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1 INTRODUCTION 
The proposed Springbrook Corners development will be a private residential development made up of 
approximately 80 townhome units. The proposed private development is shown in Figure 1. It is located 
on the north-east corner of Springbrook Avenue and Garner Road East in Ancaster, City of Hamilton. The 
development will be in Pressure District 18 (PD18) of the City of Hamilton water network and serviced by 
the PD18 pumping station (HD018) and reservoir (HDR18) during the 2021 planning horizon and a future 
proposed elevated tank in the 2031 planning horizon. The private development will be serviced by new 
200mm watermains equipped with double backflow preventers at the connections between the municipal 
and private watermains – three connections are proposed as part of this servicing strategy.   

The purpose of this report is to examine the hydraulic performance of the subdivision in terms of 
expected system pressures and available fire flows. This report documents the hydraulic modelling results 
for the year 2021, and 2031 with the future infrastructure and expected boundary conditions. 

 

Figure 1  Proposed Site Plan of the Springbrook Corners Development.
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2 DESIGN CRITERIA 

 DEMANDS 
The proposed Springbrook Corners Development will be serviced by private watermains. For all lots serviced 
by private watermains; the Peak Water Demands were calculated using the fixture unit approach, as outlined 
in the American Water Works Association (AWWA) Manual M22 (3rd Edition). This calculation was 
completed using the fixture type and count for each block.   

The fixture unit approach assigns fixture values to each fixture type of the proposed buildings. From there 
a total Peak Hour demand was calculated. WSP used the Peak Hour Demand and applied peaking factors to 
determine the Maximum Day and Average Day Demands. Table 2 lists the fixture values used to determine 
the demands for the development while the peaking factors used to determine the Maximum Day and 
Average Day Demands from the Peak Demands are the same as is Table 1. 

Table 1 - Demand Factors and Inputs 

DEMAND PEAKING FACTORS  VALUE 

Maximum Day Peaking Factor 1.9 

Peak Hour Factor 3.0 

The demands for all privately serviced lots were calculated on one sheet – demands were then divided 
evenly to three (3) junctions along the private watermains. Note that the results from the Fixture Unit 
demand calculation method yields demands which are greater than the population-based calculation 
method outlined in the City’s Engineering Guidelines.  

Table 2 - Fixture values used in Demand Calculations 

FIXTURE OR APPLIANCE  SUGGESTED 
FIXTURE VALUE 

(GPM) 

Faucet (kitchen sink) 1.8 

Dishwasher 1.3 

Toilet (flush valve) 35 

Faucet (lavatory) 1.5 

Bathtub 8 

Shower (single head) 2.5 

Clothes washer 6 

Faucet (utility sink) 4 

Toilet (tank) 6 

Faucet (utility sink) 4 

• Fixture Demands Calculated in the Appendix represent demands for all units. 

Detailed calculations of domestic demands are shown in Appendix A. Demands external to the development 
were unchanged, including demands for; Springbrook West, Springbrook Meadows, 90 Garner Road, and 
Star Meadows developments. Demands for these developments are as per the most recent report submitted 
for each respective development.  
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 FIRE FLOW 
 

RFF calculations were completed by URBEX Engineering Limited according to the Ontario Building Code 
(OBC) and were provided to WSP. The results of these calculations yielded an RFF of 45-75 L/s for 
Townhome units (Residential Multi 2). As per the City of Hamilton fire flow design guidelines policy, the 
required fire flow shall be the greater of the calculated fire flow from OBC or the City target fire flow rates. 

This report considers the Target Available Fire Flow as outlined in the City Hamilton Watermain Fire Flow 
Requirements Design Guidelines Policy. The RFF requirements from this policy are summarized in Table 3.  

Table 3 - Summary of Target Available Fire Flow 

LAND USE TARGET AVAILABLE FIRE 
FLOW (L/S) 

Commercial 150 

Small I/I (<1800m3) 1 100 

Industrial 250 

Institutional 150 

Residential Multi 2 150 

Residential Medium (3 of less units) 3 125 

Residential Single 75 

Residential Single (Dead End) 50 

1) 1800m3 represents a maximum building volume that qualifies as “Small ICI” 

2) Residential Multi is defined as a residential dwelling with > 3 units 

3) Residential Medium is defined as a residential dwelling with ≤ 3 units 

 

Consequently, the fire flow requirement applied to all hydrants in this analysis was 150 L/s as they service 
multi residential buildings. The required fire flow was also applied to all connections between the 
municipal and private watermains.  
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3 MODELING 
The Springbrook Corners Development was added to an existing watermain model of the City of Hamilton 
received by WSP in March 2017, in the context of the Pressure District Characterization Study. As part of 
the modeling completed in the PD Characterization study, WSP updated the total demands in each City of 
Hamilton Pressure District (PD) as to have them match the 2006 Master Plan Demands and reflect any 
additional developments (as described in section 2.1). 

As advised by the City of Hamilton, WSP updated the PD18 model to include some infrastructure upgrades 
that were part of the City of Hamilton’s 2019 Development Charges (DC) Study. These upgrades have been 
summarized in Table 4. 

Table 4 - Upgrades from the CoH DC Study and MP Included in the PD18 Simulations 

UPGRADE & STREET FROM STREET – TO STREET TRIGGER YEAR 

600 mm - Garner Road East Southcote Road to Hamilton Drive By 2031 

500 mm – Garner Road East Hamilton Drive to Wilson Street East By 2020 

300 mm – Cormorant Road Tradewind Drive to Trinity Road South By 2020 

300 mm – Shaver Road Westview Avenue to Blackwillow Court By 2020 

300 mm – Wilson Road Seminole Road to Fiddlers Green Road By 2031 

300 mm – Wilson Road Academy Street to Rousseaux Street By 2031 

400mm – Shaver Road Jerseyville Road East to Wilson Road By 2031 

400 mm – Martin Road Bob Wade Park Tower to Jerseyville Road East By 2025 

400 mm – Jerseyville Road East Martin Road to Shaver Road By 2031 

600mm – Southcote Road Gray Court to Golf Links Road By 2031 

The Springbrook Corners Development will be made up of privately owned. Consequently, back-flow 
prevention will be installed at the connection between the private and municipal watermain. Valves were 
simulated by adding minor loses at these private/municipal connection point. Using an assumed valve 
specification sheet, minor losses coefficient (K) were assigned on the connecting pipes. The detailed 
specification sheet used by WSP has been added to Appendix A. Note that this valve was used as an 
assumption and may or may not be the same in the final design but, any equivalent value with similar or 
lower losses will do and this report does not need to be updated. These minor losses were added to 
simulate a conservatively high pressure drop for the largest anticipated pipe flow. 
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 BOUNDARY CONDITIONS 
WSP simulated the 2021 planning horizon as the existing condition scenario and the 2031 planning 
horizon as the ultimate buildout condition.  

In the 2021 scenario, Pressure District 18 is supplied by HD018 pumping station and HDR18 reservoir 
(Raymond Road and Garner Road East). HD018 is equipped with two (2) sets of pumps, each set consisting 
of two (2) pumps each. These pump sets are separated by an altitude valve. When the altitude valve is set 
to “Closed”, PD18 is supplied exclusively by HDR18 and Pumps 3 and Pump 4 are in operation effectively 
making the altitude valve and its set-point insignificant. When the altitude valve is set to “Active”, PD18 is 
fed from PD6 which is boosted by Pump 1 and Pump 2 making the altitude valve setpoints relevant but 
making the reservoir level insignificant. In all cases, the upper limit for the station’s discharge pressure is 
650 kPa (i.e. HGL of 295m) – this is the minimum discharge pressure target of the station as identified in 
the station’s SOP (October 2015). 

In this analysis, boundary conditions were confirmed with the City of Hamilton. WSP was directed to 
complete the following runs: 

PD18 is expected to have a new elevated storage in the year 2025 – it was therefore considered in the 
simulations of the 2031 planning horizon. The future storage was added to the model at the northwest 
corner of Bob Wade Park (corner of Jerseyville Road East and Meadowbrook Drive). The tank’s details are 
as follows:  

• Elevated Tank Volume = 9.90 ML 

• Operating Levels: 286.20m – 294.00m 

• 50% Full Level = 290.10m 

• 70% Full: 291.66m 

Boundary Conditions simulated in this analysis were provided by the City of Hamilton in a set of 
comments for an unrelated development in PD18 (October 21st, 2019). Consequently, the following 
conditions were considered simulated: 

1) 2021 Planning Horizon – The altitude valve on the suction header between Pump 2 and Pump 3 
was set to “Closed” (to ensure the supply to the zone is exclusively from HDR18). The reservoir 
level in HDR18 was simulated at 50% (233m Top Water Elevation). Given these conditions, Pump 3 
and Pump 4 can be ON while Pump 1 and Pump 2 must be OFF. 

2) 2031 Planning Horizon with the Future Elevated Storage – When looking into the hydraulic 
performance of the district with the Future Elevated Storage (HDT18), all pumps at HD018 were set 
to OFF. The storage was set to water level elevations of 290.1m and 291.65m that represent the 
storage at 50% and 70%. If pressures were simulated below 275 kPa in any of the scenarios, WSP 
simulated additional scenarios: Pump 3 or 4 ON at HD018 and the other scenario with Pump 1 ON 
and the altitude valve set to active (299.8m) at HD018. 

 Pump ON/OFF conditions for the HD018 Pumping Station for all simulated scenarios are shown in Table 5 
and  

Table 6. HD018. Results of these scenarios have been added to this report update. 
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Table 5 - Initial Conditions at the HD018 Pumping Station for the 2021 Scenario 

SYSTEM 
COMPONENTS 

AVERAGE 
DAY 

MAXIMUM 
DAY 

MAXIMUM 
DAY +FF 

PEAK HOUR 

Pump 1 off off off off 

Pump 2 off off off off 

Pump 3 off ON ON ON 

Pump 4 ON off ON ON 

 

Table 6 - Initial Conditions at the HD018 Pumping Station for the 2031 Scenario With the Future PD18 
Storage set to 50% and 70% 

SYSTEM 
COMPONENTS 

AVERAGE 
DAY 

MAXIMUM 
DAY 

MAXIMUM 
DAY +FF 

PEAK HOUR1 

Pump 1 off off off off 

Pump 2 off off off off 

Pump 3 off off ON off 

Pump 4 off off ON off 

Note 1 – The PHD scenario for both 50% and 70% future PD18 storage conditions required Pumps ON. This is discussed further in 
Section 4.1 

Table 7 through Table 9 provide the HGL (in meters) at the suction (AK13T001) and discharge (AK13T002) 
of the HD018 pumping station during all scenarios listed above. We note that suction Pressure when all 
Pumps are OFF at HD018 are dependent on upstream (PD6) boundary conditions and will have a little to no 
impact on PD18 performance. 

