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EXECUTIVE SUMMARY 
 
Greater Vernon Water (GVW) is a function of the Regional District of North Okanagan (RDNO) and is the 
public water utility that provides water services to the City of Vernon, District of Coldstream and areas of 
Electoral Areas “B”, “C” and “D” and the Township of Spallumcheen.  GVW updated their Master Water 
Plan in 2012 and a referendum was held in 2014 to borrow up to $70 million to complete six (6) priority 
projects identified in the 2012 Master Water Plan (2012 MWP).  The referendum failed and the RDNO 
Board of Director’s (BOD) created a Stakeholder Advisory Committee (SAC) to receive input from a 
stakeholder and community perspective as to the adequacy and completeness of the 2012 MWP.  
 
From the fall of 2015 to spring of 2016, the SAC met monthly to complete an in-depth review of the 2012 
MWP and provided a number of recommendations to the Greater Vernon Advisory Committee (GVAC) 
and the RDNO BOD.  These recommendations were used to move forward with the master water 
planning process for GVW resulting in the 2017 MWP.   
 
During the development of the 2017 MWP, a number of events occurred that also influenced the 
outcomes of the 2017 MWP as follows: 

• GVW initiated a detailed sampling program at the Duteau Creek Water Treatment Plant (DCWTP) 
to support the installation of UV treatment to meet Provincial standards, 

• GVW commissioned a number of studies and pilot tests, 

• Progress was made with the GVW asset management and infrastructure renewal planning 
process which has been incorporated into the financial implementation strategy of the 2017 MWP, 

• GVW received a grant from the Clean Water and Wastewater Fund in early 2017 to install UV 
treatment at the DCWTP and the design and construction began immediately to commission the 
UV treatment plant in 2018, and  

• Provincial and Interior Health (IH) policies were incorporated into the 2017 MWP, which resulted 
in a formal letter of agreement under section 38 of the BC Public Health Act between IH and GVW 
to address the uncertainty of filtration at the DCWTP outside of the MWP, 

     
The long term treatment and supply strategy for GVW developed for the 2017 MWP includes the following 
major infrastructure projects:  
 

 
Project Description 

Cost 
(2017 $’s) 

2017 Master Water Plan 
Project Staging 

Duteau Creek UV Treatment $7.0 M 2017 

Mission Hill Filtration $33.1 M 2023 

Aberdeen Dam $7.0 M 2026 

System Separation $33.4 M 2028, 2033, 2037 

Gold-Paradise Extension $4.0 M 2035 

Goose Lake Supply from 
Okanagan Lake 

$3.3 M 2041 
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The Financial Implementation Strategy (FIS) for the 2017 MWP incorporates the following: 

• The use of reserves as a funding source for larger projects.  

• The use of senior government infrastructure grants as a funding source for major projects. 

• The use of Development Cost Charges (DCC) as a funding source for growth-related projects. 

• Annual increases in the level of funding for asset renewal phased-in over the life for the plan, 
consistent with the asset management investment plan.  

• The use of current revenue as a funding source, and balanced between new capital projects 
with renewal projects from year to year. 

 
The time horizon of the 2017 MWP is 25 years, and the total investment in infrastructure projects is $311 
million.  Of that total, $186 million (or 60%) relates to asset renewal and replacement and 40% towards 
new capital projects identified in the preferred option.   
 
The impact to water rates in the short term as recommended in the FIS includes a 5% rate increase 
phased-in over five (5) years (2018 to 2022) over and above the rate of inflation.  The 5% increase can 
be fully attributed to the phase-in of the asset management investment plan.  The necessity for even 
higher rate increases to fund the full phase-in of the asset management investment plan was offset by 
reduced debt servicing costs over the plan’s time horizon and growth in the number of water users. 
 
There is adequate financial flexibility within the financial implementation strategy to deal with and mitigate 
various challenges and issues that may arise in the future. 
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ACRONYMS 
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1. INTRODUCTION 
 
Greater Vernon Water (GVW) is a function of the Regional District of North Okanagan (RDNO) and is the 
public water utility that provides water services for the City of Vernon, District of Coldstream and areas 
of Electoral Areas “B”, “C” and “D” and the Township of Spallumcheen.  GVW was formed as a regional 
water system in 2003 as a result of a consolidation of three (3) large water utilities – the City of Vernon, 
District of Coldstream and North Okanagan Water Authority (previously operated as the Vernon Irrigation 
District) and a number of small private utilities.   
 
To facilitate the formation of GVW and to guide infrastructure improvement required to meet legislative 
requirements for drinking water, the 2002 GVW Master Water Plan (MWP) was developed.  This MWP 
was updated in 2004 to accommodate changes in the legislative environment and utility conditions.  GVW 
continued to operate under the 2002/04 MWP until Interior Health (IH) issued an order for the RDNO to 
update the MWP on March 11, 2011.     
 
2. BACKGROUND 
 

2.1. Greater Vernon Water 2012 Master Water Plan 
 
The development of the GVW 2012 MWP was initiated after the IH order and took approximately two (2) 
years to complete.  GVW retained a team of three (3) consultants (AECOM, Associated Engineering and 
Kerr Wood Leidal) to guide and complete the document. 
 
The project included: 

• compiling a Technical Advisory Committee (TAC) made up of representatives of the consulting 
engineering firms and engineers, technologists, corporate administrative officers, finance and 
other representatives from the RDNO, City of Vernon, District of Coldstream and the agricultural 
community, 

• monthly TAC meetings were scheduled from November 2011 to June 2013 that reviewed the 
work as it was completed and assisted in the MWP development.    

• developing ten (10) Technical Memorandums (TMs) to address all the components within the 
work scope of the project,  

• presenting the findings to the RDNO Board of Directors (BOD),  

• submission to IH for acceptance, and  

• final adoption of the GVW 2012 MWP by the BOD.   
 
The 2012 MWP examined all aspects of the GVW utility and consisted of the following ten Technical 
Memorandums (TMs): 

TM1 – Domestic and Agricultural Water Demand Forecast 

TM2 – Evaluation of Water Supply Sources 

TM3 – Source Storage and Supply 

TM4 – Domestic Water System Analysis 

TM5 – Independent Agricultural System
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TM6 – Water Conservation Strategies 

TM7 – Water Treatment 

TM8 – Financial Issues and Principles to Support the MWP 

TM9 – System Separation Option Analysis  

TM10 – GVW Financial Plan 
 
From the information provided in the first eight (8) TMs, TM9 compiled nine (9) long term supply and 
treatment options to guide GVW over the next 40 years. The nine (9) options examined included using 
each source available to GVW as a single source (Duteau Creek, Kalamalka Lake or Okanagan Lake), 
using a combination of two (2) sources (Duteau Creek and Kalamalka Lake) and included a variation of 
separation projects from no further separation, partial separation to full separation of agricultural water. 
A cost benefit analysis and a review of non-cost considerations was completed by the TAC members on 
all nine (9) options.   
 
Option 2 was chosen as the preferred option that would bring GVW up to Provincial standards while also 
addressing other non-cost considerations in the most cost effective manner.  Option 2 included using two 
(2) sources (Duteau Creek and Kalamalka Lake) to service GVW customers and completing partial 
separation in the Lavington area. After review by the RDNO Board of Directors (BOD), oversizing the 
transmission main for the agricultural water was added to the plan to allow future generations the option 
of completing full separation in the BX area.  
 

2.2. Referendum to Finance the MWP 
 
In 2014, the BOD endorsed a referendum process to ask the electorate to endorse borrowing $70 Million 
to finance the following six (6) priority projects identified within the 2012 MWP: 

1. Filtration at Duteau Creek Water Treatment Plant (DCWTP) - $26.5 M 

2. System Separation in Lavington Area - $19.5 M 

3. Oversizing the Transmission Main for Future Separation - $3.5 M 

4. Domestic Distribution Improvements - $9.8 M 

5. Building a New Pump Station on Okanagan Lake for Agriculture - $2.6 M 

6. Raising Aberdeen Dam - $6.4 M 
 
On November 15, 2014, the borrowing referendum failed with 67% against and 33% in favour of 
borrowing for the system upgrades.  As the referendum failed, the project staging and financial strategy 
of the 2012 MWP could not be achieved and the 2012 MWP was no longer in compliance with IH 
conditions on permit. 
 
3. STAKEHOLDER ADVISORY COMMITTEE  
 
During and after the referendum, there was substantial public discussion to change the direction of the 
preferred option from Option 2 to an option that used Okanagan Lake as the main water source and the 
Duteau Creek source as an agricultural source.  A request was made to the BOD to complete a peer 
review of the MWP.  After the failure of the referendum, the BOD decided at their July 22, 2015 meeting 
to establish a Stakeholder Advisory Committee (SAC) to complete a review of the MWP.  The scope of 
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the SAC was to “review the 2012 MWP and provide input from a stakeholder and community perspective 
which will be considered as part of the 2012 MWP review.”  The SAC was made up of a variety of water 
users in different customer classes to ensure full representation of users (i.e. residential, industrial, 
commercial, institutional and agricultural).  There was a total of eleven (11) SAC committee meetings 
held between October 1, 2015 and April 21, 2016 where each of the ten (10) Technical Memorandums 
(TMs) of the 2012 MWP were presented and discussed in detail.  A detailed account of the SAC activities 
is outlined in the 2012 Master Water Plan Review Stakeholder Advisory Committee Report (GVW, 2016).   
 

3.1. SAC Recommendations 
 
Through the review process, the SAC developed a number of recommendations to further guide the GVW 
MWP.  All recommendations were presented to the Greater Vernon Advisory Committee (GVAC) for 
consideration and those recommendations requiring Board endorsement were forwarded to the BOD.   

