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1 Introduction 
GeoAdvice Engineering Inc. (GeoAdvice) was retained by David Schaeffer Engineering Ltd. to 
assess the hydraulic impact of the Bronte Green (Development) on the Region of Halton 
(Region) water distribution system.  
 
The Bronte Green development is located between Queen Elizabeth Way, Bronte Road, and 
Upper Middle Road.  
 
Figure 1.1 illustrates the proposed network layout, as well as the connection points and 
proposed pipe diameters. There are four (4) proposed connections to the Region’s existing 
water main network: 

• Two (2) connections from the O3 pressure zone. These are the main feeds to the 
development. 

• Two (2) connections from the O2 pressure zone. These are connected through check 
valves that allow Zone O2 to provide flow to the development in an emergency or fire 
flow situation. 

 
This memo describes the assumptions and results of the hydraulic modeling using the Region 
InfoWater water model (received on August 1, 2018). InfoWater (Innovyze Software) is a GIS 
water distribution system modeling and management software application. 
 
The results presented in this memo are based on the analysis of steady state simulations. The 
predicted available fire flows, as calculated by the hydraulic model, represent the flow available 
in the water main while maintaining a residual pressure of 20 psi at the hydrant. No extended 
period simulations were completed in this analysis to assess the water quality or to assess the 
hydraulic impact on storage and pumping. 
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2 Demands 

2.1 Consumer Demands  

Population densities were assigned according to the Region of Halton Design Guidelines. A 
summary of these tables highlighting relevant data for this development is shown in Table 2.1 
below. 
 

Table 2.1: Region of Halton Demand Factors 

Demand Type Amount Units 

Average Day Demand   

Residential 275 L/c/d 

Institutional/School 11,000 L/Ha/d 

Commercial 24,750 L/Ha/d 

Parks/Urban Square/Open Space 11,000 L/Ha/d 

Maximum Daily Demand   

Residential 2.25 x avg. day L/c/d 

Institutional/School 2.25 x avg. day L/Ha/d 

Commercial 2.25 x avg. day L/Ha/d 

Parks/Urban Square/Open Space 2.25 x avg. day L/Ha/d 

Peak Hour Demand   

Residential 4.00 x avg. day L/c/d 

Institutional/School 2.25 x avg. day L/Ha/d 

Commercial 2.25 x avg. day L/Ha/d 

Parks/Urban Square/Open Space 2.25 x avg. day L/Ha/d 

 
Water demand calculations are shown in Table 2.2 and Table 2.3 below. Detailed calculations 
of demands are shown in Appendix A. Demands were grouped and evenly applied to the all 
model nodes within each group. The locations of nodes do not necessarily represent hydrant 
locations. 
 

Table 2.2: Residential Water Demand Calculations 

Land Use Population 
Average Day 

Demand 
Maximum 

Day Demand 
Peak Hour 
Demand 

Type (Cap) (L/s) (L/s) (L/s) 

Residential 4,083.5 13.00 29.24 51.99 
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Table 2.3: Non-Residential Water Demand Calculations 

Land Use Area 
Average Day 

Demand 
Maximum 

Day Demand 
Peak Hour 
Demand 

Type (Ha) (L/s) (L/s) (L/s) 

Institutional/School 1.86 0.24 0.53 0.53 

Commercial 0.99 0.28 0.64 0.64 

Parks/Urban Square/Open Space 3.35 0.43 0.96 0.96 

Total 6.20 0.95 2.13 2.13 

 
There is currently not enough information about the non-residential users to calculate specific 
water demands. As such, the demand was calculated based on the area of the proposed 
development land for the non-residential blocks. Rates of 11,000 L/ha/d for community 
services and 24,750 L/ha/d for commercial blocks were used as per the Region of Halton Water 
and Wastewater Linear Design Manual. 
 

2.2 Fire Flows 

Fire flow demands were determined in accordance with the Fire Underwriters Survey’s Water 
Supply for Public fire Protection guideline (1999). FUS calculations are based on the types of 
building, floor area, number of storeys, construction class, occupancy class and exposure 
facture. Table 2.4 shows the calculated FUS fire flows for each building type in the 
development. 
 

Table 2.4: FUS Fire Flow Requirements at 140 kPa (20 psi) 

Development Type Fire Flow (L/s) Bronte Green 

Residential Low-Density 150 or 167 Detached Residential 

Residential Medium-Density 317 Townhouse  

Residential High-Density 267 or 283 Back to Back Townhouse and Condominium 

Institutional/Commercial 273 School and Commercial 

 
Hydrant nodes were modeled at proposed locations, as provided by David Schaeffer 
Engineering on April 5, 2019. Fire flow requirements were only assessed at hydrant nodes. 
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3 Modeling Considerations 

3.1 Water Main Configuration 

The water main network was laid out based on a pipe network layout prepared by David 
Schaeffer Engineering and provided to GeoAdvice on April 5, 2019, as shown in Figure 1.1.  
 

