 pers × 3.96Peaking

86400 s / day
) + 0.26  L/s/ha × 0.57 ha + 0.951 L/s  = 23.7 L/s 

 
Block 3 

Q
SAN, Post

= (
450 Lpcd × 516 pers × 3.97Peaking

86400 s / day
) + 0.26  L/s/ha × 0.27 ha + 0.621 L/s  = 11.4 L/s 

 
City Park 

Q
SAN, Post

= (
450 Lpcd × 2 pers × 4.46Peaking

86400 s / day
) + 0.26  L/s/ha × 0.18 ha = 0.1 L/s 

 
 
Municipal Road 

Q
SAN, Post

= 0.25  L/s/ha × 0.26 ha = 0.1 L/s 

 
When reviewed as a whole, the combined peaking factor slightly lowers the post-development 
flow for the entire development which can be calculated as follows: 
 
Subject Site 
 

Q
SAN, Post

= (
450 Lpcd × 2323 pers × 3.53Peaking

86400 s / day
) + 0.26  L/s/ha × 1.57 ha + 2.21 L/s  = 45.4 L/s 

 
The sanitary sewer flow draining to Toryork Drive is calculated to be increased from 2.7 L/s to 
45.4 L/s which is an increase of 42.6 L/s over the pre-development condition.  Please refer to 
Appendix D for the detailed sanitary sewer design sheet. 

 

1 Maximum foundation groundwater sump pump discharge.  See Section 3.2 for details. 



Functional Servicing & Stormwater Management Report 
Draft Plan of Subdivision & Re-Zoning Application  
15-23 Toryork Drive, City of Toronto  

28 February 2023 
File:  20131 

 

  Page 7 

3.2 Groundwater Discharge 

A hydrogeological report, prepared by EXP Services Inc. (EXP), was completed to assess the 
existing groundwater levels in relation to the proposed development excavation and underside of 
footings both for short-term (construction dewatering) and long-term (permanent foundation 
drainage) conditions.  Since the underside of the proposed buildings are below the groundwater 
table, testing was performed to determine the quantity and quality of the pumped foundation 
discharge.  Please see Appendix F for an excerpt copy of the Hydrogeological report.  

The quantity (long-term) of groundwater discharge is anticipated to be 60,000 L/day (0.7 L/s or 
11 usgpm) for the entire development.  The short-term discharge rate expected during construction 
is estimated to be 365,000 L/day (i.e., 4.2 L/s or 67 usgpm) for the entire development.  The 
estimated long-term and short-term groundwater flow rates and anticipated maximum sump pump 
discharge rate for each block are summarized in the table below.  The groundwater sump pump 
maximum discharge rates have been added to the total discharge from the site for the downstream 
sewer analysis.   

Table 2: Summary of groundwater discharge 

Bldg. Area 
(m2) 

% of Total 
Site Area 

(A/15688) 

Long-term 
inflow rate 

(L/s) 

Long-term 
pump estimate 

(L/s / USGPM) 

Short-term 
inflow rate 

(L/s) 

Short-term 
pump estimate  

(L/s / USGPM) 

Block 1 3,196 20.4 0.14 0.63 / 10 0.86 1.26 / 20 

Block 2 5,548 35.4 0.25 0.95 / 15 1.49 2.52 / 40 

Block 3 2,668 17.0 0.12 0.63 / 10 0.72 1.26 / 20 

It should be noted that a Permit to Take Water (PTTW) application must be submitted to the 
Ministry of the Environment, Conservation and Parks (MECP) if the estimated dewatering rates 
exceed 50,000 L/day (0.58 L/s).  It is further noted that the discharge of foundation drainage must 
be in accordance to Toronto Municipal Code, Chapter 681 Sewers, and all future Site Plan 
applicants must contact Toronto Water (Environmental Monitoring & Protection in order to apply 
for a Discharge Permit and enter into the necessary agreements with the City. 

It was determined that the quality of the groundwater meets the sanitary and combined sewer 
parameters for discharge.  It is proposed that the collected groundwater will be pumped to a 
monitoring and sampling port (in accordance with City standard T-709.020) for each block and 
then discharge via the sanitary control manhole to the new 250 mm diameter sanitary sewer on 
Street ‘A’ which ultimately discharges to the existing 250 mm diameter sanitary sewer on Toryork 
Drive.  The short-term will also ultimately discharge to the existing 250 mm diameter sanitary sewer 
on Toryork Drive. 

Details of the sample port, backwater valves, meters, etc., as well as confirmation of the sump pump 
size, will be designed and provided by the mechanical consultant during the Site Plan Application 
stage.       
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3.3 Receiving Sanitary Sewer Capacity (Downstream HGL Analysis) 

This section focuses on understanding the impact of the increased flow from the proposed 
development to the receiving municipal infrastructure.  It is important to note that the post-
development sewage generation rate of 450 Lpcd (as calculated above) is utilized in the design of 
the proposed service connections and new municipal sewer only.  However, while determining the 
capacity of the receiving sewers, a generation rate of 250 Lpcd (per City of Toronto directives) is 
used which yields a net flow increase of 23.7 L/s (i.e., post-development sanitary flow of 24.2 L/s 
plus 2.2 L/s of foundation discharge less pre-development flow of 2.7 L/s).  Although the proposed 
development is residential (240 Lpcd), the surrounding area is industrial and so the 250 Lpcd value 
was used throughout for conservatism and simplicity.  

This proposed development is located within the City’s Basement Flooding Study (BFS) Area 61, 
for which a Municipal Class Environmental Assessment (EA) is still in progress, thus the detailed 
hydraulic dynamic model is not available.  To ensure the existing municipal system can 
accommodate the proposed development, we have prepared a pre- and post-development static 
spreadsheet-based analysis of the sewer system to analyze the operating conditions of the system 
under dry- and wet-weather flow conditions. 

The analysis included sewer segments starting from Steeles Avenue (north of the subject site), along 
Toryork Drive, and terminating at the trunk sewer in the easement between Toryork Drive and 
Finch Avenue West, since the proposed sanitary sewer connections will be made to Toryork Drive.  
The pre-development contributing flows have been estimated by accounting for each property use 
within individual drainage areas including all current development applications, if any, in the 
tributary area.  This information was then used to calculate the contributing populations.     

Under dry-weather flow (DWF) conditions (i.e., infiltration rate of 0.26 L/s/ha), the downstream 
sewers on Toryork Drive do not experience surcharging in pre- or post-development conditions.  
The sewers currently operate between 3.8% and 59.6% of their capacity.  Additional flow from the 
proposed development increases the operating conditions of these sewers to 14.8% and 61.6% of 
their capacity.  Since the sewers experience no surcharging under DWF conditions, an HGL analysis 
is typically not required.   

Under wet-weather flow (WWF) conditions (i.e., infiltration rate of 3.0 L/s/ha for the first 50 ha 
and 2.0 L/s/ha for the balance), the downstream sewers experience surcharging in pre- and post-
development conditions.  The sewers currently operate between 8.6% and 156.9% of their capacity.  
Please bear in mind that the surcharged sections of sewer occur in the deep sewers within the 
easement, and not in the sewers along Toryork Drive.  Additional flow from the proposed 
development increases the operating conditions of these sewers to 17.7% and 158.9% of their 
capacity.  Since the sewers experience surcharging under WWF conditions, an HGL analysis is 
required.   

Table 3 below is a summary of our pre- and post-development HGL downstream analysis for wet 
weather flow for the sanitary sewers along Toryork Drive and the Easement starting from the 
subject site to the trunk sewer just north of Finch Avenue West.   
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Table 3: Summary of HGL analysis results 

Street To 
Fro
m 

Inv. Elev. 

U/S 

(m) 

Inv. Elev. 

D/S 

(m) 

Manhole 
Rim U/s 

(m) 

Pre U/S 
WWF 

HGL 

(m) 

Post U/S 

WWF 

HGL 

(m) 

Pre Dev. 

HGL 
Depth 
from 

Surface 

(m) 

Post 
Dev. 

HGL 
Depth 
from 

Surface 

(m) 

Toryork Dr 16A 15A 147.07 145.02 151.00 147.32  147.32  3.68  3.68  

Toryork Dr 15A 14A 145.02 142.98 148.79 145.27  145.27  3.52  3.52  

Easement 14A 15A 141.54 140.94 147.60 142.83  142.97  4.77  4.63  

Easement 13A 12A 140.94 137.83 148.29 142.30  142.42  5.99  5.87  

Easement 12A 11A 137.80 136.66 149.00 140.14  140.20  8.86  8.80  

Connection 

to Trunk 
11A 10A 136.63 132.76 147.30 137.24 137.24 10.06 10.06 

The starting HGL at the downstream trunk was taken as the obvert of the pipe segment and the 
impact from the subject site was reviewed under the above scenarios.  The HGL does not 
significantly rise due to the increase in flow (i.e., sanitary sewage plus wet weather flow) from the 
subject site to the trunk sewer.   

Furthermore, the depth of the HGL also remains greater than the minimum required 1.8 m 
specified by the City.  Thus, the proposed sanitary flows from the development are deemed 
acceptable, and it is an appropriate conclusion that the proposed development can proceed without 
any mitigation measures or sewer upgrades. 

3.4 Sanitary Service Connections 

Similar to the water service, individual 150 mm diameter sanitary service connections shall be 
provided for each building in each block.  These services will connect to the proposed 250 mm 
diameter sanitary sewer that is to be installed within the new municipal right-of-way, Street ‘A’, as 
part of the Draft Plan of Subdivision development.  It is anticipated that the proposed City Park 
will require the use of a sanitary connection, and thus a 150 mm diameter sanitary service has been 
provided for exclusive Park use. 

The calculated design flows, nominal full flow capacities, and corresponding residual capacities for 
each service connection can be summarized as follows:  

Table 4: Preliminary sanitary service sizing 

 Preliminary 
Service Size 

(mm) 

Slope 
(%) 

Total Design 
Flow 
(L/s) 

Full Flow 
Capacity 

(L/s) 

Percent 
Capacity 

 Block 1 – Bldg A 150 2.0% 15.4 22.5 69% 

 Block 2 – Bldg B 150 2.0% 11.0 22.5 49% 

 Block 2 – Bldg C 150 2.2% 7.5 23.8 32% 

 Block 2 – Podium 150 2.0% 5.2 22.5 23% 

 Block 3 – Bldg D 150 2.1% 11.4 23.2 49% 
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Each proposed service will easily convey the preliminary sanitary flows from each development 
operating at only 69 % (or less) of full flow capacity (22.5 L/s or greater). 

A control manhole shall be placed within each of the developments adjacent to the property line to 
allow for inspection and monitoring in order to satisfy the City of Toronto's Sewer Use By-Law. 

It is anticipated that each sanitary connection will have adequate depth to service the ground floor 
(and above) for each development, however the underground parking levels will likely require 
grinder pumps to discharge to the connection.  To prevent backup of sewage into the lower levels, 
we recommend that the Mechanical Consultant adequately design the internal system to operate 
under and withstand the potential for a surcharged municipal system.  

3.5 Proposed Municipal Sanitary Sewer 

The calculated design flows, nominal full flow capacities, and corresponding residual capacities for 
the proposed 250 mm municipal sanitary sewer within the proposed public road, Street ‘A’ as part 
of the Draft Plan of Subdivision can be summarized as follows:  

 

Table 5: Preliminary sanitary sewer sizing 

 Sanitary 
Sewer Size 

(mm) 

Slope 
(%) 

Design 
Flow 
(L/s) 

Groundwater 
Flow 
(L/s) 

Total 
Flow 
(L/s) 

Full Flow 
Capacity 

(L/s) 

Percent 
Capacity 

MH4A to MH5A 250 2.6% 10.9 0.6 11.5 101 11% 

MH5A to MH6A 250 1.0% 24.0 1.2 25.7 61 42% 

MH6A to MH7A 250 0.5% 24.0 1.2 25.7 44 59% 

MH3A to MH2A 250 0.8% 21.3 1.0 22.3 56 40% 

MH2A to MH1A 250 0.5% 21.3 1.0 22.3 44 50% 

Each segment of sanitary sewer can easily convey the preliminary sanitary flows for the master plan 
development operating at only 59 % (or less) of full flow capacity. 

