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Executive Summary

This report details the District of Squamish’s drinking water supply and distribution system operations for
the 2024 calendar year. The District of Squamish is located within the unceded traditional territory of the
Skwxwu7mesh (Squamish) and Tsleil-Waututh Nations. The District of Squamish’s Water Supply and
Distribution (WS&D) system is governed by the Province of British Columbia’s Drinking Water Protection
Act and Regulation (DWPA&R), Water Sustainability Act (WSA) and Ground Water Protection Regulation
(GWPR), as well as a Permit to Operate, issued by Vancouver Coastal Health. In 2024, water samples were
tested weekly for E. coli and total coliform bacteria to ensure water quality parameters met the applicable
Guidelines for Canadian Drinking Water Quality set out by Health Canada and the potable water quality
standards of the BC Drinking Water Protection Act.

The Squamish WS&D system is operated and maintained by the District of Squamish Water Utility team
and is monitored 24 hours/day 365 days/year via the Supervisory Control and Data Acquisition (SCADA)
system to ensure optimal and uninterrupted service to the community. The District of Squamish continues
active programs relating to water quality, water conservation & loss prevention, water metering,
unidirectional and dead-end flushing, and cross connection control in effort to reduce the demand on the
water supply system and ensure the provision of clean and safe drinking water to the community. In
addition, the District of Squamish implements several operational and capital improvement and renewal
initiatives to increase system reliability and ensure long-term service sustainability.
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1.0 Introduction

The purpose of this report is to meet the requirements of the BC Drinking Water Protection Act and
Regulation, the requirements of the District’s permit to operate and outline the District’s efforts to
provide first class potable drinking water. This annual report is also a summary of the Districts ongoing
sampling plan, infrastructure upgrades, water master plan and other undertakings by the District to
ensure safe and reliable drinking water

The District of Squamish can supply water to the community from three sources. The District maintains a
primary groundwater source and two surface water sources which are reserved for emergency backup.
All water supplies are equipped with either primary or secondary chlorine disinfection. In 2024 the
distribution system consisted of nine (9) reservoirs, twenty-one (21) pressure reducing valve (PRV)
stations, four (4) pump stations, 835 fire hydrants, 8,700 service connections, and 180 km of watermain.
The system delivered potable water to approximately 29,132 residents (DoS Projections), nearly 800
industrial, commercial and institutional (ICI) customers, and the St'a7mes (Stawamus 24), Yékw’apsem
(Yekwaupsum 18), Kaw tin (Kowtain 17), Siyich’em (Seaichem 16) and Wiwk’em (Waiwaikum 14) First
Nations Reserves within the District of Squamish. In 2024, the District provided 4.73 million cubic meters
(m3) of potable water for consumption. The system experienced an Average Daily Demand (ADD) of 13
ML/day and a Maximum Daily Demand (MDD) of 19.1 ML/day.

The District employs a Supervisory Control and Data Acquisition (SCADA) system that continuously
monitors the WS&D system, records data, and alerts District staff to areas of concern, faults, and failures
in the system.

2.0 Water Source
The District of Squamish can obtain its water from three sources:

e Primary Supply: Powerhouse Springs well field (main water supply to both South and North
distribution system)
e Emergency Backup Supply:
0 Stawamus River (South distribution Emergency Backup Water Supply)
0 Mashiter Creek (North distribution Emergency Backup Water supply)

The primary supply infrastructure is comprised of seven (7) groundwater wells at the Powerhouse Springs
well field. If the well field is compromised or unable to meet the distribution system demands (due to a
watermain break, pump failure, major fire flow demand, or other emergency), water can be drawn from
Stawamus River and/or Mashiter Creek. These surface water sources are available as backup only and
require boil water advisory if utilized. In 2024, there was no surface water use in the District of

Squamish’s potable water system.
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2.1 Powerhouse Springs Well Site

In 2024, the Powerhouse Springs well site, located near the confluence of Ring Creek and the Mamquam
River, operated seven (7) ground water wells which provide high quality potable water to the District of
Squamish. A full description of the system’s potential can be found in the District of Squamish — Water

Master Plan, which was renewed in 2024. A well protection plan (WPP), completed by Piteau Associates

Engineering LTD, was also adopted in 2014 to further protect our primary water source. Both documents
are publicly available on the District website. Due to the high quality of the PHS water source, primary
treatment is not needed. Secondary chlorination is provided to ensure the microbial safety of the water
as it travels throughout the distribution network. District staff work to maintain a minimum chlorine
residual of 0.20mg/L at the end of the distribution network.

