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The Killiney Beach (Killiney) and Westshore Estates (Westshore) water systems are two 
small water systems owned and operated by the Regional District of Central Okanagan 
(RDCO). Both water systems are located on the northwest shore of Okanagan Lake and 
require upgrades to comply with the Drinking Water Treatment Objectives
(Microbiological) for Surface Water Supplies in British Columbia.

Urban Systems was asked to review water system improvement recommendations 
provided by Larratt Aquatic (Larratt), AECOM, Associated Engineering (AE) and Agua 
Consulting (Agua) in the past, as well as an alternative option based in new information 
provided by Western Water Associates (Western Water). The options reviewed are: 

Option 1A: Fintry/Shorts Creek Aquifer groundwater supply with a submarine 
transmission main submerged in Okanagan Lake.
Option 1B: Fintry/Shorts Creek Aquifer groundwater supply with an overland 
transmission main adjacent to Westside Road. 
Option 2A: Independent intake (UV & chlorine disinfection and filtration)
for Killiney and Westshore
Option 2B: Independent intakes and dual disinfection treatment facilities (UV and 
chlorine) for Killiney and Westshore in the near term; common intake, filtration WTP 
and submarine transmission main (submerged in Okanagan Lake) for both systems 
in the long term
Option 3: Common intake and WTP (UV & chlorine disinfection and filtration) at 
Killiney for both water systems and an interconnecting submarine transmission 
main submerged in Okanagan Lake.

Urban evaluated each option by looking at Technical, Financial and Environmental & 
Regulatory criteria. The results of the scoring for each option are presented below. 

Scoring Option 1A
Groundwater
supply w
submarine
transmission
main

Option 1B
Groundwater
supply w
overland
transmission
main

Option 2A
Independent
intakes and

Option 2B
Independent
intakes and

initially; common
intake and filtration
WTP in future

Option 3
Common
intake and WTP

Technical (4) (4.2) (3.1) (3.1) (3.3)

Financial (4.2) (5) (1.4) (1.6) (3.2)

Environmental 
& Regulatory 

(1) (2) (3) (2) (2)

Average (3.7) (4.2) (2.6) (2.5) (3.1)

Weighted 
Average

(3) (3.7) (2.5) (2.2) (2.8)

Most Desirable (5) | Moderate/Highly Desirable (4) | Moderately Desirable (3) | 
Low/Moderately Desirable (2) | Least Desirable (1)
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The highest possible score for each category is five. Please refer to Table 3.4 for further 
scoring information.

Based on the scoring for each option, we consider Option 1B, with a common groundwater 
source and WTP at the Fintry/Shorts Creek Aquifer, the most favourable of the options.

There are critical aspects of Option 1B that should be verified before it can be considered a 
viable supply and treatment strategy.

1. An overland transmission main alignment must be determined. If MoTI will not 
permit a transmission main within their ROW on Westside Road, an alternate 
alignment will need to be secured. There may be land negotiations and Crown 
Tenure applications required with this option.

2. An Environmental Assessment Officer (EAO) should be engaged to determine if an 
Environmental Certificate or Exemption is appropriate for groundwater extraction 
volumes required for build-out MDD.

3. Complete additional water quality monitoring and characterization that considers 
higher extraction rates per report. Septic systems in Lower Fintry 
may cause higher chloride, sodium and nitrate concentrations in the aquifer at 
increased pump rates.

If the results of any of the above reveal that Option 1B is not feasible, Option 1A and 3 should 
be given consideration.

This report is intended to provide the information required for the RDCO to select a 
preferred path forward for providing the Killiney and Westshore water systems with a water 
supply and treatment plan that meets the British Columbia Drinking Water Protection 
Regulation and the Guidelines for Canadian Drinking Water Quality.
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1.1 BACKGROUND
The Killiney Beach (Killiney) and Westshore Estates (Westshore) water systems are two 
small water systems owned and operated by the Regional District of Central Okanagan 
(RDCO). Both water systems are located on the northwest shore of Okanagan Lake and 
require upgrades to comply with the Drinking Water Treatment Objectives
(Microbiological) for Surface Water Supplies in British Columbia.

Larratt Aquatic (Larratt), AECOM, Associated Engineering (AE) and Agua Consulting (Agua) 
have provided recommended improvements for the water systems in the past. Western 
Water Associates (Western Water) completed a groundwater capacity study during the 
writing of this report. The RDCO invited Urban Systems (Urban) to complete a study for the 
Killiney and Westshore water systems to review previous recommendations, identify 
knowledge gaps and provide alternative options. 

Table 1.1 provides a summary of the existing infrastructure at each water system

Component Killiney Beach Westshore Estates

Source Okanagan Lake Okanagan Lake

Treatment provided Chlorine disinfection Chlorine disinfection

Intake size (mm), material1 250, PVC 450, CMP

Intake depth at average 
lake level (m)2

9.26 6.06

# of reservoirs1 3 (Killarney, Udell, 
Winchester)

2 (Mountain, Upper)

Total reservoir volume (m3)1 1,377 1,610

# of pressure zones 4 4

# of pump stations 4 2

# of existing services3 2684 293

# of services at buildout3 427 526

Notes:
1. taken from RDCO GIS
2. taken from Larratt 2012 report

3. provided by RDCO in 2022
4. # of existing services decreased from 295 to 

268 due to the White Rock Lake wildfire.
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1.2 OBJECTIVE
The intent of this report is to summarize past recommendations made by others, provide 
alternative considerations, and evaluate the options to determine a preferred approach for 
achieving compliance with the Provincial drinking water objectives for the Killiney and 
Westshore water systems. The focus of this report is water supply and treatment. 
Distribution and fire protection were not reviewed.

1.3 ORGANIZATION OF DOCUMENT
The remainder of this report is divided into the sections shown below:

Summary n overview of the previous 
supply and treatment recommendations. 

and identifies the most favourable approach.
4 and Considerations reviews what other water providers in 
the Okanagan Valley are doing to achieve drinking water objectives. Section 4.0 also 
considers Point of Entry / Point of Use (POE / POU) as an alternative water treatment 
strategy and touches on the possibility of tying into the Okanagan Indian Band 
(OKIB) distribution system with a shared water treatment plant (WTP).
5.0 Recommendations favourable option identified in section 3.0
and provides further considerations. We also provide the design criteria that will be 
used to further develop the recommended supply and treatment strategy.

The RDCO provided thirteen relevant documents to review for this water study. They are 
listed below. 

- Associated Engineering, Killiney Beach Water System Review (November 2010)
- Associated Engineering, Westshore Estates Water System Review (November 2010)
- Larratt Aquatic, Source Assessment of the Regional District of Central Okanagan 

Killiney Beach and Westshore Estates Water Systems (September 5, 2012)
- AECOM, Killiney Beach Water System Preliminary Design Final (April 2015)
- AECOM, Source Water Investigations: Killiney Beach & Westshore Estates Water 

Systems Final Report (December 2015)
- Agua Consulting Inc., Chlorine Contact Time Report Killiney Beach Water System

(September 12, 2016)
- Agua Consulting Inc., Disinfection Upgrade Report Westshore Water Utility

(September 12, 2016)
- Associated Engineering, Killiney Beach and Westshore Estates Water System 

Report Review (September 18, 2017)
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- Associated Engineering, Technical Memorandum Killiney Beach and Westshore 
Estates Water Systems Report Review (August 30, 2018)

- Interior Health, Killiney Beach Water Supply System (February 1, 2019)
- Interior Health, Westshore Estates Water Supply System (February 15, 2019)
- Larratt Aquatic, Near-Shore Water Quality and Periphyton Production in 

Okanagan Lake at Killiney Beach and Westshore Estates Area (2021)
- Western Water Associates Ltd., Feasibility Assessment of Sourcing Additional 

Groundwater Capacity from the Lower Fintry Community Water System Wells and 
Aquifer 358 (February 4, 2022)

The past reports reviewed the following source water supply options:

- Surface water supply:
o Okanagan Lake: considered the most reliable source overall
o Surface water source alternatives: Whiteman, Hope and Norris creeks

- Groundwater supply: 
o Fintry/Shorts Creek Aquifer (Aquifer 358): considered the most reliable

groundwater source
o Alternate groundwater sources: Sugarloaf Mountain and Whiteman Creek 

aquifers 

The previous reports dismissed further consideration of the creek sources. We agree with 
not reviewing these creek water sources further because of their limited quantity and 
variable quality.