The following SAC recommendations were carried by GVAC at a Special Meeting held on June 29, 2016, 
that guided staff on the development of the 2017 MWP but were not forwarded to the BOD for 
endorsement as specific action items were not required: 

I.  That the SAC is satisfied that all Options contained in TM9 (subject to variations) have 
adequately considered all feasible options available to meet Ministry of Health standards. 

II. That the following points presented by the General Manager, Finance be considered by the 
Greater Vernon Advisory Committee when finalizing the financial strategy of the Master Water 
Plan: 

− Finalize the Option, then develop a financial strategy. 

− Use existing reserves as a funding source in plan. 

− Use grants as a funding source in plan. 

− Use DCC as a funding source in plan. 

− Use current revenue as a funding source – balance with renewal projects from year 
to year. 

− Delay timing of major projects, where feasible. 

− Increase annual contribution to reserves – balance with annual capital plan from year 
to year. 

III. That the SAC is satisfied with the level of detail provided in TMs 1 through TM8 supplemented 
by the additional information provided to the Committee within the SAC Question Papers 
provided throughout the 2012 MWP SAC review.  

IV. That the SAC is satisfied with the engineering analysis provided in TMs 1 through TM8 
supplemented by the additional information provided to the Committee within the SAC 
Question Papers provided throughout the 2012 MWP SAC review. 

V. That the SAC is satisfied with the cost estimates provided in TMs 1 through TM8 
supplemented by the additional information provided to the Committee within the SAC 
Question Papers provided throughout the 2012 MWP SAC review. 

VI. That the SAC put forth the following three (3) Options to the Greater Vernon Advisory 
Committee for consideration:  

a. Option 1 - the option with the lowest financial impact to water users based on the 
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lowest Net Present Value (NPV) with no further separation;  

b. Option 2 - the option with the highest benefit to cost ratio (NPV) with partial 
separation; and  

c.  Option 3 - the option with the highest benefit to cost ratio (NPV) that supports full 
separation.  

VII. That the SAC select Option 2 being the option with the highest benefit to cost ratio (Net 
Present Value) with partial separation as their first choice moving forward with the 2012 
Master Water Plan.  

VIII. That the SAC select Option 1 being the option with the lowest financial impact to water users 
based on the lowest Net Present Value (NPV) with no further separation as their second 
choice moving forward with the 2012 Master Water Plan. 

 
The following SAC recommendations were carried by GVAC at a Special Meeting held on June 29, 2016 
and presented and endorsed by the BOD at their regular meeting of July 20, 2016: 

IX. That the request from the Citizens for Changes to the Master Water Plan to hire an 
independent engineering consultant to undertake a peer review of the 2012 Master Water 
Plan not go forward. 

X. That any option that includes the DCWTP as a potable water source will examine using UV 
and air scrubbing in the DCWTP Reservoir to support a Filtration Exclusion application. 

XI. That the final Master Water Plan option provide for the use of two water sources and two water 
treatment plants. 

XII. That Options 4, 6, 7, 8 and 9 be removed from the Options list based on the highest capital 
cost with  lowest non-cost benefit ratio and not be considered in the Financial Planning Stage 
for the Stakeholder Advisory Committee review of the 2012 Greater Vernon Water Master 
Water Plan. 

XIII. That the staging of the treatment plants be changed so that MHWTP filtration is constructed 
first, noting that a Filtration Exclusion at DCWTP may be successful.  

XIV. That [regardless of the Option preferred, except Option 1] any separation should include sizing 
of the irrigation transmission main to allow for continued separation of domestic and irrigation 
water supplies and enable full separation in the future. 

XV. That alternative sources for irrigation be explored fully with the objective of reducing capital 
and operation costs. 

XVI. That a scheduled review of the MWP be completed every five to ten (5 – 10) years or prior to 
the construction of any significant capital project. 

XVII. That the Stakeholder Advisory Committee be reassembled after the Board of Directors has 
adopted a revised Master Water Plan, including a revised financial plan, to work with RDNO 
staff in preparation of a Communications Plan and an education package for distribution to 
the public prior to proceeding with a referendum. 

 
The endorsement of these recommendations provided staff guidance on moving forward with the 
planning process and where applicable, have been incorporated into the 2017 MWP.
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It should be noted that the following SAC recommendation forwarded to the GVAC for consideration could 
not be endorsed as it would conflict with the GVAC’s mandate and responsibility as the Committee 
appointed by the BOD to consider GVW issues: 

XVIII. That a Stakeholder Advisory Working Group be formed to deal with Greater Vernon Water 
issues. 

 
4. TECHNICAL BACKGROUND FOR THE GVW 2017 MWP 
 
A Master Water Plan (MWP) is a planning tool that water utilities use to guide utility improvements and 
infrastructure renewal decisions to ensure investments are completed in an organized and cost effective 
manner.  That being said, a MWP provides a snapshot in time as to the position of the utility, government 
legislation/policies and technologies available.  It is always prudent for utilities to be flexible so that as 
new information about the utility, changes to government policy and/or as new technologies become 
available, these can be incorporate into utility planning.  As such, a number of changes from the 2012 
MWP to the 2017 MWP have occurred, which are outlined in this section.   
 

4.1. Technical Overview 
 
The 2012 MWP process completed an in-depth review and analysis of GVW’s available water supplies, 
storage, distribution deficiencies and treatment options with the goals that GVW meet Provincial 
standards and to make improvements so that all customers receive the same level of service.  Much of 
the compilation and analysis completed in the 2012 MWP is still relevant in 2017 and are included directly 
into the 2017 MWP (TM1 through 8 as per Section 4.2).   
 
Most of the identification and analysis of options for long term compliance with Provincial standards   
completed in TM9 are also still relevant; however, there have been some significant changes with respect 
to meeting IH standards at the DCWTP and in projects staging (timing of the projects).  Hence, TM9 is 
being carried into the 2017 MWP with modifications as outlined in Section 4.3.   
 
The financial plan provided in TM10 is no longer valid.  However, the additional financial analysis of the 
three (3) short-listed options is still relevant to the eventual determination of Option 2 being selected as 
the preferred option.  As such, TM10 is being provided in the 2017 MWP for background information, but 
the new Financial Implementation Strategy (FIS) was created based on the updated option, project 
staging plan and new funding parameters.  The FIS for the 2017 MWP is provided in Section 6.   
 
Other changes since 2012 MWP include installation of UV treatment at the DCWTP, implementation of 
a Chlorine Management Program to reduce DBP in the distribution system and discussions with IH 
regarding the requirement of filtration at the DCWTP.  The following sections provide more detail about 
the TMs or TM modifications and any other significant direction changes since the 2012 MWP was 
originally endorsed. 
 

4.2. Technical Memorandums 1 through 8 
 
The SAC completed a thorough review of the all of the Technical Memorandums within the 2012 MWP 
as part of their committee mandate and provided the following recommendations:  

• That the SAC is satisfied with the level of detail provided in TMs 1 through 8 supplemented by
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•  the additional information provided to the Committee within the SAC Question Papers provided 
throughout the 2012 MWP SAC review.  

• That the SAC is satisfied with the engineering analysis provided in TMs 1 through TM8 
supplemented by the additional information provided to the Committee within the SAC Question 
Papers provided throughout the 2012 MWP SAC review. 

• That the SAC is satisfied with the cost estimates provided in TMs 1 through 8 supplemented by 
the additional information provided to the Committee within the SAC Question Papers provided 
throughout the 2012 MWP SAC review. 

 
As such, TMs 1 through 8 are being included directly as is into the 2017 MWP and are provided as 
Appendix A through to Appendix H.  
 
The following provides a brief summary of the content of each TM:   

TM1 – Domestic and Agricultural Water Demand Forecast – reviews the current water use 
(“demand”) for GVW and provides a prediction of how much water will be required in the 
future for domestic and agricultural customers.  These demands are then used as a basis 
for the rest of the MWP. 

TM2  –  Evaluation of Water Supply Sources – reviews all the water licenses that GVW holds, adds 
up how much water this totals and looks at where and how the water available can be used.  
TM2 also assesses how vulnerable GVW’s water sources are to drought and climate change 
and looks at other water sources that could be available to GVW. 

TM3  – Source Storage and Supply - builds upon the work completed in TM1 and TM2 and looks at 
the total storage licenses that GVW holds, how much water GVW can currently store and 
examines opportunities to increase storage to support growth within the GVW service area. 

TM4 – Domestic Water System Analysis – reviews the current state of the domestic (potable) 
distribution system and identifies capital improvements required to address deficiencies in 
the system to ensure an adequate level of service for all customers and for the long-term 
sustainability of the utility. 

TM5  –  Independent Agricultural System – with the goal of reducing capacity stress on the domestic 
system and lowering the cost of providing agricultural water, this TM examines the capital 
costs to separate the domestic system from the agricultural system to provide non-potable 
water for irrigation and treated water for domestic use. 

TM6  – Water Conservation Strategies - provides a Water Conservation Strategy to guide GVW in 
achieving water conservation targets.   

TM7  – Water Treatment - benchmarks the current treatment technologies used to treat GVW’s two 
(2) main potable water sources, analyzes the raw water of each source to identify long term 
treatment goals and examines the treatment options available to GVW in order to meet 
Provincial legislation.   

TM8 – Financial Issues and Principles to Support the MWP - reviews progress made on key 
management and financial strategies recommended in the 2002 MWP and outlines water 
utility Best Management Practices for financial planning and administration to incorporate 
into GVW policies and financial strategies. 
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4.3. Technical Memorandum 9 
 
The main purpose for a water utility to complete a MWP is to develop a long term plan to meet Provincial 
Standards and ensure a sufficient supply of water to its customers into the future.  In GVW’s case, the 
long term plan must ensure that a sufficient supply of water is available to sustain agriculture in addition 
to providing potable water in sufficient quantities for domestic use.   
   