Based on the discussion in the previous sections, the proposed development can be adequately 
serviced from a sanitary sewerage perspective.  The existing municipal sanitary infrastructure and 
the proposed sanitary network (i.e., on Street ‘A’ and the external works on Road 2A) can support 
the proposed development.  Design details can be found in the Draft Plan Civil Engineering 
Drawing Set. 

4.0 STORM DRAINAGE 

4.1 Overview 

Local storm infrastructure adjacent to the subject site consists of an existing 375 mm diameter 
storm sewer within the Toryork Drive right-of-way which flows in a westerly direction, and 
connects to an existing 1500 mm diameter trunk storm sewer within the easement located west of 
the subject site.   

A 1200 mm diameter municipal storm sewer is also proposed in the future City designed road along 
the west property limit of the development (by RVA).  The latest design set of plans can be found 
in Appendix B for reference. 
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As part of this Draft Plan of Subdivision and Re-Zoning Application, two separate drainage outlets 
for the proposed storm sewer are proposed within the proposed municipal road, Street ‘A’.  One 
outlet shall connect to the existing 375 mm diameter storm sewer within Toryork Drive on the east 
side of the development via Street ‘A’, whereas the second outlet connection will be through the 
future City designed municipal right-of-way adjacent to the west portion of the site (Road 2A).  
Similar to the sanitary servicing strategy, the two outlet connections are proposed due to grading 
constraints and the necessity for adequate cover over the proposed municipal sewers.  As part of 
the FSR Brief, RVA will determine if any updates to the current Road 2A storm sewer design are 
required to suit. 

4.2 Design Criteria 

The stormwater management servicing strategy proposed for the development has been prepared 
in conjunction with City design standards and the Wet Weather Management Flow Guidelines 
(WWFMG).  The relevant criteria are summarized below: 

Water Quantity Management 

 The allowable release rate from the developed site to the existing municipal storm sewer 
(minor system) during the occurrence of a 2-year storm event must not exceed the runoff 
rate equivalent to the peak runoff rate achieved by the site under pre-development flow 
conditions during the occurrence of a 2-year storm event (Discharge Criteria to Municipal 
Infrastructure, Section 2.2.3.7 of the WWFMG). 

 Runoff which exceeds the allowable release rate defined above is allowed to discharge off-
site via the overland flow route if a suitable overland flow route, of sufficient hydraulic 
capacities (up to a 100-year storm) and deemed acceptable to the City, exists. If no 
approved or adequate overland flow route exists, runoff generated by storms up to and 
including the 100-year event must be contained on-site and released at the allowable release 
rate defined above (General Guidelines for On-Site Storage, Section 2.2.3.8(3) of the WWFMG). 

 An overland flow route (major system) shall be provided within the developed site to direct 
runoff in excess of the 100-year storm runoff to an approved overland flow outlet (General 
Guidelines for Suitable Overland Flow, Section 2.2.3.8(4) of the WWFMG). 

Water Quality Management 

 All runoff from the site shall achieve a long-term average removal of 80% of Total 
Suspended Solids (TSS) on an annual loading basis to meet the water quality targets (TSS 
Removal Targets, Section 2.2.2.1 of the WWFMG). 

Water Balance Management 

 To achieve the water balance targets, a minimum of the first 5 mm from each rainfall event 
must be retained on-site for rainwater reuse, infiltration and evapo-transpiration (On-Site 
Stormwater Retention, Section 2.2.1.1 of the WWFMG). 

4.3 Pre-Development Conditions 

As previously mentioned, the subject site was formerly comprised of four industrial buildings and 
surface parking.  Refer to the aerial photographs in Appendix A for reference. Although portions 
of the site drained south, an internal storm sewer network collected the drainage by catchbasins and 
storm service laterals which discharge to the existing storm sewers on Toryork Drive. 
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The existing buildings and surface parking area cover a significant portion of the subject site 
resulting in an estimated runoff coefficient for the tributary area of 0.88 (refer to the 
Pre-Development Drainage Area Plan in Appendix E).  However, the City’s WWFMG limits the 
maximum permissible pre-development condition to a runoff coefficient of 0.50 to minimize 
potential for flooding and reduce erosion risk.  As such, this value is what governs for estimating 
target post-development release rate to the storm sewer.   

Herein it is assumed that the existing municipal sewer network was designed to convey the 2-year 
return period design storm. Any storms greater than the 2-year event are assumed to be directed 
uncontrolled via overland sheet drainage to Toryork Drive under existing conditions.  On-site 
storage was not previously provided because it was not a common practice at the time. 

The 2-year return period design rainfall intensity is calculated per City standards as follows: 

I2yr=
21.8

(T)0.78
= 

21.8

(10/60)0.78
= 88.2 mm / hr 

Therefore, the total allowable site discharge for the subject development and each individual block 
shall be limited to the WWFMG with the limiting run-off coefficient of 0.5 as this is less than the 
capacity of the existing trunk storm sewer. 

The corresponding 2-year target post-development peak flow for the subject site is calculated as 
follows: 

Q
2-Yr Pre

 = 
(A × R) × I2

360
 = 

(1.57 × 0.50) × 88.2

360
 × 1000 = 192.1 L/s 

Therefore, the allowable drainage from the site to the existing storm infrastructure network for all 
storms up to the 100-year storm event is calculated to be 192.1 L/s.  

The corresponding allowable site discharge for each block (based on the 2-year pre-development 
peak flow on an area pro-rata basis) is as follows: 

Table 6: Allowable storm discharge 

Entity Area 

(ha) 

Percentage of Area Allowable Release Rate 
(L/s) 

Block 1 0.30 19.2% 37.0 
Block 2 0.57 36.4% 69.9 
Block 3 0.27 17.0% 32.7 
Park 0.18 11.5% 22.1 
Road (East-West) 0.15 9.3% 17.9 
Road (North-South) 0.10 6.6% 12.6 

As previously mentioned, the total allowable site discharge for the overall subject site is calculated 
and shall be limited to be 192.1 L/s.  Please refer to the detailed storm sewer design sheet which 
can be found in Appendix E. 
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4.4 Post-Development Conditions 

The post-development hydrologic conditions for the site were established using the City’s design 
standards, which include the 2-year and 100-year IDF data, a recommended entry time of 
10 minutes, and the following storm drainage run-off coefficients: 

Table 7: Storm drainage runoff coefficients 

Site Area Coefficient 

Bare Roof 0.90 
Green Roof 0.50 
Landscaped Areas 0.25 
Hard Surfaces 0.90 

These design parameters shall be used to determine specific on-site storage requirements to meet 
the target release rate for each individual site and the overall site. 

The 100-year return period design rainfall intensity is calculated per City standards as follows: 

I100=
59.7

(T)0.80
= 

59.7

(10/60)0.80
= 250.3 mm / hr 

The corresponding 100-year uncontrolled post-development peak flow for each block and the 
overall development is calculated as follows: 

 

Block 1 

Q
100-Yr Block 1

 = 
(A × R) × I100

360
 = 

(0.30 × 0.85) × 250.3

360
 × 1000 = 178.5 L/s 

 

Block 2 

Q
100-Yr Block 2

 = 
(A × R) × I100

360
 = 

(0.57 × 0.85) × 250.3

360
 × 1000 = 337.5 L/s 

 

Road (North-South) 

Q
100-Yr Road N-S

 = 
(A × R) × I100

360
 = 

(0.10 × 0.90) × 250.3

360
 × 1000 = 64.5 L/s 

 

Block 3 

Q
100-Yr Block 3

 = 
(A × R) × I100

360
 = 

(0.27 × 0.85) × 250.3

360
 × 1000 = 157.7 L/s 

 

Park 

Q
100-Yr Park

 = 
(A × R) × I100

360
 = 

(0.18 × 0.50) × 250.3

360
 × 1000 = 62.9 L/s 
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Road (East-West) 

Q
100-Yr Road E-W

 = 
(A × R) × I100

360
 = 

(0.15 × 0.90) × 250.3

360
 × 1000 = 91.4 L/s 

 

Overall Development 

 

Q
100-Yr Block 1

 = 
(A × R) × I100

360
 = 

(1.57 × 0.82) × 250.3

360
 × 1000 = 892.5 L/s 

 

 

To ensure the design criteria in Section 4.2 is met, it is proposed that drainage from each block be 
collected and controlled to 2-year pre-development allowable levels prior to being released to the 
proposed municipal right-of-way which will contain an oversized pipe and orifice to further 
attenuate the 100-year storm discharge.   

As previously mentioned, the total allowable site discharge for the entire subject site area shall be 
limited to be 192.1 L/s.  Please refer to the detailed storm sewer design sheet which can be found 
in Appendix E. 

4.4.1 Underground Storage 

To attenuate flows from each Block, an underground stormwater storage tank, complete with either 
an orifice tube/plate or a City approved vortex valve, is proposed within the underground P1 level.  
All storm run-off generated on each site will be collected and directed to the proposed tank within 
each Block.  It is noted that the detailed orifice calculations and sizing of the stormwater tank for 
each Block shall be determined during the Site Plan Application stage, however, a from a 
preliminary perspective, values have been displayed in Table 8 below for reference. 

In order to further control flows to equal to or less than the pre-development rate for the overall 
site, orifice plates are proposed on the outlet side of the proposed stormwater control manholes 
(MH.3 and MH.5).  As previously noted, due to grading constraints, two storm outlets are proposed. 

Each orifice has been designed to achieve the desired discharge and head for the proposed storage 
element.   

For the north-south road, with the invert of the orifice set at an elevation of 147.90 m and the 100-
year depth in the being 0.85 m, the capacity of the orifice plate is calculated as follows: 

Q
Orifice

 = K × A √ 2 × g × h = N × K × 
π × D 2

4
√ 2 × g × h 

Q
Orifice

 = (0.60) × 
π × (0.25)2

4
√ 2 × (9.81) × (0.85 - (

0.25

2
) = 0.111 m3 s⁄  = 111.0 L/s 
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For the east-west road, with the invert of the orifice set at an elevation of 145.85 m and the 100-
year depth in the being 0.72 m, the capacity of the orifice plate is calculated as follows: 

Q
Orifice

 = K × A √ 2 × g × h = N × K × 
π × D 2

4
√ 2 × g × h 

Q
Orifice

 = (0.60) × 
π × (0.20)2

4
√ 2 × (9.81) × (0.72 - (

0.20

2
) = 0.0658 m3 s⁄  = 65.8 L/s 

Using the City’s IDF curve parameters for the 100-year storm event and the calculated orifice 
discharge rate, the storage requirements are summarized as follows: 

Table 8: Storm volume control parameters 

Entity Orifice Size 
(mm) 

100-yr 
Depth (m) 

Storage Volume 
Required (m3) 

Storage Volume 
Provided (m3) 

OUTLET 1 (MH.3)     

Block 1 125 1.13 86.9 100.1 
Block 2 175 1.13 163.3 201.6 
Road (North-South) 250 0.85 31.5 31.5 

OUTLET 2 (MH.5)     

Block 3 120 1.03 77.0 90.0 
Park 75 1.61 28.9 36.0 
Road (East-West) 200 0.72 41.9 41.9 

It is proposed that ±47.2 m of 900 mm oversized storm sewer be installed along the north-south 
stretch of the proposed municipal road, Street ‘A’, to contain the storage volume necessary to meet 
its portion of the allowable release rate.  In addition, it is proposed that ±76.9 m of 825 mm 
oversized storm sewer be installed along the east-west stretch of the proposed municipal road, 
Street ‘A’, to contain the storage volume of its portion of the allowable release rate.  The 100-Year 
stormwater storage volume calculations can be found in Appendix E, and design details can be 
found in the Draft Plan Civil Engineering Drawing Set. 