The Fintry/Shorts Creek Aquifer is the only groundwater source considered viable in the 
previous reports. We agree with the recommendations that the Sugarloaf 
Mountain and Whiteman Creek aquifers should not be considered further due to their 
locations and yield uncertainty. We believe it is prudent to plan for long-term supply and 
treatment infrastructure upgrades around a more reliable water source, such as Okanagan 
Lake or the Fintry/Shorts Creek Aquifer. 

There are five main options for the supply and treatment of drinking water for the Killiney 
and Westshore water systems. There are slight variations within each option (e.g., Option 3
has multiple options for siting the proposed WTP), but they fit into the following categories:

Option 1A: Fintry/Shorts Creek Aquifer groundwater supply with a submarine 
transmission main submerged in Okanagan Lake.
Option 1B: Fintry/Shorts Creek Aquifer groundwater supply with an overland 
transmission main adjacent to Westside Road.
Option 2A: Independent (UV & chlorine disinfection and filtration)
for Killiney and Westshore
Option 2B: Independent intakes and dual disinfection treatment facilities (UV and 
chlorine) for Killiney and Westshore in the near term; common intake, filtration WTP 
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and submarine transmission main (submerged in Okanagan Lake) for both systems 
in the long term
Option 3: Common intake and WTP (UV & chlorine disinfection and filtration) at 
Killiney for both water systems and an interconnecting submarine transmission 
main submerged in Okanagan Lake.

Please refer to Figures 2.1 to 2.4 in Appendix A which show an overview of each option.

2.1 GENERAL RECOMMENDATIONS
Some of the past reports provided recommendations specific to certain aspects of the 
water systems, such as extending intakes, increasing chlorine contact time (CT), etc. Since 
these did not form complete water supply and treatment upgrade recommendations, they 
will be considered as general recommendations and are not evaluated against complete 
options.

- Intakes should be at least 20 m deep to reduce the risk of algae blooms with 3 m of 
clearance above the lake bottom to prevent sediment accumulation.

- Intakes would have to be extended to a 40 m depth or treatment added at the 
intake mouth to prevent zebra & quagga mussel contamination.

- There is not a marked difference between the 20 m depth and 30 m depth 
turbidities, which strengthens the case for extending the intakes to 20 m initially 
with the plan to continue monitoring the intake location at 30 m depth

- Larratt provided defined intake protection zones for each water system intake. 
Because water currents travel faster in shallow water, the recommended intake 
protection zones are larger than if the intakes were in deeper water.

- An application for Crown tenure of the intake protection zone(s) would have to be 
made to the Ministry of Forests, Lands, Natural Resource Operations and Rural 
Development .

- Killiney Beach Water System:
o There is sufficient chlorine contact time for 4-log removal of bacteria and 

viruses.
o There is partially sufficient contact time for 3-log removal of Giardia; only 

upper two pressure zones have adequate contact time.
o The Killiney system is non-compliant for inactivation of Cryptosporidium, 

which cannot be achieved through chlorination alone.
- Westshore Estates Water System:

o There is sufficient contact time for 4-log inactivation of viruses and bacteria.
o There is sufficient contact time for 3-log inactivation of Giardia.
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o The Westshore system is non-compliant for inactivation of Cryptosporidium, 
which cannot be achieved through chlorination alone.

- Both the Killiney and Westshore water systems are non-compliant with the 
Drinking Water Protection Act and do not meet the treatment objectives set out in 
Section 4 of the Drinking Water Treatment Objectives (Microbiological) for Surface 
Water Supplies in British Columbia.

- Additionally, Interior Health (IH) has requested:
o Provide treatment for the Killiney Beach and Westshore Estates Water 

Systems that meets the Drinking Water Treatment Objectives for Surface 
Water Supplies in B.C.

o Provide IH with an updated Water Treatment Improvements 
implementation schedule.

o Provide a Source Protection Plan for the Killiney and Westshore water 
system intakes and detail source protection activities in the annual report.

o Update the Water Quality Monitoring Plan for each water system.
- The data for the Upper Fintry/Shalal Road/Valley of the Sun water system shows that 

the water quality has remained stable over time and continues to meet all 
Guidelines for Canadian Drinking Water Quality. There has been one occurrence 
where lead concentrations exceeded allowable levels, but this was an isolated 
incident (Western Water, 2022).

2.2 OPTION 1A: FINTRY/SHORTS CREEK GROUNDWATER SUPPLY 
WELL (SUBMARINE TRANSMISSION MAIN)

Key elements:

- Develop groundwater well in the Fintry/Shorts Creek Aquifer.
- Chlorine disinfection at Fintry pump station site in the near term.

Chlorine will be used to dose water for the Upper Fintry/Shalal 
Road/Valley of the Sun water system (as it does presently) as well as for 
the transmission main to Killiney and Westshore. Because the 
transmission main is approximately 12 km long, there is potential for 
bacterial growth. It is recommended to chlorinate the water distributed 
in the transmission main initially and dose it again at each downstream 
system as required to achieve target residuals.

- Provisions for UV disinfection in the future to further protect against 
possible contaminants. It is possible UV may not be required in the future 
if water quality and regulations remain consistent, but planning to add 
UV in the future is a conservative approach. 
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- Pump groundwater to Killiney and Westshore pump stations via a
submerged transmission main within Okanagan Lake.

- New pump station required to pump from Killiney to Westshore.
- Filtration may not be required if groundwater quality meets non-

groundwater at risk of containing pathogens (non-GARP) status.
- The aquifer is likely to provide quantity required for build-out MDD.
- The aquifer water quality is good at existing pumping rates. Pumping the 

wells at higher rates (i.e., MDD) may result in reduced water quality due
to the presence of septic systems in the area.

- A new Source Protection Plan would be required.
- A notification under the BC Reviewable Projects Regulation is required 

for large groundwater users within 15% of the Environmental Assessment 
Act extraction threshold of 75 L/s (Fintry, Killiney and Westshore 
combined build-out MDD = 79.9 L/s). An Environmental Assessment 
Officer (EAO) will use the Notification to determine if an Environmental
Certificate or Exemption is appropriate. A notification is required even if 
initial extraction volumes are below the threshold because the system 
would be designed to ultimately operate at MDD. More discussion with 
an EAO is warranted before pursuing this option.

- A new water licence would be required to extract the build-out MDD 
volumes from the Fintry/Shorts Creek Aquifer. Existing water licences 
should be reviewed to see if any can be rescinded, which would likely 
bode well for a new licence application. Rescinding some surface water 
licences, such as Norris Creek and Hope Creek, will likely improve habitat 
quality in those drainages. Careful consideration must be made before 
rescinding any existing licences.

- Further testing at the build-out MDD will need to be completed to 
address quality concerns at higher demand.

- This option has the third lowest capital cost of the five options (Net 
Present Value (NPV) = $16,052,113), and the second lowest 40-year lifecycle 
cost (NPV = $18,346,686). The costs presented do not consider adding a 
filtration building in the future if the water quality ever fails to meet non-
GARP criteria. The works for this option cannot be phased.

- This option has the second lowest estimated asset renewal cost of the 
five options ($206,005).

2.3 OPTION 1B: FINTRY/SHORTS CREEK GROUNDWATER SUPPLY 
WELL (OVERLAND TRANSMISSION MAIN)

Option 1B shares most of the key elements in Option 1A. The only difference is that Option 
1B will convey groundwater via an overland transmission main adjacent to Westside Road.

Other key elements:



REGIONAL DISTRICT OF CENTRAL OKANAGAN
KILLINEY AND WESTSHORE WATER SYSTEMS STUDY:
SUMMARY AND EVALUATION OF SUPPLY AND TREATMENT OPTIONS

9

- This option has the lowest capital cost of the five options (NPV = 
$12,613,597), and the lowest 40-year lifecycle cost (NPV = $14,908,170). The
costs presented do not consider adding a filtration building in the future 
if the water quality ever fails to meet non-GARP criteria. The works for 
this option cannot be phased.

- This option has the lowest estimated asset renewal cost of the five 
options ($171,620).

