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INTRODUCTION

As required by the British Columbia Drinking Water Protection Act, the Regional District of North
Okanagan (RDNO), Greater Vernon Water (GVW) provides the following annual report in
accordance with our conditions on permit.

This report summarizes data from the GVW system from the source water to the municipal
distribution system. The report outlines where water comes from, how it is treated to ensure safe
drinking water and how that water is distributed and used. Drinking water can be complex and
much of the information provided in this report is technical in nature. Please contact GVW (phone:
250-550-3700 or email: utilities@rdno.ca) should you have any questions.

In British Columbia, a community water system must hold a “Permit to Operate” as directed in the
Drinking Water Protection Act (DWPA) and Drinking Water Protection Regulations (DWPR)
passed May 16, 2003 by the Province of BC. Community water systems must also follow Health
Canada Guidelines for Canadian Drinking Water Quality (GCDWQ) and the technical documents.

Interior Health (IH), through the Drinking Water Officers (DWOs) who have the delegated
legislative authority, regulate GVW from source to tap under the DWPA.

This report outlines the programs and projects GVW has developed and implemented to meet
legislation.

WATER SYSTEM OVERVIEW

GVW is a regional water system that supplies and delivers water to customers in the City of
Vernon (CoV), the District of Coldstream (DoC), and portions of Electoral Areas “B”, “C” and “D”",
and the Township of Spallumcheen. Based on the 2021 census, growth, and service connections,
the population served is approximately 65,000.

The RDNO owns and manages the GVW water system in addition to operating the supply and
treatment facilities, while the CoV and DoC are contracted for the operations and maintenance of
the distribution system.

GVW holds 40 water licences and supplies water to customers via six (6) water intakes from the
following surface water sources:

1. Duteau Creek (Duteau Creek intake, Goose Lake intake)
2. Kalamalka Lake

3. Okanagan Lake (Outback and Delcliffe intakes)

4. King Edward Lake (Deer Creek intake).

Duteau Creek supplies the largest water volume to the GVW service area, with both non-potable
(untreated) and potable (treated) water. Kalamalka Lake is the second largest water supply and
provides only potable water. There are two (2) intakes on Okanagan Lake which service two (2)
small potable water systems, the Outback and Delcliffe (these two (2) water systems have stand
alone annual reports provided on the RDNO website).

Goose Lake functions as an open reservoir, receiving water from the Duteau Creek Water
Treatment Plant (DCWTP), to provide non-potable water to agricultural customers on the western
side of Swan Lake and in the Bella Vista Area. Deer Creek (King Edward Lake) provides non-
potable water to a limited number of Coldstream agricultural customers combined with some
groundwater.



mailto:utilities@rdno.ca
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/water-quality/guidelines-canadian-drinking-water-quality-summary-table.html
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GVW also manages four (4) groundwater wells:

= Coldstream Ranch (CR) Wells 3 and 2 — both are in service all year round to supply
agricultural non-potable water. Well 3 is approved as emergency supply in the potable /
domestic supply if required.

= Antwerp Springs (Antwerp) Deep and Shallow Wells — are currently not in service. The
Antwerp Deep is approved as emergency supply in the potable / domestic supply if
required. The Antwerp Shallow Well is currently not operational and will only be used for
irrigation once a non-potable water main is installed close enough to connect the well.

GVW has approximately 21,000 service connections. There are approximately 800 active farm or
agriculture status connections, 1,500 commercial, institutional / park, or industrial connections
(ICI) and approximately 20,000 residential connections. All active service connections are
metered.

Staffing

The overall management of GVW lies with the RDNO (Table 1, Appendix). The RDNO operations
team is responsible for treatment and supply (Table 2, Appendix). Distribution system operations
are contracted under agreement with the CoV and DoC under the direction of RDNO staff (Tables
3 and 4, Appendix). Section 12 of the DWPR outlines the qualification standards for water supply
system operators. Operators must be certified by the Environmental Operators Certification
Program (EOCP) for their specific system class.

Drinking Water Sources and Treatment

Duteau Creek

Water from Duteau Creek supplies domestic (potable) and agricultural (non-potable) water for
GVW. Duteau Creek originates on the Aberdeen Plateau and the watershed is controlled with
seven (7) earthen dams forming three (3) reservoirs: Grizzly, Aberdeen, and Haddo Lakes. The
Duteau Creek watershed covers an area of approximately 21,275 hectare (ha) (213 km?) between
Grizzly Hills summit (elevation of 1,800 metres (m)) on the Aberdeen Plateau and the Duteau
Creek Intake (point of diversion) at an elevation of 660 m.

Duteau Creek flows out of Haddo Lake and continues downstream for approximately 13 km before
entering Harvey Lake, a small reservoir created by Headgates Dam which also contains the
Duteau Creek intake. Water is diverted into the GVW system at this point through a transmission
main pipe to the DCWTP with a bypass for the non-potable system located before the DCWTP.
Water is also released through the Headgates Dam low level outlet into Duteau Creek for
Environmental Flow Needs as per an agreement between the RDNO and the Province.

Duteau Creek — non-potable

Just before entering the DCWTP, water can either be diverted into the DCWTP for treatment or
diverted to the non-potable system bypassing treatment and supplying irrigation water to farms in
the Von Keyserlingk and Springfield areas.

= Maximum day demand (MDD) in 2023 was 11.78 Megalitres per day (ML/d) on July 3.

Duteau Creek — potable

Water diverted to the DCWTP for treatment is first clarified by Dissolved Air Flotation (DAF), then
injected with chlorine before entering the 10 ML covered reservoir and finally disinfected by UV
before entering the distribution system.
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Organic carbon removal in the DAF is typically in the order of 60% which includes the removal of
the yellow colour from the water. The water is chlorinated before the reservoir to provide sufficient
contact time for viruses. Ultraviolet (UV) disinfection after the reservoir adds another layer of
treatment and assists GVW in meeting the 4-3-2-1-0 Drinking Water Treatment Objectives (BC
MOH, 2024). The UV inactivates Cryptosporidium and Giardia.

The design capacity of the plant is 160 ML/d,
= MDD in 2023 was 91.3 ML/d on both July 22 and July 23.

Kalamalka Lake

Water from Kalamalka Lake supplies domestic (potable) water for GVW. The Kalamalka Lake
Pump Station (PS) is located on West Kal Road in Coldstream, BC with the intake located 327 m
from the shoreline in 20 m of water and 3 m off the lake bottom to improve water quality. Water is
pumped from Kalamalka Lake to the Mission Hill Water Treatment Plant (MHWTP) for disinfection
treatment using a UV reactor and chlorine. The plant has a design capacity of 60 ML/d.

= MDD in 2023 was 35.86 ML/d on August 4.

Separated Non-Potable Water Sources

Goose Lake

Goose Lake is located west of Swan Lake. Following the completion of the West Swan Lake
Separation project in 2013, water stored in Goose Lake is used solely for agricultural (non-
potable) purposes. Goose Lake reservoir is filled with treated water from the DCWTP, but once it
enters the open reservoir it is no longer potable. There is a backflow prevention device installed
to ensure there is no cross connection with the potable water system.

= MDD in 2023 was 24.33 ML/d on August 2.
King Edward Lake

The Deer Creek intake is supplied by releases from the King Edward Lake reservoir. It is used for
agricultural demands in the “King Edward Lake Service Area” (Coldstream Creek and Grey Road
area). The King Edward Lake Service Area uses this source primarily to supply peak summer
flows to augment the CR wells.

= MDD in 2023 was 11.28 ML/d on August 19 for King Edward.

Coldstream Ranch (CR) Groundwater Wells

CR Wells 3 and 2 are both located on the CR lands near the intersection of Highway 6 and
Kalamalka Road. These well sources are used to meet agricultural irrigation demands in King
Edward Lake Service Area in addition to King Edward Lake. They are the primary supply for this
area in the off season.

CR Well 3 is 50 m deep screened in a confined aquifer with an annular seal and is designated as
an emergency backup supply for the potable water system authorized by Interior Health. The well
is on a variable speed frequency drive and produces between 57 and 63 L/sec which controls
pressure in the service area. Chlorination, a turbidity meter, and a backflow prevention device
have been installed at this well in case it is needed for potable water in an emergency.

CR Well 2 is 24 m deep, screened in an unconfined aquifer with no annual seal and has a pumping
capacity of 50 L/sec. This well is only used as a non-potable source.
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= MDD in 2023 was 4.18 ML/d on June 28 for CR Well 3.
= MDD in 2023 was 2.56 ML/d on July 20 for CR Well 2.

Drinking Water Distribution System

The GVW distribution system has a service area of 244 km? with close to 700 km of pipeline, 39
pump stations, 91 pressure reducing stations, 22 concrete balancing reservoirs, and 88 pressure
zones.

New Water Mains

Disinfection of new water mains is completed in accordance with AWWA C651 - 14 - Continuous
Feed Method. If water samples taken following initial disinfection are not acceptable and do not
meet water quality standards, the process is repeated.

Pressure Reducing Valve (PRV) Station

The maximum design water pressure for piping within most of the water distribution system is
1,040 kPa (150 psi). 91 Pressure Reducing Valves (PRV) within the GVW system control the
pressure in the water system by creating head losses that prevent pressures from exceeding the
design maximum.

The operators currently service the PRV stations as required to extend their service life. The BC
Building Code requires all buildings to have an on-site PRV to protect internal plumbing systems
from high or fluctuating pressures. Most internal plumbing and fixtures are rated at a maximum
of about 50 psi.

System Control - Supervisory Control and Data Acquisition Software

Operators and management use the Supervisory Control and Data Acquisition Software (SCADA)
system for monitoring reservoir water levels, operating pumps, monitoring water quality control
equipment, and maintaining a historical data file of the water system's operations. All monitoring
is done through wireless connections. When a problem is detected within the system, the SCADA
system sends out alarms and, depending on the location of the problem, either the RDNO, CoV,
or DoC operators respond.