 

Table 7 - HGL at Suction and Discharge Points of PD18 Pumping Station for all 2021 Modelling Scenarios 
without the Future Tank 

SYSTEM 
COMPONENTS 

2021 
AVERAGE 

DAY DEMAND 

2021 
MAXIMUM 

DAY DEMAND 

2021 PEAK 
HOUR 

DEMAND 

AK13T001 233.18m 233.15m 233.04m 

AK13T002 280.18m 289.301m 286.6m2 

Note 1 - The discharge HGL increased from 2021 ADD to 2021 MDD since a larger pump was on during the MDD scenario (Pump 3) 
as compared to the ADD scenario (Pump 4). 

Note 2- The discharge HGL increased from 2021 ADD to 2021 PHD since two pumps were on during the PHD scenario (Pump 3 & 4) 
as compared to the ADD scenario (Pump 4). 
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Table 8 - HGL at Suction and Discharge Points of PD18 Pumping Station for all 2031 Modelling Scenarios 
with the Future Tank at 50% Initial Level 

SYSTEM 
COMPONENTS 

2031 
AVERAGE 

DAY 
DEMAND 

2031 
MAXIMUM 

DAY 
DEMAND 

2031 PEAK 
HOUR 

DEMAND 

AK13T001 233.19m 233.18m 233.06m 

AK13T002 285.48m 276.91m 263.44m 

Note: When Pump 3 or Pump 1 is ON during the 2031 scenario, with the future elevated storage, the HD018 discharge HGL 
remained below 295m. 

 

Table 9 - HGL at Suction and Discharge Points of PD18 Pumping Station for all 2031 Modelling Scenarios 
with the Future Tank @ 70% Initial Level 

SYSTEM 
COMPONENTS 

2031 
AVERAGE 

DAY 
DEMAND 

2031 
MAXIMUM 

DAY 
DEMAND 

2031 PEAK 
HOUR 

DEMAND 

AK13T001 233.19m 233.18m 233.06m 

AK13T002 287.04m 278.47m 265.00m 

Note: Discharge Pressure when either Pump 3 or Pump 1 are ON remained below 295m. They are equal or lower than the 2021 ADD 
HGLs presented in the previous table. 

 

 SPRINGBROOK CORNERS DEVELOPMENT MODEL  
The proposed watermains were added to the PD18 Pressure District along the street layout of the proposed 
development. The street layout was taken from the site plan provided by URBEX Engineering Limited 
(Appendix A) - Junction elevations were extrapolated from the City’s WaterGEMS model. Friction factors 
for all new pipes added to the model, including the upgrades described Section 3, were assigned according 
to the Ministry of the Environment, Conservation and Parks (MECP) watermain Design Criteria as listed in 
Table 10. 

 

Table 10 - Hazen-Williams C-Factors 

DIAMETER – NOMINAL C-FACTOR 

150mm 100 

200mm 110 

300mm to 600mm 120 

 

The proposed layout of the water distribution system is intended to satisfy the requirements of the City of 
Hamilton. All pipes and nodes added for the development are shown and identified in Appendix A. 
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 VERIFICATION OF MODEL CALIBRATION 
The calibration of the model was verified using results of a hydrant flow test provided by the City of 
Hamilton. The test was performed on and at:  

• Hydrant AL13H056 on July 29th 2019 at 500 Springbrook Ave. in Ancaster. 

• Hydrant AL13H053 on July 29th 2019 at 850 Garner Road East in Ancaster. 

The hydrant flow test results and the model simulated hydrant flow curves were compared at the location 
listed using the 2021 MDD scenario given the time of year and time of day for both tests. It was found that 
the modeled static pressures were conservative relative to the hydrant flow tests static pressures. 
Furthermore, the modeled flow at 140 kPa (20 psi) was conservative as they were estimated to be lower 
than extrapolated from the hydrant tests. Accordingly, WSP model results are conservative.  

The results of this test and how they compare to the model simulated results can be seen in Appendix E. 

4 ANALYSIS 
The proposed watermain modeling was carried out for Average Day, Maximum Day, Maximum Day plus 
Fire Flow, and Peak Hour demand conditions using a WaterGEMS V8i model of PD18 under 2021, and 2031 
demand conditions as described in Section 3.1. The 2031 demand conditions include simulations of the 
system with the future proposed PD18 storage, with and without pumps ON at HD018. 

 SYSTEM PRESSURES 
As outlined in the WWWMP, the acceptable pressures under normal conditions should range between 275 
kPa (40 psi) and 690 kPa (100 psi). The modeling indicates that the expected service pressures range 
between approximately 348 kPa and 440 kPa during the 2021 planning horizon, between 318 kPa and 403 
kPa for the 2031 planning horizon (50%) and between 334 kPa and 423 kPa during the 2031 planning 
horizon (70%). Note that these range exclude the 2031 PHD scenario with No pumps ON at HD018. This is 
discussed in greater details below. Modeled service pressures are summarized in Table 11 through Table 
13. Pipe and node tables are found in Appendix B.  

 

Table 11 - Summary of Simulated Pressures without the Future PD18 Storage 

PLANNING HORIZON AVERAGE 
DAY 

DEMAND 
(KPA) 

MAXIMUM 
DAY 

DEMAND 
(KPA) 

PEAK HOUR 
DEMAND 

(KPA) 

2021 348 – 353 434 – 4401 431 – 4382 

Note 1 – The MDD scenario was modeled with a bigger pump (Pump 3) as compared to ADD (Pump 4) 

Note 2 – The PHD scenario was modeled with a two (2) pumps (Pump 3 & 4) as compared to ADD and MDD that had 1 
pump ON 
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Table 12 - Summary of Simulated Pressures with the Future PD18 Storage set to 50% Full 

PLANNING HORIZON AVERAGE 
DAY 

DEMAND 
(KPA) 

MAXIMUM 
DAY 

DEMAND 
(KPA) 

PEAK HOUR 
DEMAND 

(KPA) 

2031 403 – 407 318 – 324 185 - 192 

 

The Peak Hour Scenario with the future tank at 50% and no pumps ON at HD018 resulted in pressures 
below 275 kPa (as shown in Table 12). Consequently, WSP simulated the 2031 50% PHD scenario with Pump 
3 ON (Altitude Valve Closed) at HD018 and again with Pump 1 ON (Altitude Valve Open) at HD018. The 
resulting pressure ranges for these scenarios were 423kPa – 430kPa and 342kPa – 349kPa respectively. WSP 
notes that in these conditions, the discharge pressure at HD018 remain below the allowable pressure of 650 
kPa. This is to show that acceptable pressure can be achieved during the 2031 50% PHD scenario while 
maintaining typical operating conditions at HD018.  

Table 13 - Summary of Simulated Pressures with the Future PD18 Storage set to 70% Full Storage 

PLANNING HORIZON AVERAGE 
DAY 

DEMAND 
(KPA) 

MAXIMUM 
DAY 

DEMAND 
(KPA) 

PEAK HOUR 
DEMAND 

(KPA) 

2031 418 – 423 334 – 339 201 - 207 

 

The Peak Hour Scenario with the future tank at 70% and no pumps ON at HD018 resulted in pressures 
below 275 kPa (as shown in Table 13). Consequently, WSP simulated the 2031 70% PHD scenario with Pump 
3 ON (Altitude Valve Closed) at HD018 and again with Pump 1 ON (Altitude Valve Open) at HD018. The 
resulting pressure ranges for these scenarios were 352kPa – 359kPa and 354kPa – 361kPa respectively. WSP 
notes that in these conditions, the discharge pressure at HD018 remains below the allowable pressure of 
650 kPa. This is to show that acceptable pressure can be achieved during the 2031 70% PHD scenario while 
maintaining typical operating conditions at HD018. 

 

 AVAILABLE FIRE FLOW 
The modeling indicates that all required fire flows for the Springbrook Corners Development can be 
achieved under existing (2021), and ultimate buildout (2031) conditions at all private hydrants and 
municipal connection points. Detailed results are provided in Appendix C.  

Model outputs showing all available fire flows for this Development, in addition to fire flow result figures 
are provided in Appendix C. 

Steady State modeling results of fire flows indicates that the pressures in the system are within the MECP 
design criteria range throughout the PD18 distribution system. Under all demand conditions simulated for 
fire flow demand scenarios, the system pressures remain above 140 kPa (20 psi) throughout the pressure 
district while achieving the required fire flow. WSP notes that fire flow simulations were completed with 
Pumps 3 and 4 ON at the HD018 pump station.  
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 TRANSIENT PRESSURES 
According to the MECP Watermain Design Criteria, all watermains shall be designed so that pipes and 
joints are able to withstand the maximum operating pressure plus the surge pressure that would be 
created by stopping a water column moving at 0.6 m/s. 

AWWA C900-compliant PVC pipe has a pressure rating of 235 psi (or greater) and this is consistent with 
the City of Hamilton's Specification for the Installation of Watermains (November 2018) that requires PVC 
pipe to be of Class 235 DR18. A PVC pipe with dimension ratio (DR) of 18 will experience a pressure surge of 
240 kPa for a 0.6 m/s instantaneous flow velocity change (Joukowski).  

The maximum operating pressure plus transient pressure is calculated as approximately 880 kPa (440 kPa + 
240 kPa): well under 1620 kPa (235 psi).  All restraining joints and thrust blocks should be specified with a 
minimum design pressure of 1030 kPa (150 psi). 

 SYSTEM FLUSHING 
A modeled flushing test was performed for the proposed water distribution network under existing (2021) 
Average Day conditions for all phases of construction to determine the achievable flushing velocities of 
the system. The MECP watermain design criterion requires a minimum flushing velocity of 0.8 m/s.  

WaterGEMS software allows for testing of flushing by representing a modeled hydrant as a flow emitter 
with an emitter coefficient K equivalent to the components of the hydrant including the lateral, valve, 
bends and outlet. Hydrants were added to the model with a K value taken as 11.2 l/s/m0.5 (150 
gpm/psi0.5) which is the minimum value prescribed by the American Water Works Association (AWWA) 
standard for flow calculations through a single 60 mm (2.5”) outlet. 

A flushing analysis was simulated for the 2021 planning horizon with Pump 4 ON at HD018 and a second 
analysis was completed with the future elevated tank set to 50% and No pumps ON at HD018. Based on the 
simulation, all watermains sections in this development can meet the required flushing velocity of 0.8 m/s. 
To achieve this in the both 2021 and 2031 planning horizon, all hydrants were simulated with two (2) port 
flushing and unidirectional flushing was required by closing P-809.  

With the requirements listed above, flushing velocities ranging between 0.83 and 1.72 m/s were simulated 
for the 2021 planning horizons, and flushing velocities ranging between 0.89 and 1.59 m/s were simulated 
for the 2031 planning horizon. 