2.4 OPTION 2A:
AND WESTSHORE

Key elements:

- Extend intakes for each system.
- Chlorine and UV disinfection at each lake pump station site.
- Obtain filtration exemption for each water system in the near term.
- Plan for ultra-filtration (UF) membrane filtration at each WTP in the 

future. Concentrate from the UF membranes (i.e., wastewater from 
filtration process) would be stored at the plant site and trucked to the 
Westside Regional Wastewater Plant. It is estimated that the UF system 
would achieve 95% recovery (5% waste).

- An update to the Source Protection Plan for each water system would be 
required.

- This option has the second highest capital cost (NPV = $18,765,234) and 
the second highest 40-year lifecycle cost (NPV = $24,953,551) of the five 
options. The initial capital cost can be reduced if filtration is deferred and 
the work can be phased (NPV = $11,225,625) The estimate for this option in 
the past reporting assumed the cost to extend the Killiney and 
Westshore intakes would be the same (NPV = $453,351). Larratt reported 
that the Killiney intake will have to be extended 300 m to reach a depth 
of 20 m. For Westshore to achieve a 20 m intake depth, it would need to 
be extended 400 m. The difference is even greater when extending the 
intakes to 30 m deep (500 m for Killiney, 800 m for Westshore). We have
increased the estimate for the Westshore intake extension and updated 
the total cost of this option accordingly.

- This option has the highest estimated asset renewal cost of the five 
options ($481,984).



REGIONAL DISTRICT OF CENTRAL OKANAGAN
KILLINEY AND WESTSHORE WATER SYSTEMS STUDY:
SUMMARY AND EVALUATION OF SUPPLY AND TREATMENT OPTIONS

10

2.5 OPTION 2B: INDEPENDENT INTAKES AND DISINFECTION FOR 
KILLINEY AND WESTSHORE IN THE NEAR TERM; COMMON 
INTAKE AND FILTRATION WTP FOR BOTH SYSTEMS IN THE
LONG TERM

Option 2B is like 2A but adds only one filtration WTP to be shared by both systems in the 
future. Option 2B extends intakes and provides chlorine and UV disinfection for both 
systems in the near term, then adds a shared filtration WTP at Killiney for both systems in 
the long term. A transmission main between Killiney and Westshore is required in this 
option when the conditions for obtaining filtration exemption are no longer achievable.
Key elements:

- Extend intakes at both Killiney and Westshore.
- Provide chlorine and UV disinfection for each system, with filtration

exemption delaying the need for a transmission main in Okanagan Lake.
o UV can be added at the Mountain reservoir site for the Westshore 

water system.
o Add UV and CT tank at the Killiney intake location. Or, 

alternatively, install these components at Killarney reservoir if a 
dedicated main is installed from the lake to the Killarney reservoir.

- Apply for filtration exemption once the works have been completed.
- Plan for UF membrane filtration in the future. Concentrate from the UF 

membranes (i.e., wastewater from filtration process) would be stored at 
the plant site and trucked to the Westside Regional Wastewater Plant. It 
is estimated that the UF system would achieve 95% recovery (5% waste).

- An update to the Source Protection Plan for each water system would be 
required.

- An estimated capital cost of this option is NPV = $20,747,239, which is the 
highest of the options. If filtration exemption is acceptable, this option 
has an initial cost of NPV = $11,225,625. The estimated 40-year lifecycle 
cost for Option 2B is the highest of all options (NPV = $25,647,316).

- This option has the second highest estimated asset renewal cost of the 
five options ($445,108).

2.6 OPTION 3: COMMON INTAKE AND WTP AT KILLINEY FOR BOTH 
WATER SYSTEMS

Key elements include:

- Extend the intake at the Killiney lake pump station site.
- Abandon the intake at Westshore.
- Connect Killiney and Westshore with a submerged transmission main in 

Okanagan Lake.
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- New pump station required to pump treated water from Killiney to 
Westshore.

- Chlorine and UV disinfection provided at Killiney lake pump station site.
- CT tank sized to achieve required contact time.
- Filtration exemption in the near term.
- Plan for UF membrane filtration WTP in the future. Concentrate from the 

UF membranes (i.e., wastewater from filtration process) would be stored 
at the plant site and trucked to the Westside Regional Wastewater Plant.
It is estimated that the UF system would achieve 95% recovery (5% 
waste).

- An update to the Source Protection Plan for each water system would be 
required.

- This option presents the second lowest capital cost of the five options 
considered (NPV = $15,231,216), and the third lowest 40-year life cycle cost 
(NPV = $19,646,593). The initial capital cost can be reduced further if 
filtration is deferred (NPV = $10,509,125).

- This option has the third highest estimated asset renewal cost of the five 
options ($319,976).

Variations of this option include:

- Locate WTP at Udell reservoir as opposed to locating it at the Killiney lake 
pump station site.

- Locate WTP at Killiney lake pump station and dedicated transmission 
main to Killarney site as opposed to having a CT tank at the lake station.

We have considered the following criteria in our evaluation:

1. Source Quantity near term: both the Fintry/Shorts Creek Aquifer and Okanagan 
Lake provide adequate water quantity for both water systems. Okanagan Lake 
source is marginally more reliable given its large volume when compared to a 
groundwater source.

2. Source Quality near term: the Fintry/Shorts Creek Aquifer provides good water 
quality at existing system demands. Okanagan Lake quality is generally good but 
experiences seasonal turbidity issues. There is also the concern of algae blooms, 
zebra and quagga mussels getting into the lake, as well as cyanobacteria at deeper 
levels in Okanagan Lake.

3. Risk to Quantity long term: the quantity of water available in Okanagan Lake long 
term is marginally more reliable than the Fintry/Shorts Creek Aquifer. The aquifer 
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level is hydraulically controlled by the lake which somewhat offsets the risk of the 
groundwater levels decreasing over time.

4. Risk to Quality long term: there is some in-situ filtration provided for groundwater 
in the Fintry/Shorts Creek Aquifer. There is also, however, uncertainty of the
groundwater quality at MDD pumping rates due to presence of septic fields.
Okanagan Lake is more susceptible to quality issues, (e.g., algae blooms, turbidity 
events, invasive mussels) over time as it is a surface water source.

5. Source Redundancy: if the options that have a single, common, point of diversion for 
both water systems experience a significant failure event at the intake site (i.e., 

, both water 
systems will be without water. Options that have two intake sites can at least be 
configured to provide water to one system if the other goes down due to a failure. 

6. Transmission: evaluates the piping required to convey treated water to each water
system, the risk of failure to the transmission main and considers water age.

Option 1A requires approximately 12 km of transmission main in Okanagan Lake. 
Option 1B requires approximately 8 km of transmission main adjacent to Westside 
Road to connect the Fintry groundwater site, Killiney Beach and Westshore Estates.
MoTI has expressed that any watermain installed on Westside Road must be 
outside of the road prism (i.e., outside of the road structure itself). MoTI is not 
providing any approvals in the area until they can monitor how it reacts during the 
first freshet in spring of 2022 after the White Rock Lake wildfire of 2021. Because of 
this, MoTI is unable to give an indication whether a watermain in the Westside Road 
right-of-way will be approved. Should a watermain be approved, MoTI must be 
assured that the slope stability and integrity of the road prism will not be impacted 
by the installation, operation and maintenance of the watermain.

Option 2A no new transmission 
infrastructure to convey water to each system. Option 2B does not initially require 
new distribution infrastructure but will ultimately require a 4 km transmission main 
in Okanagan Lake. Option 3 requires additional piping by way of an approximately 4 
km Okanagan Lake transmission main. 

Water age and risk of quality degrading increases as the length of the transmission 
main and associated travel time increase. Data provided by the RDCO showed that 
the winter day demands (WDD) in the last two years for the Killiney and Westshore 
water systems were 1.6 L/s and 2.1 L/s, respectively. Considering a 350 mm diameter 
transmission main between Fintry and Killiney, and a 250 mm diameter 
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transmission main between Killiney and Westshore, the water age for each system 
is summarized below in Table 3.1:

Parameter Killiney Beach Westshore Estates

WDD (L/s) 1.6 2.1

Transmission main 
diameter (mm)

350 250

Transmission main length 
(m)

8,000 4,000

Water Age (days) 2.41 1.08

Water age typically becomes an issue at five days or more, so it is unlikely that water 
age will present a concern for either system. It is still recommended that both the 
Killiney and Westshore water systems allow for chlorine boosting if Options 1A or 1B 
are considered.

By nature of a submarine pipeline, the more of it that is exposed, the more 
susceptible it is to being damaged. Examples of this could include boat anchors 
snagging the watermain.