Water System Value and Asset Management

GVW has an Asset Management Investment Plan (AMIP). The primary goal of an AMIP is to
replace infrastructure to obtain full lifecycle and to extend the life of an asset where possible.
Criteria has been developed to guide this process that reviews actual conditions as opposed to
only using the estimated lifespan listed for an asset. This has allowed GVW to extend the life of
certain assets, delay replacement of others and focus on assets that are truly at the end of their
life to more efficiently use replacement dollars.

The approximate total value of the GVW water system, is estimated to be $1,269.7 million (GVW
Interim Asset Management Investment Plan Values, 2023, Figure 1).
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GVW Infrastructure Replacement Values (in Millions)

= Water Mains

= \Water Services

= Water Treatment Plant

= Dams

= Reservoirs

= Valves (Isolation, Blow-Offs, Air Valves)
B Pump Stations

m Hydrants

m \Water Meters

m Pressure Reducing Valve Stations
m Spillways

m Intakes

= Wells

Figure 1: GVW Infrastructure Replacement Values

All GVW assets are entered into the Geographic Information Systems (GIS). Attributes for each
asset include year of install, material, size, number of breaks for pipes and other features
depending on the asset.

GVW uses a modeling tool developed in partnership with UBC Okanagan to analyze risk of failure
in GVW’s water mains which is used to rank their replacement based on soil corrosivity, water
aggressiveness, pressure, age of pipe, number of breaks and consequence of failure. High
ranked projects are reviewed with operations and the highest ranked pipes are incorporated into
a 5-year rolling capital plan focusing on the water mains with the highest breaks. GVW also
collaborates with the CoV and DoC to schedule projects with their works, such as road and sewer
renewal projects, to save costs and reduce the public impact related to infrastructure projects.

GVW employs a summer student to locate, survey, enter curb stops and services into GIS and
report necessary repair of service valves to operations staff. This aids in asset management and
helps operations staff to easily locate curb stops and ensure valves are operational during
emergencies.
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Capital Works Projects

Capital works projects completed in 2023 are shown in Table 5.

Table 5: Capital Projects Completed in 2023.

Project Project (Partner Jurisdiction) 2023 Capital Project Notes
Number Budget
372-15-11 | Domestic and IC| Meter Replacement $ 171,684 | Replacement of large ICl/strata meters. Goal of 10 per year. All large meter replacements

completed in 2023. Replacement of Residential meters added as renewal budget in operations.

372-18-02 | Purchase SROWs $ 226,981 | Changing project structure to an annual capital budget line (i.e. 372-24-03) and reducing budget
as these take substantial time to complete.

372-19-02 | McMechan Transmission Main Phase 1- | $§ 1,639,644 | Complete Transmission main connection from MHWTP to McMechan Reservoir to remove
25 Ave. through Lakeview Park capacity bottleneck - required for growth. 3 Phase project. PH1 completed. Ph2 and Ph3 between
2025 or 2028, should be completed by filtration plant commissicning.
372-19-17 | Duteau Creek Alignment $ 548,142 | Part of Headgates Dam Improvement Project to stabilize Duteau Creek. Construction completed
in spring of 2023.
372-20-04 | Longacre Dry: Apolio Rd to Longacre PI: | § 658,791 | Construction completed in 2023.

Pipe Replacement

372-20-05 | Headgates Intake: Confined Space Valve | § 336,115 | Part of Headgates Dam Improvement Project - to correct a confined space of the Duteau supply

Replacement at Headgates Intake. Construction completed in spring of 2023.
372-21-11 | 28 Ave: Rail crossing casing (COV) $ 65,000 | Substantial completion Nov. 2023 - Asbuilts outstanding - will be coded to ops Capital Clean up
budget (376-580, WAT221, GVW382)
372-22-12 | Coldstream Creek Road: Tassie to $ 1,697,000 | Part of DOC's paving program - substantial for water completed in fall. Outstanding costs to be
Kalamalka Lake Pipe Replacement coded to operations capital clean up budget.
372-22-13 | Replacement of DCWTP Hypochlorite $ 226,695 | Completed. Replacement existing aged/leaking hypo tanks at DCWTP. 2 tanks replaced in 2022
Tanks - Phase 2 - Replace Remaining 2 of with remaining tanks replaced in 2023.
4 Tanks
372-22-14 | 32 Ave: Phase 1 - PV Rd to 20 St Pipe $ 491,535 | Partnership project with COV to be completed over 3 phases from PV Rd to 15 St. Phase 2 - 18
Replacement (COV) St to 20 St: budgeted as 2024 project (372-24-10)
372-23-08 | MHWTP - replace dosing pumps $ 100,000 | Completed. VFDs obsolete, replacing to internal drives - more functionality for lower dose
anticipated with filtration (use current pump heads).
372-23-09 | Replace Valves and Air Valves on Duteau | $ 200,000 | Replacing valves and air valves on Duteau transmission main to reduce emergency pipe shut
transmission main (Phase 1 Reid Road to downs. Large coordinated operations project. Phase 1 completed fall of 2023, Phase 2 Murphy to
Park Lane) PRV1: budgeted as 2024 project (372-24-11)
372-23-14 | Vehicle 021 (Van) Replacement - VEH024| $§ 65,000 | Completed. Replacement of VEH021 as was transferred to dog control.

WATER EFFICIENCY PROGRAM

GVW has a Water Efficiency Program (WEP) that focuses on water demand management,
accounting for lost water and managing the Water Shortage Plan. The WEP is essential to GVW
for using water efficiently, reducing lost water from the system, conserving water resources,
reducing operational costs, and protecting the environment. It enables the utility to adapt to
climate variability and maintain a reliable water supply while also raising public awareness and
promoting sustainable water use.

Drought Management

GVW follows the Water Shortage Management Plan (WSMP) when assessing drought conditions
and water system demands. Staff use available data and forecasted conditions to assess the
potential stage restrictions and the level of conservation messaging.

Figure 2 shows the Duteau Creek storage level trend for 2023. The trend shows the early spring
levels were average and the reservoirs stopped filling by mid-May, when GVW began using stored
water to meet customer demands. This highlights the importance of snow melt and June
precipitation in determining water availability for the rest of the year.

GVW remained in “Normal” restrictions through the summer, but issued “Stage 1” restrictions in
the fall due to lack of precipitation. Stage 1 restrictions after September affect GVW operations
and Environmental Flow Needs (EFN). To conserve water from Duteau Creek, GVW makes
operational and source changes to conserve water and minimize use.
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Figure 2: 2023 Duteau Creek Water Storage Graph

Based on concerns for infrastructure due to lack of precipitation in the fall of 2023, staff reviewed
the WSMP in early 2024 and updated the Duteau Creek Water Storage Graph to better protect
infrastructure and downstream EFNs. The updated WSMP is available at www.rdno.ca/gvw.

In 2023, the Okanagan and Bessette Creek Water Basins experienced drought conditions.

Water Consumption

Figure 3 shows the GVW water consumption trend for 2015 to 2022 with the 2023 actual
consumption pattern. The trend shows increased water usage early in the spring and continued
peak use through to mid-August for both potable and non-potable sources. The trend also shows
the highest water use in early June during this time frame (2015 — 2023), which corresponds to
unseasonably high temperatures with no precipitation.
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Customer Demand
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Figure 3: 2023 GVW Total Water Demand

Conservation-Oriented Water Rates

GVW uses tiered water rates to encourage conservation by charging higher rates as customer
water use increases. This system provides a financial incentive for customers to reduce
consumption. Tiered rates paired with education programs help customers understand their water
bills, adopt conservation practices, and make informed decisions about water use. For more
information, visit www.rdno.ca/conservation.

Water Consumption

GVW monitors water flows at multiple entry points. These sources are Duteau Creek, Kalamalka
Lake, Deer Creek / King Edward Lake, and the groundwater wells. In 2023, approximately
18,643,577 ML of water flowed into the GVW distribution system from these sources. Figure 4
shows the breakdown of sources. Total inflow volumes differ from the metered water consumption
due to several factors, including unmetered water use activities, such as firefighting, water main
flushing, fire hydrant usage, consumption at water quality monitoring stations, or unauthorized
consumption, such as leaks or theft. Table 6 summarizes metered and estimated unmetered
water consumption in comparison to source inflows. The estimated water loss percentage in 2023
was 18%. GVW continues to work to reduce water losses in the system with leak detection
programs, water audits, system metering, bypass enforcement and infrastructure improvements.



http://www.rdno.ca/conservation
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1.3%

= Duteau Creek
= Kalamalka Lake
= King Edward Lake/Deer Creek

Groundwater Wells

Figure 4: Percentage of GVW Water Use by Source in 2023

Table 6: Comparison of Source Inflows to Estimated Metered and Unmetered Consumption
Water Supplied Annual Annual Total Volume
PP Volume (ML) (ML)

Total Volume from all Sources 18,642
Duteau Creek Water Treatment Plant (Potable) 10,217
Misson Hill Water Treatment Plant 6,541
Duteau Creek (Non-Potable) 923
Deer Creek / King Edward Lake 709
Groundwater 252
Authorized Consumption 15,233
Residential 5,114
Commercial 1,808
Parks 132
Agriculture 7,949
Authorized Metered & Unmetered 245
Water Losses 3,409
Apparent Losses (from data & metering, estimate) 344
Unknown Losses (estimate) 3,065
Percent Lost Water 18%
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WATERSHED MANAGEMENT PROGRAM

The first step to providing safe, clean, reliable drinking water is to ensure source water quality and
quantity is maintained to a high standard. With ever-increasing activity on both public and private
land, it is critical to ensure good and abundant source water even before it is treated.