A detailed flushing report, including all junctions that require to be flushed and mains to be closed for 
unidirectional flushing is provided in Appendix D 
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5 CONCLUSION
Steady State modeling results of the proposed Springbrook Corners Development indicate that modeled
system pressures are within the hydraulic requirements of the MECP and City of Hamilton watermain
design criteria as summarised below:

1 The modeling indicates that the expected service pressures range between approximately 348 kPa and
440 kPa during the 2021 planning horizon, between 318 kPa and 403 kPa for the 2031 planning horizon
(50%) and between 334 kPa and 423 kPa during the 2031 planning horizon (70%). Note that these range
exclude the 2031 PHD scenario with No pumps ON at HD018. This is discussed in Section 4.1.  The
simulated pressures in this analysis are within standards established by the MECP and City of Hamilton
Guidelines;
 

2 All required fire flows can be achieved under Maximum Day Demand conditions for the proposed 
development under existing (2021) and ultimate buildout conditions (2031); 
 

3 Under Maximum Day plus Fire Flow for existing (2021) and ultimate buildout (2031) conditions, the 
PD18 distribution system is able to maintain pressure above 140 kPa (20 psi) at ground level at all 
modeled nodes in the district; 
 

4 The PVC watermain system of class DR 18 can withstand the maximum pressure plus the prescribed 
surge pressure of an instantaneous stopping of a 0.6 m/s water column. All restraining joints and 
thrust blocks should be specified with a minimum design pressure of 1030 kPa (150 psi); and, 
 

5 The addition of the proposed private development is not expected to have a significant impact on the 
existing flushing velocities in the existing and proposed local municipal watermains as outlined in 
Section 4.4. 

 

These conclusions remain valid as long as the proposed water distribution system and the City’s network 
configuration remain as described herein. If significant changes are contemplated, this analysis should be 
updated. 





 

APPENDIX 
 

 

A DEMANDS AND 
PROPOSED SYSTEM 
LAYOUT 



 



 
 

 

Figure A1 – Springbrook Corners Proposed System Identifying Private Watermains (Red) 



 
 

 

Figure A2 – Springbrook Corners Proposed System Layout with Pipe IDs. 



 
 

 

Figure A3 - Springbrook Corners Proposed System Layout with Junction and Hydrant IDs. 



Calculation Description:

Fixtures/Appliances Qty. Unit Fixture Value (gpm) Total Fixture Value (gpm)

Toilet (tank) 240 6 1440

Shower (single head) 80 2.5 200

Faucet (lavatory) 240 1.5 360

Faucet (kitchen sink) 80 1.8 144

Bathtub 160 8 1280

Dishwasher 80 1.3 104

Clothes washer 80 3 240

3768

High Dom. 1

84

Hose Connections Qty. Unit Fixture Value (gpm) Total Fixture Value (gpm)

1/2 in. (13 mm) 50-ft hose 80 5 400

400

Irrigation Demand: 0.0

484.0

379 kPa 55.0 psi

0.95

461.0

461.0 gpm

29.1 L/s

153.7 gpm

9.7 L/s

291.9 gpm

18.4 L/s

Corresponding Pressure Adjustment Factor:

Adjusted Total Probable Demand (gpm):

Applying Demand Peaking Factors

Disclaimer: WSP Group Inc. is not responsible for unintended or incorrect use of this tool. Results provide only an estimate of service line 

demand. The user must use his/her own judgment in determining the suitability of the calculation and results to the specific application at 

hand.  Please consult AWWA Manual M22 for background and further details on calculations.

Nominal (Average Day) Flow:

Maximum Day Demand:

Maximum (Peak) Hour Flow:

Demand Calculation - Modified Fixture Value Method (AWWA M22)

Total Fixture Value - Hose Connections:

Anticipated Pressure:

Springbrook Corner WMA

Off-Peak Hour

==>Domestic demand governs

Step 1.  Calculate the demand from Fixture Values

Step 3.  Total Probable Demand

Total Fixture Value (gpm) for Step 1 and Step 2:

Step 4.  Apply pressure adjustment

Total Fixture Value:

Demand Curve:

Probable Demand (gpm):

Step 2.  Add in demand for hose bibs and irrigation

6/1/2020



APPENDIX A

WATER DEMANDS

Springbrook Corner Development - WMA

Demands Peaking Factors

29.10 L/s Maximum Hour 3.00

18.43 L/s Maximum Day 1.90

9.70 L/s

Demand Rate Allocation

NODE
AVERAGE DAY 

(L/S)

MAX DAY 

(L/S)

PEAK HOUR 

(L/S)

J-896 3.23 6.14 9.70

J-897 3.23 6.14 9.70

J-898 3.23 6.14 9.70

Total 9.70 18.43 29.10

Note: Demands for the site were calculated using the AWWA M22 Fixture Unit Method and allocated evenly to all junctions in the development 

Peak Hour Demand (Fixture Unit 

Maximum Day Demand

Average Day Demand

June 2020

PROJECT NO. 201-05326-00



Series 774
Double Check Valve Assemblies
Sizes: 21⁄2" – 12" (65 – 300mm)
Series 774 Double Check Valve Assemblies are designed to prevent 
the reverse flow of polluted water from entering into the potable water 
system. This series can be applied, where approved by the local au-
thority having jurisdiction, on non-health hazard installations. Features 
short end-to-end dimensions, light weight stainless steel body, and the 
lowest head loss available.

Features
• Torsion spring check valve provides low head loss
• Short lay length is ideally suited for retrofit installations
• �Stainless steel body is half the weight of competitive designs  

reducing installation and shipping cost
• �Stainless steel construction provides long term corrosion protection 

and maximum strength
• �Single top access cover with two-bolt grooved style coupling  

for ease of maintenance
• �Thermoplastic and stainless steel check valves for  

trouble-free operation
• No special tools required for servicing
• �Compact construction allows for smaller vaults and enclosures
• May be installed in horizontal or vertical "flow up" position

Materials
All internal metal parts: 300 Series stainless steel 
Main valve body: 300 Series stainless steel 
Check assembly: Noryl® 
Flange dimension in accordance with AWWA Class D

Pressure - Temperature
Temperature Range: 33ºF – 110ºF (0.5ºC – 43ºC) continuous
Maximum Working Pressure: 175psi (12.1 bar)

Specifications
A Double Check Valve Assembly shall be installed at each noted location 
to prevent the unwanted reversal of polluted water into the potable water 
supply. The main valve body shall be manufactured from 300 series stain-
less steel to provide corrosion resistance. The check valves shall be of 
thermoplastic construction with stainless steel hinge pins, cam arm, and 
cam bearing. The check valves shall utilize a single torsion spring design 
to minimize pressure drop through the assembly. The check valves shall 
be modular and shall seal to the main valve body by the use of an O-ring. 
There shall be no brass or bronze parts used within the check valve as-
sembly. The valve cover shall be held in place through the use of a single 
grooved style two-bolt coupling. The main assembly shall consist of two 
independently operating torsion spring check assemblies, two resilient 
seated isolation valves, and four ball valve type test cocks. The assembly 
shall be a Watts Series 774.

ES-774

Testcocks

Stainless Steel 
Cover

Grooved 
Coupling

Resilient 
Disc

Replaceable 
Seat

Captured Torsion 
Spring

Laser Cut / Polished 
Cam Arm

774 OSY

For Non-Health Hazard Applications

Now Available
WattsBox Insulated Enclosures.

For more information, send for literature ES-WB.

Available Models
Suffix:
NRS -	 non-rising stem resilient seated gate valves
OSY -	� UL/FM resilient seated outside stem & yoke gate valves
LF -	 without shutoff valves
S -	 cast iron strainer
**OSY FxG –	� Flanged inlet gate connection and grooved outlet 

gate connection�
**OSY GxF –	� Grooved inlet gate connection and flanged outlet 

gate connection�
**OSY GxG –	�Grooved inlet gate connection and grooved outlet 

gate connection�
Available with grooved NRS gate valves - consult factory**  
Post indicator plate and operating nut available - consult factory** 
**Consult factory for dimensions 

LEAD FREE*

Watts product specifications in U.S. customary units and metric are approximate and are provided for reference only. For precise measurements, 
please contact Watts Technical Service. Watts reserves the right to change or modify product design, construction, specifications, or materials with-
out prior notice and without incurring any obligation to make such changes and modifications on Watts products previously or subsequently sold.

*The wetted surface of this product contacted by consumable 
water contains less than 0.25% of lead by weight.

NOTICE
Inquire with governing authorities for local installation requirements

Job Name  ––––––––––––––––––––––––––––––––––––––––––––	 Contractor  –––––––––––––––––––––––––––––––––––––––––––––

Job Location  ––––––––––––––––––––––––––––––––––––––––––	 Approval  – –––––––––––––––––––––––––––––––––––––––––––––

Engineer  ––––––––––––––––––––––––––––––––––––––––––––––	 Contractor’s P.O. No.  –––––––––––––––––––––––––––––––––––

Approval  ––––––––––––––––––––––––––––––––––––––––––––––	 Representative  –––––––––––––––––––––––––––––––––––––––––



Dimensions - Weight

Standards
AWWA C510-92, CSA B64.5

Capacity
Rated working pressure 175psi (12.1 bar)  * Rated flow, ** UL Tested

  SIZE (DN)	 DIMENSIONS	 WEIGHT 

	 A	 C (open)	 D	 G	 L	 M	 N	 S	 w/Gates	 w/o Gates
		  OSY	 NRS	 Screen Removal	
	 in.	 mm	 in.	 mm	 in.	 mm	 in.	 mm	 in.	 mm	 in.	 mm	 in.	 mm	 in.	 mm	 in.	 mm	 in.	 mm	 lbs.	 kgs.	 lbs.	 kgs.