TM9 of the 2012 MWP used all the information assembled in TMs 1 through 8 to develop nine (9) long 
term conceptual water supply and treatment options.  This analysis included calculating the lifecycle cost 
for each option using consistent unit estimates in order to complete a commensurate cost comparison 
between the options.  The options were then rated based on non-cost considerations important to 
operating a sustainable water utility.  This rating process was completed by both the TAC (in 2013) and 
the SAC (in 2016). 
 
Option 2 was the recommended/preferred option for both the TAC and the SAC based on a weighted 
Benefit-to-Cost Ratio of both that included the lifecycle cost and non-cost considerations.  Option 2 
included: 

• Using two (2) sources for supply (Kalamalka Lake and Duteau Creek),  

• Installing filtration on both sources to bring the sources in compliance with Provincial water quality 
requirements, 

• Increasing storage on Aberdeen Dam, 

• Using Okanagan Lake to supply non potable water for agricultural use, 

• Extending the Gold-Paradise diversion to increase supply in the Duteau watershed, 

• Completing system upgrades to address deficiencies in the domestic system, 

• Completing partial separation of the potable and non-potable supplies in the Lavington area to 
reduce treatment costs, and 

• Oversizing the transmission main for the agricultural water to allow future generations the option 
of completing full separation in the BX area (was added to the plan by the RDNO Board).  

 
Based on Provincial and IH policy changes (outlined in Section 4.9) and SAC recommendations, a 
modified version of Option 2 is the basis for the 2017 MWP, which is outlined in Section 5 below.  As the 
calculations and analysis for the nine (9) options contained within TM9 are considered valid for inclusion 
in the 2017 MWP, TM9 is provided in Appendix I.   

The following sections within TM9 are no longer valid for inclusion in the 2017 MWP: 

• The timeframe to provide domestic water that meets Provincial standards has been extended to 
2025 (assuming filtration at DCWTP is not required and the filtration at MHWTP is operational by 
2025). 

• The project staging and timing provided for the preferred option (and for all options) is no longer 
valid (see Section 5 for the project staging of the preferred option within the 2017 MWP). 

• The costs in TM9 were reported in 2012 dollars.  These costs have been updated for the 2017 
MWP to reflect 2017 dollars based on published inflation rates. 
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• UV Treatment has been added as a disinfection method at the DCWTP with the goal of supporting 
a Filtration Exclusion for the DCWTP (or other form of approval that will exclude installing filtration 
at the DCWTP) (Outlined in Sections 4.9). 

• Filtration at the DCWTP has been addressed in the agreement with IH (Outlined in Section 4.5) 

• The calculations for Net Present Value Analysis presented in Section 5 of TM9 are no longer valid 
as they are dependent on a strategy that relied solely on borrowing to finance major projects; and 
due to the result of the referendum the project staging is no longer valid. 

 
4.4. Technical Memorandum 10 

 
The objective of TM10 of the 2012 MWP was to complete a more detailed financial analysis and financial 
plan of the three (3) shortlisted options (Options 1, 2 and 3) based on the recommended project staging 
of the main capital projects within TM9.  TM10 provided further financial comparisons of the shortlisted 
options that included total life cycle costs over a 50 year time horizon, net present values, annual revenue 
requirement forecasts and an index on the impact to water rates.  The main financing strategy of the 
preferred option was to borrow $70 million to complete six (6) priority projects by 2022.  Because the 
referendum failed, the financial plan and financing strategy provided within TM10 is no longer valid and 
is not included in the 2017 MWP. 
 
Section 5 and Section 6 below provide the new project staging and financial implementation strategy for 
the 2017 MWP. 
 

4.5. Treatment Requirements at the Duteau Creek Water Treatment Plant 
 
The GCDWQ provides recommended limits of substances and outlines conditions that affect the quality 
of drinking water and includes limits for microbiological characteristics, chemical and physical 
parameters, radiological characteristics and lists a number of parameters under review.  The Province of 
BC, through the Ministry of Health (with enforcement designated to Interior Health in the Okanagan 
Region) have established drinking water treatment objectives.  The objectives follow a multi-barrier 
approach which has been established in North America as an effective method to provide potable water.  
The objectives include using the GCDWQ for water quality parameters, watershed protection, appropriate 
planning/financing, monitoring, emergency response and treatment to achieve the 4-3-2-1-0 Rule, which 
refers to: 

• 4 log (99.99%) removal or inactivation of viruses,  

• 3 log (99.9%) removal or inactivation of protozoa (Giardia and Cryptosporidium),  

• 2 barriers, minimum, for pathogens,  

• 1 NTU turbidity – must be less than 1 NTU, and  

• 0 Total Coliforms and E. coli in the treated water.  
 
TM7 of the 2012 MWP (Appendix G) reviewed the raw water quality of the GVW water sources 
(Kalamalka Lake and Duteau Creek) in comparison to the Provincial objectives to identify treatment 
requirements.  The Duteau Creek source was identified as having highly variable water quality which can 
change with weather events with no warning, particularly impacting turbidity with frequent exceedances.  
In addition to turbidity, other parameters that exceeded the GCDWQ included Total Organic Carbon 
(TOC), colour, and the presence of protozoa.   
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The addition of Dissolved Air Flotation (DAF) at the DCWTP in 2010 has stabilized the turbidity of the 
drinking water produced to < 0.5 NTU (with a typical turbidity reading of around 0.3 NTU) and reduced 
the colour and TOC significantly.  Nonetheless, the Provincial drinking water objective for 3 log removal 
or inactivation of protozoa is not being achieved and hence filtration was recommended in the 2012 MWP.   
 
Additional treatment was also recommended to further reduce the TOC concentrations. TOC’s are 
undesirable as they produce Disinfection By-products (DBP) when chlorinated.  The GCDWQ has limits 
for Trihalomethanes (THM) and Haloacetic Acids (HAA), two main DBP formed when TOC is chlorinated.  
DBP concentration increases with water age and hence, higher concentrations of DBP are observed at 
the ends of the distribution system where the water age is greater.   
 
With the failure of the 2014 referendum to borrow funds to install filtration at the DCWTP, other 
possibilities of meeting the GCDWQ for 3 log removal of protozoa and THM reduction were examined.  It 
was noted that the 2004 GVW MWP amendment recommended the installation of UV treatment at the 
DCWTP as a second barrier of protection until filtration was installed at the site.  With the stabilization of 
turbidity at the DCWTP by DAF, staff started to explore the possibility of applying for a Filtration Deferral 
(current requirements are “Filtration Exclusion” criteria) for water post DAF treatment and installing UV 
treatment post-DAF as a means of meeting standards and increasing public safety.   
 
In addition, there was a recommendation to review air scrubbing in the DCWTP reservoir as a possible 
means to reduce the DBP/THM.  The theory being that chloroform as the main component of the THM 
group of chemicals is volatile and therefore aerating the reservoir would volatilize the chloroforms out of 
the water at the DCWTP thereby reducing DBP production in the distribution system.   
 
The following SAC recommendation endorsed by the BOD further encouraged staff to further examine 
the direction outlined above: 

That any option that includes the DCWTP as a potable water source will examine using UV and air 
scrubbing in the DCWTP Reservoir to support a filtration exclusion application. 

 
4.6. Protozoa Monitoring  

 
In order to gather supporting documentation for a Filtration Exclusion application and to install UV 
treatment at the DCWTP, GVW initiated a two (2) year monthly sampling program for Giardia and 
Cryptosporidium on the raw water from Duteau Creek and after DAF treatment.  After a year of sampling, 
GVW retained Stantec to review the sampling results to support a grant application to the Clean Water 
and Wastewater Fund for the installation of UV treatment (Stantec, 2016a).  The results indicted a 2.2 
log or greater removal for Giardia cysts.  Cryptosporidium oocysts removal was more difficult to evaluate 
due to the low presence in the raw water; however, there was no detectable oocysts in the treated 
effluent.  These results were used to support the application for the successful grant application to fund 
UV treatment at the DCWTP as outlined in Section 4.8. 
 

4.7. Disinfection By-product Reduction 
 
The installation and commissioning of DAF at the DCWTP has reduced DBP production significantly as 
demonstrated in Figure 1 below. 
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Figure 1: THM removal before and after commissioning of the DCWTP 
 

 
 
Reference:  Figure 4-8 from Duteau Creek WTP – Filtration Pilot Testing Report, (AECOM, 2014). 
 
 
Nonetheless, quarterly distribution sampling completed by GVW continues to show exceedances of THM 
and HAA at the ends of the distribution system at certain times of the year.   
 
AECOM was retained to complete a pilot test of filtration methods in 2013 and as part of this study, a 
pilot of aerating the filtration water was included to assess if this would result in DBP reduction,.  This 
pilot test was completed when filtration at the DCWTP was still in the MWP.  The pilot test concluded that 
filtration alone would not provide a significant reduction in THM removal, however a reduction of 35% 
THM within the reservoir and 20% drop within the distribution system could be potentially be realized with 
aeration in the reservoir (AECOM, 2013).  This could potentially provide a sufficient reduction in THM to 
meet Provincial standards. 
 