An integral part of watershed management is partnerships with those who have jurisdiction and
impact on the landscape. The RDNO has benefited from good relationships, coordinated efforts,
and regular meetings.

Duteau Creek Source Assessments and Source Protection Plans

The Duteau Creek community watershed is primarily public land. While the RDNO has no
legislative authority over land use and practices on public land, it is required under the GVW
operating permit to complete and implement a comprehensive source assessment and response
plan. The Duteau Creek Watershed Assessment and Recommendations for Source Protection
Report (Watershed Assessment) was received by the RDNO Board of Directors (BoD) in
December 2008.

The Duteau Creek Watershed Protection Plan Technical Advisory Committee (TAC) was formed
in 2009 and includes representation from provincial agencies, Indigenous Peoples, forest
licencees and range tenure holders.

In 2014, the Duteau Creek Watershed Assessment Response Plan (DCWARP) was endorsed by
the RDNO BoD and accepted by IH. The DCWARP aims to action the recommendations in the
Watershed Assessment and is reviewed annually by the TAC through the development of annual
work plans.

In 2023, the TAC was renamed the Duteau Creek Watershed Technical Working Group (TWG).
The TWG re-evaluated and refocused the goals and recommendations of the 2014 DCWARP
through a facilitated workshop. This resulted in an updated 2024 DCWARP and a 5-year action
plan based on the actions identified in the workshop. The plan will be reviewed annually at the
TWG spring meeting and updated again in 2029.

Kalamalka Lake Source Assessments and Source Protection Plans

In 2011, the RDNO BoD endorsed the Source Assessment of the Regional District of North
Okanagan — Greater Vernon Water Utility North Kalamalka Lake Intake Report (Assessment).

The North Kalamalka Intake Response Plan was completed in 2017 and aims to respond to
recommendations from the Assessment and provide actions to reduce risks to water quality and
identify responsible parties. Work continues to forward the goals of the source response plans.

Watershed Monitoring Program

From a water quantity perspective, the RDNO monitors the source water availability through a
series of RDNO-owned hydrometric stations, remote lake level readings, snow courses, and flow
measurements within the Duteau Creek watershed. Within the Kalamalka Lake watershed, the
RDNO monitors the Water Survey Canada stations and the lake levels to understand water
availability.

From a water quality perspective, the RDNO monitors the water quality in the Duteau Creek
watershed to assess if best management practices (BMPs) by public land users are protecting
water quality. The major tributary to Kalamalka Lake, Coldstream Creek is monitored in
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partnership with the Ministry of Environment (MoE) to observe water quality changes. Additionally,
Kalamalka Lake is monitored in partnership with the District of Lake Country, to track long-term
changes and determine protection goals. Further analysis of Kalamalka Lake and Coldstream
Creek is conducted by Larratt Aquatic Consulting (LAC). Monitoring source water can often signal
when changes are occurring and trigger actions to prevent long-term contamination, ultimately
reducing operating costs for water treatment and distribution. Further water quality information for
the Duteau Creek and Kalamalka Lake watersheds will be discussed in the following section,
Water Quality Monitoring Program.

WATER QUALITY MONITORING PROGRAM

The Water Quality Monitoring Program (WQMP) has been designed so that water is monitored
weekly, monthly, quarterly and annually to understand variations in water quality and provide
sufficient data to statistically analyze trends from the source to the tap. The following legislation,
regulation and guidelines are used to develop a reporting and monitoring program:

1. Guidelines for Canadian Drinking Water Quality (GCDWQ)
2. Drinking Water Protection Act and Regulation (DWPA and DWPR)

3. Source Drinking Water Quality Guidelines (SDWQG)
4. Drinking Water Treatment Objectives for Surface Water Supplies in BC
5. Decision Tree for Responding to Turbidity Event in Unfiltered Drinking Water.

Drinking water quality is influenced by source water quality, water treatment, and distribution
system characteristics. As a result, the monitoring of drinking water quality consists of four (4)
components in the Source to Tap Approach:

1. Source (raw) water monitoring
2. Monitoring after treatment (at outflow of treatment plant)
3. Monitoring in the distribution system (including cross connection control)

4. Monitoring and addressing customer concerns.

The WQMP outlines the sample locations, parameters analyzed and their frequency throughout
the year. The program is updated annually and submitted to IH. The 2023 WQMP has been
included in this report as Attachment A. The following sections describe the results of the 2023
program.

Source Monitoring Program

Source water quality monitoring is an important component of the multi-barrier approach to
drinking water management. The source monitoring program focuses on the point where raw,
untreated water first enters the water system. This location also serves as the final monitoring
point for the watershed monitoring program. Results are compared to both health and aesthetic
guidelines, criteria and regulations. Water quality trends are monitored to evaluate the impacts of
watershed activities and to indicate potential effects on treatment and chlorine demand. Chemical,
physical and biological parameters are tested weekly, monthly, seasonally and annually at each
source, as scheduled in the WQMP (Attachment A).

Turbidity is one of the most important physical parameters monitored by the RDNO. Turbidity is
caused by suspended matter such as clay, silt, finely divided organic and inorganic matter, soluble
coloured organic compounds, plankton, and other microscopic organisms. Excessively high
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turbidity can have a negative effect on disinfection techniques. IH's 4-3-2-1-0 Drinking Water
Objective states that raw water turbidity must be less than 1.0 Nephelometric Turbidity Units
(NTU) in a 24-hour average, unless there is an agreement otherwise. If the 1.0 NTU obijective is
not met, the water purveyor must advise the public.

At this time, GVW does not have filtration on any of its sources, making it challenging to remove
source water turbidity. With good operational oversight, the DCWTP DAF treatment system
removes turbidity from normal freshet and events, but significant events such as landslides or
debris flows overwhelm the treatment system. Turbidity is continuously measured at Kalamalka
Lake and Duteau Creek intakes through online turbidity meters and SCADA, as well as regular
comparisons with hand-held turbidity meters.

Raw water (untreated) monitoring for 2023 was completed on the following sources:

= Duteau Creek watershed

» Duteau Creek intake

= Kalamalka Lake watershed (Coldstream Creek)
= Kalamalka Lake intake

= Deer Creek intake

=  Goose Lake surface and intake

Duteau Creek Source Monitoring Program Summary
Duteau Creek Watershed

Depending on water availability and water quality within the reservoirs, four (4) to five (5) sites are
sampled biweekly during the snow-free season, approximately May to November. The sites are
chosen and adjusted based on activities in the watershed such as range cattle, recreation, and
forestry. The water flowing over the weir at Haddo Lake is sampled the most frequently, as it is
the point where the water enters the main stem of the creek. The sampling parameters and
frequency are detailed in the WQMP (Attachment A).

Data from the monitoring sites in 2023 did not reveal any significant or immediate impacts on
water quality; however, there were no significant rain fall events that tend to cause extremely high
turbidity events. Over the years, it has been observed that water quality is influenced by land
activities within the watershed which can increase erosion during freshet and weather events. The
cumulative effects of these activities continue to be monitored.
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Duteau Creek Intake

The Duteau Creek intake is sampled at a line located in the intake building. Water quality is
monitored online and by taking samples on a weekly, monthly, and annual schedule as detailed
in the WQMP (Attachment A).

Physical-Chemical Monitoring
Turbidity

Monthly water quality reports and the GVW Water Quality Deviation Response Plan provide
further details regarding turbidity events and/or trigger levels for response and notification
(Attachment B).

Figure 5 shows the daily average turbidity for both the raw water at the Duteau Creek intake and
the treated water leaving the DCWTP in 2023. This graph demonstrates the effectiveness of the
water treatment process, showing that treated turbidity, even without filtration, remains well below
the MAC of <1 NTU. Turning off the DCWTP is rare and has only been done in 2013 and 2017
during extreme rainfall events. 2023 did not have any events that caused water quality concerns
that required the DCWTP to be turned off.
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Figure 5: SCADA Daily Average Turbidity at Duteau Creek Intake and DCWTP Post Treatment in 2023.
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Temperature

Analyzing water temperature trends over time can indicate long-term changes and fluctuations.
Incoming temperature is important for the effectiveness of the treatment process. Dramatic
fluctuations in temperature can make treatment more difficult. In 2023, Duteau Creek raw water
temperature increased slightly earlier in spring compared to previous years (Figure 6); however,
there were no significant temperature fluctuations in 2023. It is expected that climate change will

have an impact on source and distribution water temperatures, potentially affecting drinking water
quality.
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Figure 6: SCADA Daily Average Temperature of the Raw Water Entering DCWTP in 2022 and 2023.
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pH

pH is a key factor to consider as it impacts the treatment process and the distribution system.
Figure 7 shows a fluctuating long-term trend with lows observed during 2008-2010 and peaks
from 2015-2017. Since 2020, the trend appears to be moving toward lower pH levels which may
correspond to lower amounts of rainfall during this time. This will be investigated further in the
coming years. Low pH is an indication of corrosive water, which leads to concerns in the

distribution system.
PH
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Figure 7: Weekly pH Grab Samples at Duteau Creek Intake from 2003 to 2023.

Chlorophyll a

Chlorophyll a, a measure of the concentration of the green pigment found in plants, is generally
used as an indicator of phytoplankton (algae) in the water sampled. Monthly measurements of
chlorophyll taken from May to November in 2023 were within the normal range seen historically
(Figure 8). Notably, the June, July and August samples showed 0 pg/L chlorophyll a, although a
second sample taken in July contained 1.14 pg/L. These zero readings are somewhat unusual

compared to previous years.
CHLOROPHYLL A
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Figure 8: Chlorophyll a Concentration from Grab Samples Taken at Duteau Creek Intake from 2003 to 2023.
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Organic Carbon

Total Organic Carbon (TOC) and Dissolved Organic Carbon (DOC) are measures of suspended
and dissolved carbon bound in organic molecules and organisms. TOC and DOC are important
to monitor in the Duteau Creek source as they are precursors for disinfection by-products (DBPs),
which will be discussed further in the Distribution section of this report. DOC is particularly
relevant at the DCWTP as elevated levels can reduce the effectiveness of the UV disinfection.
The Source Drinking Water Quality Guideline MAC for TOC is 4.0 mg/L.

