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EXECUTIVE SUMMARY  

Water Street Engineering Ltd. (Water Street) was retained by the Village of Harrison Hot Springs (the 
 

 Identify existing and future deficiencies in the water system, and 
 Develop a plan of upgrades to address deficiencies. 

The previous Village-wide water master plan was completed in 2015 by CTQ (CTQ Consultants, 2015). As 
part of the Master Plan, a Village-wide water model was created. Since the 2015 study, key upgrades 
include new and upsized distribution piping and upsizing of the Harrison Reservoir feeder and supply 
mains. 

Existing demands were developed using source flow, population, and meter data. 
Community Plan (OCP) was used to develop a population and water demand assessment and forecast. For 
detailed information on demand development, refer to the Population, Base Sanitary Flows, and Base 
Water Demands Memorandum (Water Street Engineering, 2025a). 

A model calibration was completed using results from hydrant testing. For information on the test results, 
refer to the Hydrant Flow Testing Results Memorandum (Water Street Engineering, 2025b). 

Two water system conditions were evaluated: 

 The Existing Condition reflects the existing water distribution network with existing demands. 
 The OCP Condition reflects the existing water distribution network with OCP demands. 

Each system condition was evaluated under two scenarios: 

1. Peak hour demand (PHD) at 7 AM, to assess for system pressures and velocities. 
2. Maximum day demand with fire flow (MDD + FF), to assess for available fire flows. 

Following modelling and deficiency analysis, nine (9) projects were identified, which generally include: 

 Addressing insufficient fire protection, 
 Improving water quality, 
 Adding utility connections, 
 Demand management, and 
 Operational improvements. 

 
From the nine identified projects, two were classified as high priority. High priority projects are those that 
addresses an existing significant deficiency or system need with broad impacts . These include the Cedar 
Ave Water Main Looping (Project 1) and Lillooet and Echo Ave Water Main Looping (Project 2),  

Five medium priority projects were identified, which address significant deficiencies or system need with 
localized impact. These include the Naismith Ave and Mount St Water Main Looping (Project 3), Water 
Hydrants (Project 4), McCombs Dr Water Main Looping (Project 5), Universal Metering Study (Project 6), 
and GIS System Update (Project 7). 

Two low priority projects were identified, the Lillooet and Bear Ave Water Main Looping (Project 8) and 
Echo Ave and Eagle St Water main Looping (Project 9). Both projects are to provide sufficient fire flows 
for growth, to protect future (OCP) developments.  

From the nine identified projects, three have been noted to be currently planned: Cedar Ave Water Main 
Looping (Project 1, High Priority), Lillooet and Echo Ave Water Main Looping (Project 2, High Priority), 
and McComb Water Main Looping (Project 5, Medium Priority). 
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High-level cost estimates were prepared for each recommended project. The total costs of projects 
summarised by priority is as follows: 

 High priority (2 projects):  $1,273,000 
 Medium priority (5 projects): $2,712,000 
 Low priority (2 projects): $84,000 

Other, non-capital, recommendations have also been identified, including: 

 Fire protection reviews, 
 Water quality monitoring and flushing, 
 Demand management, 
 Operational changes, and 
 Further investigations. 
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1 INTRODUCTION  

1.1 PURPOSE 

Water Street Engineering Ltd. (Water Street) was retained by the Village of Harrison Hot Springs (the 
Water Master Plan.  

1.2 SCOPE 

The scope of the Water Master Plan includes: 

 Review of relevant background reports 
 Hydrant flow testing and model calibration 
 Existing and future demand development and required fire flow assignment 
 Updated assessment of water infrastructure deficiencies based on updated modelling of existing 

condition 
 Updated assessment of future condition water infrastructure requirements 
 Recommendations for demand management 
 Recommendations for infrastructure improvements to meet existing and future demands 
 Class D cost estimates for recommended improvements 
 Prioritized recommendations for infrastructure improvements based on risk and asset 

management 

1.3 PREVIOUS WORK 

A Village-wide Water Master Plan was created in 2015 by CTQ (CTQ Consultants, 2015). As part of the 
Master Plan, a Village-wide water model was created in WaterGEMS.  

1.4 LIMITATIONS 

The following data limitations affect the accuracy of the model and calculated results: 

 Potential inaccuracies and/or missing information from the GIS shapefiles and record drawings 
provided to update the model 

 Inherent uncertainty in OCP forecasts (i.e. dwelling unit counts and population loading forecasts 
for residential and ICI lots) 

 Fire flow requirements  
 Variation in head loss characteristics in the piping in the model 
 Status of isolation valves (e.g. missing closed valves in the model) 
 Boundary conditions 
 Limitations on forecasting of expected / design water use rates 

 
At the time this report was developed, a Water Treatment Plant (WTP) Master Plan was being completed 
by McElhanney (McElhanney, 2025). The WTP Master Plan provides capital projects for the lake intake 
and VFD, reservoir, and raw water intake. 

1.5 ACKNOWLEDGEMENTS 

The project development, leadership, and review of interim deliverables was accomplished with the 
assistance of the following individuals. 

 Village of Harrison Hot Springs 
o Director of Operations 
o Utilities Supervisor 
o Public Works Supervisor 

 SFE Global (flow monitoring program) 
o Glenn Cumyn 
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o Nicole Moen 
o Sam Cumyn 

 Wedler Engineering 
o Jonathan Funk, PEng; Principal 

In addition to the authors, the Water Street Engineering team included: Neal Whiteside, PEng, Laura 
Christensen, PEng; and Jade Sangha, EIT.  
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2 EXISTING SYSTEM BACKGROUND 

2.1 EXISTING INFRASTRUCTURE 

The  existing water system consists of 15 km of distribution pipes ranging from 50 mm to 350 mm 
diameter in a single, gravity fed, pressure zone. The pipe material is primarily PVC with some small 
portions of ductile iron.  

WATER SUPPLY 

The system is supplied from Harrison Lake via a 350 mm intake line extending one kilometer north into 
the lake. The Beach Pumps (three 40 HP pumps, VFD-controlled) convey raw water to the treatment 
plant, which uses membrane ultrafiltration and chlorination. The treated water is pumped from the 
treatment plant with two 40 HP pumps lift to the reservoir. Review of the raw water pumps and the 
treatment plant is outside the scope of this Master Plan but is included in the Water Treatment Plant 
(WTP) Master Plan, which is currently being developed by McElhanney (McElhanney, 2025). 

RESERVOIR 

The water storage reservoir is 2,778 m3 in volume1. The steel tank was constructed in 2009 to replace a 
concrete reservoir. The top water level is 74.7 m with an invert elevation of 64.81 m. Currently the 
reservoir is operated between 95 to 99% full (normal operating range, pump start / stop setpoints).  
 