The defeat of the referendum in 2014 created an uncertainty of when filtration would be installed at the 
DCWTP.  As the pilot test to aerate the reservoir was completed with filtered water, Stantec was retained 
to review if aerating water in the reservoir when the water was unfiltered would still assist in DBP reduction 
(Stantec, 2016b).  The review indicated that another pilot test should be completed on the unfiltered water 
that should also test for Haloacetic Acids (HAA), which has been included in the GVW work plan for 2018.  
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However, the recommendations caution that aerating the reservoir is predicted to only lower the THM 
production and may not be effective at reducing HAA.  Stantec also recommended that GVW continue to 
review other options to examine lowering DBP production such as lowering the chlorine input into the 
system and/or improving operational procedures. 
 
This recommendation initiated the GVW “Chlorine Management Program” in early 2017.  This program 
is predicted to be a multi-year program that brings together the GVW engineering and operations groups 
to review monitoring data, system configuration, water movement, water age and operational procedures 
with the goal of implementing strategies to reduce chlorine input into the system and/or reduce water 
age.  Strategies developed for 2017 implementation have included improved monitoring, equipment 
purchase to improve operations, (i.e. reservoir mixers, chlorine boosting, additional flushing in low water 
use areas, exercising reservoirs and capital work projects (i.e. installing water loops in problem areas).   
 
As part of the Chlorine Management Program, it was recognized at the initial meeting that the chlorine 
dose at the DCWTP is currently relatively high to obtain sufficient contact time for Giardia deactivation, 
which is a risk from on the Duteau source.  After the UV treatment plant is commissioned, it is expected 
that the dose can be dropped significantly at the DCWTP as only virus reduction will be required, assisting 
DBP reduction.   
 

4.8. UV Treatment at the DCWTP 
 
In the spring of 2016, the Clean Water and Wastewater Fund grant program was announced.  GVW had 
initiated monitoring and sampling programs in previous years (UV Transmittance, continuous turbidity, 
Total coliform and E.coli, protozoa sampling) to support an application to install UV treatment at the 
DCWTP as a method of meeting Provincial standards or to support a Filtration Exclusion.  At the time of 
the grant program announcement, the preliminary results of the protozoa sampling program 
demonstrated that UV treatment after the DAF would allow GVW to meet the 3 log removal requirements 
for protozoa disinfection.  Thus, the Regional District submitted a $7 million grant application for 83% 
funding from the federal and provincial governments in November of 2016.  In March 2017 the 
announcement was made that GVW was successful in its application for a $5.81 million grant towards 
the installation of UV Treatment, which is currently under construction and scheduled to be completed in 
the spring of 2018. 
 

4.9. Interior Health Agreement  
 
There have been a number of Provincial and IH policy changes in the last few years that have impacted 
the direction of the 2017 MWP, with the two most significant as follows: 

• The Province released the Drinking Water Treatment Objectives (Microbiological) For Surface 
Water Supplies In British Columbia, November 2012.  The main impact of this document was the 
direction for all regions within BC to use the Filtration Exclusion as provided in the Guidelines for 
Canadian Drinking Water Quality (GCDWQ).  This was a change from the IH Filtration Deferral 
policy that implemented the criteria of the Filtration Exclusion with additional requirements of 
planning for filtration that included siting of a filtration location, and including filtration in the utility 
financial strategy in the event that filtration is required in the future.    

• The Office of the Medical Health Officer (MHO) released the report Drinking Water in Interior 
Health, An assessment of Drinking Water Systems, Risks to Public Health, and 
Recommendations for Improvement in January 2017.  This report reviewed the progress of water 
purveyors in meeting Provincial drinking water standards within the Interior Health region.  It also 
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examined health impacts from waterborne diseases and assessed the number of public 
notifications in relation to improvements to water systems and the implementation of the multiple 
barrier approach (MBA) to protect public health.  The report concluded with six (6) 
recommendations with the following recommendation impacting project staging for the 2017 
MWP: Drinking Water Officers (DWO) should work with large water systems using a surface 
source to achieve provincial treatment objectives by 2025 and implement improvement plans that 
consider community, engineering and construction needs with grant opportunities and cost.   

 
In the initial draft version of the project staging and financial strategy for the 2017 MWP, GVW added 
filtration at DCWTP in the distant future (i.e. 2042) for planning purposes using the Filtration Deferral 
criteria and assuming that DAF, UV treatment and chlorination would meet Provincial standards; 
however, under the new policies outlined above, the direction from IH was that: 

(a) either filtration is required and improvements need to be in-place to meet the 2025 deadline 
or  

(b) filtration is not is required and it should not be in the financial strategy (as per Filtration 
Exclusion criteria). 

 
At the time of the grant application for UV treatment, IH supported the application as it was seen as an 
improvement for public health, but did not commit to approving this treatment train as it was unique to 
GVW and one other water supplier in BC.  IH indicated DAF, UV treatment and chlorine was not an 
established treatment method and opted to retain a consultant to complete a third party review of the 
process before they would approve it as meeting Provincial standards (or provide a Filtration Exclusion).  
 
This created an uncertainty of whether filtration at the DCWTP was required or not that could not be 
addressed in the 2017 MWP.  After discussions with IH, it was agreed that the uncertainty of filtration at 
the DCWTP would be addressed in a separate agreement as per Section 38 of the Public Health Act as 
provided in Appendix K.  As a result of the agreement, filtration at DCWTP has been removed from the 
2017 MWP project staging and financial strategy and will evaluate filtration with IH in 2018.  This allows 
GVW to complete the 2017 MWP in order to move forward with projects and other policy/bylaw reviews 
that require an endorsed MWP (i.e. updating the Development Cost Charge (DCC) bylaw). 
 
5. LONG TERM TREATMENT AND SUPPLY STRATEGY FOR GVW 
 
The following table lists the major projects, their staging and estimated costs in 2017 dollars that form 
the direction of the GVW 2017 MWP. 
 

 
Project Description 

Cost 
(2017 $’s) 

2017 Master Water Plan 
Project Staging 

Duteau Creek UV Treatment $7.0 M 2017 

Mission Hill Filtration $33.1 M 2023 

Aberdeen Dam $7.0 M 2026 

System Separation $33.4 M 2028, 2033, 2037 

Gold-Paradise Extension $4.0 M 2035 

Goose Lake Supply from 
Okanagan Lake 

$3.3 M 2041 
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The direction of the 2017 MWP is consistent with the direction of the preferred option of the 2012 MWP, 
as amended following recommendations of the SAC and replacing filtration with UV treatment at DCWTP. 
It provides for two (2) water sources (Duteau Creek and Kalamalka Lake), partial separation in the 
Lavington area and oversizing the transmission main to allow for separation in the BX area if deemed a 
benefit to future generations.   
 
It should be noted that the preferred option of the 2012 MWP included $10 million in Improving the 
Domestic Distribution System, which entailed a number of smaller projects required to fix deficiencies of 
the water system as identified in TM4.  These projects are included in the 2017 MWP however are listed 
separately within the 25-year long term capital plan as outlined in Section 6.0. 
 
6. 2017 MWP FINANCIAL IMPLEMENTATION STRATEGY 
 
The following financial implementation strategy (FIS) for the 2017 MWP was approved by the BOD on 
October 18, 2017.  The FIS incorporates ‘Recommendation II’ from the SAC as follows: 

• Finalize the Option, then develop a financial strategy.   

• Use existing reserves as a funding source.  

• Use grants as a funding source. 

• Use DCC as a funding source. 

• Use current revenue as a funding source – balance with renewal projects from year to 
year. 

• Delay timing of major projects, where feasible. 

• Increase annual contribution to reserves – balance with annual capital plan from year 
to year. 

  
6.1. Master Water Plan Capital Plan and Time Horizon 

 
GVW has developed a 25-year long term capital plan (2017 to 2041) that includes the major projects of 
the 2017 MWP (see Section 5.0 above), improvement projects to address existing system deficiencies 
and infrastructure renewal projects (Appendix L).  The total investment in infrastructure projects is $311 
million.  Of that total, $186 million (or 60%) relates to asset renewal and replacement and 40% towards 
new capital projects.    
  
The FIS also uses a 25-year time horizon to match the long term capital plan and incorporates grants, 
DCC, current revenue, borrowing and reserves as funding sources. 
 
Urban Systems was retained in 2016 to assist GVW in developing financial strategies for infrastructure 
renewal including an Asset Management Investment Plan.  The 2017 MWP incorporates increased 
investment levels for asset renewal phased-in over the 25-year time horizon as outlined in the Section 
6.5 below.  
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6.2. Statutory Capital Reserve Funding 

 
In the 2017 MWP FIS, a statutory reserve is used to assist in funding larger capital projects that could 
not otherwise be fully funded by current revenues or other funding sources.  During years where current 
revenue is higher than required for the capital budget, the additional revenue is transferred to the statutory 
reserve for future capital expenditures.  The following graph presents the balance of the reserve over the 
25-year time horizon.  The balance peaks in 2022 at $18.1 million and hits a low at $10.2 million in 2023 
with the construction of the Mission Hill Filtration project.   

 
 

6.3. Infrastructure Grant Funding 
 
An assumption of grant funding is used to finance the following major projects in the 2017 MWP.  The 
following table presents the assumptions regarding senior government infrastructure grants.   
 

Project Description Grant %  Grant Amount 

Mission Hill Filtration 67% $  22.2 million 

Aberdeen Dam 50% $    3.5 million 

System Separation 50% $  16.7 million 

Total 
 

$ 42.4 million 
 
Including the approved $5.8 million DCWTP UV Treatment project grant, a total of $48.2 million in 
infrastructure grants is built into the FIS as a funding source for the 2017 MWP. 
 
Although a small level of risk is introduced to the MWP’s financial implementation strategy, it is prudent 
to assume the Regional District will be successful in some grant applications in future years.  
Furthermore, at 15% of the overall capital plan, the total amount of grants being projected is relatively 
conservative. 
 