Transmission also takes the ease of potential future connections to other water 
systems into account. Any of the submarine pipeline options make potential 
connections to areas such as Ewings Landing challenging. If MoTI was to approve a 
watermain installation inside the Westside Road right-of-way, connections to future 
service areas would be simpler than to a submarine transmission main. 

7. Water Treatment: considers the Drinking Water Protection Act and the likely 
number of treatment processes required to meet water treatment objectives for 
each water system based on existing conditions. A groundwater supply in Options
1A and 1B will likely require the least amount of water treatment when compared to
Options 2A, 2B and 3. Option 2A, 2B and 3, all using Okanagan Lake as a water 
source, will require the same level of treatment.

8. Source Protection Plan: accounts for the level of effort required to complete Source 
Protection Plans (SPP) for each option. Larratt Aquatic completed a combined SPP 
for the existing Killiney and Westshore intakes in 2016. Larratt also completed a 
Source Water Assessment in 2012. Both documents complement each other and
should be updated to account for significant watershed changes, namely the 2021 
White Rock Lake wildfire, that have occurred since they were issued.
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A new groundwater SPP would be required for the options that use the 
Fintry/Shorts Creek Aquifer as a water source. There is no such document that 
currently exists that can be used as a baseline.

9. Operation Considerations System Complexity: groundwater treatment is likely the 
least complex if groundwater remains non-GARP. The system complexity to run 
treatment facilities for surface water sources will likely have to consider residuals 
management in the future. Operating a single, common facility is preferred to 
running two, separate facilities for each water system from an operations 
standpoint.

10. Lifecycle Costs: compares the capital (NPV) and 40-year lifecycle costs (NPV) of the 
options. Capital cost estimates consider the ability to phase the work to spread costs 
out over time. Table 3.2 provides a summary of the costs for each option. Note that 
the values were taken from one of s and have been adjusted 
based on the current infrastructure construction price index (August 2021 dollars)
made available by Statistics Canada. Values from AECOM s 2015 report were applied 
to AE s recommended option in 2018 (Option 2B) to see how all four options 
compare separate
estimate for their recommended approach.

High level asset renewal cost estimates are also provided for each option.
, buildings

pumps, electrical components, disinfection equipment) categories and an average 
service life was applied to each category for those categories; 100-years for long life
and 25-years for short life . The asset group costs were divided by their average 
service life to arrive at the yearly asset renewal costs.
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Table 3.2 summarizes the NPV costs for each option.

Option 1A
Groundwater
supply w
submarine
transmission
main

Option 1B
Groundwater
supply w overland
transmission
main

Option 2A
Independent
intakes and

Option 2B
Independent
intakes and
disinfection

initially;
common intake
and filtration WTP
in future

Option 3
Common intake
and WTP

Capital Costs 2021 NPV 2021 NPV 2021 NPV 2021 NPV 2021 NPV

Phase 1
Capital Costs
(Filtration
Exemption
Achieved)

1. Fintry Pump Station $2,016,974 $2,016,974 n/a n/a n/a
2. Killiney Pump Station $453,351 $453,351 n/a n/a $272,260
3. Killiney Disinfection 
WTP n/a n/a $3,839,119 $3,839,119 $4,437,342

4. Killiney Filtration WTP n/a n/a n/a n/a n/a
5. Westshore Disinfection 
WTP n/a n/a $4,328,687 $4,328,687 n/a
6. Westshore Filtration 
WTP n/a n/a n/a n/a n/a
7. Killiney Intake n/a n/a $453,351 $453,351 $453,351

8. Westshore Intake n/a n/a $604,468 $604,468 n/a
9. Fintry to Killiney 
Transmission Main 
(submarine) $8,692,344 n/a n/a n/a n/a
10. Fintry to Westshore 
Transmission Main 
(overland)3 n/a $9,600,000 n/a n/a n/a
11. Killiney to Westshore 
Transmission Main 
(submarine) $4,346,172 n/a n/a n/a $4,346,172
12. Land Acquisition Costs2 $543,272 $543,272 $2,000,000 $2,000,000 $1,000,000

Subtotal: Phase 1 Capital Costs $16,052,113 $12,613,597 $11,225,625 $11,225,625 $10,509,125

Phase 2
Capital Costs
(Filtration
Required)

1. Fintry Pump Station n/a n/a n/a n/a n/a
2. Killiney Pump Station n/a n/a n/a $453,351 n/a

3. Killiney Disinfection 
WTP n/a n/a n/a n/a n/a

4. Killiney Filtration WTP n/a n/a $3,609,321 $4,722,091 $4,722,091
5. Westshore Disinfection 
WTP n/a n/a n/a n/a n/a

6. Westshore Filtration 
WTP n/a n/a $3,930,288 n/a n/a

7. Killiney Intake n/a n/a n/a n/a n/a
8. Westshore Intake n/a n/a n/a n/a n/a
9. Fintry to Killiney 
Transmission Main 
(submarine) n/a n/a n/a n/a n/a
10. Fintry to Westshore 
Transmission Main 
(overland)3 n/a n/a n/a n/a n/a
11. Killiney to Westshore 
Transmission Main n/a n/a n/a $4,346,172 n/a

12. Land Acquisition Costs2 n/a n/a n/a n/a n/a

Subtotal: Phase 2 Capital Costs $0 $0 $7,539,609 $9,521,614 $4,722,091
Total Capital Costs $16,052,113 $12,613,597 $18,765,234 $20,747,239 $15,231,216
Regulatory
Costs

1. Groundwater 
Environmental 
Certificate/Exemption $350,000 $350,000 n/a n/a n/a

2. Source Protection Plans 
required for groundwater 
and lake sources $40,000 $40,000 $20,000 $20,000 $18,000

Total Regulatory Costs $390,000 $390,000 $20,000 $20,000 $18,000
Operating
Costs

1. Base Costs (years 1 40) $1,353,808 $1,353,808 $2,374,159 $1,891,459 $1,408,759
2. Future Treatment (years 
20 40)4 $191,082 $191,082 $3,794,158 $2,988,618 $2,988,618
3. Well Refurbishment $359,683 $359,683 n/a n/a n/a

Total Operating Costs $1,904,573 $1,904,573 $6,168,317 $4,880,077 $4,397,377

Total 40-year Life Cycle Cost $18,346,686 $14,908,170 $24,953,551 $25,647,316 $19,646,593
Estimated Asset Renewal Cost ($/year) $206,005 $171,620 $481,984 $445,108 $319,976

Notes:
1. Majority of estimated values provided in AECOM 2015 report and adjusted to reflect August 2021 NPV
2. Land Acquisition Costs:

a. Costs for options 1A & 1B provided in AECOM 2015 report
b. Costs for options 2A, 2B & 3 provided by RDCO.

3. The following assumptions were made for the overland transmission main between Fintry and Westshore:
a. $300/m for rock blasting and removal along entire alignment based on typical ground type in the area.
b. $900/m for supply and install of pipe and bedding, considering project location
c. Land acquisition costs not included but may be required depending on final alignment
d. Power pole relocation costs not included but may be required depending on final alignment

4. UV added to Options 1A & 1B in year 20 | Filtration added to options 2A, 2B & 3 in year 20.
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Option 1A has the third lowest capital and second lowest 40-year lifecycle costs but 
cannot be phased.

Option 1B has the lowest capital and lowest 40-year lifecycle costs but cannot be 
phased.

Option 2A, with two WTPs and intake extensions, requires the most infrastructure 
and has the second highest initial and 40-year lifecycle costs but has the lowest 
initial cost as long as filtration exemption is approved by Interior Health. 

Option 2B, where a common filtration WTP is added at the Killiney site in the future, 
would also make this option the lowest cost initially, but it has the highest ultimate 
capital cost when filtration is required. Option 2B also experiences a loss of initial 
capital investment of $605k when the Westshore intake is taken out of service in the 
future. The Westshore lake pump station, including disinfection equipment, will 
become a lost investment as well when the system is converted over to a common 
WTP.

Option 3 has the second lowest capital cost and third lowest 40-year lifecycle cost. 
By delaying construction of a filtration plant for as long as filtration exemption is 
acceptable, the initial capital investment of Option 3 is reduced further.