It is important to note that regular maintenance inspections of the oversize pipe and orifice should 
be conducted to ensure that there are no blockages or other conditions which would prevent the 
proper functioning of this design element.  The recommended minimum frequency of such 
inspections is annually. 
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A schematic representation of the proposed stormwater management system is provided as follows: 

 
 OUTLET 1 (MH.3)  OUTLET 2 (MH.5) 

 Block 1 Block 2 Road (N-S)  Block 3 Park / Road 

 
100-Year 

Peak Flow 
(L/s) 

Q100=178.5 Q100=337.5 Q100=64.5 

 

Q100=157.8 Q100=154.3 

 
Site 

Controlled 
Discharge 

(L/s) 

Q100=3.7 Q100=65.4 Q100=31.5 

 

Q100=29.5 Q100=80.5 

       

 Proposed 900 mm diameter Storm Sewer in 
Municipal Road 

 Proposed 825 mm diameter Storm Sewer 
in Municipal Road 

    

 Q100-CONTROLLED=111.0 L/s  Q100-CONTROLLED=65.8 L/s 

       

 
Total Controlled Discharge = 176.8 L/s 

 

QSITE RELEASE ≤ QALLOWABLE DISCHARGE 

176.8 L/s ≤ 192.1 L/s 

 

Based on the above, the total release rate from the subject site (i.e., discharge from the stormwater 
supersized pipe) is calculated to 176.8 L/s for the 100-year storm event, which is less than the 
allowable pre-development 2-Year release rate of 192.1 L/s and thus is deemed acceptable. 

4.5 Water Quality Management 

Pursuant to the City’s WWFMG, stormwater quality controls are required to be implemented on-
site to achieve a minimum of 80% long-term total suspended solid (TSS) removal.  For the purposes 
of determining the quality control achieved on the site, the following TSS removal rates will be 
applied for the various areas: 

Table 9: TSS Removal Rates 

Site Area TSS Removal Rate 

Bare Roof 80% 

Green Roof 80% 

Landscape 80% 

Hard Surface 0% 
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Based on the above considerations, the following chart summarizes the subject site’s inferred TSS 
removal rate: 

Table 10: Estimated TSS Removals on Subject Site 

BLOCK 1 Area (m2) % of total TSS Removal Rate Overall 

Bare Roof 1,824 60.4% 80% 48.3% 

Green Roof 350 11.0% 80% 9.3% 

Landscaped Areas 0 0% 80% 0% 

Hard Surface 846 28.0% 0% 0% 

Total 3,020 100%  57.6% 

 

BLOCK 2 Area (m2) % of total TSS Removal Rate Overall 

Bare Roof 3,130 54.8% 80% 43.9% 

Green Roof 440 7.7% 80% 6.2% 

Landscaped Areas 150 2.6% 80% 2.1% 

Hard Surface 1,990 34.9% 0% 0% 

Total 5,710 100%  52.1% 

 

BLOCK 3 Area (m2) % of total TSS Removal Rate Overall 

Bare Roof 1,557 58.3% 80% 46.7% 

Green Roof 50 1.9% 80% 1.5% 

Landscaped Areas 160 6.0% 80% 4.8% 

Hard Surface 902 33.8% 0% 0% 

Total 2,669 100%  53.0% 

 

ROAD (N-S) Area (m2) % of total TSS Removal Rate Overall 

Landscaped Areas 198 19.2% 80% 15.4% 

Hard Surface 832 80.8% 0% 0% 

Total 1,030 100%  15.4% 

 

PARK Area (m2) % of total TSS Removal Rate Overall 

Landscaped Areas 1,100 60.8% 80% 48.6% 

Hard Surfaces 710 39.2% 0% 0% 

Total 1,810 100%  48.6% 

     

ROAD (E-W) Area (m2) % of total TSS Removal Rate Overall 

Landscaped Areas 289.1 19.8% 80% 15.8% 

Hard Surfaces 1,171 100% 0% 0% 

Total 1,460 100%  15.8% 
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As can be seen, the City’s quality criteria for quality control (i.e., minimum 80% TSS removal) would 
not be met if left untreated.  Therefore, in order to achieve the required TSS removal targets, each 
block and the municipal roadway in the subject site requires supplemental treatment  

Therefore, we propose the installation of oil/grit separators within the new municipal roadway and 
media filtration devices within each block.  The specific design details for these elements shall be 
considered during the detailed Subdivision Design process as well as the Site Plan Applications for 
each Block. 

It is further noted that the City is already proposing an oil/grit separator on their municipal road 
design, for which the east-west portion of the proposed municipal Street ‘A’ is tributary to.  
Discussions between all parties can be taken place to ensure consideration is given to the City’s 
oil/grit separator design to accommodate the proposed east-west road drainage. 

4.6 Water Balance Management 

In order to promote preservation of the site’s natural hydrological water balance, the City’s Wet 
Weather Flow Management Guidelines (WWFMG) recommend that a minimum volume of 5 mm 
over the total site area be retained.   

Per Section 2.4 of the City’s WWFMG, the acceptable methods for water balance reuse include: 

 irrigation of landscaped areas (including evapo-transpiration),  

 groundwater infiltration, or 

 greywater systems (i.e., flushing toilets) 

Since the underground parking level footprint on each block covers the entire property, the 
opportunity to implement an infiltration system is not feasible, and therefore it is proposed that a 
sump be installed within the stormwater management tanks in order to retain the required water 
balance volume and store it for irrigation of landscaped areas on the property or greywater systems.   

The following initial abstraction rates will be applied for the various site areas: 

Table 11: Initial Abstraction Rates 

Site Area Initial Abstraction 

Bare Roof 1 mm 

Green Roof 5 mm 

Landscape 5 mm 

Hard Surface 1 mm 

Based on the inferred initial abstraction rates for the various site surfaces, the total abstraction and 
corresponding volume to be retained for each site is calculated as follows: 

BLOCK 1 Area (m2) % of total Initial Abstraction Overall 

Bare Roof 1,824 60.4% 1 mm 0.6 

Green Roof 350 11.0% 5 mm 0.6 

Landscaped Areas 0 0% 5 mm 0 

Hard Surface 846 28.0% 1 mm 0.3 

Total 3,020 100%  1.5 mm 
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Therefore, an additional 3.5 mm of rainfall (i.e., 5.0 mm – 1.5 mm) needs to be collected and 
retained within Block 1. The total volume is calculated as follows: 

VRequired = Depth × AB1 = 3.5 mm × 3,020 m2 / 1000 mm = 10.7 m3 

The volume available for rainwater harvesting is calculated as follows: 

       VProvided = ATank × Depth = 77 m2 × 0.30 m = 23.1 m3 > 10.7 m3  

  

BLOCK 2 Area (m2) % of total Initial Abstraction Overall 

Bare Roof 3,130 54.8% 1 mm 0.5 

Green Roof 440 7.7% 5 mm 0.4 

Landscaped Areas 150 2.6% 5 mm 0.1 

Hard Surface 1,990 34.9% 1 mm 0.3 

Total 5,710 100%  1.4 mm 

 
Therefore, an additional 3.6 mm of rainfall (i.e., 5.0 mm – 1.4 mm) needs to be collected and 
retained within Block 2. The total volume is calculated as follows: 

VRequired = Depth × AB2 = 3.6 mm × 5,471 m2 / 1000 mm = 20.5 m3 

The volume available for rainwater harvesting is calculated as follows: 

       VProvided = ATank × Depth = 144 m2 × 0.30 m = 43.2 m3 > 20.5 m3 

 

BLOCK 3 Area (m2) % of total Initial Abstraction Overall 

Bare Roof 1,557 58.3% 1 mm 0.6 

Green Roof 50 1.9% 5 mm 0.1 

Landscaped Areas 160 6.0% 5 mm 0.3 

Hard Surface 902 33.8% 1 mm 0.3 

Total 2,669 100%  1.3 mm 

 
Therefore, an additional 3.7 mm of rainfall (i.e., 5.0 mm – 1.3 mm) needs to be collected and 
retained within Block 3. The total volume is calculated as follows: 

VRequired = Depth × AB3 = 3.7 mm × 2,669 m2 / 1000 mm = 9.8 m3 

The volume available for rainwater harvesting is calculated as follows: 

       VProvided = ATank × Depth = 75 m2 × 0.30 m = 22.5 m3 > 9.8 m3 

 

ROAD (N-S) Area (m2) % of total Initial Abstraction Overall 

Landscaped Areas 198 19.2% 5 mm 1.0 

Hard Surface 832 80.8% 1 mm 0.8 

Total 1,030 100%  1.8 mm 
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Therefore, an additional 3.2 mm of rainfall (i.e., 5.0 mm – 1.8 mm) needs to be collected and 
retained. The total volume is calculated as follows: 

VRequired = Depth × AROAD(N-S) = 3.2 mm × 1,030 m2 / 1000 mm = 3.3 m3 

The water balance storage volume can be achieved through boulevard landscaped-area infiltration 
and passive irrigation for street trees.  Assuming a soil void ratio of 20%, the storage volume is 
calculated as follows. 

VProvided = Length × Width × Depth × Void Ratio × 2 Blvds 

 VProvided = 48.5 m × 2.4 m × 0.4 m × 20% × 2 = 18.6 m3 > 3.3 m3 

 

PARK Area (m2) % of total Initial Abstraction Overall 

Landscaped Areas 1,100 60.8% 5 mm 3.0 

Hard Surfaces 710 39.2% 1 mm 0.4 

Total 1,810 100%  3.4 mm 

 
Therefore, an additional 1.6 mm of rainfall (i.e., 5.0 mm – 3.4 mm) needs to be collected and 
retained. The total volume is calculated as follows: 

VRequired = Depth × APARK = 1.6 mm × 1,810 m2 / 1000 mm = 2.8 m3 

The water balance storage volume can be achieved through landscaped-area infiltration and passive 
irrigation throughout the park.   

 

ROAD (E-W) Area (m2) % of total Initial Abstraction Overall 

Landscaped Areas 289.1 19.8% 5 mm 1.0 

Hard Surfaces 1,171 100% 1 mm 0.8 

Total 1,460 100%  1.8 mm 

 
Therefore, an additional 3.2 mm of rainfall (i.e., 5.0 mm – 1.8 mm) needs to be collected and 
retained. The total volume is calculated as follows: 

VRequired = Depth × AROAD(E-W) = 3.2 mm × 1,460 m2 / 1000 mm = 4.7 m3 

The water balance storage volume can be achieved through boulevard landscaped-area infiltration 
and passive irrigation for street trees.  Assuming a soil void ratio of 20%, the storage volume is 
calculated as follows. 

VProvided = Length × Width × Depth × Void Ratio × 2 Blvds 

 VProvided = 60.2 m × 2.4 m × 0.4 m × 20% × 2 = 23.1 m3 > 4.7 m3  
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4.7 Private Storm Service Connections 

As previously mentioned, each Block will have on-site storm controls to attenuate the 100-year 
storm.  Each individual storm service shall also include a control manhole within the private 
property but adjacent to the municipal right-of-way which will allow for City testing, monitoring 
and inspection. 

The calculated design flows, nominal full flow capacities, and corresponding residual capacities 
for each storm service can be summarized as follows:  

Table 12: Preliminary storm service sizing 

Entity Preliminary 
Service Size 

(mm) 

Slope 
(%) 

Total Design 
Flow 

100-Yr (L/s) 

Full Flow 
Capacity 

(L/s) 

Percent 
Capacity 

Block 1 250 2.2% 33.7 91.8 37% 

Block 2 300 2.8% 65.4 169.1 39% 

Block 3 250 3.0% 29.5 54.1 27% 

Park 200 2.5% 14.7 54.1 27% 

 

The various proposed storm service connections can easily handle the post-development storm 
flows, operating at only 39 % of full flow capacity (or less).  Please refer to Appendix E for the 
detailed design calculations. 

4.8 Municipal Storm Sewer 

All attenuated storm design flows from each development blocks and municipal park will be 
directed to the proposed 825 mm and 900 mm diameter storm sewers that will be installed within 
the new proposed municipal right-of-way as part of this Draft Plan of Subdivision.  The proposed 
storm sewer will be used for stormwater storage (for the roadway portion only), and will include an 
additional orifice control to further attenuate the 100-year storm. 

Outlet 1 (MH.3) 

All storm flows from Block 1, Block 2, and the north-south portion of the new municipal road, 
Street ‘A’, shall be directed to the proposed 900 mm diameter sewer which will connect to the 
existing 375 mm diameter storm sewer within Toryork Drive.   