A Rockfall Hazard Mitigation report was completed by GeoWest Engineering in 2023 (GeoWest 
Engineering, 2023) and provided geotechnical recommendations for mitigation of rockfall hazards at the 
reservoir site. This project has not yet been completed. Capital works to address the rockfall hazards are 
included in the separate WTP Master Plan. 
 
The 2021 Reservoir Inspection Report recommended a maintenance and action plan for the reservoir  
(Greatario Services, 2021). Considerations of these items and general reservoir condition are included in 
the separate WTP Master Plan. 
 
Resiliency is also a concern; the existing reservoir is the only treated water reservoir in the community. If 
it were out of service, the WTP would need to provide treated water continuously on-demand (rather than 
current batch operation). As well without the reservoir, the fire storage volume and fire flows would be 
compromised.  Potential mitigation measures include a second reservoir, additional WTP capacity 
(pumping capacity, chlorine dosing) to provide emergency fire flows, and/or emergency operating 
measures. These are also discussed in the WTP Master Plan. 

2.2 EXISTING DEMANDS 

Existing demands were analyzed, and the results are summarized in a technical memorandum, 
Population, Base Sanitary Flows and Base Water Demands by Water Street Engineering, dated 29 Sep 

2025, provided in Appendix 1. The existing village-wide BD is 704 m3/day (8.1 L/s) and MDD is 2494 
m3/day (28.9 L/s). The existing demands are further broken down in Section 3.4. 

seasonal residents and tourists. There is high uncertainty in the population projections; population 
growth has not followed that of the surrounding Fraser Valley area.  

Most water users are billed at a flat rate. While water meters are being installed on all new residential 
properties, only a small number of multifamily and commercial customers are billed at a volumetric rate. 
The lack of water use data limits the determination of effective demand management strategies to 
decrease water use. 

 
1 Reservoir IFC drawings indicate 2,678 m3 capacity (Dayton & Knight, 2009), while the 2021 Reservoir 
Inspection Report shows a name plate capacity of 2,778.5 m3, or 234,000 gal (Greatario Services, 2021). 
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2.3 2025 WATER SYSTEM EMERGENCY RESPONSE PLAN 

The Village has an Emergency Response Plan in place for their water system (Village of Harrison Hot 
Springs, 2025), which outlines response plans in the event of: 

 Contamination of water source 
 Loss of water source (reservoir, supply line) 
 Broken water main 
 Power failure 
 Pump failure 
 Chlorination system failure 
 Backflow or back siphonage 
 Coliform bacteria in distribution system 
 Alternative bulk water supply usage 
 Water treatment membrane bypass 
 Flood conditions 

2.4 2015 CAPITAL PLAN AND DEFICIENCIES 

The 2015 Water Master Plan (WMP) (CTQ Consultants, 2015) identified several deficiencies and capital 
projects, summarised in Table 2-1. 

Table 2-1: Projects and Deficiencies from 2015 Capital Plan 

Project Purpose / Description Status 

Above Ground 
Supply/Distribution 

Repair/replace above ground piping section Complete 

Hot Springs Road 
'A' 

Provide fire flow for existing development. 
Upgrade 375 m of watermain to meet 
commercial fire flow requirements 

Complete 

Hot Springs Road 
'B' 

Provide fire flow for future development. 
Upgrade 125 m of watermain to meet 
commercial fire flow requirements 

Complete; 33m of pipe under Miami River 
has not yet been upgraded (upgrade of 
this section is not required, sufficient fire 
flows available) 

Village Center 
Loop 

Provide service and hydrant protection to 
properties on wells. Add 250 mm of 
watermain to Lillooet/Cedar. 

Incomplete; upgrade has been partially 
constructed but looping not yet 
completed. 

Lakeshore 
Residential 

Provide service and hydrant protection to 
properties on wells. Add 605 m of watermain 
to Lillooet (east) and Bear. 

Incomplete; upgrade has been partially 
constructed but looping not yet 
completed. 

Naismith and 
Mount 

Provide service and hydrant protection to 
properties on wells. Add 595 m of watermain 
to Naismith and Mount. 

Incomplete 

Emerald and 
Diamond 

Provide service and hydrant protection to 
properties on wells. Add 350 m of watermain 
to Emerald and Diamond. 

Complete 

Angus Estates 
Provide service and hydrant protection to 
properties on wells. Add 875 m of watermain 
to Angus Estates subdivision. 

Complete 

Pine and Lakberg 
Provide service and hydrant protection to 
properties on wells. Add 490 m of watermain 
to Pine and Lakberg. 

Complete 
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Project Purpose / Description Status 

Marine Tourism  
and  

Provide service and hydrant protection to 
properties on well, fire flow for future 
development. Add 610 m of watermain to 
Rockwell. 

Incomplete; it is assumed this area will 
remain unserviced. 

Water Services Connect all existing fronted properties. Add 
57 service connections. 

Incomplete; 31 fronted residential 
properties remain on wells/unserviced. 

Water Hydrants 
Add hydrants to existing fronted properties. 
Add 5 hydrants. 

Incomplete; 5 identified hydrants have 
not yet been added to the system. 

Tee Replacement Replace damaged tee at Cedar & Hot Springs Incomplete 

Water Treatment 
Capacity Increase 

Add Capacity to WTP as demand increases Complete 

Universal Metering Meter all existing (2014) serviced properties 
Incomplete; majority of single-family 
residential properties remain unmetered.  

System Flushing 
Clean debris from system. Improve system 
performance by flushing and/or pigging 15 
km of pipe. 

Complete; village currently flushes twice 
a year. 

Sampling Pedestals 
Construct compliant sampling locations. 
Install 6-10 Heath Canada compliant sampling 
locations. 

Complete; yard hydrants added instead. 
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3 WATER MODEL UPDATE 

3.1 MODEL IMPORT 

The Village provided the village-wide model in Oct 2024 in an EPANET format, which was exported from 
the model from the 2015 Water Master Plan. Modelling for the 2025 Water Master Plan was completed in 

 version 24.00.03.22.  

3.2 GENERAL UPDATES 

New piping installed since 2015 was added to the model (total 3.1 km in length), where record drawings 
were provided by the Village, including: 

 New water main installation on Pine Ave and Lakberg Cres. 
 New water main installation on Emerald Ave and Diamond St. 
 New water main installation on Myng Cres, Ramona Pl, Hadaway Dr, Angus Pl, and Hope Pl. 
 New water main installation on Schooner Place. 
 New water main installation on St Alice St N and St Alice St S. 
 New water main installation on Bear Ave. 
 New water main installation on Lillooet Ave, between Eagle St and Bear Ave. 
 Water main upgrade on Hot Springs Ave, from Ramona Pl to south of the Miami River. 
 Water main upgrade to main feeding out of the Harrison Reservoir. Note the Harrison Reservoir 

supply line has also been upgraded, but this is not reflected in the model (as the reservoir is 
modelled as the boundary condition, see the following section). 