2.1.1 Ring Creek Aquifer

The Ring Creek Aquifer, the source for PHS, is recharged primarily by seepage from Ring Creek and
Skookum Creek (69%). Rainfall and snowmelt seepage through the lava flow formation also recharges the
aquifer (31%)*. A 2014 hydrogeological assessment concluded that water withdrawn from the aquifer at

"1 As such, primary disinfection of the water pumped from

PHS poses a “low risk of containing pathogens
the Ring Creek Aquifer is not necessary. A groundwater protection zone has been established above the
aquifer to limit land use activities within the 5-year well capture zone. The district has erected signs to
inform the public and is working with commercial users in the area to prevent hazardous materials from

entering the aquifer.
2.1.2 Powerhouse Springs Wells Rehabilitation

The District’'s waterworks department retains a Professional Hydrogeologist and a qualified well
maintenance contractor to conduct well rehabilitation works. Well number 6 (PW-6) was rehabilitated in
May 2024 along with a hydraulic performance assessment of well number 2 (PW-2). A report was
authored by Kalwij Water Dynamics (KWD) in October 2024 summarizing current well status and providing
recommendations of future work for 2025.

2.1.3 Chlorination of Powerhouse Springs Water

Groundwater pumped out of the Powerhouse Springs well field does not require primary disinfection.
Sodium hypochlorite (NaClO) is used as a secondary disinfection method to prevent microbial growth in
water travelling within the distribution system. Utilities staff strive to maintain a minimum concentration
of 0.20 mg/| free residual chlorine at all points within the distribution system as per the Guidelines for
Canadian Drinking Water Quality.

In addition to routine grab sample testing, free chlorine residuals are continuously measured using online
chlorine analyzers monitored by SCADA at nine (9) locations throughout the distribution system.

1 powerhouse Springs Well Protection Plan, Piteau Associates Engineering Ltd, 2014
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2.2 Emergency Surface Water Sources: Stawamus River & Mashiter Creek

In the event of an emergency or water demand in excess of the Powerhouse Springs well field capacity,
water can be drawn from the Stawamus River and Mashiter Creek. Water from these two surface intakes
is treated using sodium hypochlorite chlorination as a primary disinfectant prior to distribution. Surface
water sources are prone to variable water quality, unlike groundwater taken from an aquifer. For this
reason, if back-up sources are utilized, the District will immediately consult with VCH to assess water
quality conditions and obtain advice. It is likely that a Boil Water Advisory would be implemented should
water from either of the surface water sources enter the distribution system. As such, a double block and
bleed system is in place to ensure water from surface water sources cannot enter the WS&D system
without on-site operator intervention. The District holds a water license for the Stawamus River and
Mashiter Creek for 132 L/s and 184 L/s, respectively.

2.3 Risk Assessment and Mitigation

The District of Squamish is fortunate to have multiple sources of freshwater. However, the District is
constantly monitoring the supply and distribution system for potential risks. Risks may include:

e Increasing population causing increased consumption and requiring capital upgrades to
maintain adequate fire flow capacity within the distribution system
e Aging infrastructure causing water loss and infrastructure failure
e Surface water sources are at risk of contamination from human and animal activity in the
catchment area
e Increased development rates causing water main and service breaks during ground disturbance
and construction activity
e Backflow / back-siphonage events from private property causing water system contamination
e Effects of climate change:
0 Glacier recession and lower than historical average snowpack reducing aquifer recharge
rates
0 Increased likelihood of wildfire affecting critical infrastructure and watershed supply

o

Increased demand due to increased drought conditions
0 Increased Peak Hour Demand and Max Day Demand due to abnormally high
temperatures

Proactive measures and ongoing maintenance programs in place to mitigate potential risks include:

e An update of the Water Master Plan (WMP) was completed in 2024

e The District of Squamish Asset Management Plan (AMP) was revised and adopted by Council in
2022

e An observation well (OW 483) is installed upstream of the PHS well field to monitor for
fluctuations in aquifer capacity and water quality

e Implementation of a Water Conservation Plan

e Implementation of a Well Protection Plan
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e Community water supply land designations are in place for both emergency surface water
sources

e |Implementation of a Cross Connection Control program and bylaw

3.0 Asset Management, Upgrades, Major Maintenance and Developer Contributions

The District of Squamish maintains and continues to improve its water distribution system to provide the
best service possible. This section summarizes both District capital improvements and new developer
contributed infrastructure.