	 21/2	 65	 37	 940	 163/8	 416	 93/8	 238	 31/2	 89	 10	 254	 22	 559	 10	 254	 61/2	 165	 7	 178	 140	 64	 53	 24
  	 3	 80	 38	 965	 187/8	 479	 101/4	 260	 33/4	 95	 15	 381	 22	 559	 101/8	 257	 7	 178	 71/2	 191	 215	 98	 55	 25
	 4	 100	 40	 1016	 223/4	 578	 123/16	 310	 41/2	 114	 10	 254	 22	 559	 121/8	 308	 81/4	 210	 9	 229	 225	 102	 58	 26
  	 6	 150	 481/2	 1232	 301/8	 765	 16	 406	 51/2	 140	 15	 381	 271/2	 699	 181/2	 470	 131/2	 343	 11	 279	 375	 170	 105	 48
  	 8	 200	 521/2	 1334	 373/4	 959	 1915/16	 506	 63/4	 171	 15	 381	 291/2	 749	 215/8	 549	 151/2	 394	 131/2	 343	 561	 254	 169	 77
	 10	 250	 551/2	 1410	 453/4	 1162	 2313/16	 605	 8	 200	 15	 381	 291/2	 749	 26	 660	 181/2	 470	 16	 406	 763	 346	 179	 81
	 12	 300	 571/2	 1461	 531/8	 1349	 263/4	 679	 91/2	 241	 15	 381	 291/2	 749	 297/8	 759	 213/4	 552	 19	 483	 1033	 469	 209	 95

12" (300mm)

0	 500	 1000	 1500	 2000	 2500	 3000	 3500	 4000	 4500	 gpm
	 1900	 3800	 5700	 7600	 9500	 11400	 13000	 15200	 17100	 lpm
			   5				    10			   fps 
			   1.5				    3			   mps

kPa	 psi
110	 16
97	 14
83	 12
69	 10
55	 8
41	 6
28	 4
14	 2	

21⁄2" (65mm)
***

3" (80mm)
*kPa	 psi

83	 12

69	 10

55	 8

41	 6

28	 4

14	 2

**

0	 25	 50	 100	 150	 200	 250	 300	 350	 400	 450	 500	 550	 600	 gpm	  
	 95	 190	 380	 570	 760	 950	 1140	 1330	 1520	 1710	 1900	 2090	2280	 lpm	
	 15	 fps	
	 4.6	 mps	

0	 25	 50	 100	 150	 200	 250	 300	 350	 400	 450	 500	 525	 gpm
	 95	 190	 380	 570	 760	 950	 1140	 1330	 1520	 1710	 1900	 1995	 lpm
	 15	 fps
	 4.6	 mps

kPa	 psi
103	 15

83	 12

62	 9

41	 6

21	 3

4" (100mm)

* **

kPa	 psi
103	 15

83	 12

62	 9

41	 6

21	 3

0	 250	 500	 750	 1000	 1250	 1500	 1750	 2000	 2250	 2500	 gpm
	 950	 1900	 2850	 3800	 4750	 5700	 6650	 7600	 8550	 9500	 lpm
	 15	 fps
	 4.6	 mps

8" (200mm)
***

10" (250 mm)

0	 250	 500	 750	 1000	 1250	 1500	 1750	 2000	 2250	 2500	 2750	 3000	 3250	 3500	 gpm
	 950	 1900	 2850	 3800	 4750	 5700	 6650	 7600	 8550	 9500	 10450	 11400	 12350	 13300	 lpm
															               fps
															               mps

kPa	 psi
103	 15

83	 12

62	 9

41	 6

21	 3

*

C (Open)

N

M

D

A

L

G

t

t

t

t

t

t
t

t

t

t

t

t

tt S

0	 100	 200	 300	 400	 500	 600	 700	 800	 900	 1000	 1100	 1200	 1300	 1400	 1500	 gpm
	 380	 760	 1140	 1520	 1900	 2280	 2660	 3040	3420	 3800	 4180	 4560	 4940	 5320	 5700	 lpm
					     5		  7.5			   10			   15			   fps
					     1.5		  2.3			   3			   4.6			   mps

6" (150 mm)
kPa	 psi
103	 15

83	 12

62	 9

41	 6

21	 3

* **

kPa	 psi
83	 12

69	 10

55	 8

41	 6

28	 4

14	 2

0	 50	 100	 150	 200	 250	 300	 350	 400	 450	 500	 550	 600	 650	 700	   750	 gpm	
	 171	 380	 570	 760	 950	 1140	 1330	 1520	 1170	 1900	 2090	2280	 2470	 2660	  2850	 lpm	
	 5	 10	 15	 fps
	 1.5	 3	 4.6	 mps

Noryl® is a registered trademark of General Electric Company

**

Approvals

1015 (OSY only)(4" - 10"  
OSY only)

ES-774   1623		  © 2016 Watts

USA:  Tel: (978) 689-6066 • Fax: (978) 975-8350 • Watts.com
Canada:  Tel: (905) 332-4090 • Fax: (905) 332-7068 • Watts.ca

Latin America:  Tel: (52) 81-1001-8600 • Fax: (52) 81-8000-7091 • Watts.com

A Watts Water Technologies Company
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Junctions Table

2021 Planning Horizon

 Springbrook Corners WMA

201-05326-00

Label
Elevation

(m)

Demand

(L/s)
Hydraulic Grade (m)

Pressure

(kPa)

J-899 244.30 0.00 279.85 348

J-875 244.32 0.00 279.87 348

J-876 244.23 0.00 279.84 349

J-871 244.21 0.00 279.85 349

J-898 244.20 3.23 279.84 349

J-900 244.20 0.00 279.85 349

J-896 244.17 3.23 279.84 349

J-874 244.13 0.00 279.84 350

J-877 244.12 0.00 279.84 350

J-897 244.08 3.23 279.84 350

J-878 244.00 0.00 279.85 351

J-879 243.92 0.00 279.86 352

J-901 243.86 0.00 279.87 352

J-872 243.85 0.00 279.90 353

Sum of Demands= 9.69 Minimum Pressure = 348

Maximum Pressure = 353

Label
Elevation

(m)

Demand

(L/s)
Hydraulic Grade (m)

Pressure

(kPa)

J-899 244.30 0.00 288.63 434

J-875 244.32 0.00 288.70 434

J-876 244.23 0.00 288.61 434

J-898 244.20 6.14 288.61 435

J-900 244.20 0.00 288.62 435

J-871 244.21 0.00 288.64 435

J-896 244.17 6.14 288.61 435

J-874 244.13 0.00 288.61 435

J-877 244.12 0.00 288.61 435

J-897 244.08 6.14 288.61 436

J-878 244.00 0.00 288.64 437

J-879 243.92 0.00 288.67 438

J-901 243.86 0.00 288.70 439

J-872 243.85 0.00 288.78 440

Sum of Demands= 18.42 Minimum Pressure = 434

Maximum Pressure = 440

Label
Elevation

(m)

Demand

(L/s)
Hydraulic Grade (m)

Pressure

(kPa)

J-899 244.30 0.00 288.29 431

J-875 244.32 0.00 288.45 432

J-876 244.23 0.00 288.25 431

J-871 244.21 0.00 288.33 432

J-898 244.20 9.70 288.24 431

J-900 244.20 0.00 288.27 431

J-896 244.17 9.70 288.24 431

J-874 244.13 0.00 288.24 432

J-877 244.12 0.00 288.24 432

J-897 244.08 9.70 288.24 432

J-878 244.00 0.00 288.31 434

J-879 243.92 0.00 288.38 435

J-901 243.86 0.00 288.43 436

J-872 243.85 0.00 288.63 438

Sum of Demands= 29.10 Minimum Pressure = 431

Maximum Pressure = 438

2021 Peak Hour Pump 3 & 4

2021 Maximum Day Pump 3

2021 Average Day Pump 4



         

Junctions Table

2031 Planning Horizon

 Springbrook Corners WMA

201-05326-00

Label
Elevation

(m)

Demand

(L/s)
Hydraulic Grade (m)

Pressure

(kPa)

J-899 244.30 0.00 285.45 403

J-875 244.32 0.00 285.47 403

J-876 244.23 0.00 285.45 403

J-871 244.21 0.00 285.46 404

J-898 244.20 3.23 285.45 404

J-900 244.20 0.00 285.45 404

J-896 244.17 3.23 285.45 404

J-874 244.13 0.00 285.45 404

J-877 244.12 0.00 285.45 404

J-897 244.08 3.23 285.45 405

J-878 244.00 0.00 285.45 406

J-879 243.92 0.00 285.46 407

J-901 243.86 0.00 285.46 407

J-872 243.85 0.00 285.48 407

Sum of Demands= 9.69 Minimum Pressure = 403

Maximum Pressure = 407

Label
Elevation

(m)

Demand

(L/s)
Hydraulic Grade (m)

Pressure

(kPa)

J-899 244.30 0.00 276.83 318

J-875 244.32 0.00 276.88 319

J-876 244.23 0.00 276.81 319

J-871 244.21 0.00 276.87 320

J-898 244.20 6.14 276.81 319

J-900 244.20 0.00 276.83 319

J-896 244.17 6.14 276.81 319

J-874 244.13 0.00 276.81 320

J-877 244.12 0.00 276.81 320

J-897 244.08 6.14 276.81 320

J-878 244.00 0.00 276.82 321

J-879 243.92 0.00 276.84 322

J-901 243.86 0.00 276.86 323

J-872 243.85 0.00 276.90 324

Sum of Demands= 18.42 Minimum Pressure = 318

Maximum Pressure = 324

Label
Elevation

(m)

Demand

(L/s)
Hydraulic Grade (m)

Pressure

(kPa)

J-899 244.30 0.00 263.23 185

J-875 244.32 0.00 263.38 187

J-876 244.23 0.00 263.20 186

J-871 244.21 0.00 263.34 187

J-898 244.20 9.70 263.19 186

J-900 244.20 0.00 263.24 186

J-896 244.17 9.70 263.19 186

J-874 244.13 0.00 263.19 187

J-877 244.12 0.00 263.19 187

J-897 244.08 9.70 263.19 187

J-878 244.00 0.00 263.23 188

J-879 243.92 0.00 263.27 189

J-901 243.86 0.00 263.31 190

J-872 243.85 0.00 263.42 192

Sum of Demands= 29.10 Minimum Pressure = 185

Maximum Pressure = 192

2031 Average Day - 50% No Pumps

2031 Maximum Day 50% No Pumps

2031 Peak Hour - 50% No Pumps



         

Junctions Table

2031 Planning Horizon

 Springbrook Corners WMA

201-05326-00

Label
Elevation

(m)

Demand

(L/s)
Hydraulic Grade (m)

Pressure

(kPa)

J-899 244.30 0.00 287.48 423

J-876 244.23 0.00 287.45 423

J-898 244.20 9.70 287.43 423

J-896 244.17 9.70 287.44 423

J-900 244.20 0.00 287.48 424

J-874 244.13 0.00 287.43 424

J-875 244.32 0.00 287.63 424

J-877 244.12 0.00 287.43 424

J-871 244.21 0.00 287.56 424

J-897 244.08 9.70 287.43 424

J-878 244.00 0.00 287.49 426

J-879 243.92 0.00 287.54 427

J-901 243.86 0.00 287.59 428

J-872 243.85 0.00 287.73 430

Sum of Demands= 29.10 Minimum Pressure = 423

Maximum Pressure = 430

Label
Elevation

(m)

Demand

(L/s)
Hydraulic Grade (m)

Pressure

(kPa)

J-899 244.30 0.00 279.25 342

J-876 244.23 0.00 279.22 342

J-898 244.20 9.70 279.21 343

J-896 244.17 9.70 279.21 343

J-900 244.20 0.00 279.26 343

J-874 244.13 0.00 279.21 343

J-875 244.32 0.00 279.40 343

J-877 244.12 0.00 279.21 343

J-897 244.08 9.70 279.21 344

J-871 244.21 0.00 279.35 344

J-878 244.00 0.00 279.26 345

J-879 243.92 0.00 279.30 346

J-901 243.86 0.00 279.34 347

J-872 243.85 0.00 279.47 349

Sum of Demands= 29.10 Minimum Pressure = 342

Maximum Pressure = 349

2031 Peak Hour 50% Pump 3

2031 Peak Hour 50% Pump 1



         