11. Operational Considerations Staffing Level: long-term operations and maintenance 
(O&M) including filtration, disinfection and residuals management were considered. 
Options 1A and 1B, using a groundwater source, will likely require the least amount 
of effort. 

Option 2A, with two WTPs, will require the greatest amount of effort by Operators
and have greater staffing requirements. This will become more pronounced when 
filtration is required. Option 2B will require the same level of effort as 2A in the near 
term, but less effort than 2A in the long term when a single filtration WTP is used. 

Option 3 will require a moderate level of effort to operate compared to Options 2A 
and 2B.

If Options 1A and 1B end up requiring filtration based on water quality, then they will 
require a similar level of effort to operate as the single WTP in Option 3.

Considerations must be made to have Operators on staff with the appropriate level 
of training to run the facility type of the preferred option based on the EOCP facility 
classification.
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12. Environmental Considerations: Urban discussed the options with a Professional 
Biologist to gauge the environmental impact of construction for each option.

In general, the options that require a submarine pipeline (1A, 2B and 3) will have the 
largest environmental impact. The longer the submarine pipeline, the larger the 
impact will be. This considers kokanee spawning zones that conflict with potential 
pipeline routing.

Option 1A presents the second largest environmental impact because of the
s feedback that any proposed watermain must be 

outside of the road prism, it is likely the proposed alignment will conflict with 
undisturbed areas which can be detrimental to habitat.

Option 2A would have the lowest environmental impact despite having two facilities 
near the lakeshore because it does not require a transmission main.

Environmental considerations do not account for operational differences between 
the options such as energy requirements for additional pumping, greenhouse gas 
emissions due to hauling filtration residuals off site, etc.

13. Regulatory Considerations considers the following Acts:
- Environmental Assessment Act (Provincial)
- Water Sustainability Act (Provincial)
- Land Act (Provincial)
- Fisheries Act (Federal)
- Navigable Waters Act (Federal)

This section also considers the level of effort and length of time necessary to receive 
certain approvals that relate to the above-mentioned Acts. Table 3.3 summarizes the 
regulatory considerations. Note that the Drinking Water Protection Act is not 
identified above but intent is to achieve compliance with each upgrade option that 
is identified.
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Table 3.3 summarizes the regulatory considerations for each option:

Regulation Option 1A
Groundwater supply w
submarine transmission
main

Option 1B
Groundwater supply w
overland transmission
main

Option 2A
Independent intakes

Option 2B
Independent intakes

initially; common intake
and filtration WTP in
future

Option 3 Common
intake and WTP

BC Land Act: Crown 
Tenure

Crown Tenure required 
for submarine pipeline 
option. First Nations 
consultation is part of 
the Crown tenure 
application process and 
can be lengthy.

Crown Tenure may be 
required.1

Crown Tenure required 
for intake protection 
zones. First Nations 
consultation is part of 
the Crown tenure 
application process and 
can be lengthy.

Crown Tenure required 
for submarine pipeline 
and intake protection 
zones. First Nations 
consultation is part of 
the Crown tenure 
application process and 
can be lengthy.

Crown Tenure required 
for submarine pipeline 
and intake protection 
zones. First Nations 
consultation is part of 
the Crown tenure 
application process and 
can be lengthy.

BC Water Sustainability 
Act: Water Licencing

New water licence 
required to extract 
additional groundwater 
from the Fintry/Shorts 
Creek aquifer.

New water licence 
required to extract 
additional groundwater 
from the Fintry/Shorts 
Creek aquifer.

Existing water licences 
will need to be 
amended to add the 
proposed facility, 
treatment, etc.

Existing water licences 
will need to be 
amended to add the 
proposed facility, 
treatment, etc.

Existing water licences 
will need to be 
amended to add the 
proposed facility, 
treatment, etc.

BC Environmental 
Assessment Act: 
Environmental 
Certificate/Exemption

Environmental 
Certificate process can 
take several years and 
cost hundreds of 
thousands of dollars.

Applying for an 
exemption is an option 
but can still take 1 2 
years and requires an 
early engagement plan.

First Nations 
consultation is part of 
both the Environmental 
Certificate process and 
the Exemption process.

Environmental 
Certificate process can 
take several years and 
cost hundreds of 
thousands of dollars.

Applying for an 
exemption is an option 
but can still take 1 2 
years and requires an 
early engagement plan.

First Nations 
consultation is part of 
both the Environmental 
Certificate process and 
the Exemption process.

BC Water Sustainability 
Act: Section 11 
Applications

Section 11 applies to 
work in and about a 
stream, which will apply 
to the submarine 
pipeline.

Section 11 applies to 
work in and about a 
stream, which will apply 
to the overland pipeline 
option for stream 
crossings.

Section 11 applies to 
work in and about a 
stream, which will apply 
to the intakes and 
facility construction 
near the shoreline.

Section 11 applies to 
work in and about a 
stream, which will apply 
to the submarine 
pipeline, intakes, and 
facility construction near 
the shoreline.

Section 11 applies to 
work in and about a 
stream, which will apply 
to the submarine 
pipeline, intakes, and 
facility construction near 
the shoreline.

Federal Fisheries Act This Act should be 
reviewed to determine 
what is applicable to 
this project.

Projects with the 
potential to adversely 
impact fish and/or fish 
habitat should be 
reviewed by Fisheries 
and Oceans Canada 
(DFO) through the 
Request for Review 
process. There are 

kokanee habitat areas 
near Fintry.

This Act should be 
reviewed to determine 
what is applicable to 
this project.

Projects with the 
potential to adversely 
impact fish and/or fish 
habitat should be 
reviewed by Fisheries 
and Oceans Canada 
(DFO) through the 
Request for Review 
process.

This Act should be 
reviewed to determine 
what is applicable to 
this project.

Projects with the 
potential to adversely 
impact fish and/or fish 
habitat should be 
reviewed by Fisheries 
and Oceans Canada 
(DFO) through the 
Request for Review 
process.

This Act should be 
reviewed to determine 
what is applicable to 
this project.

Projects with the 
potential to adversely 
impact fish and/or fish 
habitat should be 
reviewed by Fisheries 
and Oceans Canada 
(DFO) through the 
Request for Review 
process.

Canadian Navigable 
Waters Act 

This Act applies to work 
on navigable waters, 
which includes 
Okanagan Lake.

This Act applies to work 
on navigable waters, 
which includes 
Okanagan Lake.

This Act applies to work 
on navigable waters, 
which includes 
Okanagan Lake.

This Act applies to work 
on navigable waters, 
which includes 
Okanagan Lake.

Transportation Acts & 
Regulations

N/A Pipe within MoTI right-
of-way must be 
approved by MoTI. 
Westside Road has 

with respect to 
geotechnical risk, per 
MoTI, and construction 
approvals will be 
challenging.  

Notes: 
1. Depending on the proposed alignment and land ownership, the overland transmission main in Option 1B may also be subject to the following 

regulations:
a. Species at Risk Act
b. Migratory Birds Convention Act
c. BC Land Act
d. BC Wildlife Act
e. BC Heritage Conservation Act

2. Local Government requirements (i.e., development permit requirements) were not considered
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Table 3.4 summarizes our comparison of each option:

Component Option 1A Groundwater
supply w submarine
transmission main

Option 1B Groundwater
supply w overland
transmission main

Option 2A Independent Option 2B
Independent intakes

initially; common intake
and filtration WTP in
future

Option 3 Common
intake and WTP

TECHNICAL

Source Quantity near 
term

Fintry/Shorts Creek 
Aquifer provides 
adequate quantity.

(4)

Fintry/Shorts Creek 
Aquifer provides 
adequate quantity.

(4)

Okanagan Lake provides 
adequate quantity. 
Larger volume relative to 
the Fintry/Shorts Creek 
Aquifer

(5)

Okanagan Lake provides 
adequate quantity. 
Larger volume relative to 
the Fintry/Shorts Creek 
Aquifer

(5)

Okanagan Lake provides 
adequate quantity. 
Larger volume relative to 
the Fintry/Shorts Creek 
Aquifer

(5)

Source Quality near 
term

Quality is good at 
existing demands. 

(5)

Quality is good at 
existing demands. 