The elevations of all nodes within the model were updated based on 2016 DEM obtained from LidarBC. 

3.3 BOUNDARY CONDITIONS 

The modelled boundary is  (2678 m3 steel reservoir, located at 590 
Hot Springs Rd). The Harrison Lake intake, raw water pump station, and forcemain are not modelled. 

Table 3-1: Boundary Conditions 

Source HGL Notes 

Harrison Reservoir 73.71 m Assumed 90% full (record drawings indicate 64.81 m tank invert 
elevation, 74.7 m TWL).  

 
3.4 DEMANDS 

Existing demands were developed using source flow, population, and meter data. Unit rates derived from 
the existing demands were used together with the Village-wide Official Community Plan (OCP) to develop 
a population and water demand assessment and forecast for the Village. Future demands were calculated 
using an OCP growth estimate. For detailed information on demand development, refer to the Population, 
Base Sanitary Flows, and Base Water Demands Memorandum (Water Street Engineering, 2025a) 
provided as Appendix 1. OCP land uses are shown in Figure 3-1. 

The resulting demands used for the master plan are shown in Table 3-2. This considers an existing 
serviced residential population of 2032 ca and an OCP serviced residential population of 2551 ca. Note the 
projected OCP demands assessed assume the Harrison Hot Springs Resort and Spa will not be connected 
to the system at OCP. 
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Table 3-2: Existing and Future Demands Summary 

Use 
Demand (m3/day) 

Existing OCP 

Base Demand (BD) 

ICI 117 162 

Residential 439 605 

Unaccounted for Water (UFW) 147 237 

Total Base Demand (BD) 704 1004 

Seasonal Demand (SD, in addition to BD) 

ICI 166 216 

Residential 1625 1941 

Total Addl. Seasonal Demand (SD) 1791 2157 

Maximum Day Demand (MDD) (BD + SD) 2494 3161 

 
The methodology for demand assignment in the model was as follows: 

1. Demands were calculated per lot according to the methodology above / in Appendix 1 
2. Each lot was assigned a model junction in close proximity. Junctions lying on supply mains were 

excluded from this process. 
3. Demands are summed per demand category on assigned nodes. 

The demand categories used to allocate demands in the model are shown in Table 3-3. 

Table 3-3: Water Demand Categories 

Model 
Scenario 

Demand Pattern 
in Model Description 

Existing 

BD-ICI Base demand, ICI 

BD-RES-MF-M Base demand, residential multi-family, metered 

BD-RES-MF-UM Base demand, residential multi-family. un-metered 

BD-RES-SF Base demand, residential single-family 

UFW Unaccounted-for-water 

SD-ICI Seasonal demand, ICI 

SD-RES-MF-M Seasonal demand, residential multi-family, metered 

SD-RES-MF-UM-I Seasonal demand, residential multi-family, un-metered, 
indoor 

SD-RES-MF-UM-O Seasonal demand, residential multi-family, un-metered, 
outdoor 

SD-RES-SF-I Seasonal demand, residential single-family, indoor 

SD-RES-SF-O Seasonal demand, residential single-family, outdoor 

OCP 
OCP-BD-ICI Base demand, ICI  

OCP-BD-ICI-N Base demand, ICI, new properties 
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Model
Scenario

Demand Pattern
in Model Description

OCP-BD-RES Base demand, residential

OCP-UFW Unaccounted-for-water

OCP-SD-ICI Seasonal demand, ICI

OCP-SD-ICI-N Seasonal demand, ICI, new properties

OCP-SD-RES-I Seasonal demand, residential, indoor

OCP-SD-RES-O Seasonal demand, residential, outdoor

The following diurnal pattern was input into the model; however, all analyses were completed using 
steady state analysis.

Table 3-4: Diurnal Demand Patterns

3.5 REQUIRED FIRE FLOWS

Subdivision and Development Servicing Bylaw No. 1779 (Village of Harrison Hot Springs, 2022), which 
sets fire flow requirements according to various building types. The minimum required fire flows are as 
listed in Table 3-5.

The maximum required fire flow considered is 150 L/s, used for lots with multi-family and ICI OCP 
designations. A detailed F was not in the scope of this study. 
The Village may choose to further review fire flow requirements for current buildings (using FUS guide as 
a standard) to review the adequacy of the 150 L/s requirement.

Table 3-5: Required Fire Flow by OCP Designation

Abbr. OCP Designation
Required 
Fire Flow 

(L/s)
Notes

LB Lakeshore Beach n/a No hydrants

LDR Low Density Residential 60 Residential; single-family, duplex

LR Lakeshore Residential 150 Residential; townhomes, row homes
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Abbr. OCP Designation 
Required 
Fire Flow 

(L/s) 
Notes 

MDR Medium Density Residential 150 Residential; townhomes, row homes 

MTC Marine Tourist Commercial n/a Unserviced ICI 

PU Public Use 150 
ICI or park. No fire flow requirement 
considered for parks without 
buildings/structures. 

TC Tourist Commercial 150 ICI 

VC Village Centre 150 Mixed use; apartments, commercial 

WC Waterfront Commercial 150 Mixed use; apartments, commercial 

TC-HDR1,2 Tourist Commercial - High Density Residential 150 Residential; apartments 

TC-MDR1,3 
Tourist Commercial - Medium Density 
Residential 150 Residential; townhomes, row homes 

TC-SLR1,4 Tourist Commercial - Small Lot Residential 60 Residential; resort (small lot) 
residential 

Notes: 
1. New categories created for residential properties with the Tourist Commercial (TC) OCP designation. 
2. Singular property at 740 Hot Springs Rd (planned apartment development). 
3. 628 McCombs Dr, 386 & 388 Pine Ave, and all properties on Schooner Pl. 
4. 750 & 798 Hot Springs Rd. 

 
The methodology for required fire flows was as follows: 

1. Required fire flows were calculated per lot according to Table 3-5. 
2. Required fire flow are assigned to each model junction with a connected hydrant, equal to the 

maximum required fire flow of all adjacent lots.  

The required fire flows by junction are shown in Figure 3-1.   
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4 MODEL CALIBRATION 

Hydrant testing was completed by SFE Global, with direction from Water Street and assistance from the 
City (for valve operation and recording of information from City SCADA). The test results are detailed in 
the Hydrant Flow Testing Results Memorandum (Water Street Engineering, 2025b), provided as 
Appendix 2. 

Two types of hydrant testing were completed within the Village. 

1. Three system flow tests were performed, used to verify system operation. 
2. Three C-factor tests were performed, used to calibrate the C-factors for the model pipes.  