The calculated design flow, nominal full flow capacity, and corresponding residual capacity for each 
proposed municipal storm sewer segment is summarized as follows:  

Table 13: Preliminary storm sewer sizing (Outlet 1) 

From To Storm 
Sewer Size 

 (mm) 

Slope Total Design 
Flow 
(L/s) 

Full Flow 
Capacity 

(L/s) 

Percent 
Capacity 

MH.4 MH.3 900 0.53% 16.4 1375 12% 

MH.3 MH.2 375 2.13% 111.0 267 42% 

MH.2 MH.1 375 0.91% 111.0 174 64% 

The proposed municipal storm sewers can easily handle the post-development storm flows, 
operating at only 64% of full flow capacity (or less).  Please refer to Appendix E for the detailed 
design calculations. 
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Outlet 2 (MH.5) 

All storm flows from Block 3, the municipal park, and the east-west portion of the new municipal 
road, Street ‘A’, shall be directed to the proposed 825 mm diameter sewer which will connect to the 
1200 mm diameter storm sewer within the future City designed municipal road (by RVA).   

The calculated design flow, nominal full flow capacity, and corresponding residual capacity for each 
proposed municipal storm sewer segment is summarized as follows:  

Table 14: Preliminary storm sewer sizing (Outlet 2) 

From To Storm 
Sewer Size 

 (mm) 

Slope Total Design 
Flow 
(L/s) 

Full Flow 
Capacity 

(L/s) 

Percent 
Capacity 

MH.6 MH.5 825 0.36% 135.2 898 15% 

MH.5 Sewer 375 0.86% 65.8 170 39% 

The proposed municipal storm sewers can easily handle the post-development storm flows, 
operating at only 39% of full flow capacity (or less).  Please refer to Appendix E for the detailed 
design calculations. 

The existing municipal storm infrastructure and the proposed storm network (i.e., on Street ‘A’, 
Toryork Drive and the external works on Road 2A) can support the proposed development.   

4.9 Emergency Overflow 

The area surrounding the perimeter of all buildings shall be designed with positive drainage (away 
from the building).  Other areas, namely terraces, shall be directed to area drains which shall be 
connected to the proposed stormwater management storage facilities for each site.  Should these 
area drains become clogged, stormwater will overflow to the adjacent boulevards.  The maximum 
ponding depths shall not exceed 0.30 m per City requirements.  All building roof areas shall be 
provided with rooftop scuppers to ensure a safe emergency overflow should any rooftop drains 
become blocked or clogged. 

To provide a relief point for any proposed stormwater management tanks, all tanks shall be fitted 
with an emergency overflow (open grate) lid, located within the applicable subject site and adjacent 
to the municipal right-of-way. 

Should any Block experience a storm greater than the 100-year event or should any orifices become 
clogged, surplus water will overflow through the emergency overflow and be released into the 
proposed municipal right-of-way where it can safely be conveyed to the proposed municipal road, 
Street ‘A’, and to Toryork Drive.  To prevent basement flooding, we recommend that all incoming 
pipes connecting to underground storage be fitted with one-way flap gate valves (i.e., backflow 
preventers) to prevent surcharging into the internal plumbing systems. 

Should the oversized pipe within the municipal road experience a storm greater than the 100-year 
event or should the orifice become clogged, surplus water will overflow through the two double 
catch basins at Station 0+135.5 (Grate Elevations=150.54) and Station 0+011 (Grate 
Elevations=147.97) and be released into the proposed municipal right-of-way where it can safely 
be conveyed to Toryork Drive. 

The exact location and details of these safety overflow measures will be determined during the Site 
Plan Application stage and/or Detailed Subdivision design. 
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4.10 Sediment and Erosion Control 

In accordance with the Erosion and Sediment Control Guidelines for Urban Construction, 
temporary erosion and sediment control measures are required for any development application.  
Each entity shall install appropriate measures such as a sediment control fence per the City of 
Toronto standard drawing T-219.130-1.  Any existing / adjacent catch basins shall be protected 
with a Terrafix 360R geotextile fabric (or approved equal).  In addition, mud mats shall be installed 
for the construction of the new municipal road, and for each individual entity to prevent any mud 
tracking onto the Toryork Drive. 

5.0 CONCLUSIONS 

This report illustrates that the proposed development area is feasible from municipal servicing and 
stormwater management perspectives. 

Proposed fire and domestic water demands are within acceptable ranges and can be accommodated 
by the existing municipal water supply infrastructure within Toryork Drive. 

The proposed sanitary sewer network within the proposed Municipal Road, Street ‘A’ can 
accommodate each proposed development, and the existing sanitary sewer network within Toryork 
Drive has been analyzed (i.e., downstream hydraulic grade line analysis) and was found to be 
acceptable. 

Each development entity shall incorporate on-site storage, and the controlled discharge release rate 
for the overall development shall be attenuated and released to Toryork Drive at the 2-year pre-
development discharge rate, and therefore satisfies the City’s stormwater management objectives. 
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We trust that this satisfies your current needs.  Should you have any questions, or require additional 
information, please do not hesitate to contact the undersigned. 
 
 
Respectfully Submitted, 

fabian papa & partners 
(A Division of FP&P HydraTek Inc.) 

 

             

             

 

 

2023-02-28               2023-02-28 

 
 
 
Angela Mokin P.Eng.            Paolo F. Albanese, P.Eng.   
Associate                PEO Designated Consulting Engineer 

Partner 
 
Tel:  +1.905.264.2420 x450         Tel:  +1.905.264.2420 x420 
E-Mail: amokin@fabianpapa.com         E-Mail: palbanese@fabianpapa.com 
 
 
 

h:\fp&p hydratek\projects\2020\20131 - 15-23 toryork drive, toronto\reports\rza and draft plan\revision 1\20131 - fsr+swm report (revision 1).docx 
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HydraTek & Associates  
A Division of FP&P HydraTek Inc. 
216 Chrislea Road, Suite 204 | Vaughan, Ontario | L4L 8S5 Canada | t: 416-238-7681 | www.hydratek.com 

TECHNICAL MEMORANDUM 

Date:  24 February 2023 

Revision: Version 2 

To:  Joshua Marlow, Berkshire Axis Development Inc. 

CC: Angela Mokin & Paolo Albanese (fp&p) 

From: Nikola Tomic and Fabian Papa (HydraTek) 

Subject: Water System Analysis 
15-23 Toryork Drive, Toronto 

 
INTRODUCTION 
 
HydraTek & Associates (HydraTek) has been retained by fabian papa & partners (fp&p) on behalf of 
The Berkshire Axis Development, the “Client”, to conduct a water system analysis in support of a Draft 
Plan of Subdivision and Re-Zoning Application for the proposed development at 15-23 Toryork Drive 
in Toronto, Ontario. This report presents and discusses the results of a hydraulic field investigation of 
the City of Toronto’s (City’s) local Pressure District 4 West (PD4W) water supply system in the vicinity 
of the site. Pressures were recorded at three fire hydrants on 07 July 2021 from 08:20 AM to 09:45 AM, 
and two hydrant flow tests were performed during that period. The objective of this work is to explore 
if the City’s existing PD4W water system can support the proposed development under fire demand 
conditions. 
 
BACKGROUND 
 
Located at 15-23 Toryork Drive in Toronto, the site is currently occupied by industrial properties. It 
contains one one-storey and one two-storey industrial buildings.  Figure 1 shows a site location map. The 
site comprises approximately 15,688 m2 (1.57 ha) of land area and makes up the entire Draft Plan of 
Subdivision and Re-Zoning Application. The development on 15-23 Toryork Drive contemplates the 
construction of a residential complex with 38-storey tower (Block 1), 36-storey tower and 26-storey tower 
on a common 5-storey podium (Block 2), 29-storey tower (Block 3), a Public Park, and a new municipal 
roadway (Street “A”). The site is bounded by Toryork Drive to the north, gas station and Weston Road 
to the east, residential building and plaza (with potential for residential developments) to the south, and 
industrial property (and proposed new city designed public road) to the west. 
 
Based on the Fire Underwriter’s Survey (FUS) criteria for calculation of fire flow demands, the greatest 
required fire design demand for proposed constructions is calculated to be 118 L/s for Block 2 podium. 
Additionally, in accordance with the City’s design criteria for fire flow demands for high-rise residential 
buildings, the required fire design demand is 19,000 L/min (317 L/s). Water supply for the building will 
be supplied by the existing 300 mm watermain on Toryork Drive, and the analysis considers two options 
for water supply for the proposed development as shown in Figure 1: 
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(i) Supply from single line from Toryork watermain (i.e., dead-end); 
(ii) Supply from looped connection from Toryork watermain. 

 
To assess these scenarios, a hydraulic model of the local water supply network was developed. 
 

 
Figure 1: Location map of site, monitoring hydrants, and flow hydrants 
 
METHODOLOGY 
 
As noted, the site is located within the City’s PD4W water system. This part of the system is primarily 
supplied by Richview PS and William H. Johnston PS, and the pressure district floats on storage from 
Keele PD4W Reservoir with top water level of 210.31 m and West Woodbridge Tank with top water 
level of 210.30 m. In order to develop a baseline level of performance for the existing system and to 
assess the available fire flow from the system at the connection point, a field monitoring exercise was 
conducted. During the investigation, two hydrant flow tests were performed to observe the system 
response curve.  
 
Two pressure loggers were supplied and installed by HydraTek on a single port at each of the three 
monitoring hydrants. During the monitoring period, flow tests were completed (as per NFPA 291) at 
two flow hydrants. Figure 1 above shows the monitoring hydrant and flow hydrant locations relative to 
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the site, while Table 1 on the following page reports the hydrant details. The flow test and monitoring 
locations were selected based on their proximity to the site and on which mains the hydrants are 
connected. All hydrants are within the City’s PD4W water system.  
 
Table 1: List of hydrant locations 

Hydrant 
ID 

Hydrant Type 
Pressure 
District 

Address 
Watermain Diameter 

(mm) 

M1 Monitoring PD4W 40 Toryork Drive 300 

M2 Monitoring PD4W 3605 Weston Road 400 

M3 Monitoring PD4W 3466 Weston Road 400 

F1 Flow PD4W 21 Toryork Drive 300 

F2 Flow PD4W 3514 Weston Road 400 

 
Table 2 lists the pressure logger details for the monitoring hydrants. Pressures were recorded at an interval 
of once every 3 seconds. Data was recorded successfully for the duration of the field investigation from 
all three monitoring locations.  
 
Table 2: List of pressure monitoring dates, logger details, and recording intervals 

Hydrant 
ID 

Time Period 
Logger Type 

Recording 
Interval (s) Start End 

M1 08:20:00 09:30:00 Cla-Val e-Log 3 

M2 08:15:00 09:45:00 Cla-Val e-Log 3 

M3 08:40:00 09:40:00 Cla-Val e-Log 3 

 
RESULTS AND DISCUSSION 
 
Appendix A contains time series plots of the pressure monitoring data. Figure 6 in Appendix A plots the 
recorded pressures and Figure 7 plots the hydraulic grade line (HGL) at monitoring locations. Both plots 
in Appendix A show the pressure data during the hydrant flow tests.  
 
Operating Pressures 
 
Table 3 (below) summarizes statistics of the field data collected for the monitoring period. An estimated 
average HGL at all locations is between 208 m and 209 m, which is the normal HGL operating range for 
PD4W.   
 
Table 3: Summary statistics for pressure monitoring data during the monitoring period 

Monitoring 
Location 

Pressure District 
Average Operating Pressure 

(psi) 
Average HGL (m) 

M1 PD4W 86 208.7 

M2 PD4W 74 208.5 

M3 PD4W 85 208.9 
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Hydrant Flow Tests 
 
Results for the hydrant flow tests are summarized in Table 4 which lists the tested flows from hydrants 
F1 and F2, along with the residual pressures recorded at monitoring hydrants M1, M2 and M3. Table 5 
reports the drop in pressure at the monitoring hydrants during the hydrant flow tests, while Figure 2 
compares the residual hydrant pressure v. flow curves. The hydrant flow test data is subsequently used 
in the modelling exercise to estimate maximum fire flow available for the watermain on Toryork Drive 
as well as to predict the impact of the proposed development on the PD4W system under design 
(maximum day demand plus fire flow) conditions. 
 