 $-

 $5

 $10

 $15

 $20

$ 
M

ill
io

ns

Statutory Reserve Balance

$10.2 M

$13.4 M $15.5 M
$18.1 M



GREATER VERNON WATER 2017 MASTER WATER PLAN                    2017 MWP  FINANCIAL    
IMPLEMENTATION STRATEGY 

 

  
 
 Page 15 
  
 

The BOD has reiterated that the above projects will only proceed with grant funding provided from senior 
levels of government with a requirement of at least 2/3 funding for water treatment projects. 
 

6.4. Water Development Cost Charge Reserve Funding 
 
Development Cost Charges (DCC) are levied on new development to help pay for some of the capital 
cost burden created by new development.  When collected, DCC are placed in a DCC reserve.  The FIS 
assumes that a new GVW DCC bylaw will be adopted and become effective by 2019.  Further detailed 
analysis will be done as part of the DCC bylaw and program update.   
 
Within the FIS, it has been assumed that the new DCC bylaw will generate an average of $1 million per 
year once adopted.  DCC were not utilized as a funding source for the 2012 MWP and reflect an additional 
source of revenue in the 2017 MWP. 
 

 
 

6.5. Infrastructure Asset Renewal 
 
Urban Systems was retained in 2016 to develop an Asset Management Investment Plan for renewal 
planning for GVW assets.  The following table summarizes three (3) different scenarios for the required 
investment in GVW’s existing assets based on an Annual Average Life Cycle Investment (AALCI) 
approach and a 20 Year Average Annual Investment (20 Year AAI) approach. 
  

Asset Category Scenario 1: Standard         
Service Life 

Scenario 2: Service 
Life Increased by 

25% 

Scenario 3: Service 
Life Increased by 

50% 

AALCI $13,500,000 $10,800,000 $9,000,000 
20 Year AAI $17,200,000 $3,500,000 $2,500,000 

 
The GVW annual budget already invests in the renewal of its existing assets at a level consistent with 
Scenario 2 of the 20 Year AAI.  Assuming GVW achieves an increase of 25% in the service life of its 
GVW assets, the current investment level is sufficient in the short term because GVW’s assets are 
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considered to be ‘mid-life’.  However, as the assets depreciate over time and as time passes, it will be 
important to meet the higher AALCI of $9 to $13.5 million per year.  
 
The 2017 MWP includes a significant asset renewal component.  Asset renewal represents 60% of the 
capital plan.  The FIS includes a phase-in of increased investment in asset renewal to reach the $9 million 
‘Scenario 3 AALCI’ by year 19 (2035) and the $10.8 million ‘Scenario 2 AALCI’ by year 25 (2041). 
 

6.6. Current Revenue Funding of Capital 
 
The annual level of current revenue allocated to financing the long term capital plan increases over the 
25-year plan from $5.6 million to $11.0 million.  As a percentage of total annual revenue, the percentage 
of current revenue allocated towards the capital plan increases from 27% to 44% by 2041. 
 

 
 

6.7. Borrowing and Debt 
 
The level of GVW debt will have dropped from a peak of $32.4 million in 2010 to $22.2 million by the end 
of 2017.  Over the next few years, outstanding debt will decline by approximately $1.8 million per year.   
 
Over the next 25 years, two (2) debt issues of approximately $4.4 million each will be required to help 
fund the Lavington Separation Program projects in 2033 and 2037.  By 2041, the projected debt level will 
be $6.7 million. 
 
The graph below presents the outstanding debt over the past 10 years and the next 25 years. 
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The graph below presents the annual principal and interest payments related to existing and new debt.  
Significant annual savings are realized in 2026 and 2030 as various debt issues fully mature. 
 

 
 

6.8. Overview of Capital Funding Sources for the 2017 MWP 
 
The 25-year capital plan totals $311 million.  Of that total, $186 million (or 60%) relates to asset renewal 
and replacement.  The following graph summarizes the funding sources of the plan.
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6.9. Water Rate Impacts 
 
The recommended financial implementation strategy includes a 5% rate increase phased-in over five (5) 
years (2018 to 2022) over and above the rate of inflation.  The 5% increase can be fully attributed to the 
phase-in of the asset management investment plan.  The necessity for even higher rate increases to fund 
the full phase-in of the asset management investment plan was offset by reduced debt servicing costs 
over the plan’s time horizon and growth in the number of water users. 
 
7. DIFFERENCES BETWEEN 2012 AND 2017 MWPS 
 
A significant change has been the removal of the DCWTP filtration project from the MWP.  In the 2012 
Master Water Plan, the DCWTP filtration project was scheduled for 2017 and in a draft financial strategy 
of the 2017 MWP presented to the Board in June 2017, the $29.3 million project was delayed until 2042.  
Following discussions with IH, the DCWTP filtration project is no longer included within the 2017 MWP 
and will be reviewed in the future according to the agreement with IH (Section 4.9). 
 

7.1. Timing and Magnitude of Capital Projects 
 
The timing and updated cost figures of the major projects included in the 2012 MWP are highlighted in 
the table below and provides a comparison to the staging of the 2017 MWP: 
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Project Description 

Cost 
(2017 $’s) 

2012 
Master Plan 

2017 
Master Plan 

Duteau Creek Filtration $29.3 M 2017 eliminated 

Mission Hill Filtration $33.1 M 2022 2023 

System Separation $33.4 M 2013 to 2017 2028, 2033, 2037 

Aberdeen Dam $7.0 M 2022 2026 

Goose Lake Supply from 
Okanagan Lake 

$3.3 M 2014 2041 

Gold-Paradise Extension $4.0 M 2037 2035 
 
The Goose Lake Supply from Okanagan Lake has been delayed as a preliminary study indicated that it 
would cost more than originally estimated and was delayed into the future when it will likely be required 
to assist in growth in the domestic supply. 
 

7.2. Infrastructure Grant Funding 
 
The 2017 MWP includes grants assumptions to finance completing three (3) major projects.  A total of 
$48.2 million in grants is built into the funding model, including the approved grant of $5.8 million in 2017 
for UV treatment at the DCWTP.  The 2012 MWP did not include senior government grants as a funding 
source.   

7.3. Debt Funding 
 
A significant difference in the 2017 MWP relative to the 2012 MWP is the amount of new debt to be 
issued to implement the plan.  The 2012 MWP relied heavily on borrowing to complete the major projects 
identified with $100 million in new debt (the $70 million referendum, plus an additional $30 million later 
in the plan).  The 2017 MWP includes $8.8 million in new debt, representing only 3% of the 25-year 
capital plan. 
 

7.4. Asset Renewal 
 
The 2017 MWP includes a significant asset renewal component.  Asset renewal represents 60% of the 
long term capital plan, and the annual funding towards asset renewal is projected to increase from $4.0 
million in 2018 to $10.8 million in 2041.  This increase will match the AALCI figure of $10.8 million that 
was identified in the asset management investment plan, assuming a 25% increase in the service life of 
the assets. 
      
While the 2012 MWP only included an annual allocation of $2 million for asset renewal, each annual 
budget process since the plan was adopted has incrementally increased the asset renewal budget 
beyond $2 million. 
 
With the additional work that has been completed on asset management within the GVW system over 
the past few years, the revised 2017 MWP includes a more complete and sustainable capital plan. 
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APPENDIX A 
 

TECHNICAL MEMORANDUM NO. 1 
DOMESTIC & AGRICULTURAL WATER DEMAND FORECAST 

 
Link to TM on the RDNO website: 

http://www.rdno.ca/docs/TM1_Domestic_Ag_Water_Demand_Forecast.pdf  
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1. Introduction 
1.1 Scope 

Development of a long-term water supply plan for the Greater Vernon area requires an understanding of 
current and forecast land use, population and agricultural service areas.  This technical memorandum 
provides the basis for water supply and treatment planning, by confirming the planning horizon, summarizing 
related community development and land use plans, documenting current water demands and providing 
projected water demands into the future. 

The purpose of this technical memorandum is to: 

• Review existing demands, 

• Disaggregate agricultural and domestic water uses, 

• Develop an agricultural water consumption estimate for the RDNO water system, and  

• Develop domestic water demand forecasts for the Greater Vernon water system including serviced 
areas of the City of Vernon, the District of Coldstream, and RDNO Electoral Areas ‘B’ and ‘C’.  The 
general Greater Vernon Water service area is shown in Figure 1-1 (note, also includes currently 
serviced portions of Area “D” and Spallumcheen).  Some areas within the RDNO boundary are 
serviced by separate small systems (such as Outback and Delcliffe) and some areas are not 
serviced. 

1.2 Report Objectives 

This technical memorandum reviews the existing system demands and provides a forecast for future 
demands.  The memorandum addresses the following items from the Terms of Reference: 

• Task 1 – Establishment of a Planning Horizon. 

• Task 3 – Inventory of Existing Demands. 

• Task 4 – Community Development and Land Use. 

• Task 6 – Projection of Water Demands. 
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2. Existing Demands 
2.1 Total Consumption from Source Flows 

Table 2-1 and Figures 2-1 and 2-2 summarize overall system demands observed for the system, including 
both domestic and agricultural uses.  Historical demand data is based on RDNO SCADA system data 
exports provided by RDNO. 
 
Total yearly consumption was reviewed for the last number of years and was found to vary between 
22,000 ML and 27,000 ML.  It is noted that source flow data gaps, especially with respect to flows into/out of 
Goose Lake, limit the accuracy of the above analysis.  In some years prior to 2010, draining of Goose Lake 
to Swan Lake may artificially increase the reported total flows.   