For the three C-factor tests, Hazen-Williams C-factors were calculated, which are in the range of 142-166 
for PVC pipes. Note that the previous water model from the 2015 Water Master Plan used a C-factor of 
130. To better approximate both the system flow test results and the calculated C-factors, all PVC pipes in 
the model have been adjusted to a C-factor of 140. The modelled C-factors are shown in Table 4-1. 

Table 4-1: Modelled C-Factors 

Pipe Material 
Modelled Hazen-Williams 

C-Factor 

PVC 140 

Ductile Iron 130 
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5 DESIGN CRITERIA 

The design criteria used to review the system at peak hour demand (PHD) and at maximum day demand 
with fire flow (MDD+FF) 
Development Servicing Bylaw No. 1779 (Village of Harrison Hot Springs, 2022) and the MMCD Design 
Guidelines (MMCD, 2022). 

5.1 PRESSURE 

: 

 Maximum static pressure: 830 kPa (120 psi) 
 Minimum static pressure: 275 kPa (40 psi) 
 Minimum pressure at PHD: 275 kPa (40 psi) 
 Minimum pressure at MDD+FF:  140 kPa (20 psi) 

5.2 VELOCITY 

 

 Maximum velocity for pump supply, reservoirs, and trunk mains: 2.0 m/s (note this is not 
considered for the MDD+FF analysis) 

 Maximum velocity for distribution lines at PHD: 2.0 m/s 
 Maximum velocity for distribution lines at MDD+FF: 4.0 m/s 

5.3 PIPE SIZING 

 (used for sizing of new mains only): 

 Distribution mains: minimum 200 mm 
 Fire hydrant connections: minimum 150 mm 
 Service connections: minimum 19 mm 
 Looped distribution mains in residential subdivisions: minimum 150 mm (providing fire flow and 

all other hydraulic requirements can be met) 

5.4 RESERVOIR STORAGE 

From the MMCD Design Guidelines: 

 A: Fire Storage (from Fire Underwriters Survey Guide) 
 B: Equalization Storage (25% of MDD) 
 C: Emergency Storage (25% of A+B) 

The storage volume required is the sum of A, B, and C. 
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6 EXISTING CONDITIONS HYDRAULIC ANALYSIS 

6.1 PRESSURES, VELOCITIES, AND FIRE FLOWS 

The following scenarios were developed to assess existing hydraulic deficiencies in the water system: 

1. Existing peak hour demand (at 7 AM) 
2. Existing MDD + FF 

There were no deficiencies identified in the peak hour demand scenario (Figure 6-1). Pressures in the 
system range from 82.7 psi to 87.9 psi. This is expected as the system is relatively flat with a single 
pressure zone. The modelled pressures are within the acceptable design criteria range. All PHD modelled 
velocities are below the required 2.0 m/s requirement.   

Existing MDD+FF was modelled, and the results are presented in Figure 6-2. The available fire flow was 
compared to the required fire flow under OCP, as existing required fire flows were not set. The following 
deficiencies were noted and/or dismissed.  

Table 6-1: Existing Fire Flow Deficiencies 

Location Notes Action 

Lillooet Ave, west of 
Maple St, and St Alice St 

125 L/s AFF calculated, which does not meet the 150 L/s 
RFF, driven by the existing multi-family and commercial 
developments in the area.  

Looping and/or 
upsizing required 

Lillooet Ave, east of 
Eagle St 

126 L/s AFF calculated, which does not meet the 150 L/s 
RFF, driven by the existing multi-family developments 
(450 and 470 Esplanade Ave). 

Looping and/or 
upsizing required 

Chehalis St 

126 L/s AFF calculated, which does not meet the 150 L/s 
RFF driven by the existing multi-family developments (378 
and 410 Lillooet Ave). These lots may also be serviced by 
the hydrants on Lillooet Ave (>150 L/s AFF).  

Review fire protection 
for noted properties 

Bear Ave 

71 L/s AFF calculated, which is sufficient for the existing 
single-family homes on Bear Ave (60 L/s RFF). However, 
this hydrant may also be used to service the church at 514 
Lillooet Ave (150 L/s RFF). 

Review fire protection 
for noted properties 

Echo Ave 

69 L/s AFF calculated, which is sufficient for the existing 
single-family homes on Echo Ave (60 L/s RFF). However, 
the hydrant at the end of Echo Ave, near Lillooet Ave and 
Rockwell Dr, could be used to service the multi-family 
developments on Lillooet Ave (i.e. 595 Lillooet Ave, 150 
L/s RFF).  

Review fire protection 
for noted properties 

Walnut Ave at Poplar St 

109 L/s AFF calculated, which does not meet the 150 L/s 
RFF driven by the elementary school. This lot may also be 
serviced by hydrants on the west side of the school on Hot 
Spring Rd (>150 L/s AFF).  

Review fire protection 
for noted properties 

Pine Ave 

129 L/s AFF calculated, which does not meet the 150 L/s 
RFF driven by the existing multifamily development at 386 
Pine Ave. This lot may also be serviced by hydrants on the 
west side of the development on Hot Spring Rd (>150 L/s 
AFF). 

Review fire protection 
for noted properties 
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6.2 RESERVOIR STORAGE 

The reservoir has adequate capacity with existing demands, as shown in the table below. 

Table 6-2: Existing Reservoir Storage 

Description Value Units Notes 

A: Fire Storage 

Required Fire Flow 150 L/s Per Section 3.5 

Duration 2 hours Per FUS 

Fire Storage 1080 m3 Required Fire Flow × Duration  

B: Balancing Storage 

MDD 2494 m3/day Per Section 3.4 

Balancing Storage 624 m3 25% of MDD 

C: Emergency Storage 

Emergency Storage 426 m3 25% of A + B 

Total Volume Required 2129 m3  

Existing Reservoir Capacity 2778 m3  

Reservoir Spare Capacity +649 m3   
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7 OCP CONDITION HYDRAULIC ANALYSIS 

7.1 PRESSURES, VELOCITIES, AND FIRE FLOWS 

The following scenarios were developed to assess existing hydraulic deficiencies in the water system: 

1. Future peak hour demand (at 7 AM) 
2. Future MDD + FF 

Future demands were developed as described in Section 3.4.  

The peak hour pressures and available fire flows are presented in Figure 7-1 and Figure 7-2, respectively. 
Similar to the existing system, there were no deficiencies identified in the peak hour demand scenario. 
Pressures in the system range from 82 psi to 87.6 psi, which are within the acceptable design criteria 
range. All PHD modelled velocities are below the required 2.0 m/s requirement.   

The available fire flow was compared to the required fire flow under OCP land use. The following 
deficiencies were noted. 