(5)

Okanagan Lake quality is 
generally good. Algae 
blooms, zebra and 
quagga mussels possible 
at shallow depths; 
cyanobacteria at deeper 
depths. Surface water 
has seasonal turbidity 
issues,

(3)

Okanagan Lake quality is 
generally good. Algae 
blooms, zebra and 
quagga mussels possible 
at shallow depths; 
cyanobacteria at deeper 
depths. Surface water 
has seasonal turbidity 
issues,

(3)

Okanagan Lake quality is 
generally good. Algae 
blooms, zebra and 
quagga mussels possible 
at shallow depths; 
cyanobacteria at deeper 
depths. Surface water 
has seasonal turbidity 
issues,

(3)

Risk to Quantity long 
term

Aquifer is somewhat 
more susceptible than 
Okanagan Lake to 
quantity issues, but 
marginal as level is 
controlled by Okanagan 
Lake

(5)

Aquifer is somewhat 
more susceptible than 
Okanagan Lake to 
quantity issues, but 
marginal as level is 
controlled by Okanagan 
Lake

(5)

Okanagan Lake provides 
adequate quantity. Less 
concern with quantity 
long term than the 
Fintry/Shorts Creek 
Aquifer

(5)

Okanagan Lake provides 
adequate quantity. Less 
concern with quantity 
long term than the 
Fintry/Shorts Creek 
Aquifer

(5)

Okanagan Lake provides 
adequate quantity. Less 
concern with quantity 
long term than the 
Fintry/Shorts Creek 
Aquifer

(5)

Risk to Quality long 
term

Some in-situ filtration 
and barrier provided for 
groundwater. There is 
uncertainty of the quality 
at MDD pumping rates 
due to presence of septic 
fields.

(4)

Some in-situ filtration 
and barrier provided for 
groundwater. There is 
uncertainty of the quality
at MDD pumping rates 
due to presence of septic 
fields.

(4)

Okanagan Lake is more 
susceptible to quality 
changes over time.

(2)

Okanagan Lake is more 
susceptible to quality 
changes over time.

(2)

Okanagan Lake is more 
susceptible to quality 
changes over time.

(2)

Source Redundancy Single point of diversion.
(3)

Single point of diversion.
(3)

Two points of diversion.
(5)

Two points of diversion 
initially. Westshore 
intake can be configured 
to be brought online in 
emergency situations.

(4)

Single point of diversion.
(3)

Transmission High Approximately 12 
km of transmission main 
in Okanagan Lake 
required. Concerns with 
increased water age and 
pipeline failure (e.g., from 
boat anchors)

(1)

Medium Approximately 
8 km of transmission 
main adjacent to 
Westside Road required.
Concerns with increased 
water age. Future 
connections easier with 
overland pipeline.

(3)

Lowest No new 
transmission mains 
required. Future service 
area connections 
difficult.

(4)

Medium Approximately 
4 km of transmission 
main in Okanagan Lake 
required when filtration 
exemption is not 
acceptable. Future 
service area connections 
difficult. Some concern 
with pipeline failure (e.g., 
from boat anchors)

(3)

Medium Approximately 
4 km of transmission 
main in Okanagan Lake 
required. Future service 
area connections 
difficult. Some concern 
with pipeline failure (e.g., 
from boat anchors)

(3)

Water Treatment Least amount of 
treatment possible, but 
dependent on non-
GARP status and effects 
of nearby septic fields at 
increased pump rates. 

(5)

Least amount of 
treatment possible, but 
dependent on non-
GARP status and effects 
of nearby septic fields at 
increased pump rates. 

(5)

Highest level of 
treatment required UV 
and chlorine initially, 
filtration eventually.

(1)

Highest level treatment 
required UV and 
chlorine initially, filtration 
eventually.

(2)

Highest level treatment 
required UV and 
chlorine initially, filtration 
eventually.

(3)

Source Protection Plan1 New SPP for 
groundwater source 
required.

(4)

New SPP for 
groundwater source 
required.

(4)

Updated to the existing 
combined SPP required.
Significant effort 
required to implement 
and manage SPP.

(2)

Updated to the existing 
combined SPP required.
Significant effort 
required to implement 
and manage SPP.

(2)

Updated to the existing 
SPP required for the 
Killiney intake only.
Significant effort 
required to implement 
and manage SPP.

(3)

Operational 
Considerations System 
Complexity

Least complex as long as 
groundwater remains 
non-GARP.

(5)

Least complex as long as 
groundwater remains 
non-GARP.

(5)

Two facilities to Operate. 
Residuals management 
will be required when 
filtration is implemented.

(1)

Two disinfection facilities 
to run initially. One 
facility to Operate 
ultimately. Residuals 
management will be 
required when filtration 
is implemented.

(2)

One facility to Operate. 
Residuals management 
will be required when 
filtration is implemented.

(3)

Sum 36 38 28 28 30

Average (4) (4.2) (3.1) (3.1) (3.3)
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FINANCIAL2

Capital Costs Grant 
Eligible

Medium lifecycle Cost:
Ph. 1 Capital: $16.052M
Ph. 2 Capital: $0
Total: $16.1M

(3)

Low lifecycle Cost:
Ph. 1 Capital: $12.614M
Ph. 2 Capital: $0
Total: $12.6M

(5)

High lifecycle Cost:
Ph. 1 Capital: $11.225M
Ph. 2 Capital: $7.540M
Total: $18.8M

(2)

Highest lifecycle Cost:
Ph. 1 Capital: $11.225M
Ph. 2 Capital: $9.522M
Total: $20.7M

(1)

Medium lifecycle Cost:
Ph. 1 Capital: $10.509M
Ph. 2 Capital: $4.772M
Total: $15.2M

(4)

Regulatory and 
Operation Costs non-
Grant Eligible

Regulatory: $390K
O&M (1 40-yrs): $1.354M
O&M (20 40-yrs): +$191K
Well refurb.: $360K
Total: $2.3M

(5)

Regulatory: $390K
O&M (1 40-yrs): $1.354M
O&M (20 40-yrs): +$191K
Well refurb.: $360K
Total: $2.3M

(5)

Regulatory: $20K
O&M (1 40-yrs): $2.374M
O&M (20 40-yrs): $3.794M
Well refurb.: $0
Total: $6.2M

(1)

Regulatory: $20K
O&M (1 40-yrs): $1.891M
O&M (20 40-yrs): $2.989M
Well refurb.: $0
Total: $4.9M

(2)

Regulatory: $18K
O&M (1 40-yrs): $1.409M
O&M (20 40-yrs): $2.989M
Well refurb.: $0
Total: $4.4M

(3)

Lifecycle Cost - Total Total (40-yrs): $18.347M
(4)

Total (40-yrs): $14.908M
(5)

Total (40-yrs): $24.954M
(2)

Total (40-yrs): $25.647M
(1)

Total (40-yrs): $19.647M
(3)

Asset Renewal Cost $206K/yr Second 
lowest annual cost

(4)

$172K/yr Lowest annual 
cost

(5)

$482K/yr Highest 
annual cost

(1)

$445K/yr Second 
highest annual cost

(2)

$320K/yr Third lowest 
annual cost. 

(3)

Operational 
Considerations Staffing 
Levels

Lowest level of effort.
Lower level of treatment 
required compared to 
surface water.

(5)

Lowest level of effort.
Lower level of treatment 
required compared to 
surface water.

(5)

Highest level of effort.
Two facilities to operate.

(1)

Medium to high level of 
effort. Two facilities to 
operate initially; one 
facility to operate 
ultimately

(2)

Medium level of effort.
One facility to operate. 

(3)

Sum 21 25 7 8 16

Average (4.2) (5) (1.4) (1.6) (3.2)

ENVIRONMENTAL & REGULATORY

Environmental 
Considerations

High impact Portion of 
12 km transmission main 

(1)

Medium to high impact 
8 km of overland 

transmission main 
alignment can may be 
detrimental to habitat.

(2)

Medium to high impact 
two facilities in or near 

the riparian area and two 
lake intakes required. 

(3)

Medium to high impact
two facilities in or near 

the riparian area and two 
lake intakes required 
initially; 4 km submarine 
transmission main 
required eventually. 

(2)

Medium to high impact
one facility in or near 

the riparian area, one 
lake intake and 4 km 
transmission main 
required. 

(2)

Regulatory
Considerations

Highest time and effort 
Crown Tenure required 
for submarine pipeline 
option. New water 
licence required for 
additional groundwater 
extraction. 
Environmental 
Certificate or Exemption 
required for 
groundwater extraction. 
Section 11 applies.