Junctions Table

2031 Planning Horizon

 Springbrook Corners WMA

201-05326-00

Label
Elevation

(m)

Demand

(L/s)
Hydraulic Grade (m)

Pressure

(kPa)

J-875 244.32 0.00 287.03 418

J-899 244.30 0.00 287.01 418

J-876 244.23 0.00 287.01 419

J-898 244.20 3.23 287.01 419

J-900 244.20 0.00 287.01 419

J-871 244.21 0.00 287.02 419

J-896 244.17 3.23 287.01 419

J-874 244.13 0.00 287.01 420

J-877 244.12 0.00 287.01 420

J-897 244.08 3.23 287.01 420

J-878 244.00 0.00 287.01 421

J-879 243.92 0.00 287.02 422

J-901 243.86 0.00 287.02 422

J-872 243.85 0.00 287.04 423

Sum of Demands= 9.69 Minimum Pressure = 418

Maximum Pressure = 423

Label
Elevation

(m)

Demand

(L/s)
Hydraulic Grade (m)

Pressure

(kPa)

J-875 244.32 0.00 278.44 334

J-899 244.30 0.00 278.39 334

J-876 244.23 0.00 278.37 334

J-898 244.20 6.14 278.37 334

J-900 244.20 0.00 278.39 335

J-871 244.21 0.00 278.43 335

J-896 244.17 6.14 278.37 335

J-874 244.13 0.00 278.37 335

J-877 244.12 0.00 278.37 335

J-897 244.08 6.14 278.37 336

J-878 244.00 0.00 278.38 337

J-879 243.92 0.00 278.40 338

J-901 243.86 0.00 278.42 338

J-872 243.85 0.00 278.46 339

Sum of Demands= 18.42 Minimum Pressure = 334

Maximum Pressure = 339

Label
Elevation

(m)

Demand

(L/s)
Hydraulic Grade (m)

Pressure

(kPa)

J-875 244.32 0.00 264.94 202

J-899 244.30 0.00 264.79 201

J-876 244.23 0.00 264.76 201

J-898 244.20 9.70 264.75 201

J-900 244.20 0.00 264.80 202

J-871 244.21 0.00 264.90 202

J-896 244.17 9.70 264.75 201

J-874 244.13 0.00 264.75 202

J-877 244.12 0.00 264.75 202

J-897 244.08 9.70 264.75 202

J-878 244.00 0.00 264.79 204

J-879 243.92 0.00 264.83 205

J-901 243.86 0.00 264.87 206

J-872 243.85 0.00 264.98 207

Sum of Demands= 29.10 Minimum Pressure = 201

Maximum Pressure = 207

2031 Average Day - 70% No Pumps

2031 Maximum Day 70% No Pumps

2031 Peak Hour - 70% No Pumps



         

Junctions Table

2031 Planning Horizon

 Springbrook Corners WMA

201-05326-00

Label
Elevation

(m)

Demand

(L/s)
Hydraulic Grade (m)

Pressure

(kPa)

J-899 244.30 0.00 280.32 352

J-875 244.32 0.00 280.46 354

J-876 244.23 0.00 280.28 353

J-871 244.21 0.00 280.41 354

J-898 244.20 9.70 280.27 353

J-900 244.20 0.00 280.32 353

J-896 244.17 9.70 280.27 353

J-874 244.13 0.00 280.27 354

J-877 244.12 0.00 280.27 354

J-897 244.08 9.70 280.27 354

J-878 244.00 0.00 280.32 355

J-879 243.92 0.00 280.36 357

J-901 243.86 0.00 280.40 358

J-872 243.85 0.00 280.53 359

Sum of Demands= 29.10 Minimum Pressure = 352

Maximum Pressure = 359

Label
Elevation

(m)

Demand

(L/s)
Hydraulic Grade (m)

Pressure

(kPa)

J-899 244.30 0.00 280.51 354

J-876 244.23 0.00 280.47 355

J-898 244.20 9.70 280.46 355

J-896 244.17 9.70 280.46 355

J-900 244.20 0.00 280.51 355

J-874 244.13 0.00 280.46 356

J-875 244.32 0.00 280.65 356

J-877 244.12 0.00 280.46 356

J-897 244.08 9.70 280.46 356

J-871 244.21 0.00 280.60 356

J-878 244.00 0.00 280.51 357

J-879 243.92 0.00 280.55 359

J-901 243.86 0.00 280.59 360

J-872 243.85 0.00 280.72 361

Sum of Demands= 29.10 Minimum Pressure = 354

Maximum Pressure = 361

2031 Peak Hour 70% Pump 3

2031 Peak Hour 70% Pump 1



         

Pipe Parameter Table

2021 Planning Horizon

 Springbrook Corners WMA

201-05326-00

Label Start Node Stop Node Length (m)
Diameter 

(mm)

Hazen-

Williams C
Flow (L/s)

Velocity 

(m/s)

Headloss 

Gradient 

(m/km)

P-743 J-876 H-128 6.10 150 100 0.00 0.00 0.00

P-744 J-877 H-129 6.10 150 100 0.00 0.00 0.00

P-745 J-878 H-130 6.10 150 100 0.00 0.00 0.00

P-746 J-879 H-131 6.10 150 100 0.00 0.00 0.00

P-800 J-871 J-900 10.06 200 110 3.19 0.10 0.58

P-801 J-900 J-896 31.70 200 110 3.19 0.10 0.11

P-802 J-896 J-874 43.28 200 110 -0.04 0.00 0.00

P-803 J-874 J-898 49.07 200 110 0.18 0.01 0.00

P-804 J-898 J-876 23.16 200 110 -3.05 0.10 0.10

P-805 J-876 J-899 51.82 200 110 -3.05 0.10 0.10

P-806 J-899 J-875 12.19 200 110 -3.05 0.10 1.56

P-807 J-874 J-877 10.36 200 110 -0.22 0.01 0.00

P-808 J-877 J-897 44.50 200 110 -0.22 0.01 0.00

P-809 J-897 J-878 86.26 200 110 -3.46 0.11 0.12

P-810 J-878 J-879 82.91 200 110 -3.46 0.11 0.12

P-811 J-879 J-901 64.31 200 110 -3.46 0.11 0.12

P-812 J-901 J-872 10.06 200 110 -3.46 0.11 2.45

Label Start Node Stop Node Length (m)
Diameter 

(mm)

Hazen-

Williams C
Flow (L/s)

Velocity 

(m/s)

Headloss 

Gradient 

(m/km)
P-743 J-876 H-128 6.10 150 100 0.00 0.00 0.00

P-744 J-877 H-129 6.10 150 100 0.00 0.00 0.00

P-745 J-878 H-130 6.10 150 100 0.00 0.00 0.00

P-746 J-879 H-131 6.10 150 100 0.00 0.00 0.00

P-800 J-871 J-900 10.06 200 110 6.29 0.20 2.20

P-801 J-900 J-896 31.70 200 110 6.29 0.20 0.38

P-802 J-896 J-874 43.28 200 110 0.14 0.00 0.00

P-803 J-874 J-898 49.07 200 110 0.42 0.01 0.00

P-804 J-898 J-876 23.16 200 110 -5.73 0.18 0.32

P-805 J-876 J-899 51.82 200 110 -5.73 0.18 0.32

P-806 J-899 J-875 12.19 200 110 -5.73 0.18 5.45

P-807 J-874 J-877 10.36 200 110 -0.28 0.01 0.00

P-808 J-877 J-897 44.50 200 110 -0.28 0.01 0.00

P-809 J-897 J-878 86.26 200 110 -6.42 0.20 0.39

P-810 J-878 J-879 82.91 200 110 -6.42 0.20 0.39

P-811 J-879 J-901 64.31 200 110 -6.42 0.20 0.39

P-812 J-901 J-872 10.06 200 110 -6.42 0.20 8.42

Label Start Node Stop Node Length (m)
Diameter 

(mm)

Hazen-

Williams C
Flow (L/s)

Velocity 

(m/s)

Headloss 

Gradient 

(m/km)

P-743 J-876 H-128 3.96 150 100 0.00 0.00 0.00

P-744 J-877 H-129 4.57 150 100 0.00 0.00 0.00

P-745 J-878 H-130 3.96 150 100 0.00 0.00 0.00

P-746 J-879 H-131 3.05 150 100 0.00 0.00 0.00

P-800 J-871 J-900 10.06 200 110 10.52 0.33 6.09

P-801 J-900 J-896 31.70 200 110 10.52 0.33 0.97

P-802 J-896 J-874 43.28 200 110 0.82 0.03 0.01

P-803 J-874 J-898 49.07 200 110 0.85 0.03 0.01

P-804 J-898 J-876 23.16 200 110 -8.85 0.28 0.71

P-805 J-876 J-899 51.82 200 110 -8.85 0.28 0.71

P-806 J-899 J-875 12.19 200 110 -8.85 0.28 12.97

P-807 J-874 J-877 10.36 200 110 -0.03 0.00 0.00

P-808 J-877 J-897 44.50 200 110 -0.03 0.00 0.00

P-809 J-897 J-878 86.26 200 110 -9.73 0.31 0.84

P-810 J-878 J-879 82.91 200 110 -9.73 0.31 0.84

P-811 J-879 J-901 64.31 200 110 -9.73 0.31 0.84

P-812 J-901 J-872 10.06 200 110 -9.73 0.31 19.30

2021 Average Day Pump 3 & 4

2021 Maximum Day Pump 3

2021 Peak Hour Pump 3 & 4



         

Pipe Parameter Table

2031 Planning Horizon

 Springbrook Corners WMA

201-05326-00

Label Start Node Stop Node Length (m)
Diameter 

(mm)

Hazen-

Williams C
Flow (L/s)

Velocity 

(m/s)

Headloss 

Gradient 

(m/km)

P-743 J-876 H-128 4 150 100 0.00 0.00 0.00

P-744 J-877 H-129 5 150 100 0.00 0.00 0.00

P-745 J-878 H-130 4 150 100 0.00 0.00 0.00

P-746 J-879 H-131 3 150 100 0.00 0.00 0.00

P-800 J-871 J-900 10 200 110 4.34 0.14 1.06

P-801 J-900 J-896 32 200 110 4.34 0.14 0.19

P-802 J-896 J-874 43 200 110 1.10 0.04 0.02

P-803 J-874 J-898 49 200 110 0.40 0.01 0.00

P-804 J-898 J-876 23 200 110 -2.84 0.09 0.09

P-805 J-876 J-899 52 200 110 -2.84 0.09 0.09

P-806 J-899 J-875 12 200 110 -2.84 0.09 1.35

P-807 J-874 J-877 10 200 110 0.71 0.02 0.01

P-808 J-877 J-897 45 200 110 0.71 0.02 0.01

P-809 J-897 J-878 86 200 110 -2.53 0.08 0.07

P-810 J-878 J-879 83 200 110 -2.53 0.08 0.07

P-811 J-879 J-901 64 200 110 -2.53 0.08 0.07

P-812 J-901 J-872 10 200 110 -2.53 0.08 1.32

Label Start Node Stop Node Length (m)
Diameter 

(mm)