Table 7-1: OCP Fire Flow Deficiencies 

Location Description Action 

Lillooet Ave, west of 
Maple St, and St Alice St 

124 L/s AFF calculated, which does not meet the 150 L/s 
RFF. This is an existing deficiency. 

Looping and/or 
upsizing required 

Lillooet Ave, east of 
Eagle St 

126 L/s AFF calculated, which does not meet the 150 L/s 
RFF. This is an existing deficiency. 

Looping and/or 
upsizing required 

Chehalis St 

126 L/s AFF calculated, which does not meet the 150 L/s 
RFF driven by the existing multi-family developments (378 
and 410 Lillooet Ave). These lots may also be serviced by 
the hydrants on Lillooet Ave (>150 L/s AFF).  

Review fire protection 
for noted properties 

Bear Ave 
71 L/s AFF calculated, which does not meet the 150 L/s 
RFF for lots on Bear Ave with multi-family OCP 
designations. 

Looping and/or 
upsizing required 

Echo Ave 
68 L/s AFF calculated, which does not meet the 150 L/s 
RFF for lots on Echo Ave with multi-family OCP 
designations. 

Looping and/or 
upsizing required 

Walnut Ave at Poplar St 

109 L/s AFF calculated, which does not meet the 150 L/s 
RFF driven by the existing elementary school. This lot may 
also be serviced by hydrants on the west side of the 
school on Hot Spring Rd (>150 L/s AFF). 

Review fire protection 
for noted properties 

Pine Ave 

129 L/s AFF calculated, which does not meet the 150 L/s 
RFF driven by the existing multifamily development at 386 
Pine Ave. This lot may also be serviced by hydrants on the 
west side of the development on Hot Spring Rd (>150 L/s 
AFF). 

Review fire protection 
for noted properties 
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7.2 RESERVOIR STORAGE 

The reservoir has adequate capacity with OCP demands, as shown in the table below. 

Table 7-2: OCP Reservoir Storage 

Description Value Units Notes 

A: Fire Storage 

Required Fire Flow 150 L/s Per Section 3.5 

Duration 2 hours Per FUS 

Fire Storage 1080 m3 Required Fire Flow × Duration  

B: Balancing Storage 

MDD 3161 m3/day Per Section 3.4 

Balancing Storage 790 m3 25% of MDD 

C: Emergency Storage 

Emergency Storage 468 m3 25% of A + B 

Total Volume Required 2338 m3  

Existing Reservoir Capacity 2778 m3  

Reservoir Spare Capacity +440 m3  
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8 WATER QUALITY CONSIDERATIONS 

System dead-ends (un-looped water mains) pose a risk of low chlorine residuals. Noted dead-ends in the 
system include: 

 Echo Ave: This has been identified as a fire flow deficiency. 
 Lillooet Ave, east of Maple St: This has also been identified as a fire flow deficiency. 
 McPherson Rd: This is one of the farthest points from the reservoir and has minimal demand. 

Looping along McCombs Dr would improve water quality.  

Water quality monitoring and regular flushing, if required, should be undertaken until these projects are 
completed.  

The Village has indicated, and has been confirmed by SCADA, that the reservoir is currently operated 
between 95% and 99% full. Increasing the reservoir cycle volume is recommended to improve mixing of 
the reservoir for water quality. The Village should consider modifying the reservoir operation to increase 
cycling and turnover for water quality. The reservoir should maintain a minimum storage of 2,129 m3 for 
balancing, fire, and emergency storage (80% of the total storage volume of 2678 m3 per Table 6-2).  Based 
on this the tank fill (pump start) setpoint should be lowered to 80%, to provide 20% storage. Reservoir 
cycle volumes should be fine tuned based on operational experience and monitored chlorine residuals.   
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9 DEMAND MANAGEMENT 

As population in the Village increases, the impact on the water system can be reduced by implementing 
demand management practices. The Village adopted a Municipal Water Conservation Plan in 2018 
(Village of Harrison Hot Springs, 2018) that includes the following measurements: 

 Public education & awareness 
 Water use restrictions from June 1 to September 30 
 Requirement to install water meters on all new residential construction or new connections to the 

water system  
o Residential properties, either metered or unmetered, are billed on a flat rate 
o Commercial properties are currently already metered and billed on a volumetric basis 

In addition to the existing water conservation plan, the following projects or initiatives should be 
considered: 

 Complete a study to assess the costs and benefits of universal metering through proactive 
installation of water meters on existing residential properties. Grant funding may be accessed for 
the cost of the study and subsequent capital costs of implementation.    

 Offer residential customers the opportunity to switch to volumetric billing. A rate review would be 
required to set a rate that would incentivise switching to volumetric billing but maintain sufficient 
cost recovery. 

 Recent SCADA upgrades have improved the data collection at various points in the water system. 
These upgrades should be leveraged through improved data analysis, such as monitoring for 
leakage.  

 Additional water use restrictions from June 1 to September 30. This may include further 
restricting days residents can irrigate to one or two weekdays per week (current restriction allow 
irrigation one weekday and one weekend day). 
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10 PROJECT IDENTIFICATION AND PRIORITIZATION 

The proposed project list is presented in Table 10-1 with locations shown on Figure 10-1.  Individual 
project definition sheets are included in Appendix 3. The projects generally include: 

 Addressing insufficient fire protection, 
 Improving water quality, 
 Adding utility connections, 
 Demand management, and 
 Operational improvements. 

The proposed projects are further discussed below. 

10.1 FIRE FLOW IMPROVEMENTS - EXISTING 

The hydrants on Lillooet Ave, west of Maple St, and St Alice St do not provide sufficient fire flow for the 
existing multi-family and commercial developments. Looping along Cedar Ave (Project 1) is 
recommended to both increase available fire flows at these hydrants and provide servicing and hydrant 
protection to the residential properties on Cedar Ave that currently lack them. There are plans to 
complete this project at the same time as sewer improvements on Cedar Ave (Sewer Project 4 in the 
Sanitary Sewer Master Plan). 

Similarly, the hydrants on Lillooet Ave, east of Eagle St, do not provide sufficient fire flow for the existing 
multi-family developments here. Properties on Lillooet Ave, east of Spruce St, are also currently 
unserviced and without hydrant protection. Looping along Lillooet Ave, connecting with the Echo Ave 
water main (Project 2), is recommended to address both deficiencies. This project is currently planned, to 
be completed when a new multi-family development is constructed adjacent to Rendal Park (at Lillooet 
Ave and Spruce St).  

The single-family homes on Naismith Ave are currently unserviced and without hydrant protection. 
Looping along Naismith Ave and Mount St (Project 3) is recommended to provide servicing and hydrant 
protection to these properties. 

The 2015 WMP noted that the existing hydrant distribution does not meet FUS linear spacing and 
coverage guidelines. Five additional hydrants are recommended on the existing system (Project 4). 