Table 4: Hydrant flow test results and residual hydrant pressures 

Hydrant ID 
No. Hydrant 

Ports* 
Total Tested 
Flow (L/s) 

Time Residual Pressures (psi) 

Start End M1 M2 M3 

F1 

0 (Initial) 0.0 8:42:10 8:50:10 86 74 85 

1 79 8:52:40 8:56:40 85 74 85 

2 132 8:58:40 9:01:40 83 73 84 

0 (Final) 0.0 9:06:40 9:14:40 86 74 85 

F2 

0 (Initial) 0.0 9:06:40 9:14:40 86 74 85 

1 87 9:16:40 9:18:58 85 74 84 

2 135 9:20:28 9:22:16 85 73 84 

0 (Final) 0.0 9:27:16 9:31:16 86 74 85 

* All hydrant flow tests used 2.5" port diffusers 
 

Table 5: Monitoring hydrant pressure drops during hydrant flow tests 

Hydrant ID 
No. Hydrant 

Ports* 
Total Tested 
Flow (L/s) 

Time Pressure Drop (psi) 

Start End M1 M2 M3 

F1 

0 (Initial) 0.0 8:42:10 8:50:10 0.0 0.0 0.0 

1 79 8:52:40 8:56:40 1.0 0.5 0.0 

2 132 8:58:40 9:01:40 2.7 1.0 0.3 

0 (Final) 0.0 9:06:40 9:14:40 0.0 0.0 0.0 

F2 

0 (Initial) 0.0 9:06:40 9:14:40 0.0 0.0 0.0 

1 87 9:16:40 9:18:58 0.6 0.6 0.2 

2 135 9:20:28 9:22:16 0.8 0.9 0.3 

0 (Final) 0.0 9:27:16 9:31:16 0.0 0.0 0.0 

* All hydrant flow tests used 2.5" port diffusers 
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Figure 2: Plot of hydrant flow test results 

 

Hydraulic Model 
 
A hydraulic model of the study area was created in order to estimate the maximum fire flow available to 
the development site for the various scenarios. The steady-state numerical model for the study area 
(Figure 3) was created using Bentley Hammer. In attempting to replicate the test conditions numerically, 
the following assumptions were made in addition to those expressed in the previous sections of this 
report: 

• Head losses are modelled as a combination of friction losses along pipes and local losses in the 
water system. For the former, pipes of a common diameter and material are assumed to have the 
same roughness (C-factor).  

• The hydrant elevations are estimated based on available plan and profile drawings for Toryork 
Drive, Weston Avenue and Finch Avenue.  
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Figure 3: Study area for the hydraulic model 

The model was calibrated against field data from three hydrant flow tests (hydrants F1 and F2) conducted 
on 07 July 2021. Copies of the hydrant flow test reports are provided in Appendix B for reference. The 
model was calibrated by adjusting the boundary reservoir level, boundary supply local loss coefficients, 
and pipe roughness values. Figure 4, and Figure 5 on the following pages compare the hydrant flow 
curves against the responses predicted by the model for the three monitoring locations (M1, M2 and M3). 
Minor discrepancies between the model and field data are likely due to localized factors, such as (i) 
unknown condition mains, (ii) leaks, and/or (iii) partially closed valves. These cannot be accurately 
accounted for based on available information and are difficult to consider, specifically without more 
intensive field investigations and testing, the value of which would be rather small relative to the cost to 
obtain this information. Altogether, the hydraulic model is considered to provide a reasonable 
representation of the local PD4W water system for the purposes of this analysis. 
 
All modeling results are provided in tabular format in Appendix C. 
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Figure 4: Comparison of hydrant flow test results and calibrated model results for F1 test 

 

 
Figure 5: Comparison of hydrant flow test results and calibrated model results for F2 test 
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Table 6: Comparison of hydrant flow test results and calibrated model results 

Hydrant 
ID 

No. 
Hydrant 

Ports 

Total 
Tested 
Flow 
(L/s) 

Pressure (psi) 

Field Test Results Model Results 
Pressure Drop 

Difference 

M1 M2 M3 M1 M2 M3 M1 M2 M3 

F1 

0 0 85.7 74.0 84.6 85.7 74.0 84.5 0.0 0.0 0.1 

1 79 84.7 73.5 84.6 84.7 73.5 84.2 0.0 0.0 0.4 

2 131 83.0 73.0 84.3 83.0 72.9 84.0 0.0 0.1 0.3 

F2 

0 0 85.8 74.1 84.6 85.7 74.0 84.5 0.1 0.1 0.1 

1 87 85.2 73.5 84.4 85.4 73.6 84.2 0.2 0.1 0.2 

2 134 85.0 73.2 84.3 85.1 73.3 83.9 0.1 0.1 0.4 

 

Fire Flow Analysis 
 
The model was used to estimate the pressure drops at local PD4W water system for a fire demand for 
the site using the two previously mentioned options: a single connection to Toryork watermain; and 
looped system with two connections to Toryork watermain. Also, the size (diameter) of the connecting 
pipe is varied from 150 mm to 300 mm, and the results are summarized in Table 7.  In all cases, the 
residual pressure in local PD4W water system is expected to remain well above that required under 
emergency conditions (20 psi).   
 
Table 7: Estimated residual pressures at PD4W monitoring hydrants for maximum and designed fire 

flows 

Scenario 
ID 

Connection Max 
Fire 
Flow 
(L/s) 

Estimated Pressures (psi) 

At Site Connection At Local PD4W System 

Type 
Size 

(mm) 

Average 
Static 

Pressure 

Pressure 
Drop 

Residual 
Pressure 

Min 
Static 

Pressure 

Max 
Static 

Pressure 

Min 
Residual 
Pressure 

1A 

Single 

150 96 80.8 61 20.1 

70.0 85.7 

69.4 

1B 200 214 81.5 61.1 20.4 67.5 

1C 250 118* 81.6 8.3 73.3 69.1 

1D 250 317^ 81.6 52.2 29.4 65.0 

1E 250 346 81.6 61.5 20.1 63.7 

1F 300 488 81.6 61.6 20.0 48.5 

2A 

Looped 

150 209 81.5 61.5 20.0 67.6 

2B 200 118* 81.6 6.2 75.4 69.1 

2C 200 317^ 81.6 39.3 42.3 64.9 

2D 200 403 81.6 61.4 20.2 58.6 

2E 250 537 81.6 61.5 20.1 42.9 

* Design flow as per FUS criteria for podium on Block 2  
ˆ Design fire flow as per City’s design criteria 
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CONCLUSIONS  
 
A hydraulic field investigation was conducted for the City’s existing PD4W water system in vicinity of 
proposed development at 15-23 Toryork Drive on 07 July 2021. The purpose of the field investigation 
was to develop a baseline level of performance for the existing system and to develop a hydraulic model 
informed by the field data for determining future performance with the proposed development in place. 
 
Based on the modelling analyses, the existing water supply infrastructure in the vicinity of the site is 
estimated to have capacity to supply required fire flows of 118 L/s (worst case fire flow for Block 2 
podium based on FUS requirements) and 317 L/s (based on City’s design criteria) to the development’s 
proposed point of connection. Furthermore, in order to meet the requirements for designed fire flows, 
the minimum size of the proposed municipal watermain on the new municipal roadway, Street “A”, 
based on the considered Toryork connection options are: 
 

Option 1: Single supply from Toryork watermain (i.e., dead-end) 250 mm 

Option 2: Looped system with supply from Toryork watermain 200 mm 

  

Due to overall advantage of the looped system from water quality perspective (less water stagnation) and 
given the potential future developments south of the 15-23 Toryork Drive, which can be supplied from 
the watermain along new city designed public road west of the site, a looped connection should be 
prioritized over single connection for the development site at 15-23 Toryork Drive. 
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Figure 6: Pressure monitoring results during monitoring period on 07 July 2021 from 08:30 AM to 09:45 PM  
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Figure 7: Pressure monitoring results (HGL) during monitoring period on 07 July 2021 from 08:30 AM to 09:45 PM   
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APPENDIX B: HYDRANT  
FLOW TEST REPORTS 

  



HYDRANT FLOW TEST REPORT  07 July 2021

PROJECT INFORMATION

TEST INFORMATION

TEST RESULTS

Port 1 Port 2 Port 1 Port 2
1 Init. Static - - - - 0 85.7
2 1× 2.5-in 55 - - - 79 84.7
3 2× 2.5-in 33 45 - - 131 83.0
4 Final Static - - - - 0 85.8

746 20

TEST COMMENTS

PREPARED BY:
Name: Nikola Tomic Signature:

-Flow Hydrant No. 2:

Estimated system capacity (L/s):

-With one flow hydrant, the test was unable to achieve a minimum 25% drop in residual pressure per NFPA 291 test 
requirements due to the high capacity of the local water system.
-Estimated system capacity is based on NFPA 291 using the test results only. Actual system capacity depends on the 
maximum flow that can be withdrawn subject to maintaining a minimum residual pressure of 20 psi (14.3 m; 140 kPa) at the 
test location and throughout the rest of the water system.

Watermain Size: 300 mm (12-in)

Test No. No. Ports 
and Size

Pitot Pressure (psi)
Total Flow 

(L/s)

Residual 
Pressure 

(psi)
Flow Hydrant 1 Flow Hydrant 2

Residual Hydrant: 40 Toryork Drive, 2nd W of Weston Road, N side, ID HY4020387
Flow Hydrant No. 1: 21 Toryork Drive, 1st W of Weston Road, N side, ID HY4020395

Municipality: City of Toronto
Zone: Pressure District 4W (PD4W)

Location Description: 21 Toryork Drive, City of Toronto

Date and Time of Test: 07 July 2021 at 08:40 AM

Test Conducted By: B. Jenks and N. Tomic
Design Flow: n/a

Fire Hydrant Use Permit: 9133136-1116

HydraTek Project No.: 20131
Project Name: 15-23 Toryork Drive Development, City of Toronto
Client/Owner Name: Berkshire Axis Development
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Total Hydrant Flow (L/s)

Test Results
Estimated System Capacity

*System capacity at a residual pressure of 20 psi is estimated per NFPA 291 using the test results only. Actual system capacity 
depends on maintaining a minimum residual pressure of 20 psi throughout the system.

HydraTek & Associates
A Division of fp&p HydraTek Inc.
 216 Chrislea Road, Suite 204 | Vaughan, Ontario | L4L 8S5, Canada | t: 416-238-7681 | www.hydratek.com



HYDRANT FLOW TEST REPORT  07 July 2021

PROJECT INFORMATION

TEST INFORMATION

TEST RESULTS

Port 1 Port 2 Port 1 Port 2
1 Init. Static - - - - 0 74.1
2 1× 2.5-in 68 - - - 87 73.5
3 2× 2.5-in 38 43 - - 134 73.2
4 Final Static - - - - 0 74.0

1,135 20

TEST COMMENTS

PREPARED BY:
Name: Nikola Tomic Signature:

HydraTek Project No.: 20131
Project Name: 15-23 Toryork Drive Development, City of Toronto
Client/Owner Name: Berkshire Axis Development
Date and Time of Test: 07 July 2021 at 09:00 AM

Test Conducted By: B. Jenks and N. Tomic
Design Flow: n/a

Fire Hydrant Use Permit: 9133136-1116

Residual Hydrant: 3605 Weston Road, 1st S of Fenmar Drive, W side, ID HY30913
Flow Hydrant No. 1: 3514 Weston Road, 1st N of Finch Avenue West, W side, ID HY4004364

Municipality: City of Toronto
Zone: Pressure District 4W (PD4W)

Location Description: 3514 Weston Road, City of Toronto

-Flow Hydrant No. 2:

Estimated system capacity (L/s):

-With one flow hydrant, the test was unable to achieve a minimum 25% drop in residual pressure per NFPA 291 test 
requirements due to the high capacity of the local water system.
-Estimated system capacity is based on NFPA 291 using the test results only. Actual system capacity depends on the 
maximum flow that can be withdrawn subject to maintaining a minimum residual pressure of 20 psi (14.3 m; 140 kPa) at the 
test location and throughout the rest of the water system.

Watermain Size: 300 mm (12-in)

Test No. No. Ports 
and Size

Pitot Pressure (psi)
Total Flow 

(L/s)

Residual 
Pressure 

(psi)
Flow Hydrant 1 Flow Hydrant 2
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Test Results
Estimated System Capacity

*System capacity at a residual pressure of 20 psi is estimated per NFPA 291 using the test results only. Actual system capacity 
depends on maintaining a minimum residual pressure of 20 psi throughout the system.