Peak hour flows are not available from the data provided (daily volumes provided only). 

 
     Table 2-1: Typical Overall System Demands (MLD) 

 Average Base (Winter) Seasonal Max. Day (1) 

2009 and 2010 

Kalamalka Lake 22.5 16 24 40 
Duteau Creek / Goose 
Lake 42.4 4.7 153 158 

Deer Creek (King Edward) 1.4 0.0 13 13 

Other (Wells) 0.4 0.0 5.8 5.8 
East Kalamalka Lake 
Coldstream Creek Rd. (2) 0.6 0.2 1.4 1.6 

Total 67 21 190 211 

2011 

Kalamalka Lake 21.4 15 30 45 
Duteau Creek / Goose 
Lake 40.2 3.4 142 146 

Deer Creek (King Edward) 0.1 0.0 0.0 0.0 

Other (Wells) 0.2 0.0 5.1 5.1 
East Kalamalka Lake 
Coldstream Creek Rd. (2) 0.4 0.0 0.0 0.0 

Total 62 21 171 192 
Notes: 

(1) Max. day demands are not corrected for tank volume variations.  Peak hour 
observed data was not available. 

(2) The east Kalamalka Lake (Coldstream Creek Rd.) intake is no longer in use.  
Sporadic use only in 2011 with zero flow in winter and on max. day.  

 

2.2 Domestic Component 

The estimated existing domestic demands include residential and ICI indoor and outdoor water use but 
exclude agricultural irrigation and unaccounted for water associated with irrigation.  

The GVW system demands subject to significant variability due to: 

• extreme changes in water use between winter and summer, and 

• variable summer weather conditions year-to-year (hot/dry vs. cool/wet summers).  
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To better analyze these conditions, average day demand (ADD), base (winter) demand (BD), and maximum 
day demand (MDD) are each assessed. Seasonal demand (SD) is taken as the difference in demand 
between MDD and BD. 

Existing demands from the 2008 water model update are shown in Table 2-2. These demands reference 
observed 2007 water use.  Water use rates were developed from this data based on data current at that 
time (including 2006 census data for population).  The water use rates were based on flow data from the 
Mission Hill Water Treatment Plant source which services nearly all domestic uses (very few agricultural 
irrigation connections).  These rates were then used to estimate overall domestic usage.  Note, demands 
were constructed using 2007 observed demands and adjusted for population growth from 2007 to 2011, 
accounting for slight differences in observed values.  

 

Table 2-2: Existing Domestic Demands (MLD)1 

 ADD BD SD MDD 

RDNO ‘B’ 1.7 1.2 3.1 4.3 

RDNO ‘C’ 1.5 1.0 2.8 3.8 

Coldstream 5.1 3.4 9.6 13 

City of Vernon 17.0 13 22 36 

Spallumcheen 0.10 0.08 0.09 0.17 

Total (2007) 25.4 18.9 38.1 57.0 
Estimate for 2011 - 
adjusted for pop. 
growth only 

26.5 19.7 39.7 59.4 

 

Table 2-3: Derivation of Domestic Demands 

Demand 
Component 

Service Area Daily Amount Days Yearly Amount 

Minimum Winter 
Base Demand 

MHWTP Only 14.2 MLD 365 5,190 ML 

Service Pop’n 36,447 ca; 48,604 PE (1) 

Unit Rate 292 L/PE/day   

Entire Service Area Service Pop’n: 53,421 ca, 66,541 PE  

19.4 MLD 365 7,180 ML 

Seasonal Demand 
(on MDD) 

MHWTP Only 
 

24.9 MLD 62 (2) 1,550 ML 

Irrigable Residential Lot Area = 937 ha  ;  
30,392 employees / 12157 ICI PE 

Unit Rate 20,600 L/ha/day 463 
L/PE(ICI)/day 

 

Entire Service Area Irrigable Lot Area = 1559 ha 
32,801 employees or 13120 ICI PE 

38.3 MLD 62 2,370 ML 

Maxim Demand 
Day / Total Yearly 
Demand 

Entire Service Area 58.0 MLD   9,550 ML 

Entire Service Area (adjusted for 
2011 Census Pop. Observed) 

59.4 MLD   9,670 ML 
 

(1) PE = population equivalents including ICI, 2.5 employees equivalent to 1 PE. 
(2) Effective irrigation days. 

 

                                                      
1 Derived from 2007/2008 Water Model Update Report. 
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The 2011 estimated average domestic demand of 26.5 MLD or 9,670 ML/year amounts to 35-40% of the 
overall water consumed each year (22,000 to 27,000 ML); the remainder being agricultural irrigation and un-
accounted for water loss.  On the maximum demand day, the domestic component accounts for 
approximately 30% of total system demand. 

2011 census data shows that there has been an annualized regional growth rate of 1.05% since 20062.  This 
produces an estimated 2011 water consumption of 19.7 MLD domestic base (winter) demand and 59 MLD 
domestic maximum day demand.  The base (winter) demand estimate fits the 2011 observed data 
(19.4 MLD estimated versus 21 MLD observed).  It is difficult to assess the accuracy of the maximum day 
demand (MDD) domestic estimate due to the inability to isolate the agricultural demand component and 
variability in MDD year-to-year.  

The relative distribution of existing domestic demands throughout the service is shown on Figure 2-3.  

 

2.3 Agricultural Component 

The agricultural irrigation component was calculated as the difference between source flows and the 
domestic demand.  Using this method (as shown in Table 2-4), the total estimated agricultural consumption 
for 2011 was 12,600 ML.    

 
Table 2-4: 2011 Consumption Breakdown from Source Flows  

 Yearly Volumes (ML) Flow Rates 

 Base Seasonal Total Average Base Seasonal Max. Day 

Total (All Uses) 7,305 14,965 22,270 62 21 171 192 

Domestic  
(Residential and ICI) 7,205 2,460 9,670 26.5 19.7 39.7 59.4 

Agricultural Estimate 100 12,505 12,600 35.5 1.3 131.3 132.6 

Agricultural Metered 
Consumption    8,403     

Notes: 
(1) Leakage / unaccounted for water is included in above (source flows). 

 
RDNO provided meter data for agricultural customers for 2011.  Figure 2-4 shows graphically the portion of 
property allocation that was actually used in 2011 based on the meter data provided.  Note that the 
properties with allocation that show as being un-metered may: 

• Be metered from a neighbouring lot,  
• Have no agricultural irrigation usage (not on the agricultural water rate), or  
• Require metering. 

 
There are also a number of lots that are in the agricultural meter reading database but have no allocation, 
these typically are billed at a domestic rate.  The total metered usage was 8,403 ML or 67% of the total 2011 
agricultural consumption estimate. 
 
The variance between the metered consumption and the source flow based estimate can be attributed to: 
• Missing unmetered connections (see Figure 2-4 for potential locations). 
• Meter under-reading, 
• Meter reading errors, 
• Leakage, 

                                                      
2 2011 Statistics Canada Census Data for City of Vernon, Coldstream, North Okanagan B, and North Okanagan C 
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• Flushing, and 
• Errors in the source flow record / source flow meter error. 

 
Using the meter data distribution of demands and the source flow records together the distribution of 
agricultural demands is shown on Figure 2-5.  

 
The observed 2011 agricultural demand of 12,600 ML compares to a total allocation of 18,986 ML (an 
irrigation rate of 5.5 ML/ha or 550 mm application over the entire 3,452 ha of allocation).  However, if only 
those lots with an agricultural water rate are considered (2,564 ha of allocation), the comparison becomes 
much closer 12,600 ML consumed vs. an active allocation of 14,102 ML.  It is noted that 2011 was not a 
high demand year (relatively wet) and consumption would have been below historic maximum values.  
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Figure 2-3

1:100,000

Estimated Non-Agricultural MDD
Water Use Rates (L/day/PE)

0 - 500

501 - 750

751 - 1000

1001 - 1250

1251 - 1500

1501 - 2000

2001 - 4250

Estimated Non-Agricultural Max. Demand

Data Source: RDNO Water Model, areas with larger lot sizes/ca are 
attributed higher usage.

Total 
Area 
(ha)

Population 
(ca)

Population 
Equivalents 

(PE)

Base 
Demand 

(MLD)

Max. Day 
Demand 

(MLD)

Annual 
Consumption 

(ML/y)

Area B
East Swan Lake 636                   1,349             1,724             0.52          1.89          275                   
North BX "B" 143                   608                 617                 0.19          0.83          109                   
Old Kamloops 83                     32                   42                   0.01          0.02          4.6                    
Pleasant Valley 345                   1,075             1,075             0.33          1.24          176                   
West Swan Lake 825                   643                 670                 0.20          0.53          93                     

Area B Total 2,032               3,707             4,128             1.25          4.50          657                   
Area C

North BX "C" 389                   1,061             1,085             0.32          1.03          162                   
Pottery 276                   787                 807                 0.25          1.08          142                   
South BX 675                   1,574             1,575             0.48          1.87          261                   

Area C Total 1,340               3,422             3,467             1.05          3.98          566                   
Coldstream

Central Coldstream 571                   2,168             2,279             0.69          2.55          367                   
East Kal 63                     447                 474                 0.15          0.73          90                     
East Middleton 603                   1,070             1,097             0.33          1.06          165                   
Lavington 5,313               1,920             2,200             0.71          4.13          471                   
South Coldstream 659                   630                 633                 0.19          0.50          88                     
SW Middleton 154                   2,508             2,583             0.75          1.89          346                   
Uplands 222                   1,249             1,250             0.38          1.33          196                   
West Kal 167                   1,271             1,314             0.39          1.33          202                   

Coldstream Total 7,752               11,262           11,830           3.59          13.53        1,926               
Spallumcheen