10.2 FIRE FLOW IMPROVEMENTS  GROWTH 

The Lillooet and Bear Ave water main looping (Project 8) is proposed to increase available fire flows on 
the eastern end of Bear Ave, should multi-family developments be constructed in the future. Similarly, the 
Echo Ave and Eagle St water main upgrade (Project 9) is proposed to increase available fire flows at this 
intersection, should multi-family developments be constructed here. 

10.3 WATER QUALITY IMPROVEMENTS 

Potential water quality concerns for the dead-ends at Lillooet Ave, east of Maple St, and at Echo Ave are 
addressed by fire protection Project 1 and Project 2, respectively.  

Other potential water quality issues are noted on McPherson Rd, a dead-end and one of the farther points 
from the reservoir. Looping of the watermain along McCombs Dr (Project 5), between McPherson Rd and 
Hadway Dr, is recommended to improve water quality for this section of water main. This project is 
currently planned. 

10.4 DEMAND MANAGEMENT 

The 2015 WMP recommended that the Village implements universal metering. It is noted that the 
majority of multi-family and ICI properties within the Village are now metered, however most single-
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family homes currently remain un-metered. It is recommended that the Village completes a study to 
assess the costs and benefits of implementing universal metering (Project 6). 

10.5 OPERATIONAL  

Inaccuracies and/or missing data are data 
(Project 7) is recommended, which may involve the collection and review of record drawings, and 
surveying where required. 

10.6 PROJECT PRIORITIES 

Projects are rates as either High, Medium, Low or Conditional. These designations are defined as follows: 

 High: Project addresses an existing significant deficiency or system need with broad 
impacts. Projects that address significant fire protection deficiencies are also included in this 
category. Typical timeline is completion within 5 years. 

 Medium: Project addresses significant deficiency or system need with localized impact or 
addresses information gaps to identify deficiencies that could have localized impacts. Generic 
timeline is completion within 5 to 10 years but subject to project specifics.   

 Low: Project addresses minor deficiency or system need with localized impact. Projects related to 
growth are also included in this category. Generic timeline is completion within 10 to 20 years but 
subject to project specifics.   
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11 CAPITAL WORKS PLAN 

Based on the identified deficiencies and project prioritization outlined in Section 10, a capital works plan 
has been developed. All proposed projects are based on capacity improvements to meet future 
development conditions and are summarised in the table below. 

Table 11-1: Capital Projects 

Project 
Number 

Description Deficiency Priority  DCC 
Eligible? 

Capital Cost 

1 
Cedar Ave Water 
Main Looping 1 

Unserviced properties without 
hydrant protection, inadequate 
fire flows to protect existing 
developments, and water 
quality concerns due to dead-
end 

High 
(Planned) Partial $283,000  

2 
Lillooet and Echo 
Ave Water Main 
Looping 

Unserviced properties without 
hydrant protection, inadequate 
fire flows to protect existing 
developments, and water 
quality concerns due to dead-
end 

High 
(Planned) 

Partial $990,000  

3 
Naismith Ave and 
Mount St Water 
Main Looping 

Unserviced properties without 
hydrant protection 

Medium No $1,272,000  

4 Water Hydrants 
Properties with water main 
frontage that have insufficient 
hydrant protection 

Medium No $120,000  

5 McCombs Dr Water 
Main Looping 

Water quality concerns due to 
dead-end 

Medium 
(Planned) 

No $1,260,000  

6 
Universal Metering 
Study Unmetered properties Medium No $36,000  

7 GIS System Data 
Update 

Inaccuracies and/or missing 
data in Village GIS system 

Medium No $24,000 

8 
Lillooet and Bear 
Ave Water Main 
Looping 

Inadequate fire flows to 
protect future (OCP) 
developments  

Low Yes $52,000  

9 
Echo Ave and 
Eagle St Water 
Main Upgrade 

Inadequate fire flows to 
protect future (OCP) 
developments 

Low Yes $32,000  

Notes: 

1. Cedar Ave Water Main Looping (Project 1) to be completed in conjunction with sewer improvements on 
Cedar Ave (Sewer Project 4 in the Sanitary Sewer Master Plan) 

 

Capital costs for construction projects include 10% for design, 10% for construction administration / 
project management, and 30% contingency. No provisions were made for site specific costing. Projects 
without construction scopes include a 20% contingency. 

Unit costs used in preparing the capital works plan 
projects in other municipalities.  
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Water main unit costs include supply, install, road restoration, and isolation valves (if applicable) but do 
not include services or hydrants. It is assumed that new residential water services will have water meters 
installed, as per the Municipal Water Conservation Plan (Village of Harrison Hot Springs, 2018). 

The unit cost used are as follows (excl. design, construction administration / project management, and 
contingency): 

 Water Main, 150 mm:  $960 per lin.m 
 Water Main, 200 mm:  $1,115 per lin.m 
 Water Main, 250 mm:  $1,308 per lin.m 
 Water Hydrant:   $16,025 ea 
 Service Connection incl. Meter:  $9,585 ea 

For new water mains, the following allowance is assumed for hydrants and services: 

 Hydrant spacing of 150 m for single-family areas, 90 m for multi-family and ICI areas. 
 New service connections installed for all existing residential properties (one per lot).  

For individual projects, see the project definition sheets are included in Appendix 3. Also listed in this 
appendix are potential external funding (grant) opportunities (where applicable). 
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12 CONCLUSIONS AND RECOMMENDATIONS 

12.1 SUMMARY 

The background review, demand development, and water system modelling revealed the following 
deficiencies: 

 Insufficient fire flows to protect existing and/or future properties. 
 Properties with insufficient hydrant protection. 
 Properties without water service connections (unserviced an/or on private well systems). 
 Water quality concerns due to dead-end at McPherson Rd. 
 Unmetered properties. 
 Inaccuracies and/or missing data in the Village GIS system. 

12.2 RECOMMENDATIONS  CAPITAL PROJECTS 

Nine capital projects are recommended. These projects have been given a project priority and high-level 
capital cost estimate. The total costs of the recommended projects are summarised by project priority in 
Table 12-1. There are two projects that are high priority, related to providing sufficient fire protection to 
existing properties: 

 Project 1: Cedar Ave Water Main Looping  
 Project 2: Lillooet and Echo Ave Water Main Looping 

Additionally, three projects are noted to be currently planned: 

 Project 1: Cedar Ave Water Main Looping High Priority 
 Project 2: Lillooet and Echo Ave Water Main Looping High Priority 
 Project 5: McComb Water Main Looping  Medium Priority 

Table 12-1: Project Summary by Priority 

Project Priority Number of Projects Total Capital Costs 

High 2 $1,273,000 

Medium 5 $2,712,000 

Low 2 $84,000 

Total 9 $4,069,000 

 

12.3 RECOMMENDATIONS - OTHER 

Other, non-capital, recommendations are as follows: 

1. Review fire protection for 378 Lillooet Ave, 410 Lillooet Ave, 514 Lillooet Ave, 595 Lillooet Ave, 
501 Hot Springs Rd (elementary school), and 386 Pine Ave. 