HydraTek & Associates
A Division of fp&p HydraTek Inc.
 216 Chrislea Road, Suite 204 | Vaughan, Ontario | L4L 8S5, Canada | t: 416-238-7681 | www.hydratek.com
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Table 8 – Pipe properties and hydraulic modeling results for pipe flows 
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Length 
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w
/

o
 F

ir
e
 F

lo
w

 

F
1 

T
e
st

 -
 7

9
 L

/
s 

F
1-

T
e
st

 -
 1

3
1 

L
/

s 

F
2
 T

e
st

 -
 8

7
 L

/
s 

F
1-

T
e
st

 -
 1

3
4
 L

/
s 

S
c
e
n

a
ri

o
 1

A
 -

 M
a
x
 F

ir
e
 

F
lo

w
 -

 9
6
 L

/
s 

S
c
e
n

a
ri

o
 1

B
 -

 M
a
x
 F

ir
e
 

F
lo

w
 -

 2
14

 L
/

s 

S
c
e
n

a
ri

o
 1

C
 -

 M
a
x
 F

ir
e
 

F
lo

w
 -

 3
4
6
 L

/
s 

S
c
e
n

a
ri

o
 1

D
 -

 R
eq

u
ir

e
d

 

F
ir

e
 F

lo
w

 -
 1

18
 L

/
s 

S
c
e
n

a
ri

o
 1

E
 -

 R
eq

u
ir

e
d

 

F
ir

e
 F

lo
w

 -
 3

17
 L

/
s 

S
c
e
n

a
ri

o
 1

F
 -

 M
a
x
 F

ir
e
 

F
lo

w
 -

 4
8
8
 L

/
s 

S
c
e
n

a
ri

o
 2

A
 -

 M
a
x
 F

ir
e
 

F
lo

w
 -

 2
0
9
 L

/
s 

S
c
e
n

a
ri

o
 2

B
 -

 M
a
x
 F

ir
e
 

F
lo

w
 -

 4
0
3
 L

/
s 

S
c
e
n

a
ri

o
 2

C
 -

 R
eq

u
ir

e
d

 

F
ir

e
 F

lo
w

 -
 1

18
 L

/
s 

S
c
e
n

a
ri

o
 2

D
 -

 R
e
q

u
ir

ed
 

F
ir

e
 F

lo
w

 -
 3

17
 L

/
s 

S
c
e
n

a
ri

o
 2

E
 -

 M
a
x
 F

ir
e
 

F
lo

w
 -

 5
3
7
 L

/
s 

P-1 14 1200 130 15 79 131 87 134 96 214 346 118 317 488 209 403 118 317 537 

P-2 146 400 120 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

P-3 396 400 120 3 13 22 0 0 16 36 59 19 54 84 38 74 21 58 99 

P-4 2631 300 120 3 13 22 0 0 16 36 59 19 54 84 38 74 21 58 99 

P-5 30 400 120 15 79 131 87 134 96 214 346 118 317 488 209 403 118 317 537 

P-6 81 300 120 15 79 131 0 0 96 214 346 118 317 488 209 403 118 317 537 

P-7 76 300 120 12 66 109 0 0 81 178 287 99 263 404 171 329 97 259 438 

P-8 91 300 120 6 13 22 0 0 16 36 59 19 54 84 79 149 44 118 192 

P-9 90 300 120 3 13 22 0 0 16 36 59 19 54 84 38 74 21 58 99 

P-10 29 1200 130 15 79 131 87 134 96 214 346 118 317 488 209 403 118 317 537 

P-11 15 400 120 15 79 131 87 134 96 214 346 118 317 488 209 403 118 317 537 

P-12 37 400 120 15 79 131 87 134 96 214 346 118 317 488 209 403 118 317 537 

P-13 80 150-300^ 100-120^ 7 n/a n/a n/a n/a 96 214 346 118 317 488 92 180 53 142 246 

P-14 83 150-300^ 100-120^ 8 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 117 223 65 175 291 

P-15 73 150-300^ 100-120^ 8 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 117 223 65 175 291 

P-17 131 400 120 3 13 22 0 0 16 36 59 19 54 84 38 74 21 58 99 

^ C-factor is 100, 110 and 120 for pipe diameters 150 mm, 200-250 mm, 300 mm respectively  
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Table 9 – Node properties and hydraulic modeling results for nodal pressure heads 
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w
/

o
 F

ir
e
 F

lo
w

 

F
1 

T
e
st

 -
 7

9
 L

/
s 

F
1-

T
e
st

 -
 1

3
1 

L
/

s 

F
2
 T

e
st

 -
 8

7
 L

/
s 

F
1-

T
e
st

 -
 1

3
4
 L

/
s 

S
c
e
n

a
ri

o
 1

A
 -

 M
a
x
 F

ir
e
 F

lo
w

 -
 

9
6
 L

/
s 

S
c
e
n

a
ri

o
 1

B
 -

 M
a
x
 F

ir
e
 F

lo
w

 -
 

2
14

 L
/

s 

S
c
e
n

a
ri

o
 1

C
 -

 M
a
x
 F

ir
e
 F

lo
w

 -
 

3
4
6
 L

/
s 

S
c
e
n

a
ri

o
 1

D
 -

 R
eq

u
ir

e
d

 F
ir

e
 

F
lo

w
 -

 1
18

 L
/

s 

S
c
e
n

a
ri

o
 1

E
 -

 R
eq

u
ir

e
d

 F
ir

e
 

F
lo

w
 -

 3
17

 L
/

s 

S
c
e
n

a
ri

o
 1

F
 -

 M
a
x
 F

ir
e
 F

lo
w

 -
 

4
8
8
 L

/
s 

S
c
e
n

a
ri

o
 2

A
 -

 M
a
x
 F

ir
e
 F

lo
w

 -
 

2
0
9
 L

/
s 

S
c
e
n

a
ri

o
 2

B
 -

 M
a
x
 F

ir
e
 F

lo
w

 -
 

4
0
3
 L

/
s 

S
c
e
n

a
ri

o
 2

C
 -

 R
eq

u
ir

e
d

 F
ir

e
 

F
lo

w
 -

 1
18

 L
/

s 

S
c
e
n

a
ri

o
 2

D
 -

 R
e
q

u
ir

ed
 F

ir
e
 

F
lo

w
 -

 3
17

 L
/

s 

S
c
e
n

a
ri

o
 2

E
 -

 M
a
x
 F

ir
e
 F

lo
w

 -
 

5
3
7
 L

/
s 

F-1 151.8 80.6 79.5 77.8 80.3 80.0 79.0 73.7 63.7 78.3 66.3 48.5 74.1 58.6 78.4 66.5 42.9 

F-2 152.2 80.1 79.8 79.4 79.7 79.4 79.7 78.6 76.9 79.5 77.3 74.3 78.7 75.9 79.5 77.3 73.3 

J-1 151.2 81.5 81.3 81.2 81.3 81.2 81.3 80.9 80.4 81.2 80.5 79.7 80.9 80.1 81.2 80.5 79.5 

J-2 151.2 81.5 81.2 81.0 81.2 81.0 81.2 80.4 79.1 81.0 79.4 77.2 80.4 78.4 81.0 79.4 76.5 

J-3 152.1 80.2 79.8 79.2 79.9 79.5 79.6 77.9 74.9 79.4 75.7 70.5 78.0 73.3 79.4 75.7 68.7 

J-4 151.2 81.5 81.3 81.1 81.3 81.1 81.3 80.8 80.0 81.2 80.2 79.0 80.8 79.6 81.2 80.2 78.7 

J-5 151.1 n/a n/a n/a n/a n/a 20.1 20.4 20.1 73.3 29.4 20.0 20.0 20.2 75.4 42.3 20.1 

J-6 149.9 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 33.8 30.2 77.9 49.3 26.4 

J-7 159.3 70.0 69.5 68.9 69.7 69.3 69.4 67.5 64.2 69.1 65.0 59.3 67.6 62.3 69.1 64.9 57.2 

J-8 149.5 83.9 82.8 81.2 83.6 83.2 82.4 77.3 67.7 81.7 70.1 53.1 76.9 60.4 81.5 68.8 43.9 

M-1 148.2 85.7 84.7 83.0 85.4 85.1 84.2 79.0 69.2 83.5 71.7 54.3 78.6 61.7 83.3 70.3 44.8 

M-2 156.5 74.0 73.5 72.9 73.6 73.3 73.3 71.5 68.3 73.1 69.1 63.5 71.6 66.5 73.1 69.0 61.5 

M-3 149.1 84.5 84.2 84.0 84.2 83.9 84.1 83.4 82.0 84.0 82.4 80.2 83.4 81.4 84.0 82.4 79.5 
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Figure 8: Model layout (not to scale) 



15-23 Toryork Drive - Residential Development
Water Demand Calculations

Designed By: Angela Mokin, P.Eng.
Checked By: Paolo Albanese, P.Eng.

File No.: 20131
Date: 28 February 2023

Domestic Water Supply Demands:
Per City of Toronto Design Criteria for Water Distribution Systems
   - assume Average Day demand is 190 L/capita/day for multi-unit residential uses
   - assume Population Density (see chart)

Building Population
Ave. Day 

Flow
Peak Hour, 

ADxPH 1 

Max. Day, 

ADxMD 2  

Units (sq.m) pers (L/s) (L/s) (L/s)
1-Bed 219 n/a 307 0.67 1.69 0.88
2-Bed 126 n/a 265 0.58 1.45 0.76
3-Bed 48 n/a 149 0.33 0.82 0.43
Retail n/a 598 7 0.01 0.02 0.02
Total 393 727 1.60 3.98 2.07
1  Peak Hour Factor, PH, is 2.5 for residential and 1.20 for commercial
2  Max Day Factor, MD, is 1.3 for residential and 1.10 for commercial

Fire Protection Supply Demands:
Per Water Supply for Public Fire Protection Manual, 1999, by the Fire Underwriters Survey

STEP 1:  Calculate Fire Flow

C = Coefficient related to 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 structure components, masonry or metal walls)
    = 0.6 for fire resistive construction (fully protected frame, floors, roof)

C = 0.6

Largest Floor Area = 2183 m2 2nd

Floor Area Above = 2183 m2

Floor Area Below = 2051 m2

A = 3,242 m2
Largest Floor + 25% x (Floor Above + Floor Below)

F = 7,515 L/min
F = 8,000 L/min Round to the nearest 1000

STEP 2:  Adjust for building occupancy (Note:  Number shall not be less then 2000 L/min)

    = - 25% (Non-Combustible)
    = - 15% (Limited Combustible) Factor = -15%
    =    0 (Combustible) F1 = F x Factor = 6,800 L/min
    = + 15% (Free Burning)
    = + 25% (Rapid Burning)

BLOCK 1 - TOWER A

Building Data

Population DensityUnit Type
Townhouses

3-Bed
2-Bed 2.1 Pers / Unit

3.1 Pers / Unit

2.7 Pers / Unit
1.4 Pers / Unit1-Bed

    220 various adjustments  L/minF C A



15-23 Toryork Drive - Residential Development
Water Demand Calculations

STEP 3:  Decrease F1 if building contains fire suppression system
    = - 50% (Automatic Sprinklers)
    = - 30% (Adequately Designed System)
    =  Additional -10% if the water supply is standard for the system and the fire department hose lines required
    =  Additional -10% if the system is fully supervised

Factor = 40%
F2 = F1 x Factor = 2,720 L/min

STEP 4:  Increase F1 due to exposure / close proximity to other buildings  (Note: Total shall not exceed 75%)
    = 25% (0m to 3m) Distances = N >45m / E 34.7m / S 24.5m / W >45m
    = 20% (3.1m to 10m) Factors = 0% + 5% + 10% + 0%
    = 15% (10.1m to 20m)
    = 10% (20.1m to 30.1m) Factor = 15% (max 75%)
    = 5% (30.1m to 45m) F3 = F1 x Factor = 1,020 L/min
    = 0% (Greater then 45m)

STEP 5:  Calculate Fire Flow  (Note: Fire flow shall not be less then 2000 L/min or greater then 45,000 L/min)

Fire Flow = F1 - F2 + F3
F1 = 6,800 L/min

- F2 = 2,720 L/min
+ F3 = 1,020 L/min

Fire Flow = 5,100 L/min
Fire Flow = 5,000 L/min Round to the nearest 1000
Fire Flow = 83.3 L/s

STEP 6:  Calculate Total Water Demand (Max Day Demand + Fire Flow)

Recall Max Day Demand (from chart above) = 2.07 L/s

TOTAL Fire Demand = 85.4 L/s



15-23 Toryork Drive - Residential Development
Water Demand Calculations

Designed By: Angela Mokin, P.Eng.
Checked By: Paolo Albanese, P.Eng.