3.2 Pressure Requirements 

As outlined in the Region of Halton Design Guidelines, the generally accepted best practice is to 
design new water distribution systems to operate between 40 psi and 80 psi. The target 
pressure at any point in the distribution system is 45 psi. Pressure requirements are outlined in 
Table 3.1. 
 

Table 3.1: Region of Halton Pressure Requirements 

Demand Condition 

Minimum 
Pressure 

Maximum 
Pressure 

(kPa) (psi) (kPa) (psi) 

Normal Operating Pressure (maximum daily flow) 275 40   

Peak Hour Demand (minimum allowable pressure) 275 40 - - 

Maximum Fixture Pressure (Ontario Building Code) - - 550 80 

Maximum Distribution Pressure (Halton) - - 690 100 

Maximum Day Plus Fire 140 20 - - 

 

3.3 Elevations 

Elevations of the modeled junctions were assigned according to a site grading plan prepared by 
DSEL and provided to GeoAdvice on January 16, 2017. Modeled node elevations were assigned 
according to center line of road or the closest proposed grade. 
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3.4 Pipe Characteristics 

Pipe diameter and Hazen-Williams C factors were assigned in the model according to the 
Region of Halton Design Guidelines. Pipe characteristics used for the development are outlined 
in Table 3.2 below. 

 

Table 3.2: Model Pipe Characteristics 

Nominal Diameter 
(mm) 

Hazen Williams 
C-Factor (/) 

50 100 

150 100 

200 110 

300 120 
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4 Modeling Results 
The proposed water mains within the development were sized to the minimum diameter which 
would satisfy the greater of maximum day plus fire and peak hour demand. Modeling was 
carried out for peak hour and maximum day plus fire flow using InfoWater. The proposed water 
main layout, as well as detailed pipe and junction tables can be found in Appendix B. 
 

4.1 System Pressures 

The modeling results indicate that the development can be adequately serviced by the 
proposed water main layout. Modeled service pressures for the development are summarized 
in Table 4.1 below. Detailed modeling results can be found in Appendix C.  
 

Table 4.1: Summary of Available Service Pressures (PHD) 

Scenario 
Maximum Pressure  

(psi) 
Average Pressure  

(psi) 
Minimum Pressure  

(psi) 

Interim 2016 98 94 90 

Future 2031 95 92 88 

 
As outlined in the Region of Halton Design Guidelines, the generally accepted best practice is to 
design new water distribution systems to operate between 40 psi and 80 psi. Based on the 
anticipated service pressures, pressure reducing valves may be required for all blocks within the 
development. 
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4.2 Available Fire Flows 

The minimum allowable pressure under fire flow conditions is 140 kPa (20 psi) at the location of 
the fire. Fire flows were only assessed at the proposed locations of the hydrants. Hydrant 
locations were prepared by David Schaeffer Engineering and provided to GeoAdvice on April 5, 
2019. A summary of available fire flows is shown below in Table 4.2. Detailed fire flow reports 
can be found in Appendix D. 
 

Table 4.2: Summary of Available Fire Flows (MDD + FF) 

Scenario 
Maximum Available  

Fire Flow (L/s) 
Average Available  

Fire Flow (L/s) 
Minimum Available  

Fire Flow (L/s) 

Interim 2016 1,227 466 185 

Future 2031 1,229 481 189 
*The predicted available fire flows, as calculated by the hydraulic model, represent the flow available in 
the water main while maintaining a residual pressure of 20 psi at the hydrant. High available fire flows 
(>500 L/s) are theoretical values. Actual available fire flow is limited by the hydraulic losses through the 
hydrant lateral and hydrant port sizes.  

 

4.3 Residual Pressures 

A summary of the residual pressures is shown below in Table 4.3.  
 

Table 4.3: Summary of Residual Pressures (MDD + FF) 

Scenario 
Maximum Residual 

Pressure (psi) 
Average Residual 

Pressure (psi) 
Minimum Residual 

Pressure (psi) 

Interim 2016 87 67 22 

Future 2031 90 70 23 

 
As shown in Table 4.3, the model predicts that all fire flow requirements can be met 
throughout the development with the proposed watermain layout shown in Figure 1.1.  
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5 Conclusions 
The proposed water main network for the Bronte Green development can deliver all domestic 
and fire flows as per the Ministry of Environment, Region of Halton, and Fire Underwriters 
Criteria as follows: 

• The service pressures are expected to range between 88 psi and 98 psi, which are within 
the Region of Halton guidelines for water distribution systems. 

• All FUS fire flow requirements are achievable with the proposed water main layout 

• Based on the anticipated service pressures exceeding 80 psi, pressure reducing valves 
will be required for all blocks within the development. 

 