In 2023, the Duteau Creek Intake sample showed an average TOC of 9.5 mg/L and an average
DOC of 9.0 mg/L, which dropped to 4.5 mg/L for TOC and 4.4 mg/L for DOC following treatment.
This demonstrates that the DAF at the DCWTP is effective in reducing the organic carbon
significantly, as shown in Figure 9 and in Figure 27 in the Treatment Monitoring Program section.

TOC and DOC levels in Duteau Creek water are strongly correlated (Figure 10) which shows that
the TOC is mostly made up of DOC. The organic carbon component is composed of humic and
fulvic acids, typical of the water quality found on the Aberdeen Plateau (e.g. Oyama Lake, Beaver
Lake, and King Edward Lake).
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Figure 9: Organic Carbon Concentrations from Grab Samples Taken at Duteau Creek Intake and Post-Treatment in
2023.
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Figure 10: TOC and DOC Correlation at Duteau Creek Intake from 2003 to 2023.
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Biological Monitoring
Bacteria

Monitoring for Total Coliform bacteria (TC) and Escherichia Coli (E.coli) is an important part of
understanding source water quality and detecting potential changes. Table 7 summarizes the TC
and E.coli bacteria sample results from Duteau Creek Intake in 2023.

Table 7: Duteau Creek Intake Bacteria Sample Summar

Total Coliform MPN/100 mL Accredited Lab RDNO Lab

# of Samples 52 92
Min 14 16
Max >2,420 >2,420
Mean 561 572
# of Samples > 100 MPN/100 mL 34 62
# of Samples <1 MPN/100 mL 0 0
E.coli MPN/100 mL Accredited Lab RDNO Lab

# of Samples 52 92
Min <1 <1
Max 19 28
Mean 5 6
# of Samples > 20 MPN/100 mL 0 1
# of Samples < 1 MPN/100 mL 11 22
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Total Coliforms

In 2023, TC began increasing in May and peaked in August and September, as shown in Figure
11. This trend is consistent with previous years of monitoring at the Duteau Creek Intake. The
observed increase in total coliforms could be attributed to warmer temperatures promoting
bacterial growth, along with increased recreational and animal activity in the watershed.
Additionally, reduced streamflow during the summer and fall may result in less dilution.
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Figure 11: Total Coliforms Counts from Grab Samples Taken at Duteau Creek Intake in 2023.

E.Coli

30. 13, 27. 11. 25,
Oct  Nov Nov Dec Dec

Highcharts.com

E.coli levels at the Duteau Creek Intake were lower in 2023 compared to previous years, with

counts exceeding 20 MPN/100 mL only once (Figure 12).
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Algae

Algae are monitored as they contribute to the organic loading in the system and contribute to taste
and odour. Algae was not a concern in 2023 at the Duteau Creek intake and the treatment at the
DCWTP is able to address any algae present.

Kalamalka Lake Source Monitoring Program Summary

Kalamalka Lake Watershed

Since 2017, four (4) sites on Coldstream Creek have been regularly monitored. The sites were
chosen in collaboration with the MoE. At all sample sites, we typically observe an increase in
turbidity during freshet from late April to mid-June, along with a decrease in conductivity as
overland water dilutes the base flow of the system.

Chloride

Chloride concentrations are measured to monitor for human impacts, and based on the trends
seen in Coldstream Creek, is primarily linked to road salt used for winter road maintenance. The
trend over the years is that it generally increases gradually through the spring and summer before
peaking in winter. It is assumed that the rapid decrease in spring aligns to just after the “first
flush”, or when the first hard rain washes most of the road salt into the streams. Chloride from
winter road salt applications can remain stored in soils and snowpacks, slowly leaching into the
creek as temperatures rise. Additionally, as the weather warms, increased irrigation from
surrounding agriculture can mobilize chloride from soils or fertilizers and the chloride is more
concentrated in the reduced stream volume. In 2023, the School Road sample site showed slightly
higher chloride concentrations than in previous years, with the highest concentrations occurring
in January and February (Figure 13).
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Figure 13: Chloride Concentrations from Grab Samples Taken at Coldstream Creek Sample Sites from 2017 to 2023.
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Nitrogen

Nitrogen is monitored in Coldstream Creek to assess human impacts and is especially harmful to
fish and provides nutrients for algae blooms. Nitrogen sources in this area are likely primarily from
fertilizers and septic fields. The nitrogen trending shows that at School Road, the most upstream
sample location, nitrogen is already being detected but the concentrations are the lowest. The
Brewer Road site shows a large variable input source that is reduced between Brewer Road and
Howe Drive, likely from dilution of other drainages. Between Howe Drive and Kirkland Drive, the
nitrogen remains consistent showing no dilution and no apparent significant inputs (Figure 14).
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Figure 14: Nitrogen Concentrations from Grab Samples Taken at Coldstream Creek Sample Sites from 2017 to 2023.

There are both large tracks of agricultural land and a significant number of septic fields between
School Road and Howe Drive as well as significant inflows (Brewer and Deer Creek). To better
assess potential input sources, additional sampling sites will be added to the monitoring program
in 2024. Larratt Aquatic Consulting (LAC) conducts further analysis of Coldstream Creek which
can be found in the LAC 2023 Kalamalka Lake Water Quality Study.

Kalamalka Lake Intake

The Kalamalka Lake Intake is sampled from the Kalamalka Lake PS. Water quality is monitored
through SCADA and by taking samples on a weekly, monthly, and annual schedule as outlined
in the WQMP (Attachment A).

Physical-Chemical Monitoring
Turbidity

Turbidity in Kalamalka Lake is a challenging factor for water quality as it can affect the MHWTP
UV disinfection process. The MHWTP has dual disinfection (UV and chlorine) but no pre-
treatment (i.e. clarification) or filtration; therefore, RDNO operators have developed procedures
to direct operations during increasing turbidity events. Historically, Kalamalka Lake water turbidity
stays below 1 NTU except during freshet and the natural marl process.

Marl occurs due to the lake’s naturally high calcium and sulphate concentrations, which precipitate
seasonally due to an increase in water temperature and changes in water chemistry. These
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precipitates increase the turbidity in the lake. Marl creates the colour in Kalamalka Lake, as the
precipitates diffract the sunlight. The timing and the intensity of the colour varies from year to year
due to fluctuations in water chemistry, water temperature and algae growth. Turbidity increases
due to marl with no increase in total coliforms at the intake. Additionally, marl is inorganic and the
resulting turbidity does not negatively impact disinfection as organic carbon does.

In 2023, turbidity at Kalamalka Lake Intake and MHWTP Post Treatment followed a typical trend,
increasing in late April and into May during freshet and again in late July during marl (Figure 15).
The elevated data points in late October were due to a two-day shutdown of the Kalamalka Lake
source for maintenance and are not relevant to drinking water quality in the distribution system.
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Figure 15: SCADA Daily Average Turbidity at Kalamalka Lake Intake and MHWTP Post Treatment in 2023.
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Temperature

Temperature in Kalamalka Lake is influenced by incoming surface water from freshet flows, wind-
driven whole lake seiches, and lake turnover. Temperature often correlates with turbidity, as marl
precipitation occurs when temperature increases, in combination with other factors (Figure 16).
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Figure 16: SCADA Daily Averages of Temperature and Turbidity at Kalamalka Lake Intake in 2023.

In 2023, grab sample temperature readings ranged between 3.8°C and 13.0°C. The annual
average temperature was slightly higher than the historical average, following a cooler year in
2022. The turbidity spikes seen around May correspond to freshet.

Figure 17 provides the average annual temperature at the Kalamalka Lake Intake from 2003 to
2023. The trend indicates a gradual increase in temperature at the Kalamalka Lake Intake, which
will be further explored.

12

@ R2z0.1821

Annual Average Temperature

0
2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023

Figure 17: Annual Average Temperature from Grab Samples Taken at Kalamalka Lake Intake from 2003 to 2023.
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pH

The pH at the Kalamalka Lake Intake has historically ranged between 6.7 and 8.7. In 2023, the
annual average pH was 7.5, which is the lowest average recorded at this site. The pH appears to
be decreasing over time at this sample location (Figure 18) and will be further investigated.
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Figure 18: Annual Average pH from Grab Samples Taken at Kalamalka Lake Intake from 2003 to 2023.

Alkalinity / Hardness

Alkalinity is a measure of the water’s ability to buffer pH changes. In Kalamalka Lake, alkalinity
has fluctuated over the years of record, ranging from 107 to 176 mg/L CaCOs. This is considered
to be high alkalinity, which means the lake is more resistant to influences that would cause pH
change.