File No.: 20131
Date: 28 February 2023

Domestic Water Supply Demands:
Per City of Toronto Design Criteria for Water Distribution Systems
   - assume Average Day demand is 190 L/capita/day for multi-unit residential uses
   - assume Population Density (see chart)

Building Population
Ave. Day 

Flow
Peak Hour, 

ADxPH 1 

Max. Day, 

ADxMD 2  

Units (sq.m) pers (L/s) (L/s) (L/s)
1-Bed 56 n/a 78 0.17 0.43 0.22
2-Bed 35 n/a 74 0.16 0.40 0.21
3-Bed 10 n/a 31 0.07 0.17 0.09
Retail n/a 426 5 0.01 0.01 0.01
Total 101 188 0.41 1.02 0.53
1  Peak Hour Factor, PH, is 2.5 for residential and 1.20 for commercial
2  Max Day Factor, MD, is 1.3 for residential and 1.10 for commercial

Fire Protection Supply Demands:
Per Water Supply for Public Fire Protection Manual, 1999, by the Fire Underwriters Survey

STEP 1:  Calculate Fire Flow

C = Coefficient related to 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 structure components, masonry or metal walls)
    = 0.6 for fire resistive construction (fully protected frame, floors, roof)

C = 0.6

Largest Floor Area = 3173 m2 3rd

Floor Area Above = 2507 m2

Floor Area Below = 2632 m2

A = 4,458 m2
Largest Floor + 25% x (Floor Above + Floor Below)

F = 8,813 L/min
F = 9,000 L/min Round to the nearest 1000

STEP 2:  Adjust for building occupancy (Note:  Number shall not be less then 2000 L/min)

    = - 25% (Non-Combustible)
    = - 15% (Limited Combustible) Factor = -15%
    =    0 (Combustible) F1 = F x Factor = 7,650 L/min
    = + 15% (Free Burning)
    = + 25% (Rapid Burning)

Building Data

1-Bed 1.4 Pers / Unit
2-Bed 2.1 Pers / Unit
3-Bed 3.1 Pers / Unit

Unit Type Population Density
Townhouses 2.7 Pers / Unit

BLOCK 2 - PODIUM

    220 various adjustments  L/minF C A



15-23 Toryork Drive - Residential Development
Water Demand Calculations

STEP 3:  Decrease F1 if building contains fire suppression system
    = - 50% (Automatic Sprinklers)
    = - 30% (Adequately Designed System)
    =  Additional -10% if the water supply is standard for the system and the fire department hose lines required
    =  Additional -10% if the system is fully supervised

Factor = 40%
F2 = F1 x Factor = 3,060 L/min

STEP 4:  Increase F1 due to exposure / close proximity to other buildings  (Note: Total shall not exceed 75%)
    = 25% (0m to 3m) Distances = N >45m / E 29.7m / S 7.0m / W 34.7m
    = 20% (3.1m to 10m) Factors = 0% + 10% + 20% + 5%
    = 15% (10.1m to 20m)
    = 10% (20.1m to 30.1m) Factor = 35% (max 75%)
    = 5% (30.1m to 45m) F3 = F1 x Factor = 2,678 L/min
    = 0% (Greater then 45m)

STEP 5:  Calculate Fire Flow  (Note: Fire flow shall not be less then 2000 L/min or greater then 45,000 L/min)

Fire Flow = F1 - F2 + F3
F1 = 7,650 L/min

- F2 = 3,060 L/min
+ F3 = 2,678 L/min

Fire Flow = 7,268 L/min
Fire Flow = 7,000 L/min Round to the nearest 1000
Fire Flow = 116.7 L/s

STEP 6:  Calculate Total Water Demand (Max Day Demand + Fire Flow)

Recall Max Day Demand (from chart above) = 0.53 L/s

TOTAL Fire Demand = 117.2 L/s



15-23 Toryork Drive - Residential Development
Water Demand Calculations

Designed By: Angela Mokin, P.Eng.
Checked By: Paolo Albanese, P.Eng.

File No.: 20131
Date: 28 February 2023

Domestic Water Supply Demands:
Per City of Toronto Design Criteria for Water Distribution Systems
   - assume Average Day demand is 190 L/capita/day for multi-unit residential uses
   - assume Population Density (see chart)

Building Population
Ave. Day 

Flow
Peak Hour, 

ADxPH 1 

Max. Day, 

ADxMD 2  

Units (sq.m) pers (L/s) (L/s) (L/s)
Townhouses 0 n/a 0 0.00 0.00 0.00

1-Bed 180 n/a 252 0.55 1.39 0.72
2-Bed 90 n/a 189 0.42 1.04 0.54
3-Bed 30 n/a 93 0.20 0.51 0.27
Retail n/a 0 0 0.00 0.00 0.00
Total 300 534 1.17 2.94 1.53
1  Peak Hour Factor, PH, is 2.5 for residential and 1.20 for commercial
2  Max Day Factor, MD, is 1.3 for residential and 1.10 for commercial

Fire Protection Supply Demands:
Per Water Supply for Public Fire Protection Manual, 1999, by the Fire Underwriters Survey

STEP 1:  Calculate Fire Flow

C = Coefficient related to 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 structure components, masonry or metal walls)
    = 0.6 for fire resistive construction (fully protected frame, floors, roof)

C = 0.6

Largest Floor Area = 916 m2 7th

Floor Area Above = 916 m2

Floor Area Below = 916 m2

A = 1,374 m2
Largest Floor + 25% x (Floor Above + Floor Below)

F = 4,892 L/min
F = 5,000 L/min Round to the nearest 1000

STEP 2:  Adjust for building occupancy (Note:  Number shall not be less then 2000 L/min)

    = - 25% (Non-Combustible)
    = - 15% (Limited Combustible) Factor = -15%
    =    0 (Combustible) F1 = F x Factor = 4,250 L/min
    = + 15% (Free Burning)
    = + 25% (Rapid Burning)

Building Data

1-Bed 1.4 Pers / Unit
2-Bed 2.1 Pers / Unit
3-Bed 3.1 Pers / Unit

Unit Type Population Density
Townhouses 2.7 Pers / Unit

BLOCK 2 - TOWER B

    220 various adjustments  L/minF C A



15-23 Toryork Drive - Residential Development
Water Demand Calculations

STEP 3:  Decrease F1 if building contains fire suppression system
    = - 50% (Automatic Sprinklers)
    = - 30% (Adequately Designed System)
    =  Additional -10% if the water supply is standard for the system and the fire department hose lines required
    =  Additional -10% if the system is fully supervised

Factor = 40%
F2 = F1 x Factor = 1,700 L/min

STEP 4:  Increase F1 due to exposure / close proximity to other buildings  (Note: Total shall not exceed 75%)
    = 25% (0m to 3m) Distances = N >45m / E 29.7m / S 30.0m / W 34.7m
    = 20% (3.1m to 10m) Factors = 0% + 10% + 10% + 5%
    = 15% (10.1m to 20m)
    = 10% (20.1m to 30.1m) Factor = 25% (max 75%)
    = 5% (30.1m to 45m) F3 = F1 x Factor = 1,063 L/min
    = 0% (Greater then 45m)

STEP 5:  Calculate Fire Flow  (Note: Fire flow shall not be less then 2000 L/min or greater then 45,000 L/min)

Fire Flow = F1 - F2 + F3
F1 = 4,250 L/min

- F2 = 1,700 L/min
+ F3 = 1,063 L/min

Fire Flow = 3,613 L/min
Fire Flow = 4,000 L/min Round to the nearest 1000
Fire Flow = 66.7 L/s

STEP 6:  Calculate Total Water Demand (Max Day Demand + Fire Flow)

Recall Max Day Demand (from chart above) = 1.53 L/s

TOTAL Fire Demand = 68.2 L/s



15-23 Toryork Drive - Residential Development
Water Demand Calculations

Designed By: Angela Mokin, P.Eng.
Checked By: Paolo Albanese, P.Eng.

File No.: 20131
Date: 28 February 2023

Domestic Water Supply Demands:
Per City of Toronto Design Criteria for Water Distribution Systems
   - assume Average Day demand is 190 L/capita/day for multi-unit residential uses
   - assume Population Density (see chart)

Building Population
Ave. Day 

Flow
Peak Hour, 

ADxPH 1 

Max. Day, 

ADxMD 2  

Units (sq.m) pers (L/s) (L/s) (L/s)
1-Bed 120 n/a 168 0.37 0.92 0.48
2-Bed 60 n/a 126 0.28 0.69 0.36
3-Bed 20 n/a 62 0.14 0.34 0.18
Retail n/a 0 0 0.00 0.00 0.00
Total 200 356 0.78 1.96 1.02
1  Peak Hour Factor, PH, is 2.5 for residential and 1.20 for commercial
2  Max Day Factor, MD, is 1.3 for residential and 1.10 for commercial

Fire Protection Supply Demands:
Per Water Supply for Public Fire Protection Manual, 1999, by the Fire Underwriters Survey

STEP 1:  Calculate Fire Flow

C = Coefficient related to 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 structure components, masonry or metal walls)
    = 0.6 for fire resistive construction (fully protected frame, floors, roof)

C = 0.6

Largest Floor Area = 920 m2 7th

Floor Area Above = 920 m2

Floor Area Below = 920 m2

A = 1,380 m2
Largest Floor + 25% x (Floor Above + Floor Below)

F = 4,903 L/min
F = 5,000 L/min Round to the nearest 1000

STEP 2:  Adjust for building occupancy (Note:  Number shall not be less then 2000 L/min)

    = - 25% (Non-Combustible)
    = - 15% (Limited Combustible) Factor = -15%
    =    0 (Combustible) F1 = F x Factor = 4,250 L/min
    = + 15% (Free Burning)
    = + 25% (Rapid Burning)

BLOCK 2 - TOWER C

Unit Type Population Density
Townhouses 2.7 Pers / Unit

Building Data

1-Bed 1.4 Pers / Unit
2-Bed 2.1 Pers / Unit
3-Bed 3.1 Pers / Unit

    220 various adjustments  L/minF C A



15-23 Toryork Drive - Residential Development
Water Demand Calculations

STEP 3:  Decrease F1 if building contains fire suppression system
    = - 50% (Automatic Sprinklers)
    = - 30% (Adequately Designed System)
    =  Additional -10% if the water supply is standard for the system and the fire department hose lines required
    =  Additional -10% if the system is fully supervised

Factor = 40%
F2 = F1 x Factor = 1,700 L/min

STEP 4:  Increase F1 due to exposure / close proximity to other buildings  (Note: Total shall not exceed 75%)
    = 25% (0m to 3m) Distances = N 30.0m / E 29.7m / S 7.0m / W >45m
    = 20% (3.1m to 10m) Factors = 10% + 10% + 20% + 0%
    = 15% (10.1m to 20m)
    = 10% (20.1m to 30.1m) Factor = 40% (max 75%)
    = 5% (30.1m to 45m) F3 = F1 x Factor = 1,700 L/min
    = 0% (Greater then 45m)

STEP 5:  Calculate Fire Flow  (Note: Fire flow shall not be less then 2000 L/min or greater then 45,000 L/min)

Fire Flow = F1 - F2 + F3
F1 = 4,250 L/min

- F2 = 1,700 L/min
+ F3 = 1,700 L/min

Fire Flow = 4,250 L/min
Fire Flow = 4,000 L/min Round to the nearest 1000
Fire Flow = 66.7 L/s

STEP 6:  Calculate Total Water Demand (Max Day Demand + Fire Flow)

Recall Max Day Demand (from chart above) = 1.02 L/s

TOTAL Fire Demand = 67.7 L/s



15-23 Toryork Drive - Residential Development
Water Demand Calculations

Designed By: Angela Mokin, P.Eng.
Checked By: Paolo Albanese, P.Eng.