Hazen-

Williams C
Flow (L/s)

Velocity 

(m/s)

Headloss 

Gradient 

(m/km)
P-743 J-876 H-128 4 150 100 0.00 0.00 0.00

P-744 J-877 H-129 5 150 100 0.00 0.00 0.00

P-745 J-878 H-130 4 150 100 0.00 0.00 0.00

P-746 J-879 H-131 3 150 100 0.00 0.00 0.00

P-800 J-871 J-900 10 200 110 8.33 0.27 3.84

P-801 J-900 J-896 32 200 110 8.33 0.27 0.63

P-802 J-896 J-874 43 200 110 2.19 0.07 0.05

P-803 J-874 J-898 49 200 110 0.81 0.03 0.01

P-804 J-898 J-876 23 200 110 -5.33 0.17 0.28

P-805 J-876 J-899 52 200 110 -5.33 0.17 0.28

P-806 J-899 J-875 12 200 110 -5.33 0.17 4.73

P-807 J-874 J-877 10 200 110 1.38 0.04 0.02

P-808 J-877 J-897 45 200 110 1.38 0.04 0.02

P-809 J-897 J-878 86 200 110 -4.77 0.15 0.22

P-810 J-878 J-879 83 200 110 -4.77 0.15 0.23

P-811 J-879 J-901 64 200 110 -4.77 0.15 0.23

P-812 J-901 J-872 10 200 110 -4.77 0.15 4.66

Label Start Node Stop Node Length (m)
Diameter 

(mm)

Hazen-

Williams C
Flow (L/s)

Velocity 

(m/s)

Headloss 

Gradient 

(m/km)

P-743 J-876 H-128 3.96 150 100 0.00 0.00 0.00

P-744 J-877 H-129 4.57 150 100 0.00 0.00 0.00

P-745 J-878 H-130 3.96 150 100 0.00 0.00 0.00

P-746 J-879 H-131 3.05 150 100 0.00 0.00 0.00

P-800 J-871 J-900 10.06 200 110 13.29 0.42 9.66

P-801 J-900 J-896 31.70 200 110 13.29 0.42 1.50

P-802 J-896 J-874 43.28 200 110 3.59 0.11 0.13

P-803 J-874 J-898 49.07 200 110 1.35 0.04 0.02

P-804 J-898 J-876 23.16 200 110 -8.35 0.27 0.64

P-805 J-876 J-899 51.82 200 110 -8.35 0.27 0.63

P-806 J-899 J-875 12.19 200 110 -8.35 0.27 11.54

P-807 J-874 J-877 10.36 200 110 2.24 0.07 0.06

P-808 J-877 J-897 44.50 200 110 2.24 0.07 0.06

P-809 J-897 J-878 86.26 200 110 -7.46 0.24 0.52

P-810 J-878 J-879 82.91 200 110 -7.46 0.24 0.52

P-811 J-879 J-901 64.31 200 110 -7.46 0.24 0.52

P-812 J-901 J-872 10.06 200 110 -7.46 0.24 11.37

2031 Average Day 50% No Pumps

2031 Maximum Day 50% No Pumps

2031 Peak Hour 50% No Pumps



         

Pipe Parameter Table

2031 Planning Horizon

 Springbrook Corners WMA

201-05326-00

Label Start Node Stop Node Length (m)
Diameter 

(mm)

Hazen-

Williams C
Flow (L/s)

Velocity 

(m/s)

Headloss 

Gradient 

(m/km)
P-743 J-876 H-128 6.10 150 100 0.00 0.00 0.00

P-744 J-877 H-129 6.10 150 100 0.00 0.00 0.00

P-745 J-878 H-130 6.10 150 100 0.00 0.00 0.00

P-746 J-879 H-131 6.10 150 100 0.00 0.00 0.00

P-800 J-871 J-900 10.06 200 110 12.12 0.39 8.05

P-801 J-900 J-896 31.70 200 110 12.12 0.39 1.27

P-802 J-896 J-874 43.28 200 110 2.42 0.08 0.06

P-803 J-874 J-898 49.07 200 110 1.20 0.04 0.02

P-804 J-898 J-876 23.16 200 110 -8.50 0.27 0.66

P-805 J-876 J-899 51.82 200 110 -8.50 0.27 0.66

P-806 J-899 J-875 12.19 200 110 -8.50 0.27 11.98

P-807 J-874 J-877 10.36 200 110 1.22 0.04 0.02

P-808 J-877 J-897 44.50 200 110 1.22 0.04 0.02

P-809 J-897 J-878 86.26 200 110 -8.48 0.27 0.65

P-810 J-878 J-879 82.91 200 110 -8.48 0.27 0.65

P-811 J-879 J-901 64.31 200 110 -8.48 0.27 0.65

P-812 J-901 J-872 10.06 200 110 -8.48 0.27 14.68

Label Start Node Stop Node Length (m)
Diameter 

(mm)

Hazen-

Williams C
Flow (L/s)

Velocity 

(m/s)

Headloss 

Gradient 

(m/km)
P-743 J-876 H-128 6.10 150 100 0.00 0.00 0.00

P-744 J-877 H-129 6.10 150 100 0.00 0.00 0.00

P-745 J-878 H-130 6.10 150 100 0.00 0.00 0.00

P-746 J-879 H-131 6.10 150 100 0.00 0.00 0.00

P-800 J-871 J-900 10.06 200 110 12.75 0.41 8.90

P-801 J-900 J-896 31.70 200 110 12.75 0.41 1.39

P-802 J-896 J-874 43.28 200 110 3.05 0.10 0.10

P-803 J-874 J-898 49.07 200 110 1.27 0.04 0.02

P-804 J-898 J-876 23.16 200 110 -8.43 0.27 0.65

P-805 J-876 J-899 51.82 200 110 -8.43 0.27 0.65

P-806 J-899 J-875 12.19 200 110 -8.43 0.27 11.76

P-807 J-874 J-877 10.36 200 110 1.78 0.06 0.04

P-808 J-877 J-897 44.50 200 110 1.78 0.06 0.04

P-809 J-897 J-878 86.26 200 110 -7.92 0.25 0.58

P-810 J-878 J-879 82.91 200 110 -7.92 0.25 0.58

P-811 J-879 J-901 64.31 200 110 -7.92 0.25 0.58

P-812 J-901 J-872 10.06 200 110 -7.92 0.25 12.81

2031 Peak Hour 50% Pump 3

2031 Peak Hour 50% Pump 1



         

Pipe Parameter Table

2031 Planning Horizon

 Springbrook Corners WMA

201-05326-00

Label Start Node Stop Node Length (m)
Diameter 

(mm)

Hazen-

Williams C
Flow (L/s)

Velocity 

(m/s)

Headloss 

Gradient 

(m/km)

P-743 J-876 H-128 3.96 150 100 0.00 0.00 0.00

P-744 J-877 H-129 4.57 150 100 0.00 0.00 0.00

P-745 J-878 H-130 3.96 150 100 0.00 0.00 0.00

P-746 J-879 H-131 3.05 150 100 0.00 0.00 0.00

P-800 J-871 J-900 10.06 200 110 4.34 0.14 1.06

P-801 J-900 J-896 31.70 200 110 4.34 0.14 0.19

P-802 J-896 J-874 43.28 200 110 1.10 0.04 0.01

P-803 J-874 J-898 49.07 200 110 0.40 0.01 0.00

P-804 J-898 J-876 23.16 200 110 -2.84 0.09 0.09

P-805 J-876 J-899 51.82 200 110 -2.84 0.09 0.09

P-806 J-899 J-875 12.19 200 110 -2.84 0.09 1.35

P-807 J-874 J-877 10.36 200 110 0.71 0.02 0.01

P-808 J-877 J-897 44.50 200 110 0.71 0.02 0.01

P-809 J-897 J-878 86.26 200 110 -2.53 0.08 0.07

P-810 J-878 J-879 82.91 200 110 -2.53 0.08 0.07

P-811 J-879 J-901 64.31 200 110 -2.53 0.08 0.07

P-812 J-901 J-872 10.06 200 110 -2.53 0.08 1.31

Label Start Node Stop Node Length (m)
Diameter 

(mm)

Hazen-

Williams C
Flow (L/s)

Velocity 

(m/s)

Headloss 

Gradient 

(m/km)
P-743 J-876 H-128 3.96 150 100 0.00 0.00 0.00

P-744 J-877 H-129 4.57 150 100 0.00 0.00 0.00

P-745 J-878 H-130 3.96 150 100 0.00 0.00 0.00

P-746 J-879 H-131 3.05 150 100 0.00 0.00 0.00

P-800 J-871 J-900 10.06 200 110 8.33 0.27 3.84

P-801 J-900 J-896 31.70 200 110 8.33 0.27 0.63

P-802 J-896 J-874 43.28 200 110 2.19 0.07 0.05

P-803 J-874 J-898 49.07 200 110 0.81 0.03 0.01

P-804 J-898 J-876 23.16 200 110 -5.33 0.17 0.28

P-805 J-876 J-899 51.82 200 110 -5.33 0.17 0.28

P-806 J-899 J-875 12.19 200 110 -5.33 0.17 4.73

P-807 J-874 J-877 10.36 200 110 1.38 0.04 0.02

P-808 J-877 J-897 44.50 200 110 1.38 0.04 0.02

P-809 J-897 J-878 86.26 200 110 -4.77 0.15 0.22

P-810 J-878 J-879 82.91 200 110 -4.77 0.15 0.23

P-811 J-879 J-901 64.31 200 110 -4.77 0.15 0.23

P-812 J-901 J-872 10.06 200 110 -4.77 0.15 4.66

Label Start Node Stop Node Length (m)
Diameter 

(mm)

Hazen-

Williams C
Flow (L/s)

Velocity 

(m/s)

Headloss 

Gradient 

(m/km)