Hardness results have ranged between 158 to 187 mg/L as CaCOs, except for three (3) outlying
samples around 130 mg/L. According to Health Canada, water with a hardness between 120 and
180 mg/L is considered hard. The high alkalinity and hardness of Kalamalka Lake water makes it
less corrosive to water pipes but can cause scale.
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Chlorophyll a

The data suggests that annual average chlorophyll a concentrations in Kalamalka Lake follow a
cyclical pattern, with peaks observed in 2004, 2009, 2015, and 2020, approximately every five (5)
years (Figure 19). In 2020, chlorophyll a levels were notably elevated, which coincided with a
significant algae bloom in the lake. In 2023, the annual average chlorophyll a concentration was
lower than 2020 but appears elevated compared to historical averages; however, most results
throughout the year were comparable to previous years. One (1) sample from Kalamalka Lake
in September 2023 recorded a historical high of 16.3 ug/L, during a time of high algae densities
in the lake (Figure 20). Overall, chlorophyll a concentrations appear to be increasing over time,
likely in relation to the increasing algae densities observed.
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Figure 19: Annual Average Chlorophyll a from Grab Samples Taken at Kalamalka Lake Intake from 2003 to 2023.
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Figure 20: Chlorophyll a Concentrations from Grab Samples Taken at Kalamalka Lake Intake from 2003 to 2023.
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Organic Carbon

A significant peak in TOC and DOC occurred around 2010 in Kalamalka Lake, with TOC reaching
nearly 15 mg/L, suggesting an organic input event—potentially linked to watershed disturbance
or runoff. Following this spike, concentrations stabilized, generally ranging between 3 and 7 mg/L
for both parameters (Figure 21). Like Duteau Creek, TOC and DOC are strongly related in
Kalamalka Lake when incorporating all data from 2003 to 2023 (Figure 22). This long-term
relationship suggests that most organic carbon in the lake is typically present in dissolved form.
However, in 2023, the relationship is not as strong (R?= 0.68), indicating that the organic carbon
may have been present in particulate or non-dissolved forms during the year. These organic
compounds are important to monitor as they are precursors to disinfection by-products (DBPS) in
the system, which will be discussed further in the Distribution section of this report.
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Figure 21: TOC and DOC Concentrations from Grab Samples Taken at Kalamalka Lake Intake from 2003 to 2023.
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Figure 22: TOC and DOC Correlation at Kalamalka Lake Intake from 2003 to 2023.
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Volatile Organic Compounds

Volatile Organic Compounds (VOC's) are monitored to assess human impact and are an
indication of petrochemical contamination (i.e. gasoline, solvents). VOC’s have been sampled
annually at the Kalamalka Lake Intake since 2004 due to the higher risk related to boating
activities. All parameters and results have been non-detect during this time.

Light Extractable Petroleum Hydrocarbons (LEPH) / Heavy Extractable Petroleum
Hydrocarbons (HEPH)

Fuel, LEPH, and HEPH are monitored to assess human impact and are another test for
petrochemical contamination but from a broader source (i.e. gasoline, solvents, creosote). These
tests have been analyzed approximately every two (2) years at the Kalamalka Lake Intake since
2011. They are completed in August or early September to monitor if any of these chemicals could
be entering the lake due to human activities. No compounds were detected in 2023.

Pesticides and Herbicides

Pesticides and herbicides are monitored to assess human impact in the watershed and determine
if they travel from surrounding lands to the lake. A scan of the most common compounds in use
is analyzed approximately every two (2) years at the Kalamalka Lake Intake since 2013. No
compounds tested for were detected in 2023.

Biological Monitoring
Bacteria

Monitoring for Total Coliform bacteria (TC) and Escherichia Coli (E.coli) is an important part of
understanding source water quality and detecting potential changes. Table 8 summarizes the TC
and E.Coli bacteria sample results from Kalamalka Lake Intake for 2023.

Table 8: Kalamalka Lake Intake Bacteria Sample Summar

Total Coliform MPN/100 mL

Accredited Lab RDNO Lab

# of Samples 51 63
Min <1 <1
Max 132 179
Mean 13 11
Counts > 100 MPN/100 mL 1 1
Counts < 1 MPN/100 mL 1 2

E. coli MPN/ 100 mL Accredited Lab RDNO Lab

# of Samples 51 63
Min <1 <1
Max 30 32
Mean 3 3
Counts > 20 MPN/100 mL 1 1
Counts < 1 MPN/100 mL 17 21
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Total Coliforms

In October 2023, two (2) grab samples of the 114 samples analysed from Kalamalka Lake Intake
showed slightly elevated (>50 MPN/100 ml) TC counts (Figure 23). Despite these samples, overall
TC counts were lower in 2023 compared to previous years.

TOTAL COLIFORMS
2023-01-01 - 2024-01-01

200

175 °

150
o ‘
£
o
S 100
z
oo
s 75

50

. [ ]
.
25 . . !
.. . o8 1 .
] . 1 . N . . o . - . .
0 o ® $ !i_‘:.-...l ‘3:"....|‘i e * "2 * a3 ] H
9.Jan 23. 6 20. 6. 20. 3. 17. 1. 15 29. 12. 26. 10. 24 7. 21. 4 18 2. 16. 30. 13. 27. 11. 25.

Jan Feb Feb Mar Mar Apr Apr May May May Jun Jun Jul  Jul Aug Aug Sep Sep Oct Oct Oct Nov Nov Dec Dec

-+ Kalamalka Lake Intake - TOTAL COLIFORMS - (MPN/100 mL)

Highcharts.com

Figure 23: Total Coliforms Counts from Grab Samples Taken at Kalamalka Lake Intake in 2023.
E.Coli

E.coli grab samples from the Kalamalka Lake Intake in 2023 followed a similar seasonal pattern
to previous years, with slightly elevated counts in the fall and winter months. Overall, E.coli counts
in 2023 were lower compared to previous years (Figure 24).
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Figure 24: E. coli Counts from Grab Samples Taken at Kalamalka Lake Intake from 2003 to 2023.
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Algae

Algae is an ongoing concern in Kalamalka Lake, affecting taste and odour, adding to the biomass
in the distribution system fueling regrowth and has the potential to be toxic if Cyanobacteria is
present. The RDNO conducts year-round sampling to identify, speciate, and count the algae
present at the Kalamalka Lake Intake. The RDNO also conducts sampling for nutrients that
contribute to algal growth, which are often indicators of human impacts to the source water quality.
Further study and observation on Kalamalka Lake miroflora (water chemistry and thermal
profiles), is conducted by Larratt Aquatic Consulting Ltd.

To understand nutrient loading and the potential for algae blooms, an outline is provided in the
BC Decision Protocol for Cyanobacterial Toxins (MOH, 2018). Within the protocol, further
investigation into toxin formation is recommended if any of the following conditions are met:

1. nitrogen greater than 658 ug/L
2. phosphorous greater than 26 ug/L
3. N:P ratio less than 23

4. algae blooms observed.

In 2023, the highest nitrogen (total) observed at the
Kalamalka Lake Intake was 498 ug/L and the highest
phosphorus (total) was 17 ug/L, both below the
protocol thresholds for the first two (2) points;
however, there were two (2) instances where the N:P B crovosece
ratio was less than 23 in July and August. The RDNO 40000+
monitors cyanobacteria counts and conducts
microcystin testing when these counts exceed a
threshold level.

Figure 1: Algae Densities 2001-2023, GVW Kalamalka
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Since 2020, algae densities have increased “"%¢-
dramatically in Kalamalka Lake as shown in figure to

the right from the Larratt Aquatic Consulting (LAC)'’s

2023 Kalamalka Lake Water Quality Study. In 2023, -
algae densities, predominantly Cyanobacteria, were o Bhaaacaaa hadhhddha
very high in the north end of the lake where the intake e
is located but intake samples did match the lake and RERER -
were below the level requiring notification or the threshold for mlcrocystln testing.

& i"-:o REEEERES

For a detailed summary of the lake’'s water quality and algae data, see the Larratt Aquatic
Consulting (LAC)’s 2023 Kalamalka Lake Water Quality Study.
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Treatment Monitoring Program

Duteau Creek Water Treatment Plant

Water quality at the DCWTP is monitored online through SCADA, as well as through sampling
and analysis of certain parameters throughout the treatment process by RDNO operators. The
sampling analysis and frequency is outlined in the WQMP (Attachment A). Water quality staff take
samples weekly at the reservoir outlet, and complete additional sampling on a monthly and annual
schedule as detailed in WQMP (Attachment A). The chlorine Contact Time (CT) for 4 log
inactivation of viruses is applied just when the water enters the DCWTP reservoir and the dosage
can be adjusted when required. Table 9 summarizes the DCWTP monthly averages for post-
treatment free chlorine, pH, and pre-treatment UV in 2023.

Table 9: Duteau Creek Water Treatment Plant 2023 Monthly SCADA Averages
DCWTP Monthly SCADA Averages
Post Treatment Free

Parameter Chlorine (mg/L) Post Treatment pH Pre Treatment UVT (%)

January 1.91 7.29 89.16
February 1.90 7.24 88.59
March 191 7.21 87.87
April 1.91 7.26 86.19
May 1.91 7.04 86.06
June 1.91 7.16 86.63
July 1.90 7.10 84.15
August 1.91 7.04 84.84
September 1.92 7.12 87.13
October 1.91 7.29 88.98
November 2.22 7.22 91.51
December 1.92 7.30 89.59

Treatment Targets for Turbidity

Online turbidity analyzers continuously record raw and treated water turbidity to ensure that the
treatment process is functioning correctly and that water entering the distribution system meets
provincial standards. Online turbidity analyzers are monitored through SCADA and trigger alarms
when turbidity exceeds predefined thresholds. Operators and staff respond as outlined in the
GVW Water Quality Deviation Response Plan (Attachment B).

The DCWTP is effective at reducing raw water turbidity levels to ensure the levels entering the
distribution system are less than 1 NTU. No water with a daily average turbidity greater than 1
NTU entered the distribution system in 2023.
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Ultraviolet Transmittance

UV Transmittance (UVT) is monitored at 254 nm to evaluate the effectiveness of UV disinfection
at the DCWTP which has a minimum validation threshold of 76 %. UVT (unfiltered) is continuously
recorded online when the plant is running, with daily grab samples collected for verification to
ensure the UVT does not drop below 76%. As shown in Figure 25, UVT values ranged from 82.1%
and 96.5% before UV treatment, indicating optimal conditions for effective UV disinfection.
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Figure 25: SCADA Daily Average UVT (Unfiltered) at the DCWTP (Pre-UV Treatment) in 2023.