File No.: 20131
Date: 28 February 2023

Domestic Water Supply Demands:
Per City of Toronto Design Criteria for Water Distribution Systems
   - assume Average Day demand is 190 L/capita/day for multi-unit residential uses
   - assume Population Density (see chart)

Building Population
Ave. Day 

Flow
Peak Hour, 

ADxPH 1 

Max. Day, 

ADxMD 2  

Units (sq.m) pers (L/s) (L/s) (L/s)
1-Bed 149 n/a 209 0.46 1.15 0.60
2-Bed 107 n/a 225 0.49 1.24 0.64
3-Bed 28 n/a 87 0.19 0.48 0.25
Retail n/a 0 0 0.00 0.00 0.00
Total 284 521 1.14 2.86 1.49
1  Peak Hour Factor, PH, is 2.5 for residential and 1.20 for commercial
2  Max Day Factor, MD, is 1.3 for residential and 1.10 for commercial

Fire Protection Supply Demands:
Per Water Supply for Public Fire Protection Manual, 1999, by the Fire Underwriters Survey

STEP 1:  Calculate Fire Flow

C = Coefficient related to 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 structure components, masonry or metal walls)
    = 0.6 for fire resistive construction (fully protected frame, floors, roof)

C = 0.6

Largest Floor Area = 1466 m2 3rd

Floor Area Above = 976 m2

Floor Area Below = 1033 m2

A = 1,968 m2
Largest Floor + 25% x (Floor Above + Floor Below)

F = 5,856 L/min
F = 6,000 L/min Round to the nearest 1000

STEP 2:  Adjust for building occupancy (Note:  Number shall not be less then 2000 L/min)

    = - 25% (Non-Combustible)
    = - 15% (Limited Combustible) Factor = -15%
    =    0 (Combustible) F1 = F x Factor = 5,100 L/min
    = + 15% (Free Burning)
    = + 25% (Rapid Burning)

Building Data

1-Bed 1.4 Pers / Unit
2-Bed 2.1 Pers / Unit
3-Bed 3.1 Pers / Unit

Unit Type Population Density
Townhouses 2.7 Pers / Unit

BLOCK 3 - TOWER D

    220 various adjustments  L/minF C A



15-23 Toryork Drive - Residential Development
Water Demand Calculations

STEP 3:  Decrease F1 if building contains fire suppression system
    = - 50% (Automatic Sprinklers)
    = - 30% (Adequately Designed System)
    =  Additional -10% if the water supply is standard for the system and the fire department hose lines required
    =  Additional -10% if the system is fully supervised

Factor = 40%
F2 = F1 x Factor = 2,040 L/min

STEP 4:  Increase F1 due to exposure / close proximity to other buildings  (Note: Total shall not exceed 75%)
    = 25% (0m to 3m) Distances = N 24.5m / E >45m / S >45m / W >45m
    = 20% (3.1m to 10m) Factors = 10% + 0% + 0% + 0%
    = 15% (10.1m to 20m)
    = 10% (20.1m to 30.1m) Factor = 10% (max 75%)
    = 5% (30.1m to 45m) F3 = F1 x Factor = 510 L/min
    = 0% (Greater then 45m)

STEP 5:  Calculate Fire Flow  (Note: Fire flow shall not be less then 2000 L/min or greater then 45,000 L/min)

Fire Flow = F1 - F2 + F3
F1 = 5,100 L/min

- F2 = 2,040 L/min
+ F3 = 510 L/min

Fire Flow = 3,570 L/min
Fire Flow = 4,000 L/min Round to the nearest 1000
Fire Flow = 66.7 L/s

STEP 6:  Calculate Total Water Demand (Max Day Demand + Fire Flow)

Recall Max Day Demand (from chart above) = 1.49 L/s

TOTAL Fire Demand = 68.2 L/s



15-23 Toryork Drive - Residential Development
Supply Line Head Loss Calculations

Designed By: Angela Mokin, P.Eng.
Checked By: Paolo Albanese, P.Eng.

File No.: 20131
Date: 23 February 2023

Recall Total Fire Demand = 117.2 L/s (Taken From Fire Flow Spreadsheet)

Flow Flow Pressure Pressure
(gpm) (L/s) (psi) (kPa)

0 0.0 85.7 591
1252 79.0 84.7 584
2076 131.0 83 572
1,858 117.2 84 576 calculated using:

Hazen-Williams formula for watermain head loss:
h L  = (10.675 * L * Q 1.85 )  / (C 1.85  * D 4.8655 ) where h L  = pressure drop (m)

L = length of pipe (m)

Q = flow rate (m 3 /s)
C = roughness coefficient
D = inside hydraulic diameter (m)

New 100 mm Domestic Watermain L= 3 m L= 2.6 m
D= 100 mm D= 150 mm
C= 100 C= 100

Q (L/s) Q (m3/s) (m) (in) (psi) (kPa) (psi) (kPa) (psi) (kPa)

2.9 0.00 0.0 0.4 0.02 0.11 85.7 591 85.6 591
1 Residual pressure taken from above

New 150 mm Fire Line L= 4.6 m
D= 150 mm
C= 100

Q (L/s) Q (m3/s) (m) (in) (psi) (kPa) (psi) (kPa) (psi) (kPa)

117.2 0.12 1.89 74.6 2.69 18.57 83.5 575 80.8 557
1 Residual pressure taken from above

Total Fire Flow

(Max Day + Fire Flow) Head Loss, hL Residual Pressure 1 Residual Pressure

Peak Hour Flow Head Loss, hL Residual Pressure 1 Residual Pressure

BLOCK 2 - PODIUM

Hydrant Flow Test Results
2021 07 07 - Toryork Drive
Hydrant Flow Test Results
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15-23 Toryork Drive - Residential Development City of Toronto - Engineering & Construction Services
   NOTES SANITARY SEWER DESIGN SHEET
   Pre-development residential sewage flow based upon 240 Lpcd (residential) and 250 Lpcd (industrial/commercial).

   Pre-development industrial population density of 0.0272 people/100m2 GFA. Designed By: Angela Mokin, P.Eng.
   Post-development domestic sewage flow based upon a unit flow of 450.0 Lpcd. Checked By: Paolo Albanese, P.Eng.
   Infiltration flow based upon a unit flow of 0.26 L/s/ha. File No.: 20131
   Maximum flow velocity for pipe flowing full = 3.0 m/s. Date: 28 February 2023
   Minimum flow velocity for pipe flowing partially full (actual flow) = 0.6 m/s.

DESIGN FLOW CALCULATIONS SEWER DESIGN & ANALYSIS
from to Area (ha) Density Population Cumulative Cumulative Peaking Sewage Infiltration Foundation Total
M.H. M.H. or Area Population Factor Flow Flow Drain Flow, Qd

No. Units (p/m2) M (1) (2) (3) (1)+(2)+(3)
(p/unit) (ha) (L/s) (L/s) (L/s) (L/s) (mm) (%) (m) Qf (L/s) (m/s) (Qd/Qf) V (m/s) Remarks

    PRE-DEVELOPMENT (TO TORYORK ROAD)

15 Toryork Drive 2153 0.0272 59 0.737 59 4.30 0.73 0.19 0.9
19 Toryork Drive 675 0.0272 19 0.030 19 4.38 0.24 0.01 0.2
21 Toryork Drive 1700 0.0272 47 0.349 47 4.32 0.59 0.09 0.7
23 Toryork Drive 2196 0.0272 60 0.453 60 4.30 0.75 0.12 0.9

1.569 185 2.7

    POST-DEVELOPMENT (Services)

Block 1 219 1.4 307
126 2.1 265
48 3.1 149

598 0.011 7
MH.5A 393 727 0.302 727 3.89 14.71 0.08 0.6 15.4 150 2.0% 7.5 22.5 1.23 69% 1.3 Self Cleansing Ok

Block 2 180 1.4 252
90 2.1 189
30 3.1 93
0 0.011 0

MH.3A 300 534 0.000 534 3.96 11.01 0.00 0.0 11.0 150 2.0% 12.3 22.5 1.23 49% 1.2 Self Cleansing Ok

120 1.4 168
60 2.1 126
20 3.1 62
0 0.011 0

MH.3A 200 356 0.000 356 4.05 7.50 0.00 0.0 7.5 150 2.2% 11.2 23.8 1.30 32% 1.2 Self Cleansing Ok

56 1.4 78
35 2.1 74
10 3.1 31

426 0.011 5
MH.3A 101 188 0.571 188 4.16 4.07 0.15 1.0 5.2 150 2.0% 12.3 22.5 1.23 23% 1.0 Self Cleansing Ok

Block 3 146 1.4 204
107 2.1 225
28 3.1 87
0 0.011 0

MH.4A 281 516 0.267 516 3.97 10.66 0.07 0.6 11.4 150 2.1% 11.8 23.2 1.27 49% 1.3 Self Cleansing Ok

Park MH.4A 0.181 10 2 0.181 2 4.46 0.05 0.05 0.1 150 4.3% 11.4
Road (E-W) MH.4A 0.146 0.146 0.04 0.0
Road (N-S) MH.3A 0.103 0.103 0.03 0.0

1275 1.569 2323 3.53 42.76 0.41 2.2 45.4  Total Flow

Total Increase in Flow 42.6

Tower D

Tower C

Tower A

Tower B

Podium

Actual 
Flow 

Velocity

DESIGN FLOWS

Ex. Industrial

Nominal 
Full Flow 
Velocity

Percent of 
Full Flow

Ex. Industrial

Ex. Industrial
Ex. Industrial

Total Site

Nominal 
Diameter

Pipe 
Slope

Pipe 
Length

Nominal 
Full Flow 
Capacity,



15-23 Toryork Drive - Residential Development City of Toronto - Engineering & Construction Services
   NOTES SANITARY SEWER DESIGN SHEET
   Pre-development residential sewage flow based upon 240 Lpcd (residential) and 250 Lpcd (industrial/commercial).

   Pre-development industrial population density of 0.0272 people/100m2 GFA. Designed By: Angela Mokin, P.Eng.
   Post-development domestic sewage flow based upon a unit flow of 450.0 Lpcd. Checked By: Paolo Albanese, P.Eng.
   Infiltration flow based upon a unit flow of 0.26 L/s/ha. File No.: 20131
   Maximum flow velocity for pipe flowing full = 3.0 m/s. Date: 28 February 2023
   Minimum flow velocity for pipe flowing partially full (actual flow) = 0.6 m/s.

DESIGN FLOW CALCULATIONS SEWER DESIGN & ANALYSIS
from to Area (ha) Density Population Cumulative Cumulative Peaking Sewage Infiltration Foundation Total
M.H. M.H. or Area Population Factor Flow Flow Drain Flow, Qd

No. Units (p/m2) M (1) (2) (3) (1)+(2)+(3)
(p/unit) (ha) (L/s) (L/s) (L/s) (L/s) (mm) (%) (m) Qf (L/s) (m/s) (Qd/Qf) V (m/s) Remarks

Actual 
Flow 

Velocity

Nominal 
Full Flow 
Velocity

Percent of 
Full Flow

Nominal 
Diameter

Pipe 
Slope

Pipe 
Length

Nominal 
Full Flow 
Capacity,

    POST-DEVELOPMENT (Public Sewer)

Block 2, Road MH.3A MH.2A 0.103 1078 0.673 1078 3.78 21.22 0.18 1.0 22.3 250 0.8% 45.8 55.8 1.10 40% 1.0 Self Cleansing Ok
MH.2A MH.1A 0.000 0 0.673 1078 3.78 21.22 0.18 1.0 22.3 250 0.5% 19.6 44.3 0.87 50% 0.9 Self Cleansing Ok

Road & Park, B3 MH.4A MH.5A 0.146 518 0.595 518 3.97 10.70 0.15 0.6 11.5 250 2.6% 41.8 100.6 1.99 11% 1.3 Self Cleansing Ok
Block 1 MH.5A MH.6A 0.000 727 0.896 1245 3.74 24.23 0.23 1.2 25.7 250 1.0% 9.8 61.4 1.21 42% 1.2 Self Cleansing Ok

MH.6A MH.7A 0.000 0 0.896 1245 3.74 24.23 0.23 1.2 25.7 250 0.5% 60.5 43.9 0.87 59% 0.9 Self Cleansing Ok
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