(1)

High time and effort 
MoTI approval required. 
Areas along alignment 

gh 

Several other Acts may 
apply to this Option, 
depending on final 
alignment and land 
ownership. New water 
licence required for 
additional groundwater 
extraction. 
Environmental 
Certificate or Exemption 
required for 
groundwater extraction. 
Section 11 applies.

(2)

Medium time and effort 
Crown Tenure required 

for intakes. Section 11 
applies. Water licence 
amendments are 
required.

(3)

Medium to high time 
and effort Crown 
tenure required for 
intakes and submarine 
pipeline. Section 11 
applies.
Water licence 
amendments are 
required.

(2)

Medium to high time 
and effort Crown 
tenure required for 
intakes and submarine 
pipeline. Section 11 
applies. Water licence 
amendments are 
required.

(2)

Sum 2 4 6 4 4

Average (1) (2) (3) (2) (2)

COMBINED

Total Sum 59 67 41 40 50

Average (3.7) (4.2) (2.6) (2.5) (3.1)

Weighted Average:
Technical: 33.3%
Financial: 33.3%
Environmental and 
Regulatory: 33.3%

(3) (3.7) (2.5) (2.2) (2.8)

Most Desirable (5) | Moderate/Highly Desirable (4) | Moderately Desirable (3) | Low/Moderately Desirable (2) | Least Desirable (1)

Notes:
General - Effects of climate change have been considered as much as possible with the information available.

1. Effort to implement and manage an SPP for surface water based on:
a. RDCO feedback,
b. challenges protecting large bodies of water compared to groundwater
c. high risk contributors to source water quality (e.g., boat launch, beach access, wildfires, etc.)

2. Cost values reflect August 2021 NPV.
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4.1 OTHER OKANAGAN VALLEY WATER PROVIDERS
This section considers what other Okanagan Valley water purveyors are doing to provide 
water to their customers.

Greater Vernon Water operates two water treatment plants: Duteau Creek and Mission Hill. 
The Duteau Creek WTP uses a creek water source and has a three-step treatment process 
that includes clarification with Dissolved Air Floatation (DAF), UV and chlorine disinfection. 

The Mission Hill WTP draws water from a 20 m deep intake in Kalamalka Lake and currently 
provides UV and chlorine disinfection. Greater Vernon Water has received federal funding 
to add filtration to the Mission Hill WTP. 

The District of Lake Country uses four surface water sources: Okanagan, Kalamalka, Beaver 
and Oyama lakes. Each source is disinfected with chlorine. UV disinfection is provided for
Okanagan Lake and Kalamalka Lake sources. Okanagan Lake and Kalamalka Lake provide 
the best raw water quality of the four sources. The District of Lake Country has constructed 
interconnects to supplement the Beaver Lake and Oyama Lake distribution systems when 
water quality in those systems is poor. 

the future to provide a reliable, high quality water supply for each of their distribution 
systems.

There were discussions entertaining the possibility of connecting the Lake Country 
Okanagan Lake system with Killiney and Westshore, but this was ultimately ruled out due 

submarine transmission main across the lake.

Kelowna uses four different water providers to supply residents with water:

- City of Kelowna Water Utility (CITY)
- Glenmore Ellison Irrigation District (GEID)
- Rutland Waterworks (RWD)
- Black Mountain Irrigation District (BMID)
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Two of the water providers, CITY and GEID, rely on Okanagan Lake as a primary water 

four different lake intakes and disinfects using UV and chlorination. GEID primarily provides 
water from a 34 m deep lake intake and uses UV and chlorine disinfection as treatment.

The City of Kelowna has developed an Integrated Water Supply Plan which uses filtration 
exemption in its approach. Filtration will be added in the future after raw water quality has 
deteriorated or it is required by drinking water quality regulations.

The City of West Kelowna operates four separate water systems. The water systems will be 
combined into two after the completion of the Rose Valley Water Treatment Plant, which is 
under construction. 

The Powers Creek WTP uses a combined DAF clarification and filtration process, followed 
by UV and chlorine disinfection. The Rose Valley WTP will use a similar treatment process. 
Neither of the two systems uses Okanagan Lake as a water source.

Creek. Peachland has a new WTP which treats water using DAF clarification and dual 
media filtration, followed by UV and chlorine disinfection. 

The District of Peachland considered using Okanagan Lake as a water source, but 
ultimately selected Peachland Creek based on two main factors: 

1. Peachland is located on a long hill and pumping costs would be prohibitively 
expensive if their WTP site was at the lake. 

2. Peachland Creek provides reliable source water in terms of both quality and 
quantity.

The District of Summerland uses Trout Creek as a water source. Treatment is provided 
using a micro-sand ballasted clarification process, filtration, and chlorine disinfection.

The City of Penticton uses water from two sources: Penticton Creek and Okanagan Lake. 
process uses DAF, 

filtration and chlorine disinfection.

4.2 POINT OF ENTRY / POINT OF USE (POE / POU)
A POE water treatment process treats all water entering a home, whereas a POU system 
treats water at a single location inside a home (i.e., a faucet). Although the water treatment 



REGIONAL DISTRICT OF CENTRAL OKANAGAN
KILLINEY AND WESTSHORE WATER SYSTEMS STUDY:
SUMMARY AND EVALUATION OF SUPPLY AND TREATMENT OPTIONS

23

equipment is installed at each individual residence, the equipment is typically owned and 
maintained by the water purveyor and not the homeowner. Every single homeowner must 
agree to POE / POU treatment and sign a letter of consent for it to be approved of as a 
water treatment strategy in a water system.

POE / POU systems are approved for water systems that service 500 or fewer individuals 
and are typically considered by communities with fewer than 40 homes (Small Water 
Systems BC, 2021). In BC, communities with POE / POU typically have 15 or fewer 
connections. The British Columbia Water & Waste Association (BCWWA) recently 
completed a small water system project and found that the cost/benefit begins to drop 
after five installations.

Given that the ultimate build-out for Killiney and Westshore are 427 and 526 residential 
connections, respectively, we do not believe that POE / POU water treatment should be 
considered further. 

4.3 CONNECTION TO OKANAGAN INDIAN BAND
The RDCO requested that Urban explore the possibility of a shared WTP and connection 
with Okanagan Indian Band (OKIB), who has a distribution system north of Westshore. 
OKIB has indicated that they are in the process of developing improvements to their own 
system and are not interested in joining a shared system at this time.

Overall, we consider Option 1B, with a common groundwater source and WTP at the 
Fintry/Shorts Creek Aquifer, the most favourable of the options. Here is a summary of why 
Option 1B was selected:

Lifecycle Costs Its estimated total capital cost is the lowest of the options. Option 
1B also has the lowest 40-year lifecycle cost.
Eliminates Waste There are no lost investments in infrastructure with Option 1B. 
All work that would be completed in the initial phase is used in the ultimate 
scenario. 
Operations - From an operations standpoint, one site for all disinfection is preferred. 
As long as the groundwater remains non-GARP, filtration will likely not be required 
with current regulations.
Grant Funding - Combining the water systems will likely be viewed positively by the 
Province of BC if grant funding is sought.
Service Extension the overland transmission main alignment may create 
opportunities for extending servicing to new areas 
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5.1 RECOMMENDED SUPPLY AND TREATMENT STRATEGY
There are critical aspects of Option 1B that should be verified before it can be considered a 
viable supply and treatment strategy.

1. An overland transmission main alignment must be determined. If MoTI will not 
permit a transmission main within their ROW on Westside Road, an alternate 
alignment will need to be secured. There may be land negotiations and Crown 
Tenure applications required with this option.

2. An Environmental Assessment Officer (EAO) should be engaged to determine if an 
Environmental Certificate or Exemption is appropriate.

3. Complete additional water quality monitoring and characterization that considers 
higher extraction rates per report. Septic systems in Lower Fintry
may cause higher chloride, sodium and nitrate concentrations in the aquifer at 
increased pump rates.

If the results of any of the above reveal that Option 1B is not feasible, Option 1A and 3 should 
be given consideration. 

5.2 DESIGN CRITERIA
We will consider the following design criteria when expanding on the preferred option in 

The water supply and treatment equipment will be sized to supply up to the maximum day 
demand (MDD). Fire flows and peak flows would be supplied by reservoirs. 