Aluminum

Aluminum in drinking water is subject to operational guidance values, which are specifically
applicable to treatment plants using aluminum-based coagulants. For conventional treatment
facilities, the operational guidance value is 0.1 mg/L, while for other types of treatment systems,
it is 0.2 mg/L. These values are reported as a 12-month running average.

At the DCWTP, both total and dissolved aluminum concentrations are monitored monthly at the
reservoir intake and within the distribution system. These measurements reflect residual
aluminum carryover from the DAF process. Elevated levels of dissolved aluminum may indicate
either high aluminum content in the raw water or overdosing of Poly Aluminum Chloride (PAC),
the plant’s primary coagulant. Such carryover is a concern not only for immediate water quality
but also for potential aluminum accumulation in the distribution system, which can degrade long-
term water quality.

Figure 26 shows the annual average total aluminum concentrations from 2011 to 2023, including
data from the Duteau Creek Intake, DCWTP Post Treatment, and within the distribution system
at PRV 1 and PRV 2. As shown in the figure, the source water contains measurable levels of
naturally occurring total aluminium. It also highlights the improved control of coagulant dosing
over time since the treatment plant began operating in late 2010. Total aluminum is one (1) of the
parameters monitored as part of the Water Quality Indicators (WQI) for plant operations. In the
distribution system, total aluminum was historically measured at PRV 1, with monitoring shifting

30



Greater Vernon Water 2023 Annual Report

to PRV 2 in 2019 to better represent the broader system. Overall, the data shows that current
total aluminum levels do not pose a health concern. The GCDWQ MAC for total aluminum is 2.9

mg/L.
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Figure 26: Annual Average Total Aluminum from Grab Samples in the Duteau Creek System from 2011 to 2023.
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Total and Dissolved Organic Carbon

Figure 27 displays monthly grab sample results for total organic carbon (TOC) from the raw water
(Haddo Weir and Duteau Creek Intake) and post-treatment at the DCWTP. These measurements
allow for the calculation of percent removal, providing insight into treatment efficiency.

TOC and DOC are important parameters due to their effect on the formation of disinfection by-
products (DBPs), which will be discussed further in the Distribution section of this report. TOC
and DOC also affect the UV disinfection process as organic carbon absorbs UV light, potentially
reducing disinfection effectiveness.

Measurements taken since 2003 show an apparent peak in 2011, followed by a gradual decline
and have remained stable since. TOC levels at Haddo Weir are consistent with those at the intake,
any significant deviations would indicate changes in watershed conditions between the reservoirs
and the intake.
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Figure 27: Total Organic Carbon from Grab Samples in the Duteau Creek System from 2003 to 2023.
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Mission Hill Water Treatment Plant

Water quality at the MHWTP is monitored online through SCADA, and through sampling and
analysis of certain parameters throughout the treatment process by RDNO operators. The
sampling analysis and frequency is outlined in the WQMP (Attachment A). Water quality staff take
samples weekly at the wetwell outlet, and complete additional sampling on a monthly and annual
schedule as detailed in the WQMP (Attachment A). The chlorine Contact Time (CT) for 4 log
inactivation of viruses is applied at the MHWTP reservoir and the dosage can be adjusted if
required. Table 10 summarizes the monthly averages for post-treatment free chlorine and pre-
treatment UVT (%) in 2023. The UV at MHWTP has a minimum validation of 86 %. All off-spec
water is reported in the monthly water quality reports available on the RDNO website at
https://www.rdno.ca/gvw/waterguality.

Table 10: Mission Hill Water Treatment Plant 2023 Monthly SCADA Averages
MHWTP Monthly SCADA Averages

Parameter Post Treatment Free Chlorine (mg/L) Pre Treatment UVT (%)

January 2.00 91.47
February 1.99 91.41
March 2.10 91.68
April 2.00 91.78
May? 2.08 90.97
June 2.04 90.43
July 1.99 90.39
August 2.26 89.74
September 2.30 91.05
October 2.22 93.81
November 2.13 91.86
December 2.00 91.17

18 days of SCADA data could not be recovered due to computer error, but regular monitoring did not note a water quality deviation.
2Kalamalka Lake source was turned off on May 4, 2023 due to high turbidity during freshet and turned back on May 24, 2023.

Treatment Targets for Turbidity

Online turbidity analyzers continuously record raw and treated water turbidity to ensure that water
entering the distribution system meets the provincial standards. Turbidity analyzers are monitored
through SCADA and trigger alarms when turbidity exceeds predefined thresholds. Unlike the
DCWTP, the type of treatment at the MHWTP does not reduce turbidity from the source water.
When turbidity levels at the Kalamalka Lake intake are trending greater than the defined values
in the GVW Water Quality Deviation Response Plan, and when system demand allows, the source
is turned off and switched to the DCWTP. The MHWTP was turned off in May 2023 due to high
turbidity for a total of 20 days.
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Ultraviolet Transmittance

UV Transmittance (UVT) is monitored at 254 nm to evaluate the effectiveness of UV disinfection
at the MHWTP which has a minimum validation of 86%. UVT (unfiltered) is continuously recorded
online when the plant is running and monitored through SCADA. As shown in Figure 28, UVT
values ranged from 89.4% and 92.18% before UV treatment, indicating optimal conditions for
effective UV disinfection. Some data points are missing from the figure in April, May and October
due to the UVT analyzer being repaired, the MHWTP being offline, or SCADA disruptions.
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Figure 28: SCADA Daily Average UVT (Unfiltered) at the MHWTP (Pre-UV Treatment) in 2023.

Distribution Monitoring Program

Following treatment and / or disinfection, the distribution water quality program is designed to
meet the community water system regulations prescribed by the DWPR Schedules A and B, as
well as the GCDWQ including Maximum Acceptable Concentrations (MACs) and Aesthetic
Objectives (AOs). Additional parameters may be monitored if they are known to create problems
within the water distribution system or are required for individual projects.

The water distribution system is monitored weekly by operators and water quality staff. If
unacceptable field parameters are observed, further investigation is conducted and flushing may
be initiated. Routine field parameters include: pH, turbidity, temperature, conductivity, free and
total chlorine, and bacteria.

Distribution sampling site locations and frequency are determined by GVW and / or following
provincial requirements. The monitoring program is designed to capture changes in water quality
as it flows through the distribution system. GVW submits an annual Water Quality Monitoring Plan
(WQMP) to the IH, included as Attachment A.
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During normal operations, the distribution system acts as two (2) separate systems, each area
supplied by either Duteau Creek or Kalamalka Lake. However, the system is fully integrated and
can be supplied by either source or by blending sources which impacts the results at sampling
sites. Conductivity measurements are used to identify the source water where Kalamalka Lake
water has a conductivity between 400 and 500 uS/cm and treated Duteau Creek water has a
conductivity between 100 and 200 uS/cm. Blending of sources will be somewhere in the middle.

GVW is a very large system that has a service area of 35 km from north to south and close to 700
km of pipes. Water quality throughout the service area can be very different depending on
proximity to treatment plants or chlorine booster stations, water age and the amount of water used
in an area. To obtain representative samples throughout the distribution system, GVW uses both
dedicated and continuously running sample analysers for certain parameters located at utility-
owned sites (i.e. reservoirs and pump stations) and grab samples from water quality sample
stations. GVW has 84 regularly monitored sample stations connected directly to water lines
throughout the system to ensure accuracy and accessibility. In certain cases, sampling may be
completed at public buildings or residential homes, but is not preferred as the sites can be
unreliable due to access issues or may not provide accurate results due to issues with the internal
plumbing or stagnant water. Sampling sites are re-evaluated and updated as the GVW program
evolves.

GVW is committed to the health and safety of the water system and maintaining public confidence.
Close collaboration with IH helps ensure that residents receive safe, high-quality drinking water.

Bacterial Testing Overview

The DWPA and DWPR have established the following water quality standards for potable water
systems where more than one (1) sample is taken in a 30-day period, as set out in Schedule A:

¢ No detectable E. coli per 100 mL in any sample of water.
e Atleast 90% of samples have no detectable TC per 100 mL, and
¢ No sample has more than 10 TC per 100 mL.

GVW, as the drinking water purveyor serving the Greater Vernon area with a population of
approximately 65,000, is required to test a minimum of 67 bacterial samples per month at an
accredited lab as outlined in Schedule B of the DWPR. GVW exceeds the number of samples
required as additional sites are added to the program due to the complexity and long pipe lengths
in the distribution system as well as added sampling in low chlorine areas.

In 2023, there were a total of 1,779 bacterial samples taken at 89 sample sites in the GVW
distribution system. Table 11 summarizes the bacterial sampling results with the following
summarizing the 2023 sampling program:

e One (1) sample collected from the distribution system could not be definitively confirmed
as negative for E.coli. This sample was taken on the same morning as a large multi-
building fire in downtown Vernon, during which significant and atypical water movement
occurred due to firefighting activities. Additionally, the sample exceeded the 30-hour
holding time before being processed at the accredited lab, which may have affected
results. The sample, analyzed as CFU/100 mL, resulted in overgrowth with background
bacteria. While TC was detected, the bacterial overgrowth prevented an accurate count.
No visible E.coli was observed; however, due to the overgrowth, the presence or absence
of E.coli could not be definitively confirmed and was therefore reported as > 200 CFU/100
mL. The re-sample taken three (3) days later contained zero E.coli.
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o 99.2% of samples in the Duteau Creek system and 97.1% of samples in the Kalamalka
system had no detectable TC per 100 mL.

o Two (2) samples had more than 10 TC per 100 mL:

0 One (1) sample was from the Kalamalka Lake distribution system, and is the same
sample taken on the morning of the downtown fire incident, which is described in
the first bullet above.