3.1 Developer Infrastructure Contributions

Contribution Quantity
300mm Watermain 264m
250mm Watermain 30m
200mm Watermain 7m

150mm Watermain 35m

New Services 5 services
Fire Hydrants 23 hydrants

3.2 Capital Improvements

The District continues to upgrade and replace portions of the water distribution system to ensure
consistent and safe delivery to customers. In 2024, five(5) major upgrades were completed to the Districts
WS&D system. Over 800m of new watermains were installed at Axen Road, Government Road, Mamquam
Road and Tantalus Road. These projects replaced aging infrastructure and increased fire flows. A new
pressure reducing valve chamber was installed at Thunderbird Ridge to replace end-of-life infrastructure
and improve safety for Operators. System maintenance and upgrades will continue in future years as per
the District’s Asset Management Plan and Water Master Plan recommendations.

As well, the District installed new turbidity meters at Powerhouse Springs, Mashiter Creek and Stawamus
River water supply sites.

4.0 Standards & Testing Results for Water Supply System

The District of Squamish holds a “Permit to Operate” a water supply system under VCH. The permit
includes conditions that must be met to maintain this permit in good standing which are outlined in the
following subsections. A copy of the permit is included in Appendix A - Permit to Operate.
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4.1 Bacteriological Sampling

The Districts Permit to Operate requires that the District collect and analyze a minimum of 20
bacteriological samples per month from the distribution system. In 2024 the average number of water
samples tested per month was 25 Figure 1 shows the number of monthly samples analyzed for
bacteriological parameters in 2024. Sample test results are provided in detail in Appendix C - Water
Sample Station Locations, and Appendix E — Weekly Water Sample Results.

Figure 1. Number of monthly samples collected for bacteriological testing for the District of Squamish in 2024.

2024 Water Samples by Month
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Water quality standards for potable water? are as follows:

Drinking Water Protection Act

DRINKING WATER PROTECTION REGULATION

[includes amendments up to B.C. Reg. 352/2005, December 9, 2005]

Parameter: Standard:
Fecal coliform bacteria No detectable fecal coliform bacteria per 100 ml
Escherichia coli No detectable Escherichia coli per 100 ml

Total coliform bacteria
(a) 1 sample in a 30 day period No detectable total coliform bacteria per 100 ml

(b) more than 1 sample in a 30 day period At least 90% of samples have no detectable total coliform
bacteria per 100 ml and no sample has more than 10 total
coliform bacteria per 100 ml

2Drinking Water Protection Act, SBC 2001, c. 9. BC Laws, Government of British Columbia, 2001,
www.bclaws.gov.bc.ca/civix/document/id/complete/statreg/00_01009_01#part2.
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A summary of the bacteriological testing results for the District of Squamish in 2023 is shown in Table 1.

Table 1. Summary of the bacteriological testing results for the District of Squamish in 2024.

Water Distribution # of E. coli (EC/100 mL) Total Coliform (TCU/100 mL)
Sample Location Samples | minimum | maximum | average | minimum | maximum | average
Birken 25 <1 <1 <1 <1 <1 <1
Rockridge 26 <1 <1 <1 <1 <1 <1
Perth 26 <1 <1 <1 <1 <1 <1
Progress Way 26 <1 <1 <1 <1 <1 <1
Guildford 25 <1 <1 <1 <1 <1 <1
Quest University 25 <1 <1 <1 <1 <1 <1
Lomond 25 <1 <1 <1 <1 <1 <1
Parkway 26 <1 <1 <1 <1 <1 <1
Pemberton 26 <1 <1 <1 <1 <1 <1
Crumpit Woods 27 <1 <1 <1 <1 <1 <1
Esl\/(\)/rei;:(:it:)sr?)Springs P 51 <1 <1 <1 <1 <1 <1
Total Samples: 308

100% of the total samples tested negative or <1 per/100 mL for E.coli and Total Coliform in the
distribution system over the monitoring period in 2024.