Stepping Stones 400                   301                 301                 0.09          0.18          38                     
Spallumcheen Total 400                   301                 301                 0.09          0.18          38                     
Vernon

Bella Vista 898                   2,423             2,456             0.74          2.49          378                   
Beverly Hills 179                   61                   66                   0.03          0.28          25                     
Blue Jay 30                     305                 311                 0.09          0.35          50                     
Central Vernon 1,360               19,979           30,823           8.92          19.82        3,941               
Commonage 795                   449                 797                 0.25          1.05          140                   
East Vernon 105                   1,925             1,947             0.57          1.50          267                   
NW Middleton 134                   1,578             1,764             0.52          1.46          248                   
Predator / Kokanee 1,081               754                 835                 0.28          1.96          206                   
Silver Star Foothills 358                   1,126             1,136             0.34          1.09          171                   
SW Vernon 1,435               6,127             6,663             2.01          7.21          1,056               
Tavistock 204                   -                 -                 -            -            -                   
The Rise 294                   -                 18                   0.00          0.01          2.3                    

Vernon Total 6,874               34,729           46,816           13.76        37.23        6,484               
Grand Total 18,398             53,421           66,541           19.74        59.42        9,671               

±
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Figure 2-4

1:100,000

Percent of Allocation Consumed
(as per 2011 meter readings)

0%

1% - 25%

26% - 50%

51% - 100%

101% - 150%

>150%

Properties with metered agricultural
connect with no allocation
(Typically on Domestic Rate)

Properties with allocation
but not metered (May be
Metered off Neighbouring Lot)

Data Source: 2011 Agricultural Meter Readings and Allocations 
supplied by RDNO.
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Figure 2-5

1:100,000

2011 Percent of Irrigation Allocation
Actually Consumed (as Metered)

0% - 15%

16% - 30%

31% - 40%

41% - 50%

51% - 60%

61% - 70%

71% - 80%

2011 Annual Argicultural Metered Demand
(Relative portion of total agricultural demand)

Data Source: 2011 Agricultural Meter Readings and Allocations 
supplied by RDNO. 

Total 
Area 
(ha) 

Allocated 
Lot Area 

(ha)

Allocated 
Area (ha)

Allocation 
(ML/y)

Metered 
Allocation 

(ML/y) 

2011 
Consumption 

(ML/y)

Area B
East Swan Lake 636         144                 83             440            154            65                     
North BX "B" 143         97                   82             433            322            150                  
Old Kamloops 83           134                 50             264            194            34                     
Pleasant Valley 345         287                 255           1,350        1,244        1,024               
West Swan Lake 825         345                 167           884            507            149                  

Area B Total 2,032     1,007             636           3,370        2,420        1,423               
Area C

North BX "C" 389         303                 159           845            487            171                  
Pottery 276         206                 91             480            391            138                  
South BX 675         529                 253           1,341        981            506                  

Area C Total 1,340     1,038             503           2,666        1,859        814                  
Coldstream

Central Coldstream 571         278                 262           1,387        883            387                  
East Kal 63           
East Middleton 603         474                 282           1,497        1,207        893                  
Lavington 5,313     2,779             1,100       5,831        6,163        4,190               
South Coldstream 659         107                 57             304            261            121                  
SW Middleton 154         28                   9.2            49              
Uplands 222         79                   26             135            
West Kal 167         0.95               0.10         0.53           

Coldstream Total 7,752     3,747             1,737       9,205        8,515        5,591               
Spallumcheen

Stepping Stones 400         158                 86             458            234            93                     
Spallumcheen Total 400         158                 86             458            234            93                     
Vernon

Bella Vista 898         712                 191           1,015        967            403                  
Beverly Hills 179         
Blue Jay 30           10                   5.1            27              8.6             0.00                 
Central Vernon 1,360     138                 66             352            172            45                     
Commonage 795         3.0                   
East Vernon 105         11                   5.7            30              42              20                     
NW Middleton 134         27                   13             68              
Predator / Kokanee 1,081     
Silver Star Foothills 358         
SW Vernon 1,435     22                   5.6            30              2.0                   
Tavistock 204         
The Rise 294         180                 9.2            48              71              8.6                   

Vernon Total 6,873     1,099             296           1,569        1,260        483                  
Grand Total 18,397   7,049             3,258       17,268      14,289      8,403               

±
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3. Establishment of Planning Horizon 
The RDNO 2012 Master Water Plan update is based on a 40-year planning horizon (RDNO, 2011), for the 
period of 2011 to 2052.  This builds on the extensive earlier planning work completed ten years ago in the 
North Okanagan Water Authority Master Water Plan of 2002 (NOWA, 2002) and subsequent MWP 
Addendum of 2004 (GVW, 2004), which covered the period of 2001 to 2041.   

For the purposes of this memorandum, population and water use forecasts are developed on the following 
time increments: 
 
• 2011 (current); 
• 2016 (5 years); 
• 2021 (10 years); 
• 2026 (15 years); 
• 2031 (20 years); and 
• 2052 (40 years). 
 
These increments are based on the population forecasts available in the jurisdiction’s planning documents, 
which provide growth projections to 2031.  Later stages of the 2012 Master Water Plan Update will link 
capacity and facility construction to the water demand forecasts. 

4. Community Development and Land Use 
Forecasts of population, growth areas and irrigation demand have been developed through review of current 
Official Community Plans (CoV, 2008) (DoC, 2005) and the Regional Growth Strategy (RDNO, 2011).  The 
local government planning staff have provided further advice on information subsequent to those community 
plans. 

Relevant information from these plans incorporated in the water demand forecasts are as follows. 

Regional Growth Strategy 

• Identifies ‘Growth Areas’, ‘Future Growth Areas’ and ‘Rural Protection Areas’; 
• Growth Areas are to be fully serviced with water; 
• Infrastructure shall be developed in a way that makes efficient use of existing and future public 

infrastructure investment; 
• Development is designed to avoid or minimize impact on agricultural lands;  
• Local and regional government will respect the Rural Protection Areas; 
• (Development and policy) shall consider the full cost of servicing including water and sewer 

infrastructure; 
• Undertake a phased approach to Growth Areas, including phased infrastructure expansion; 
• Future Growth Areas are identified in the municipal OCPs, and are contingent on provision of water 

(etc.) including the identification of water sources; 
• The expansion of (domestic) water service into Rural Protection Areas is discouraged; 
• Water is to be managed in a sustainable way: 

◦ Water metering, and efficient use of water  allocation are encouraged; 
◦ Explore opportunities to expand the use of reclaimed water for agriculture; 
◦ Explore the feasibility of a North Okanagan Agricultural Water Reserve; 

• Support a robust agricultural economic sector: 
◦ Create an inventory of agri-industrial operations, infrastructure and lands; 

• Protection of groundwater: 
◦ Develop policies to evaluate proposed use of groundwater considering long-term supply, impact on 

existing users and adherence to the precautionary principle; 
◦ Develop a regional groundwater monitoring program to better understand hydrogeologic conditions; 

• Protect and conserve water resources: 
◦ Enact water conservation measures; 
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◦ Fully consider the implications of future intra- and inter-basin water transfers; 
◦ Develop an integrated North Okanagan Supply and Demand Water Model; 
◦ Encourage review of regulations to enable expanded reclaimed water use in residential 

developments; 
• Consider the true cost of water: 

◦ Develop and implement a consistent full cost accounting framework; and 
• Provides population growth projections for 2006 – 2031. 
 

City of Vernon and District of Coldstream 

• Various local policies supporting water conservation and expanded use of reclaimed water; 
• Identification of growth areas, focused on the ‘city centre’ areas, and phased neighbourhood planning 

areas; 
• Identification of ALR boundaries and Reclaimed Water Application Areas; and 
• Population projections. 

5. Methodology for Projecting Domestic Demands  
The approach for developing demands was discussed with planning staff from Vernon, Coldstream, and 
RDNO on January 26, 2012, and confirmed in a meeting with RDNO on February 2, 2012.  Key 
methodology includes: 

• Existing water demand loadings were kept constant, projected and growth was added to existing; 

• RDNO’s 'Nodal A' forecast of dwelling units and employment growth to yr-2031 were used to develop 
distribution of the growth component (as per GIS shapefiles provided by RDNO); 

• Overall population growth was as per the Regional Growth Strategy to yr-2031 (identifies average  
persons per dwelling unit (ca/DU) for growth component); 

• Single-family development was assigned a higher dwelling unit occupancy (ca/DU) than multi-family; 

• Existing unit rates (L/ca/day, L/emp/day , and L/ha/day) were used to set water demand growth; 

• Seasonal demands for residential and ICI take into consideration differences between infill and 
expansion (i.e., lower seasonal demands for higher-density development);  

• Available land allows for more growth than is anticipated in the Regional Growth Strategy; 

• No forecast exists for growth from yr-2031 onward (to yr-2052).  Beyond 2081 growth is based on: 

◦ Declining growth rate (growth between yr-2031 and yr-2052 slightly lower than projected between 
2011 and 2031 (0.75%/annum system-wide average); and 

◦ Growth between yr-2031 and yr-2052 was established and distributed evenly geographically and by 
demand types (pro-rated based on yr-2031 demands). 

• Future growth shown in the Regional Growth Strategy for the south-east sector of Spallumcheen was 
not considered.  Present policy requires that this area would develop its own water source separate from 
the RDNO combined system. 

6. Domestic Unit Rates 
Based on GVW operational records and conservation planning approach, the following unit rates were used 
to develop the water demand forecast. 
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Table 6-1: Domestic Unit Rates 

Description Value Unit Source 

Base residential water use (winter) 250 L/ca/day Existing average value is 271 L/ca/day from 2009 Model 
Update. 250 L/ca/day accounts for move to fully metered 
residential demand, and water conservation efforts. 