0 The other sample was from the Duteau Creek distribution system. This sample
was taken July 25" at 7900 McClounie Road, in front of Kalamalka Secondary
School. This sample station is located at the end of a water line and has little to no
flow during the summer when school is not in session. This sample was also
analyzed after the 30-hour holding time had been exceeded at the accredited lab
and the final result was estimated due to the high bacterial count. The re-sample
taken three (3) days later contained zero TC. To address the stagnant water and
potential bacterial growth, regular flushing occurs during the summer at this
sample site.

Table 11: Distribution Bacterial Sampling Summar
2023 Distribution Bacterial Sampling Summary

RDNO Lab Results -

Duteau Creek Kalamalka Lake
Number of samples (MPN or P/A) 384 487
Number of samples containing E.coli (MPN or P/A) 0 0
Number of samples containing TC (MPN or P/A) 0 2
% of samples with zero TC 100% 99.6%

Number of occasions with consecutive samples
containing TC

. Distribution
ACCredited Lab RESUIS Duteau Creek Kalamalka Lake
Number of samples (CFU or MPN) 257 651
Number of samples containing E.coli (CFU or 0 1
MPN)
Number of samples containing TC (CFU or MPN) 2 19
% of samples with zero TC 99.2% 97.1%

Number of occasions with consecutive samples
containing TC

_ Distribution
Both Lab eSS combined Duteau Creek Kalamalka Lake
Number of samples 641 1138
Number of samples containing E.coli 0 1
Number of samples containing TC 2 21
% of samples with zero TC 99.7% 98.2%
Number of samples with >10 TCs 1 1
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Disinfection By-Products

Trihalomethanes (THMs) are disinfection by-products formed when chlorine reacts with naturally
occurring organic compounds in the source water. The concentration of THMs in treated water is
influenced by numerous factors, including TOC, temperature, pH, water age, and chlorine dose.
10 distinct THM compounds can form but only four (4) are commonly found at significant levels in
treated drinking water:

=  Chloroform
=  Bromodichloromethane
=  Dibromochloromethane

e Bromoform

These four (4) compounds are collectively referred to as Total Trihalomethanes (TTHMs). In this
report, TTHMSs refer to the average concentration of these four (4) compounds at each sampling
site.

The GCDWQ MAC for TTHMs is 0.1 mg/L (100 pg/L) and is based on a locational running annual
average, calculated from a minimum of quarterly samples collected at the point in the distribution
system where THMs are expected to be highest.

Haloacetic acids (HAAs) are another group of disinfection by-products formed through the
reaction of chlorine with organic compounds in source water. Their formation is influenced by
several factors such as bromide concentration, temperature, pH, water age, and chlorine dose.
While several HAA compounds can form, five (5) are commonly found in treated drinking water:

= Monochloroacetic acid
= Monobromoacetic acid
= Dichloroacetic acid

= Trichloroacetic acid

= Dibromoacetic acid.

These compounds are collectively referred to as Total Haloacetic Acids (THAAS). In this report,
THAASs refer to the average concentration of all five (5) compounds at each sampling site.

The GCDWQ MAC for HAAs is 0.08 mg/L (80 pg/L), also based on a locational running annual
average of a minimum of quarterly samples taken in the distribution system. HAAs may enter
water sources through agricultural runoff, industrial wastewater, or accidental spills.

Health Canada advises that water utilities should make every effort to maintain disinfection by-
product concentrations as low as reasonably achievable, without compromising the effectiveness
of disinfection.

GVW collects THM and HAA samples quarterly at eight (8) sample sites throughout the
distribution. Conductivity measurements are also taken to identify the source water (Tables 12
and 13).
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Duteau Creek Distribution System TTHMs

As noted in the Treatment Monitoring Program section, the DCWTP removes THM precursors
such as organic carbons. This also reduces the chlorine demand and the colour of the water. As
a result, the TTHMs have been reduced by almost 50% since the commissioning of the DCWTP
in 2010; however, in 2023, the combined annual average of TTHMs remains above the GCDWQ
MAC of 100 ug/L (Figure 29).
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Figure 29: Annual Average TTHMs in the Duteau Creek Distribution System from 2003 to 2023.

Figure 30 shows the 2023 TTHMSs for the Duteau Creek distribution system sampling sites. With
the exception of the DCWTP site, the annual average TTHM levels at all locations exceeded the
GCDWQ MAC. Palfrey Drive SS was not sampled in September due to nearby construction
activity. Some of the sample sites were receiving Kalamalka Lake source water or a blend at the
time of sampling, which may influence the TTHM concentration (Table 12). To address elevated
TTHM levels, further improvements are being studied through chlorine management strategies
within both the treatment process and the distribution system (looping, re-chlorination stations,
reservoir management, and operational adjustments).
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TTHM (mg/L)
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Figure 30: 2023 TTHMs in the Duteau Creek Distribution System.

Table 12: Conductivity at Duteau Creek Distribution TTHM and THAA Sample Sites in 2023

June 12, 2023

September 18,
2023

mmm Palfrey Drive SS

= GCDW MAC

December 7, 2023

mmm Golfview Place SS

D_(I;r\gl;aePr(])tst Palfrey Drive Golfview Place SS Sunpeaks Reservoir
March 16 110 120 320 430
June 12 100 100 150 270
September 18 100 NA 110 110
December 7 102 96 360 414
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Duteau Creek Distribution System THAAsS

HAAs have been monitored since 2011 in the GVW water distribution system at the same
locations as THM'’s. In 2023, the combined annual average of THAAs at the Duteau Creek
distribution system sample sites was below the GCDWQ MAC of 80 pg/L (Figure 31).
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Figure 31: Annual Average THAAs in the Duteau Creek Distribution System from 2011 to 2023.

Figure 32 shows the 2023 THAAs for the Duteau Creek distribution system sample sites. Like
TTHMs, the average annual THAAs for all sampling sites exceeded the GCDWQ MAC, except
for the DCWTP sample site. Palfrey Drive SS was not sampled in September due to nearby
construction activity. Some of the sample sites were receiving Kalamalka Lake source water or a
blend at the time of sampling, which may influence the THAA concentration (Table 12).
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Figure 32: 2023 THAAs in the Duteau Creek Distribution System.

Kalamalka Distribution System TTHMs

The Kalamalka Lake distribution system has been monitored for THMs since 2003. Unlike Duteau
Creek, Kalamalka Lake has lower levels of disinfection by-product precursors, including little to
no measurable colour and lower organic carbon levels throughout most of the year. The
Kalamalka Lake distribution system has many pressure zones and a grid system with bidirectional
flow to and from reservoirs, markedly different from the long, linear Duteau Creek distribution
system.

In 2023, the Kalamalka distribution system combined annual average was below the GCDWQ
MAC again; however, the average annual TTHMs at the highest potential sites remains above
the guideline (Figure 33).
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Figure 33: Annual Average TTHMs in the Kalamalka Lake Distribution System from 2003 to 2023.

Tavistock Reservoir and Longspoon Reservoir sample sites have the longest retention time and
continue to have the highest THMs in the Kalamalka distribution system in 2023 (Figure 34).
These sample sites have been close to or have exceeded the GCDWQ MAC for TTHMs for
several years which appear to align to the flood year of 2017 and more recently, could be the
elevated algae that has been seen since 2020. Adding the planned filtration at the MHWTP will
improve removal of precursors and should reduce the formation potential of all disinfection by-
products. All sample sites appear to have been receiving Kalamalka Lake source water at the
time of sampling in 2023, based on the conductivity measured (Table 13).
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Figure 34: 2023 TTHMs in the Kalamalka Lake Distribution System.
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Table 13: Conductivity at Kalamalka Lake Distribution TTHM and THAA Sample Sites in 2023
MHWTP Post Longspoon Tavistock

Treatment AEH7IPE Reservoir SS Reservoir SS
March 16 430 420 430 430
June 12 430 430 410 400
September 18 450 430 440 450
December 7 438 438 446 445

Kalamalka Lake Distribution System THAAs

In 2023, the combined annual average of THAAs at the Kalamalka Lake distribution system
sample sites was below the GCDWQ MAC of 80 pg/L (Figure 35). This has been true since the
start of THAA monitoring in 2011.
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Figure 35: Annual Average THAAs in the Kalamalka Lake Distribution System from 2011 to 2023.

Figure 36 shows the 2023 THAAs for the Kalamalka Lake distribution system sample sites. As
with TTHMs, the Tavistock Reservoir and Longspoon Reservoir sample sites consistently have
the highest THAA concentrations throughout the year; however, the annual averages at these
sites were below the GCDW MAC in 2023.
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Figure 36: 2023 THAAs in the Kalamalka Lake Distribution System.

Zinc Orthophosphate and Corrosion Control

Water sourced from Duteau Creek is considered corrosive due to the neutral to low pH, low
alkalinity, and low hardness. This causes internal corrosion of metal pipes and creates a water
quality issue by imparting a colour to the water which is aesthetic but unpleasant for customers.
To mitigate corrosion within the distribution system, zinc orthophosphate (Zn O-PO4) is added to
the Duteau Creek treated water as a corrosion inhibitor during low flows (typically from October /
November to March / April). Zn O-PO4 minimizes the leaching of metals such as iron, lead, and
copper from the distribution pipes and connections into the water. Additionally, the DCWTP can
add caustic soda to the water to adjust the pH. In 2023, the target pH for water leaving the DCWTP
was 7.0to 7.2.