P-743 J-876 H-128 3.96 150 100 0.00 0.00 0.00

P-744 J-877 H-129 4.57 150 100 0.00 0.00 0.00

P-745 J-878 H-130 3.96 150 100 0.00 0.00 0.00

P-746 J-879 H-131 3.05 150 100 0.00 0.00 0.00

P-800 J-871 J-900 10.06 200 110 13.29 0.42 9.66

P-801 J-900 J-896 31.70 200 110 13.29 0.42 1.50

P-802 J-896 J-874 43.28 200 110 3.59 0.11 0.13

P-803 J-874 J-898 49.07 200 110 1.35 0.04 0.02

P-804 J-898 J-876 23.16 200 110 -8.35 0.27 0.64

P-805 J-876 J-899 51.82 200 110 -8.35 0.27 0.63

P-806 J-899 J-875 12.19 200 110 -8.35 0.27 11.54

P-807 J-874 J-877 10.36 200 110 2.24 0.07 0.06

P-808 J-877 J-897 44.50 200 110 2.24 0.07 0.06

P-809 J-897 J-878 86.26 200 110 -7.46 0.24 0.52

P-810 J-878 J-879 82.91 200 110 -7.46 0.24 0.52

P-811 J-879 J-901 64.31 200 110 -7.46 0.24 0.52

P-812 J-901 J-872 10.06 200 110 -7.46 0.24 11.37

2031 Average Day 70% No Pumps

2031 Maximum Day 70% No Pumps

2031 Peak Hour 70% No Pumps



         

Pipe Parameter Table

2031 Planning Horizon

 Springbrook Corners WMA

201-05326-00

Label Start Node Stop Node Length (m)
Diameter 

(mm)

Hazen-

Williams C
Flow (L/s)

Velocity 

(m/s)

Headloss 

Gradient 

(m/km)
P-743 J-876 H-128 6.10 150 100 0.00 0.00 0.00

P-744 J-877 H-129 6.10 150 100 0.00 0.00 0.00

P-745 J-878 H-130 6.10 150 100 0.00 0.00 0.00

P-746 J-879 H-131 6.10 150 100 0.00 0.00 0.00

P-800 J-871 J-900 10.06 200 110 12.78 0.41 8.94

P-801 J-900 J-896 31.70 200 110 12.78 0.41 1.40

P-802 J-896 J-874 43.28 200 110 3.08 0.10 0.10

P-803 J-874 J-898 49.07 200 110 1.28 0.04 0.02

P-804 J-898 J-876 23.16 200 110 -8.42 0.27 0.65

P-805 J-876 J-899 51.82 200 110 -8.42 0.27 0.65

P-806 J-899 J-875 12.19 200 110 -8.42 0.27 11.75

P-807 J-874 J-877 10.36 200 110 1.80 0.06 0.04

P-808 J-877 J-897 44.50 200 110 1.80 0.06 0.04

P-809 J-897 J-878 86.26 200 110 -7.90 0.25 0.57

P-810 J-878 J-879 82.91 200 110 -7.90 0.25 0.57

P-811 J-879 J-901 64.31 200 110 -7.90 0.25 0.57

P-812 J-901 J-872 10.06 200 110 -7.90 0.25 12.75

Label Start Node Stop Node Length (m)
Diameter 

(mm)

Hazen-

Williams C
Flow (L/s)

Velocity 

(m/s)

Headloss 

Gradient 

(m/km)
P-743 J-876 H-128 6.10 150 100 0.00 0.00 0.00

P-744 J-877 H-129 6.10 150 100 0.00 0.00 0.00

P-745 J-878 H-130 6.10 150 100 0.00 0.00 0.00

P-746 J-879 H-131 6.10 150 100 0.00 0.00 0.00

P-800 J-871 J-900 10.06 200 110 12.77 0.41 8.93

P-801 J-900 J-896 31.70 200 110 12.77 0.41 1.40

P-802 J-896 J-874 43.28 200 110 3.07 0.10 0.10

P-803 J-874 J-898 49.07 200 110 1.28 0.04 0.02

P-804 J-898 J-876 23.16 200 110 -8.42 0.27 0.65

P-805 J-876 J-899 51.82 200 110 -8.42 0.27 0.65

P-806 J-899 J-875 12.19 200 110 -8.42 0.27 11.76

P-807 J-874 J-877 10.36 200 110 1.79 0.06 0.04

P-808 J-877 J-897 44.50 200 110 1.79 0.06 0.04

P-809 J-897 J-878 86.26 200 110 -7.91 0.25 0.57

P-810 J-878 J-879 82.91 200 110 -7.91 0.25 0.57

P-811 J-879 J-901 64.31 200 110 -7.91 0.25 0.57

P-812 J-901 J-872 10.06 200 110 -7.91 0.25 12.77

2031 Peak Hour 70% Pump 3

2031 Peak Hour 70% Pump 1
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Fire Flow Calculation (OBC)
Springbrook Corners - 25T-201206
April 2020

Estimate of Required Fire Flow (RFF) -  Maximum Dwelling:

AS PER OBC APPENDIX A  - 3.2.5.7

Q = KVStot Q = minimum supply of water in liters
V = water supply coefficient from Table 1
K = total building volume in cubic meters

Stot = total of spatial coefficient values from property line exposures on all sides as obtained the formula:
Stot = 1.0 + [Sside1 + Sside2 + Sside 3 + Sside 4]

North South East West North South East West

Units 1-6
Combustible Construction                            
No Fire-Resistance Rating

C 23 337.80 3 2.743 2779.8 1.50 1.50 8.50 10.13 0.5 0.5 0.15 0 2 127868.8 3600 60 150

Units 7-12
Combustible Construction                            
No Fire-Resistance Rating

C 23 337.80 3 2.743 2779.8 1.50 1.50 8.80 10.13 0.5 0.5 0.15 0 2 127868.8 3600 60 150

Units 13-16
Combustible Construction                            
No Fire-Resistance Rating

C 23 225.20 3 2.743 1853.2 1.50 1.50 8.80 10.13 0.5 0.5 0.15 0 2 85245.9 2700 45 150

Units 17-20
Combustible Construction                            
No Fire-Resistance Rating

C 23 225.20 3 2.743 1853.2 1.50 1.50 8.80 10.13 0.5 0.5 0.15 0 2 85245.9 2700 45 150

Units 21-24
Combustible Construction                            
No Fire-Resistance Rating

C 23 225.20 3 2.743 1853.2 1.50 1.50 8.47 15.23 0.5 0.5 0.15 0 2 85245.9 2700 45 150

Units 25-28
Combustible Construction                            
No Fire-Resistance Rating

C 23 225.20 3 2.743 1853.2 9.93 1.50 8.47 15.23 0.15 0.5 0.15 0 1.8 76721.3 2700 45 150

Units 29-34
Combustible Construction                            
No Fire-Resistance Rating

C 23 337.80 3 2.743 2779.8 9.05 10.13 1.50 16.00 0.15 0 0.5 0 1.65 105491.7 2700 45 150

Units 35-40
Combustible Construction                            
No Fire-Resistance Rating

C 23 337.80 3 2.743 2779.8 8.62 10.13 1.50 1.50 0.15 0 0.5 0.5 2 127868.8 3600 60 150

Units 41-45
Combustible Construction                            
No Fire-Resistance Rating

C 23 281.50 3 2.743 2316.5 8.51 10.13 5.08 1.50 0.15 0 0.5 0.5 2 106557.3 2700 45 150

Units 46-53
Combustible Construction                            
No Fire-Resistance Rating

C 23 450.40 3 2.743 3706.3 1.50 1.50 8.64 10.13 0.15 0 0.4 0.5 2 170491.7 2700 45 150

Units 54-61
Combustible Construction                            
No Fire-Resistance Rating

C 23 450.40 3 2.743 3706.3 1.50 1.50 8.62 10.13 0.5 0.5 0.15 0 2 170491.7 3600 60 150

Units 62-67
Combustible Construction                            
No Fire-Resistance Rating

C 23 337.80 3 2.743 2779.8 1.50 1.50 8.60 10.13 0.5 0.5 0.15 0 2 127868.8 3600 60 150

Units 68-73
Combustible Construction                            
No Fire-Resistance Rating

C 23 337.80 3 2.743 2779.8 1.50 1.50 8.78 10.13 0.5 0.5 0.15 0 2 127868.8 3600 60 150

Units 74-80
Combustible Construction                            
No Fire-Resistance Rating

C 23 394.10 3 2.743 3243.0 1.50 1.50 8.48 8.63 0.5 0.5 0.15 0.15 2 149180.2 4500 75 150

Spatial Coefficient
City Target. Water 
Supply Flow Rate 

(L/sec)

West Phase of Development

Required Min. 
Water Supply Flow 

Rate (L/sec)
Q (l) = KVStot

K V Stot

Total Spatial 
Coefficient

Lot
Required Min. 

Water Supply Flow 
Rate (L/min)Type of Construction

Building 
Classification

Water Supply 
Coefficient

Area of One Floor 
(m 2 )

Number of 
Floors

Height of 
Ceiling (m)

Total Building 
Volume (m 3 )

East Phase of Development

Exposure Distance (m)

Page 1 of 1



   

 

Figure C1 – Proposed Springbrook Corner AFF, 2021 MDD+FF with Pump 3 & 4 ON at HD018 

 

Figure C2 – Proposed Springbrook Corner AFF, 2031 MDD+FF with Reservoir at 50% No Pumps ON at HD018 



   

 

Figure C3 – Proposed Springbrook Corner AFF, 2031 MDD+FF with Reservoir at 50% and Pump 3 ON at HD018 

 

Figure C4 – Proposed Springbrook Corner AFF, 2031 MDD+FF with Reservoir at 70% and No Pumps ON at HD018 



   

 

Figure C5 – Proposed Springbrook Corner AFF, 2031 MDD+FF with Reservoir at 70% and Pump 3 ON at HD018 



 Fire Flow Report

Maximum Day + Fire Flow

Springbrook Corner

Label Elevation (m)
Flow (Total 

Needed) (L/s)

Fire Flow 

(Available) (L/s)

Satisfies Fire 

Flow 

Constraints?

Hydraulic 

Grade (m)

Pressure (Residual 

Lower Limit) (kPa)

Pressure (Zone 

Lower Limit) (kPa)

Pressure 

(Calculated 

Residual) (kPa)

Pressure 

(Calculated Zone 

Lower Limit) (kPa)

Junction w/ 

Minimum Pressure 

(System)

Junction w/ 

Minimum 

Pressure (Zone)

Notes

J-871 244.21 150 294 TRUE 298.71 138 138 254 138 AK13T003 AN15T014 Public/Private Connection

J-872 243.85 150 296 TRUE 298.85 138 138 278 138 AK13T003 AN15T014 Public/Private Connection

J-875 244.32 150 294 TRUE 298.77 138 138 263 138 AK13T003 AN15T014 Public/Private Connection

H-128 244.23 N/A 208 N/A 298.68 138 138 138 226 AK13T003 AN15T014 Private Hydrant

H-129 244.12 N/A 222 N/A 298.68 138 138 138 213 AK13T003 AN15T014 Private Hydrant

H-130 244.00 N/A 195 N/A 298.71 138 138 138 235 AK13T003 H-131 Private Hydrant

H-131 243.92 N/A 190 N/A 298.74 138 138 138 243 AK13T003 AN15T014 Private Hydrant

Label Elevation (m)
Flow (Total 

Needed) (L/s)

Fire Flow 

(Available) (L/s)

Satisfies Fire 

Flow 

Constraints?