4.2 Physical and Chemical Parameters

Water samples are analyzed for a wide range of physical and chemical parameters by an independent lab
to ensure that potable water distributed within the District of Squamish meets the Guidelines for Canadian
Drinking Water Quality (GCDWQ). Samples are tested semi-annually for physical and chemical parameters
at Powerhouse Springs (the District’s primary water source), and annually at Stawamus River and Mashiter
Creek (emergency backup water sources).

In 2024 samples were also collected and analyzed for disinfection by-products at four (4) sample locations
within the distribution system . Disinfection by-products (DPB’s) are chemical compounds that form when
chlorine compounds react with organic matter dissolved in water. All samples analyzed contained levels
of disinfection by-products below the GCDWQ’s maximum acceptable concentration (MAC) and
detectable threshold.

4.2.1 Water Chemical Composition

The District’s water source is soft (low in hardness), low in alkalinity, and exhibits a neutral to slightly basic
pH (pH>7). The physical and chemical composition of the source water is tested biannually to ensure
consistent quality. The District ensures that the supplied drinking water is in accordance with both
Provincial and Federal guidelines. For further information, consult appendix F — Physical and Chemical
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Analysis and appendix G — Annual Surface Water Analysis. The District does not have any lead pipes or
lead-based infrastructure and maintains lead concentrations in drinking water below the Maximum
Acceptable Concentration (MAC) guideline of 0.005 mg/L. For further information on lead in domestic,
please refer to VCH’s flushing guideline in Appendix D.

5.0 Conditions of Permit to Operate a Water Supply System

Under permit from VCH, the District employs a variety of plans and programs to ensure safe and high
quality drinking water for its residents. These vary from physical mitigations, monitoring, and routine
checks to ensure all aspects of the system are running smoothly.

5.1 Cross-Connection Control Program

The District of Squamish continues to operate its Cross Connection Control (CCC) Program to protect the
safety of the drinking water system. Contamination of the potable water system can happen from
backflow through cross connections with private plumbing systems. A cross connection is a physical
connection between a potable water supply system and a source of contamination. A backflow or back-
syphon event is the undesired reverse flow of water creating the potential for contaminants to be drawn
back into the potable water supply system if a negative pressure event, such as a water main break, occurs
in the system.

The District of Squamish is working to ensure the proper installation of backflow prevention assemblies
to mitigate the hazards associated with cross connections. A backflow prevention assembly is a series of
“one-way” valves that only allow water to flow in the desired direction and physically impede reverse flow
conditions.

5.2 Well Protection Plan

The Powerhouse Springs Well Protection Plan (WPP) was developed in 2014 by Piteau Associates
Engineering LTD. The Well Protection Plan can be found on the District’s website. This plan follows the
Province of BC “Well Protection Toolkit” which includes defining the well protection area, identifying
potential contaminants, developing management strategies and contingency plans, and finally,
implementing, monitoring and evaluating the plan.

In accordance with the recommendations of the WPP, the District of Squamish has obtained a community
watershed land tenure from the Province for the Powerhouse Springs aquifer, controls access to the PHS,
Stawamus and Mashiter sources and watersheds via various gates and fences, and has installed signage
at the Powerhouse Springs well field to inform road and trail users that they are travelling through the
groundwater protection zone. In addition, District staff regularly monitor the water supply sources for
activities with the potential to impact water quality and/or quantity.

1l1|Page



5.3 Dead-End and Unidirectional Flushing Program

The utilities waterworks crew conducts an annual watermain flushing program to scour build-up and
debris from water mains. The purpose of this program is to maintain water quality, distribution system
capacity, and remove aged water.

A revised unidirectional flushing program was developed and implemented in 2024 in conjunction with
the Districts water system modelling consultant. The new flushing program includes upgraded watermains
and watermains added to the system by development. The revised flushing program now covers 100% of
District watermain infrastructure. In 2024, 100% of the dead-end watermains were flushed.

5.4 Online Monitoring

District staff continuously monitor the operation of the water supply system using SCADA to monitor the
water network in real-time. Collected data ranges from the well field pump output flow, chlorine
concentrations in key areas of the distribution system, rainfall accumulation data, reservoir levels, PRV
pressures, etc. Alarms are generated if control point values go below minimum or above maximum
thresholds, if equipment fault codes are registered or if network connectivity with remote sites is lost.
The SCADA system allows for operational optimization by automatically controlling variables such as
reservoir levels and pump outputs to ensure that water is available to meet demand and, in some cases,
allows for remote operator intervention.