Quality Assurance and Quality Control Program

To assess the quality of the sampling and analytical results, the RDNO carries out a
comprehensive quality assurance and quality control program (QA / QC) as defined in the Water
Quiality Monitoring Program (Attachment A). The program ensures the quality of field samples,
RDNO lab results, travel quality of samples, and accredited lab results.

Customer Calls and Response

In 2023, RDNO water quality staff responded to 64 customer calls, 32 general inquiries and 32
water quality investigations.

Customer inquiries range from clarification regarding the source water they are on to questions
about specific parameters within the water system.

Water quality investigations involved 16 reports of coloured or turbid water, five (5) concerns
related to illness or skin irritation, five (5) inquiries about clogged filters, five (5) complaints
regarding taste and odour, and one (1) report of a pink ring in a toilet (airborne bacteria).
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Customers concerned with illness or skin irritation are recommended to consult a medical
professional as treated drinking water commonly does not cause these issues.

Water quality investigations start with standard diagnostic questions for the customer to determine
if the issue is internal (within the customer’s property) or if further analysis is required.

After speaking with the customer, water quality staff communicates with the CoV and / or the DoC
to determine if there are any water main breaks, flushing or maintenance work occurring within
the area. Staff review maps which show the types of water mains and typical flows in the area, as
well as historic water quality information for the area. Staff will proceed with collecting samples if
needed. After the water is analysed, the results are reviewed, and further action is determined if
necessary.

All water quality calls are tracked in an online database.

CROSS CONNECTION CONTROL PROGRAM

GVW has a Cross Connection Control (CCC) bylaw and program as required by the conditions
on permit issued by IH since 2005. The CCC program is guided by the current bylaw: Regional
District of North Okanagan Cross Connection Control Regulation Bylaw No. 2651, 2014 and CSA
Standard B64.10.

The CCC program uses FAST to track identified CCC risks in the system and as of 2023, tracks
3,069 active devices at 2,129 facilities. The number of devices and facilities tracked has
continually increased as properties are developed and risks are identified through surveys, as
shown below in Figure 37.

FACILITIES AND DEVICES
TRACKED BY CCC PROGRAM

m Facilities ®mBackflow Preventers

2700
2839
2129
3069

1791
1849

2021 2022 2023
Figure 37: Number of facilities and devices tracked by the CCC Program in 2021, 2022, and 2023.

Agricultural properties are considered high-risk and GVW requires all properties to have backflow
prevention in place. Farmers have 45 days after turn-on to have their devices tested and submit
a report to GVW, and if they don't, they are shut off. In 2023, 15 agricultural properties were not
in compliance with the backflow preventer testing requirement and had their agricultural water
service turned off as an enforcement action.
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The FAST management system and tester portal was implemented in 2022. As of January 1,
2023, testers are now charged a fee to submit paper copies of tests, but no fee if they submit
using the FAST portal. The move to the FAST tester submission portal has reduced follow-up with
testers and staff time for data entry.

Beginning in late 2022, a contractor was retained to complete CCC surveys at properties that
were identified as requiring assessment for cross connections. 25 CCC surveys were completed
in 2023.

EMERGENCY RESPONSE / INCIDENTS / NOTIFICATION

Water Quality Notification and Communication

GVW has an Emergency Response Plan (ERP) which includes the GVW Water Quality Deviation
Response Plan. These documents contain the contacts, criteria, and procedures necessary to
assist operators and staff to make timely, informed decisions in the event of water quality changes
or emergencies. GVW requires all CoV and DoC operators to attend an annual training session
where these documents are discussed. The GVW ERP is reviewed and updated annually and
provided to IH, CoV and DoC operators. GVW must inform customers when there is a change in
drinking water quality or service. Most notices are precautionary or related to a change in the
water, which may be of interest to some consumers. A WQA is issued when a public health threat
from the water supply system is higher than considered normally acceptable, but not serious
enough to warrant (or will not be resolved by) a BWN. Notices describe the purpose, provide
actions that can be taken to reduce risks, and alert customers of system changes. A BWN is
issued when testing reveals a contaminant such as E.coli or other coliform organisms in the water
supply system, and / or the system fails to meet drinking water treatment objectives, and the
associated public health threat can be effectively addressed by boiling the water.

Most water utilities frequently experience minor disruptions. Pipes break, valves seize, hydrants
leak, and power outages occur. Although these are not anticipated, the problems experienced
can usually be corrected with minimal disruption, and regular service can be restored quickly.

In cases of water main breaks, GVW adheres to the procedures set out in the American Water
Works Association (AWWA) Standard C651-14 regarding water main chlorination prior to re-
commissioning of the main.

In 2023, GVW issued a total of 28 public notices to customers, which are summarized in Table
14.

Table 14: Summary of Customer Notification in 2023
Number of
Notices

Type of Notice

Boil Water Notices (BWN) + Rescind notices
Water Quality Advisories (WQA) + Rescind notices

Water Restrictions

Service Interruption

Water Source Change (continued into 2024)

Rescind or Update Notice

RO WO|IN|IM|PF

Informational Media Release
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An advisory or notice is provided to customers as quickly and efficiently as possible. Notification
may include media releases, email to subscribers, social media, road signs, radio, and / or
newspaper ads. Under specific circumstances, notifications are hand-delivered.

If customers are interested in getting more timely notices, it's advised they subscribe to the RDNO
mailing list by going to https://www.rdno.ca/subscribe to receive notifications for their area.

AVAILABLE DOCUMENTS AND REPORTS

The following supporting documents and reports are available on the RDNO website at
https://www.rdno.ca/gvw or available upon request:

- Monthly Water Quality Reports

- Comprehensive Water Quality Analysis Results

- Current Water Supply Reports

- Greater Vernon Water 2017 Master Water Plan

- Greater Vernon Water 2024 Water Shortage Management Plan

- 2014 Duteau Creek Watershed Assessment Response Plan DCWARP 2024 — 2029
Action Plan

- Larratt Aquatic Consulting 2023 Kalamalka Lake Water Quality Study
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APPENDIX

Table 1: RDNO Utilities Department

RDNO Utilities

Zee Marcolin, P.Eng

General Manager, Utilities

John Lord, P.Eng

Manager, Water Distribution

Sandy Edwards, AScT

Manager, Projects

Tricia Brett, P.Ag

Manager, Water Quality

Amanda Summerfelt

Water Efficiency Coordinator

Connie Hewitt, AScT

Water Quality Technologist

Jamie Ferris

Water Quality Technician

Chris Cannon

Water Quality Technician

Alec Busby, EIT

Assistant Utilities Engineer

Mike Philips, AScT

Engineering Technologist/Bylaw Officer

Skyler Ganz, AScT

Engineering Technologist

Kimberley Berndt

Engineering Technician

Keiko Parker, AScT

Manager, Small Utilities

Nathan Betz

Cross Connection Control Officer

Jonathan McLuskie

Utilities Quality Assurance Inspector

Table 2: RDNO Water Treatment Operators
RDNO Operators

Last Name First Name | Certification # | Certification Held

Heidt Dustin 4498 WDIII, WTIV

McGaw Becky 9086 WTIII

Tucker Chris 6489 WTIII, WTIV, WDII

Lockwood Ryan 1000755 WTII, WDI

Cimon Caroline 1001075 WTII, WWTII

Beckett Jemma 1001610 WTII

Radu David 1002040 WTII

Saric Jozo WTI

Schwartz Johnathan WTI

Hartwig Corey 9378 WTI, Electrical Instrumentation Technician
Schepers Aaron Electrical Instrumentation Technician
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Table 3: CoV Water Distribution Operators 2023

City of Vernon Operators

Last Name First Name Certification # Certification Held
Austin Mercedes 1001060 WD I, WWC |
Bouchard Marty 1000696 WD |, WWC I
Becraft Spencer 1001538 WD 1, WWC |
Briggs Geordie 6495 WD lIl, WWC I
Browne Ryan 8176 WD lIl, WWC I
Callbeck Brad 1001930 WWC |

Cleverley Curt 7193 WD IIl, WWC |
Cruz Edwin 1001325 WD Il, WWC |
Dobson Scott 1000438 WD II, WWC II
Gaythorpe Glen 7271 WD Ill, WWC II, SCS1
Gibbins Richard

Greenan Craig 1001795 WWC |

Holloway Ryan 8876 WD II, WWC |

Holtz Collin 9158 WD I, WWC Il, WWC |
Irwin Sean 8610 WD II, WWC Il
Jacob MASON 1000333 WD |, WWC |
Johannson lain 9427 WD II, WWC |
Knight Jessie 1000335 WD Il, WWC |
Lochhead Chuck 1002120 WD I, WD 1

Martin Derek 1001431 WD |, WWC |
Novakowski Dan 1001106 WD I, WWC |
Parker Ryan 6988 WD IV, WWC II, CH
Pope Carson 8840 WWC |

Price Eric 9215 WD II, WWC |
Rempel Chris 7192 WD I, WWC |
Rennie DYLAN 1000532 WD I, WWC |
Roberts Alex 1001050 WD I, WWC |
Rowan Jared 1001263 WD II, WWC |
Stowards Blaine 8247 WD IIl, WWC Il
Vandermeer Ray 5742 WD Il, WWC Il, WWT OIT
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Table 4: DoC Water Distribution Operators 2023
District of Coldstream Operators

Last Name First Name Certification # | Certification Held
Comeau Brent 5662 WDII, WWCII
Davyduke Matt 7160 WDII, WWCI
Lerbeck Ron 9379 WDI

Mazereeuw Jack 5747 WDII, WWCII, SWS
McKay Gordon 3471 WDI

Nicholson Cory 7053 WDI

Scherck James 7776 WDII, WWCI
Webster Jason 1000440 WDI
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ATTACHMENTS

Attachment A: GVW 2023 Water Quality Monitoring Program
Attachment B: GVW Water Quality Deviation Response Plan
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