Hydraulic 

Grade (m)

Pressure (Residual 

Lower Limit) (kPa)

Pressure (Zone 

Lower Limit) (kPa)

Pressure 

(Calculated 

Residual) (kPa)

Pressure 

(Calculated Zone 

Lower Limit) (kPa)

Junction w/ 

Minimum Pressure 

(System)

Junction w/ 

Minimum 

Pressure (Zone)

Notes

J-871 244.21 150 122 FALSE 276.87 138 138 201 138 SA03E016 AN14S005 Public/Private Connection

J-872 243.85 150 122 FALSE 276.90 138 138 209 138 SA03E016 AN14S005 Public/Private Connection

J-875 244.32 150 122 FALSE 276.88 138 138 202 138 SA03E016 AN14S005 Public/Private Connection

H-128 244.23 N/A 113 N/A 276.81 138 138 138 145 SA03E016 AN14S005 Private Hydrant

H-129 244.12 N/A 119 N/A 276.81 138 138 138 140 SA03E016 AN14S005 Private Hydrant

H-130 244.00 N/A 108 N/A 276.82 138 138 138 150 SA03E016 AN14S005 Private Hydrant

H-131 243.92 N/A 107 N/A 276.84 138 138 138 151 SA03E016 AN14S005 Private Hydrant

Label Elevation (m)
Flow (Total 

Needed) (L/s)

Fire Flow 

(Available) (L/s)

Satisfies Fire 

Flow 

Constraints?

Hydraulic 

Grade (m)

Pressure (Residual 

Lower Limit) (kPa)

Pressure (Zone 

Lower Limit) (kPa)

Pressure 

(Calculated 

Residual) (kPa)

Pressure 

(Calculated Zone 

Lower Limit) (kPa)

Junction w/ 

Minimum Pressure 

(System)

Junction w/ 

Minimum 

Pressure (Zone)

Notes

J-871 244.21 150 552 TRUE 290.78 138 138 138 155 SA03E016 J-913 Public/Private Connection

J-872 243.85 150 610 TRUE 290.88 138 138 156 138 SA03E016 AN14S005 Public/Private Connection

J-875 244.32 150 589 TRUE 290.82 138 138 138 148 SA03E016 AN14S005 Public/Private Connection

H-128 244.23 N/A 219 N/A 290.74 138 138 138 298 SA03E016 H-129 Private Hydrant

H-129 244.12 N/A 238 N/A 290.73 138 138 138 265 SA03E016 H-130 Private Hydrant

H-130 244.00 N/A 202 N/A 290.76 138 138 138 242 SA03E016 H-131 Private Hydrant

H-131 243.92 N/A 196 N/A 290.79 138 138 138 254 SA03E016 H-130 Private Hydrant

Label Elevation (m)
Flow (Total 

Needed) (L/s)

Fire Flow 

(Available) (L/s)

Satisfies Fire 

Flow 

Constraints?

Hydraulic 

Grade (m)

Pressure (Residual 

Lower Limit) (kPa)

Pressure (Zone 

Lower Limit) (kPa)

Pressure 

(Calculated 

Residual) (kPa)

Pressure 

(Calculated Zone 

Lower Limit) (kPa)

Junction w/ 

Minimum Pressure 

(System)

Junction w/ 

Minimum 

Pressure (Zone)

Notes

J-871 244.21 150 138 FALSE 278.43 138 138 196 138 SA03E016 AN14S005 Public/Private Connection

J-872 243.85 150 138 FALSE 278.46 138 138 206 138 SA03E016 AN14S005 Public/Private Connection

J-875 244.32 150 138 FALSE 278.44 138 138 198 138 SA03E016 AN14S005 Public/Private Connection

H-128 244.23 N/A 120 N/A 278.37 138 138 138 155 SA03E016 AN14S005 Private Hydrant

H-129 244.12 N/A 126 N/A 278.37 138 138 138 149 SA03E016 AN14S005 Private Hydrant

H-130 244.00 N/A 114 N/A 278.38 138 138 138 160 SA03E016 AN14S005 Private Hydrant

H-131 243.92 N/A 113 N/A 278.40 138 138 138 161 SA03E016 AN14S005 Private Hydrant

Label Elevation (m)
Flow (Total 

Needed) (L/s)

Fire Flow 

(Available) (L/s)

Satisfies Fire 

Flow 

Constraints?

Hydraulic 

Grade (m)

Pressure (Residual 

Lower Limit) (kPa)

Pressure (Zone 

Lower Limit) (kPa)

Pressure 

(Calculated 

Residual) (kPa)

Pressure 

(Calculated Zone 

Lower Limit) (kPa)

Junction w/ 

Minimum Pressure 

(System)

Junction w/ 

Minimum 

Pressure (Zone)

Notes

J-871 244.21 150 562 TRUE 292.07 138 138 138 155 SA03E016 J-913 Public/Private Connection

J-872 243.85 150 629 TRUE 292.18 138 138 150 138 SA03E016 AN14S005 Public/Private Connection

J-875 244.32 150 599 TRUE 292.11 138 138 138 150 SA03E016 H-128 Public/Private Connection

H-128 244.23 N/A 223 N/A 292.04 138 138 138 303 SA03E016 H-129 Private Hydrant

H-129 244.12 N/A 242 N/A 292.03 138 138 138 269 SA03E016 H-130 Private Hydrant

H-130 244.00 N/A 206 N/A 292.06 138 138 138 245 SA03E016 H-131 Private Hydrant

H-131 243.92 N/A 199 N/A 292.09 138 138 138 258 SA03E016 H-130 Private Hydrant

Label Elevation (m)
Flow (Total 

Needed) (L/s)

Fire Flow 

(Available) (L/s)

Satisfies Fire 

Flow 

Constraints?

Hydraulic 

Grade (m)

Pressure (Residual 

Lower Limit) (kPa)

Pressure (Zone 

Lower Limit) (kPa)

Pressure 

(Calculated 

Residual) (kPa)

Pressure 

(Calculated Zone 

Lower Limit) (kPa)

Junction w/ 

Minimum Pressure 

(System)

Junction w/ 

Minimum 

Pressure (Zone)

Notes

J-871 244.21 150 150 TRUE 279.57 138 138 193 138 SA03E016 AN14S005 Public/Private Connection

J-872 243.85 150 151 TRUE 279.60 138 138 203 138 SA03E016 AN14S005 Public/Private Connection

J-875 244.32 150 150 TRUE 279.58 138 138 195 138 SA03E016 AN14S005 Public/Private Connection

H-128 244.23 N/A 125 N/A 279.51 138 138 138 162 SA03E016 AN14S005 Private Hydrant

H-129 244.12 N/A 131 N/A 279.51 138 138 138 156 SA03E016 AN14S005 Private Hydrant

H-130 244.00 N/A 119 N/A 279.52 138 138 138 167 SA03E016 AN14S005 Private Hydrant

H-131 243.92 N/A 117 N/A 279.54 138 138 138 169 SA03E016 AN14S005 Private Hydrant

2031 MDD+FF Tank 85%

2021 MDD+FF - Pump 3 & 4

2031 MDD+FF - Tank 50% Full

2031 MDD+FF Tank 50% Full  + Pump 3

2031 MDD+FF Tank 70% Full

2031 MDD+FF Tank 70% Full  + Pump 3
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D FLUSHING REPORT 



 



          

Flushing Report

Average Day

Label Length (m) Diameter (mm) Flushing Event
Satisfies Flushing 

Target Velocity?

Velocity 

(Maximum 

Flushing) (m/s)

Flow (Absolute) 

(L/s)

P-809 86.26 200 Event [H-130] TRUE 0.91 3.46

P-808 44.50 200 Event [H-130] TRUE 1.01 0.22

P-804 23.16 200 Event [H-128] TRUE 0.92 3.05

P-805 51.82 200 Event [H-128] TRUE 0.83 4.18

P-806 12.19 200 Event [H-128] TRUE 0.83 4.18

P-803 49.07 200 Event [H-128] TRUE 0.88 0.95

P-802 43.28 200 Event [H-129] TRUE 1.09 2.29

P-800 10.06 200 Event [H-129] TRUE 1.19 5.52

P-801 31.70 200 Event [H-129] TRUE 1.19 5.52

P-810 82.91 200 Event [H-130] TRUE 1.45 0.00

P-811 64.31 200 Event [H-131] TRUE 1.49 0.00

P-812 10.06 200 Event [H-131] TRUE 1.49 0.00

P-807 10.36 200 Event [H-129] TRUE 1.72 3.23

Label Length (m) Diameter (mm) Flushing Event
Satisfies Flushing 

Target Velocity?

Velocity 

(Maximum 

Flushing) (m/s)

Flow (Absolute) 

(L/s)

P-805 51.82 200 Event [H-128] TRUE 0.89 2.84

P-806 12.19 200 Event [H-128] TRUE 0.89 2.84

P-802 43.28 200 Event [H-129] TRUE 1.02 1.10

P-810 82.91 200 Event [H-131] TRUE 1.05 2.53

P-811 64.31 200 Event [H-131] TRUE 1.04 2.53

P-812 10.06 200 Event [H-131] TRUE 1.04 2.53

P-800 10.06 200 Event [H-129] TRUE 1.12 4.34

P-801 31.70 200 Event [H-129] TRUE 1.12 4.34

P-809 86.26 200 Event [H-130] TRUE 1.19 2.53

P-804 23.16 200 Event [H-128] TRUE 1.21 2.84

P-808 44.50 200 Event [H-130] TRUE 1.29 0.71

P-803 49.07 200 Event [H-128] TRUE 1.31 0.40

P-807 10.36 200 Event [H-129] TRUE 1.59 0.71

2021 Flushing - Pump 4

2031 Flushing - 50% Tank No Pump



   

 

 

Figure D2 - Proposed Springbrook Corners 2031 Flushing 

  

Figure D1 - Proposed Springbrook Corners 2021 Flushing
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E HYDRANT FLOW 
TEST DATA 



 



Table E1 - Hydrant Flow Test vs. Simulated Flow Test Results @ Hydrant AL13H053

Source

Static 

Pressure 

(kPa)

Residual 

Pressure 

(kPa)

Test Flow 

(L/s)

Theoretical Flow 

Available at 140 kPa 

Residual (L/s)

Hydrant Test 490 455 86 300

Model Curve 479 450 25 202

Figure E1: Hydrant Flow Test vs. Simulated Flow Test Results @ Hydrant AL13H053

Table E2 - Hydrant Flow Test vs. Simulated Flow Test Results @ Hydrant AL13H056

Source

Static 

Pressure 

(kPa)

Residual 

Pressure 

(kPa)

Test Flow 

(L/s)

Theoretical Flow 

Available at 140 kPa 

Residual (L/s)

Hydrant Test 496 469 82 327

Model Curve 491 466 19 164

Figure E2: Hydrant Flow Test vs. Simulated Flow Test Results @ Hydrant AL13H056
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