2. Complete water quality monitoring (if required) and continue with regular flushing (twice per 
year) until water quality improvements are completed (Projects 1, 2, 5). 

3. Modify reservoir operating levels to increase reservoir cycling volume and improve mixing of the 
reservoir for water quality. 

4. Offer water main connection to residential properties that are currently unserviced and/or on 
private well systems, with water main frontage. It is noted that there are 31 such residential 
properties. 
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5. Offer residential customers with existing meters the opportunity to switch to volumetric billing. A 
rate review would be required to set a rate that would incentivise switching to volumetric billing 
but maintain sufficient cost recovery. 

6. Recent SCADA upgrades have improved the data collection at various points in the water system. 
These upgrades should be leveraged through improved data analysis, such as monitoring for 
leakage.  

7. Consider additional water use restrictions from June 1 to September 30. This may include further 
restricting days residents can irrigate to one or two weekdays per week (current restriction allow 
irrigation one weekday and one weekend day). 

8. The 2015 WMP included the replacement of a damaged tee at Cedar and Hot Springs Rd. It is 
recommended that the Village further investigates this issue using flow monitoring data. The 
recent SCADA upgrades can be utilised here. 

9. The capacity of the raw water pumps, treatment system, and treated water pumps should be 
reviewed in light of the future demands calculated in this Master Plan.  

10. Further review fire flow requirements for current buildings (using FUS guide as a standard) to 
review adequacy of the 150 L/s requirement assumed. 
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13 CLOSURE 

We trust this report meets your present requirements. Please contact the undersigned with any questions 
or comments.

WATER STREET ENGINEERING LTD.

Jade Sangha, EIT Neal Whiteside, MASc, PEng
Modelling Engineer Principal, Senior Municipal Engineer

EGBC permit number 1000830
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ABBREVIATIONS 
 

AFF Available Fire Flow (amount available from modelling or testing of the system)  

BD Base Demand 

DCC Development Cost Charges 

DEM Digital Elevation Model 

FF Fire Flow 

FUS  

GIS Geographic Information System 

ICI Industrial, Commercial, Institutional 

MDD Maximum Day Demand 

OCP Official Community Plan 

PHD Peak Hour Demand 

PVC Polyvinyl Chloride 

RFF  Required Fire Flow (amount required to meet design criteria) 

SD Seasonal Demand 

TWL Top Water Level 

UFW Unaccounted for Water 

WMP Water Master Plan 

WTP Water Treatment Plant 
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TECHNICAL MEMORANDUM   
Sub ect 
 

Hydrant Flow Testing Results 

Pro ect 
 

Village of Harrison Hot Springs 
Water Master Plan 

To 
 

Jace Hodgson 
Village of Harrison Hot Springs 

From Jade Sangha and Laura Christensen 

Date 
 

08 Sep 2025 File ref 
 

Water Street File # 456.301 

Version 
 

0 Status Final 

1. INTRODUCTION 

1.1.  PURPOSE 

The Village of Harrison Hot Springs (VHHS) has retained Water Street Engineering (Water Street) to complete a 
village-wide water master plan. This technical memorandum presents the results of the fire flow tests completed 
within the VHHS, for the purpose of calibrating the V  water model. 

1.2.  BAC GROUND 

The VHHS water system includes approximately 14 km of water mains. It is understood that these are primarily 
PVC pipe, but there are some areas of ductile iron (DI) pipe, although the locations are not fully clear. The size of 
water mains range from 100 mm  diameter to 350 mm  diameter. The installation year of the pipes range 
from 1984 to 2024, with approximately 27% of the total length installed in 1984.  

2. TESTING PLAN 

Hydrant testing was completed by SFE Global, with directions from Water Street and assistance from the City (for 
recording of information from City SCADA). 

Two types of hydrant testing were completed within the Village. 

1. Three system flow tests were performed, used to verify system operation. 

2. Three C-factor tests were performed, used to calibrate the C-factors for the model pipes.  

For each test, the pressures were monitored at static hydrant and the residual hydrant (if applicable). The flow 
hydrant was opened and allowed to flow for several minutes to allow pressures to stabilize. The flow from the flow 
hydrant was measured using a pitot tube flow meter. 

For the system static tests, the pressure at the static hydrant, along with the flow rate, will be compared to 
modelled results to validate model operational assumptions. 

For the C-factor tests, the C-factor of the pipe between the flow hydrant and static hydrant will be calculated by 
comparing the pressures before and after the test, along with the flow rate. For each C-factor test, two tests were 
completed: one with the valves closed and one without the valves closed. This resulted in a total of 6 completed C-
factor tests.  
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Preliminary modelling was completed to identify hydrant flow test locations provided the maximum amount of 
information. Locations are summarized in Table 1 and fire flow test maps are shown attached showing valve 
closure and test hydrant locations for each test.  

Other testing requirements were as follows: 

 Time for work: Weekday from 09:00 to 15:00  
 Flow condition: One or two  ports, with Hose Monster diffusers (2nd diffuser to be added if needed to 

meet desired pressure drop) 
 Test duration: 5 minutes minimum or until pressures have stabilized 
 Dechlorination: All chlorinated water will be neutralized upon discharge. Water to drain to existing gutter 

/ storm drain system following dechlorination. 
 Desired pressure drop: >10 psi 
 Fire flow tests will be conducted as per NFPA 291. All flow rates along with static pressures and residual 

pressures (if applicable) will be recorded during each test. 
 Reservoir levels to be recorded before, during, and after each test (from City SCADA system). The 

Reservoir should be in normal operation range prior to each test. 

Table 1: Hydrant Testing Plan 

Test 
No. 

Location 
Test Main 

Dia   
Material 

Closed Valves 
 Refer to Figures  

Flow 
Hydrant 

ID 

Residual 
Hydrant 

ID 

Static 
Hydrant 

ID 

System Test 

1 Echo Dr, east of Eagle 
St 

150 mm 
PVC 

n/a FH9 n/a FH10 

2 
McCombs Dr, between 
Alder and Emerald Ave  

200 mm 
PVC n/a FH52 n/a FH65 

3 
Hot Springs Rd and 
McPherson Dr 

200  350 
mm PVC n/a FH59 n/a FH63 

C Factor Test 

4 
Cottonwood & 
Driftwood Ave, east of 
Eagle St 

150 mm 
PVC 

Driftwood Ave & Eagle St (1 valve) FH17 FH16 FH19 

5 
Miami River Dr, north 
of Walnut Ave 

150 mm 
PVC 

Walnut Ave & Miami River Dr (1 
valve) FH29 FH30 FH27 

6 
Hot Springs Rd, 
between Schooner Pl 
and Emerald Ave 

250 mm 
PVC 

Alder Ave & Hot Springs Rd (1 
valve), Hot Springs Rd adjacent to 
730 McCombs Dr (1 valve), Emerald 
Ave & Hot Springs Rd (2 valves) 

FH55 FH56 FH46 

Note: Pipe materials are as indicated in previous master planning reports and/or assumed based on information 
provided.  