As required in the District’s Permit to Operate, surface water sources are monitored for turbidity at both
the Stawamus River and Mashiter Creek using online analyzers. If a backup surface water source were to
be used, the chlorine levels would also be measured by on-line analyzers and recorded by the SCADA
system after chlorine is added to the water entering the distribution system.

5.5 Long-Term Water Supply Strategy

The District of Squamish — Water Master Plan revision was adopted by Council in December 2024. The
Water Master Plan can be found on the District’s website. This report analyzed the District’s existing
water system, estimated future demands to the year 2041, and provided recommendations for long-term
sustainability. Recommendations identified in the Water Master Plan include a long-term source
development strategy, a water meter implementation strategy, a water conservation plan, a watermain
renewal program, and recommendations for Developer Cost Charge (DCC) projects.

Under current growth projections, the existing water source capacity at the Powerhouse Springs Well field
will be able to service the District beyond 2041. When demand approaches the current water source
capacity, the District has several options to provide additional water supply. Future upgrades to
Powerhouse Springs, including a new chlorine injection kiosk, a new back-up emergency power generator
and a new water supply well are included in the District’s 5-year Financial Plan. In 2024, two additional
reservoirs were added to the system at the current Lower University location. These two reservoirs
increase the storage capacity of the system by 4 million liters in order to equalize and service growing
system demands.
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Although the Stawamus River and Mashiter Creek used to be the primary supply of potable water to the
District prior to the development of the Powerhouse Springs well field, they are now only maintained for
back-up and emergency purposes. Resuming their use as a primary source would require expensive
capital upgrades to provide surface water treatment that meets current regulations and the associated
ongoing maintenance costs.

5.5.1 Water Conservation

An important factor considering the rate of growth of the community and aging infrastructure is the need
to reduce per capita water consumption to assist in maintaining adequate water supply while reducing
the substantial costs associated with building the required infrastructure to increase production and
conveyance capacity. Outdoor water use is the primary target for reduction. In 2024 the total combined
average day demand per capita was 421 L/c/d. This value represents a 8% decrease over the previous
year, and a 20% decrease since 2015. The District remains on track with the District's Water Conservation
Plan reduction target of 1.0 L/c/d each year from 2014 to 2030.

As part of the 2024 Water Master Plan update, there were updates to the Districts water conservation
program, which will reduce stress on the system as demand increases. The target of the updated water
conservation planis to reduce per capita water demand by 20%. Key strategies in the updated plan include
enhanced metering systems, modernized leak detection techniques, bylaw revisions, infrastructure
improvements, and the implementation of conservation-focused rate structures. Collectively, these
initiatives demonstrate a strong commitment to the long-term sustainability and efficient management
of the District’s water resources.

5.5.2 Water Metering

All new ICI and multi-family buildings are required to have a water meter included in their construction.
A water rate study is being completed with the updates to the District’s Water Master Plan. Additionally,
meter setters are being installed at all single-family connections when services are upgraded or replaced.

5.6 Emergency Response and Contingency Plan

As per the requirements set out in the Districts’ Permit to Operate, the District of Squamish reviews and
submits updates to the Water System — Emergency Response and Contingency Plan (ERCP) annually. This
document provides guidelines for action that will be taken by District staff in the event of an emergency.

The document outlines general actions that will be taken in the event there is a threat to the quality of
drinking water and requires that VCH’s Drinking Water Officer (DWO) be kept informed. During an
emergency, the DWO and other health authority staff will provide advice about public notification and
monitoring of water quality, however the District of Squamish Communications Department will take the
lead role as spokesperson for media inquiries and releases.
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6.0 Significant Events & Public Notification

OnJune 5, 2024, a water leak occurred when a grounding rod punctured a 200mm water main exiting the
lower University Pump station. The District responded by shutting off water service to isolate the leak and
prevent further water loss. During the investigation and repairs, the University neighborhood was placed
under Stage 4 water restrictions, with residents notified through door-to-door outreach by District staff.
A temporary overland pumping system was set up to maintain water supply. However, due to the water
main’s location beneath a 10m tall lock-block wall, direct repairs were deemed unfeasible. To resolve this,
the pump skid was modified, a new water main was installed in the driveway, and the damaged section
of water main was abandoned. The process, including installation, chlorination, and tie-in, took several
weeks to complete.