The previous reports offered conflicting build-out connection numbers for the Killiney and 
Westshore Water Systems. The RDCO verified the correct values to use. The build-out also 
needs to include the Upper Fintry/Shahal Road/Valley of the Sun service area, which is 
presently supplied by the Fintry/Shorts Creek Aquifer:

- Upper Fintry/Shahal Road/Valley of the Sun: 325 connections
- Killiney: 427 connections
- Westshore: 526 connections

The RDCO Subdivision Servicing Bylaw domestic demand criteria for designing water 
distribution systems in residential areas is 2,100 L/cap/day for maximum day demands. The 
City of Kelowna uses 1,800 L/cap/day for the same criteria and 3.0 people per dwelling. Flow 
data for Killiney and Westshore provided by the RDCO from 2020 and 2021 compares more 
closely to the 1,800 L/cap/day while considering three people per household with the 
existing number of connections. Note that the flow data is from the last 12 months, while 
the connection totals were provided in June 2022:
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Upper
Fintry/Shahal
Road/ Valley

of the Sun

Killiney Westshore

# of ex. connections 159 295 293
Calculated MDD (using
1,800 L/cap/day)

9.9 L/s 18.4 L/s 18.3 L/s

Actual MDD (from 2021
data)1

17.1 17.3 L/s 15.21 L/s

Notes:
1. Actual 2021 MDD for the existing water system service area was significantly higher than 

typical (more than 3x higher than 2020) due to the prolonged drought and forest fires 
which impacted the west side of Okanagan Lake. (Western Water, 2022)

Given that the actual MDD values for Killiney & Westshore from the current data (outside of 
2021 where the water demand was significantly higher than usual due to the White Rock 
Lake fire) are lower than the calculated demand estimates, we believe that 1,800 L/cap/day 
is a reasonable, conservative value for estimating build-out water demands as noted below:

- Upper Fintry/Shahal Road/Valley of the Sun: 20.3 L/s
- Killiney: 26.7 L/s
- Westshore:  32.9 L/s
- Combined: 79.9 L/s

As mentioned previously in this report, the Killiney water system does not provide adequate 
CT time for 3-log removal of Giardia in the two lowest pressure zones. Agua used 7.5 °C as 
the minimum temperature to calculate the required CT time (Agua, 2016). Larratt reported 
that that the minimum measured water temperature at the proposed intake depths (20 m 
to 40 m deep) was 4 °C (Larratt, 2012). We will use 4 °C as the minimum water temperature 
when calculating the required CT time for each system.

The transmission main between Killiney and Westshore should provide ample CT time 
between the two water systems and may even require that chlorine is boosted at some 
point along the main. We will determine if chlorine boosting is likely in the subsequent 

We will also need to determine if the chlorine contact time for the Upper Fintry/Shahal
Road/Valley of the Sun area is adequate with the proposed changes (i.e., increased pump 
rates).
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The Drinking Water Treatment Objectives for Surface Water Supplies in British Columbia 
provides the microbiological targets for treating surface water in BC (Province of British 
Columbia, 2012). They are:

- 4-log reduction or inactivation of viruses.
- 3-log reduction or inactivation of Giardia and Cryptosporidium.
- Two treatment processes for surface water.
- one (1) nephelometric turbidity unit (NTU).
- No detectable E. Coli, fecal coliform and total coliform

Raw water quality must meet, and continue to meet, the following criteria for filtration 
exemption to be accepted:

- Minimum of two disinfections, providing 4-log reduction of viruses and 3-log 
reduction of Cryptosporidium and Giardia.

- The number of E. coli in raw water does not exceed 20/ 100 mL in at least 90% of the 
weekly samples in the past six months.

- Average daily turbidity levels measured at equal intervals (at least every four hours) 
immediately before the disinfectant is applied are around 1 NTU, but do not exceed 
5 NTU for more than two days in a 12-month period.

- A watershed control program is maintained that minimizes the potential for fecal 
contamination in the source water (Health Canada, 2012b).

The Drinking Water Treatment Objectives (Microbiological) for Ground Water Supplies in 
British Columbia provides guidance on what microbiological objectives need to be 
achieved for a groundwater source to be considered potable (Province of British Columbia, 
2015). They are:

-
Two disinfection methods equivalent to surface water sources required at a 
minimum.

- -viruses 
only): 4-log removal of viruses required.

- : 
disinfection not required for water source to be considered potable.

Given the stability of the existing water quality, it is likely that filtration deferral will continue 
to be acceptable for the Fintry groundwater source with increased demands. Turbidity is 
expected to remain consistently below 1 NTU (Western Water, 2022). Filtration exemption is 
also more likely to be approved if a well is properly constructed and protected to minimize 
the potential for fecal or other pathogenic-related contamination in the source water, and a 
Well Protection Plan (or equivalent satisfactory to the Drinking Water Officer) is in place
(Province of British Columbia, 2015).
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It should be noted that groundwater turbidity samples may be required not to exceed 3.0 
NTU for filtration exemption to be acceptable, which is lower than the 5.0 NTU limit for 
surface water filtration exemption. Per the BC Drinking Water Treatment Objectives 
(Microbiological) for Ground Water Supplies in British Columbia:

be indicative of a 
failure of the treatment barrier provided by subsurface filtration. In comparison, a 

Water Treatment Objectives (Microbiological) for Surface Water Supplies in British 

rather sufficient disinfection technologies are employed. This is why the allowable 
upper limit for turbidity in systems that have credit for subsurface filtration is lower 
(3.0 NTU) than the 5.0 NTU maximum permitted for a system that has a filtration 

To confirm turbidity level requirements for filtration exemption, the credit for subsurface 
filtration will have to be determined in accordance with the Guidelines for Pathogen Log 
Reduction Credit Assignment (Province of British Columbia, 2022).

If a filtration exemption is approved by the Ministry of Health, it is likely to be accepted 
indefinitely so long as the RDCO is able to demonstrate acceptable water quality data to a 
Drinking Water Officer through regular reporting.

5.3 NEXT STEPS

Provided RDCO is in agreement with the recommended option per Section 5.1, we suggest 
that the following items be reviewed as part of the concept refinement work:

System Component Items to be Reviewed
Groundwater Well Engage an EAO to better understand the 

Environmental Certificate or Exemption
process and requirements.
Determine the extent of the required well 
upgrades to supply the build-out MDD.
Optional additional water quality 
monitoring & characterization considering 

report. 
Treatment Review available source water quality and 

identify if any parameters do not meet 
filtration exemption criteria
Confirm requirements to achieve required 
chlorine contact time in the Killiney and 
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Westshore water systems using a lower 
temperature than that used in past reports.
Determine if there is adequate chlorine 
contact time for treated water conveyed to 
the Upper Fintry/Shahal Road/Valley of the 
Sun service area due to higher pump/flow 
rates.
Determine if chlorine boosting is required 
for water conveyed to Killiney and 
Westshore.
Update past conceptual site layout and 
verify that there is adequate space for 
proposed works 
Continue to communicate with MoTI to 
assess the feasibility of placing a 
watermain in the Westside Road ROW. 

permit the watermain within their ROW.
High Lift Pump Station and Transmission 
Main

Review regulatory requirements for the 
watermain alignment. 
Confirm sizing for the proposed pump 
station 
Confirm the site location of the proposed 
treatment facility.

Identify a preferred tie-in location for the 
transmission main to the Killiney and 
Westshore water systems
Review past cost estimate in detail and 
update as required based on recent tender 
prices in the Interior. Prepare updated cost 
estimate for the works that incorporates 
findings from the above tasks

Costs Prepare an updated cost estimate that 
incorporates findings from the above tasks.

We trust this report includes the information required for the RDCO to select a preferred
path forward for providing the Killiney and Westshore water systems with a supply and 
treatment plan that meets the British Columbia Drinking Water Protection Regulation or 
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Groundwater Protection Regulation, and the Guidelines for Canadian Drinking Water
Quality.

If you have any questions regarding the content of this report, please feel free to contact us.

Sincerely,

URBAN SYSTEMS LTD.

Jeremy Clowes, P.Eng. Ryan Stewart, P.Eng.
Principal, Water and Wastewater Engineer Project Engineer

/rs
Enclosure

U:\Projects_KEL\1179\0109\01\R-Reports-Studies-Documents\R1-Reports\1.1 Summary and Evaluation of Supply and Treatment\2022-06-15 - Summary and Evaluation of Supply and 
Treatment Options_tech memo_Rev5_final.docx
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