 . TESTING RESULTS 

All hydrant flow testing was completed on 29 Jul 2025. The hydrant flow rate was measured using a Hose Monster 
2  diffuser and the observed pitot pressure reading was converted to flow using the Hose Monster table. For all 
tests, two hydrant ports were required, and the flow from each was combined. The pressure at the static and 
residual hydrants were visually observed using a dial pressure gauge and recorded via a pressure sensor with data 
logger. The water level within the reservoir supplying the water to the Village was also determined from SCADA 
data during the test period to support accurate calibration of the water model. Table 2 summarizes the measured 
flow rates and pressures during the fire flow testing. 
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Table 2: Measured Fire Flow Test Results 

Location 
Test 
No. 

Test Type 
Hydrant 

Flow  L/s  

Reservoir 
Level    

Full  

Flow 
Condition 

Static Hydrant 
HGL  m  

Residual 
Hydrant HGL 

 m  

Echo Dr, east of 
Eagle St 1.0 System 90.3 95.1 

No Flow 58.7 - 

Flow 49.2 - 

HGL 9.5 - 

McCombs Dr, 
between Alder and 
Emerald Ave  

2.0 System 98.5 94.6 

No Flow 58.4 - 

Flow 50.6 - 

HGL 7.7 - 

Hot Springs Rd and 
McPherson Dr 3.0 System 89.5 95.2 

No Flow 59.4 - 

Flow 49.6 - 

HGL 9.8 - 

Cottonwood & 
Driftwood Ave, 
east of Eagle St 

4.0 
C-factor  

Valves Open 
88.9 93.8 

No Flow 59.1 59.1 

Flow 47.5 44.6 

HGL 11.6 14.4 

4.1 C-factor  
Valves Closed 

65.7 94.2 

No Flow 59.4 59.4 

Flow 43.9 23.6 

HGL 15.5 35.9 

Miami River Dr, 
north of Walnut 
Ave 

5.0 
C-factor  

Valves Open 91.2 94 

No Flow 59.8 59.4 

Flow 53.4 49.2 

HGL 6.3 10.2 

5.1 
C-factor  

Valves Closed 
80.6 94.7 

No Flow 59.8 59.4 

Flow 51.0 31.6 

HGL 8.8 27.8 

Hot Springs Rd, 
between Schooner 
Pl and Emerald Ave 

6.0 
C-factor  

Valves Open 
96.3 94.7 

No Flow 59.1 57.7 

Flow 52.4 49.2 

HGL 6.7 8.4 

6.1 C-factor  
Valves Closed 

86.5 95.3 

No Flow 59.1 57.7 

Flow 52.4 47.1 

HGL 6.7 10.5 

 . CALCULATED C FACTORS 

For the three C-factor tests (Test 4, 5 and 6), Hazen-Williams C-factors were calculated for the isolated portion of 
main during the closed valve tests. Table 3 summarizes the calculated C-factors, which are in the range of 142-166. 
Note that the previous water model from the 2015 Water Master Plan used a C-factor of 130. Further model 
calibration with result from all the hydrant flow tests will be completed.  
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Table 3: Calculated C-Factors from Fire Flow Test Results 

Test 
No. 

Location 
Test Main Dia   

Material 
Installation Year Length of Piping 

Calculated C 
Factor  1  

4 
Cottonwood & Driftwood Ave, 
east of Eagle St 150 mm PVC 1984 311 m 151 

5 
Miami River Dr, north of Walnut 
Ave 150 mm PVC 1984 277  334 m (2) 166 

6 Hot Springs Rd, between 
Schooner Pl and Emerald Ave 

250 mm PVC 1995 382 m 142 

Notes: 
1. C-factors were manually calculated (without the benefit of the model). Model calibration may vary calculated C-

factors slightly to account for different pipe materials and looping pipes. C-factors are relative to the nominal 
diameters (i.e. 150 mm or 250 mm). 

2. A portion of the Test 5 main is looped. Equal headloss (and hence identical C-factors) is assumed for each branch. 

WATER STREET ENGINEERING LTD. (EGBC permit to practice # 1000830) 

Jade Sangha, EIT     Laura Christensen, PEng 
Junior Civil Engineer    Senior Civil Engineer 

ATTACHMENTS  

Fire Flow Test Key Plan 

Fire Flow Test 1: Echo Dr 

Fire Flow Test 2: McComb Dr 

Fire Flow Test 3: McPherson Dr 

Fire Flow Test 4: Cottonwood & Driftwood Ave 

Fire Flow Test 5: Miami River Dr 

Fire Flow Test 6: Hot Springs Rd 

STATEMENT OF LIMITATIONS 

This document has been prepared by Water Street Engineering Ltd. (Water Street) for the exclusive use and benefit of the 
intended recipient(s). No other party is entitled to rely on any of the conclusions, data, opinions, or any other information 
contained in this document. 

This document represents Water Street Engineering Ltd.  best professional judgement based on the information available at 
the time of its submission and as appropriate for the project scope of work. Services performed in developing the content of 
this document have been conducted in a manner consistent with the level and skill ordinarily exercised by members of the 
engineering profession currently practicing under similar conditions. No warranty, express or implied, is made. 
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COPYRIGHT NOTICE 

This report, tables, figures and drawings included herein are copyright of Water Street Engineering Ltd. The client is permitted 
to reproduce the materials for archiving and for distribution to third parties only as required to conduct business specifically 
relating to the project for which it was created. Any other use of these materials without the written permission of Water Street 
is prohibited. 

REVISION HISTORY 

Version Status Date Description of Revisions Author 

0 Final 08 Sep 2025 Original JAS / LC 

 
https://wopi.dropbox.com/wopi/files/oid_4011581495577261824/WOPIServiceId_TP_DROPBOX_PLUS/WOPIUserId_1519163251/Hydran
t Testing Report.docx 
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Fire Flow Test 6: Hot Springs Rd 

 

Pipe Diameter (mm) 
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FLOW HYDRANT (FH55) 

CLOSE VALVE 
LOCATION TO BE CONFIRMED 

CLOSE VALVE 
LOCATION TO BE CONFIRMED 

STATIC HYDRANT (FH46) 

RESIDUAL HYDRANT (FH56) 

CLOSE VALVES 
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