Fortis BC began constructing a major natural gas pipeline project from Burnaby to Squamish in 2023.
Fortis BC has begun upgrading the Mamquam FSR to support the pipeline construction project they are
working on which is located near the District of Squamish water transmission infrastructure. The District’s
Engineering and Public Works teams are working closely with Fortis BC representatives for the project to
mitigate conflicts and protect the water supply and distribution system.

In close proximity to the Fortis work on Mamquam FSR, the Sea to Sky Gondola completed construction
of a 25kV transmission line to service the gondola summit. The new powerlines fall within the Stawamus
River watershed, Engineering and Public Works teams are monitoring for any changes within the
watershed and are in close contact with Sea to Sky Gondola staff if any issues arise.

In addition, a tourism related project, Squamish Canyon, has also begun construction near Powerhouse
Springs. The District’s water transmission mains are buried within Powerhouse Springs Road and near the
road bridge over the Mamquam river that carries the District’s water transmission pipeline. The District’s
Engineering and Public Works teams are working closely with the developer of the project to mitigate
conflicts and protect the water supply and distribution system.

In December 2024 issues with the flow meter measuring total flow out of Powerhouse Springs began to
malfunction. This led to false, very low total flow measurements causing issues with chloring injection via
the SCADA system. DoS staff addressed the issue to ensure correct chlorine concentrations were
delivered. The District used a work around to ensure proper quantification of water consumption is being
completed. The failed flow meter will be replaced in 2025.

6.1 Drinking Water Advisory/Boil Water Advisory
In 2024 the District of Squamish did not issue any boil water or drinking water advisories.
7.0 Operator Qualifications and Training

In accordance with the Drinking Water Protection Regulation, under the Drinking Water Protection Act,
staff working on the water system must have a minimum level of certification to match the facility
classification and operators must be certified by the Environmental Operators Certification Program
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(EOCP). This ensures that District staff are adequately trained to operate, maintain, and repair water
supply and distribution systems to protect the safety and quality of drinking water.

The District of Squamish Water Distribution System is classified by the EOCP as a Class 3 facility (WD-IlI).
The District of Squamish provides regular training opportunities to ensure staff maintain their
certifications and supports its staff in achieving further education and training in their respective fields to
provide the best service to its residents. Environmental Operators Certifications for Water Distribution
held for the District of Squamish in 2024 are shown in Table 2.

Table 2. EOCP Certified District Staff

Level of Certification Water Distribution
Operator in Training 0
Level 1 2
Level 2 3
Level 3 2
Total 7

8.0 Closing

Residents of Squamish are fortunate to have access to a plentiful high-quality supply of groundwater from
the Ring Creek Aquifer as the primary source for drinking water.

In 2024 the District of Squamish met all the conditions set out by VCH in the Districts’ Permit to Operate.
Bacteriological sampling was completed weekly and met the potable water quality standards set out by
the BC Drinking Water Protection Act and Regulation. The cross-connection control program, well
protection plan, and flushing programs were all carried out as outlined in the conditions of the District’s
Permit to Operate. The SCADA system continues to monitor the water distribution system in real-time,
and the District of Squamish has a long-term water supply strategy in place. Additionally, the District
maintains an up-to-date Emergency Response and Contingency Plan to guide its response during
emergency events.

The District continues to work to maintain, replace, and upgrade existing infrastructure, and to integrate
operations and maintenance of new infrastructure, while reducing the overall demand on the system
through the water conservation program and ongoing implementation of a water metering program.
Overall, the District of Squamish is proud of the water it delivers to its customers and residents and will
continue to strive for the highest quality service.
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Appendix A - Permit to Operate
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Appendix B - District of Squamish Water Distribution Map
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Appendix C - Water Sample Station Locations
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Appendix D - VCH Advice re Lead in Drinking Water
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Appendix E - Weekly Water Sample Results
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Appendix F - Semi Annual Physical and Chemical Analysis
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Appendix G - Annual Surface Water Analysis
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