Dwelling Unit Density 

Single-Family 

Multi-Family 

 

2.62 

2.12 

 

ca/DU 

ca/DU 

 

Values based on increase in dwelling units and population 
forecasted in Regional Growth Strategy 

Base ICI water use 100 L/emp/day Existing observed value derived from 2009 Model Update 
report. 

Leakage 8.3 MLD Existing estimate (KWL, 2009) distributed as 3 % of current 
MDD (no variation - winter to summer) 

Seasonal water demand rate 

 Residential 

 

17,300 

 

L/ha/day 

 

Observed values from metered residences (2007). 

Residential Density  

(average lot area/DU) 

Single-family detached 

Single-family attached 

Multi-family medium density 

Multi-family high density 

 

 

600 

300 

150 

100 

 

 

sq.m./DU 

sq.m./DU 

sq.m./DU 

sq.m./DU 

 

 

Observed value from recent developments. 

Assumed 

Assumed 

Assumed 

Seasonal ICI water use  185 L/emp/day from existing average (2009 model report) 
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7. Anticipated Domestic Growth 

7.1 Population and Service Area Growth 
Projected population ICI, and service area growth are summarized in Table 7-1. 

Table 7-1: Residential / ICI Growth Forecast  

Year Population Residential 
Service Area 

(ha) 
Residential 

(ca) 
ICI 

(employees) 
ICI 

(PE)1 
Total 
(PE) 

2011 53,421 32,801 13,120 66,541 1,559 

2016 55,242 34,059 13,624 68,866 1,633 

2021 62,514 35,057 14,023 76,537 1,716 

2026 64,512 36,035 14,414 78,926 1,797 

2031 68,862 36,982 14,793 83,655 1,840 

2041 74,204 39,851 15,940 90,145 1,982 

2052 80,479 43,265 17,306 97,785 2,152 
1.  ICI (Industrial, Commercial and Institutional). 
2.  PE = Population Equivalents. 

  

 

7.2 Year-2052 Domestic Demand Forecast 
Table 7-2 and Figure 7-1 summarize the forecast to 2052 by jurisdiction. 

Table 7-2: Domestic Demand Forecast (2052) 

 Base Demand 
(MLD) 

Seasonal Demand 
(MLD) 

Max. Day Demand 
(MLD) 

MDD incl. Leakage 
Allowance 

RDNO ‘B’ 1.4 3.7 5.2 5.2 
RDNO ‘C’ 1.2 3.3 4.4 4.4 
Coldstream 4.3 11 16 16 
City of Vernon 20.5 32 53 53 
Spallumcheen 0.08 0.09 0.17 0.17 
Total 27 50 78 79 

 

7.3 Domestic Maximum Day Demand Forecast 
Tables 7-3 and 7-4 summarize the maximum day demand forecast by jurisdiction and area.  Figure 1-1 
defines the different areas / jurisdictions for domestic system planning. 

It is noted that the demand forecast represents a best estimate of future demands (without contingency), not 
a design value.  A suitable demand contingency may be warranted for facility design purposes. The rate of 
increase in water demand is expected to be lower than the population growth rate due primarily to 
densification (and less additional irrigation per capita). 
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Table 7-3: Domestic Demand Forecast – MDD (MLD) 

 Yr-2011 Yr-2016 Yr-2021 Yr-2026 Yr-2031 Yr-2052 

RDNO ‘B’ 4.5 4.4 4.4 4.5 4.5 5.2 

RDNO ‘C’ 4.0 3.8 3.9 3.9 3.9 4.4 

Coldstream 14 13 13 14 14 16 

City of Vernon 37 39 41 44 46 53 

Spallumcheen 0.18 0.17 0.17 0.17 0.17 0.17 

Total 59 60 63 66 68 79 

 

The domestic demand forecasts are significantly lower than the 2002 MWP (NOWA, 2002) estimate of 
demands.  For yr-2031 the estimate in 2004 MWP (Working Paper 5) was 89 MLD compared to current 
estimate of 68 MLD.   This can be attributed to: 

• Differences in population estimates (current estimate for yr-2031 is 68,862 ca vs. old estimate of 
93,250 ca).  It is noted that the current population of the RDNO area is 53,421 vs. old estimate of 
54,800 for 2011.  The assumed rate of growth in the old plan averaged 2.7%/annum whereas the 
current forecast is 1.3%/annum. 

• Differences in assignment method (seasonal demands assigned based on increases in lot area vs. 
old method of application of a peaking factor of 2.0 on average demand) 

• Change in base demand unit rate.  The current forecast uses a base demand rate of 250 L/ca/day 
rather than an average demand rate in assigning demands.  However for comparison an averaged-
out seasonal usage can be calculated as 380 L/ca/day (in the yr-2031 forecast).  This compares to a 
previous estimate of 415 L/ca/day. 

• The 2002 MWP forecasted a domestic demand incl. unaccounted for water of 10,586 ML/yr in 2011 
for domestic usage.  This compares to the current estimate of 9,672 ML/yr (see Section 2.2). 
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Table 7-4: Forecast Domestic Maximum Day Demands by Sub-Area and Year (MLD) 

  Yr-2016 Yr-2021 Yr-2026 Yr-2031 Yr-2052 

Area B East Swan Lake 1.8 1.9 1.9 2.0 2.3 

North BX "B" 0.80 0.80 0.80 0.80 0.92 

Old Kamloops 0.02 0.02 0.02 0.02 0.02 

Pleasant Valley 1.2 1.2 1.2 1.2 1.4 

West Swan Lake 0.51 0.51 0.51 0.51 0.59 

Total 4.4 4.4 4.5 4.5 5.2 

Area C North BX "C" 1.0 1.0 1.0 1.0 1.2 

South BX 1.8 1.8 1.8 1.8 2.1 

Pottery 1.0 1.1 1.1 1.1 1.2 

Total 3.8 3.9 3.9 3.9 4.4 

Coldstream Central Coldstream 2.5 2.5 2.5 2.5 2.9 

East Kal 0.71 0.72 0.72 0.72 0.82 

Lavington 4.0 4.0 4.1 4.1 4.5 

South Coldstream 0.48 0.48 0.48 0.48 0.55 

West Kal 1.3 1.3 1.3 1.3 1.5 

SW Middleton 1.9 2.0 2.0 2.0 2.4 

East Middleton 1.1 1.2 1.2 1.3 1.5 

Uplands 1.3 1.3 1.3 1.3 1.5 

Total 13 13 14 14 16 

Vernon Bella Vista 3.0 3.4 3.8 4.0 4.6 

Beverly Hills 0.27 0.27 0.27 0.27 0.30 

Blue Jay 0.34 0.34 0.34 0.34 0.39 

Central Vernon 19 20 20 21 25 

East Vernon 1.4 1.4 1.4 1.4 1.7 

SW Vernon 7.3 7.6 8.0 8.1 9.2 

Tavistock 3 0.00 0.00 0.00 0.00 0.00 

Kokanee / Predator 2.7 3.4 4.5 4.9 5.5 

The Rise 0.53 1.2 1.5 1.7 2.0 

Silver Star Foothills 1.1 1.2 1.4 1.5 1.7 

Commonage 1.0 1.0 1.0 1.1 1.2 

NW Middleton 1.5 1.5 1.6 1.6 1.8 

Total 39 41 44 46 53 

Spallumcheen Stepping Stones 0.17 0.17 0.17 0.17 0.17 

Total  All 60 63 66 68 79 

  

                                                      
3 Current water demand forecast provided by RDNO was based on a population growth model that did not include assignment of any 

growth in the Tavistock subdivision.  It is noted that 21 L/s or 1.8 MLD is the design demand for Phases 1 through 3 of the 
subdivision. 



Project No. Date

Okanagan Lake

Kalamalka Lake

Lavington

SW Vernon

Central
Vernon

Bella
Vista

South BX

Commonage

Predator
/ Kokanee

West Swan
Lake

Pottery

East
Middleton

The Rise

South
Coldstream

Central
Coldstream

Uplands

Stepping
Stones

North BX
"C"

Tavistock

Pleasant
Valley

West Kal

Silver
Star

Foothills

SW
Middleton

NW
Middleton

East Swan
Lake

Beverly
Hills

North BX
"B"

East
Vernon

East Kal

Old
Kamloops

Blue Jay

811-015

Year 2052 Forecast
Domestic Water Demands

(Excluding Agricultural Uses)

Greater Vernon Water
2012 Master Water Plan

Legend

2,000 2,0000
(m)

Pa
th

: O
:\0

80
0-

08
99

\8
11

-0
15

\4
30

-G
IS

\T
ec

hM
em

o_
01

\M
XD

-R
p\

81
10

15
_T

M
01

_F
ig

7-
1.

m
xd

 D
at

e 
Sa

ve
d:

 2
2/

01
/2

01
3 

1:
29

:3
5 

P
M

Au
th

or
: J

La
u

Copyright Notice: These materials are copyright of AE / AECOM / KWL .  Greater Vernon Water is permitted to
reproduce the materials for archiving and for distribution to third parties only as required to conduct business
specifically relating to the Greater Vernon Water 2012 Master Water Plan.  Any other use of these materials
without the written permission of AE / AECOM / KWL is prohibited.

January 2013

© 2013 Kerr Wood Leidal Associates Ltd.

Figure 7-1

1:100,000

Non-Agricultural MDD Water Use Rates
(L/day/PE)

379 - 500

501 - 750

751 - 1000

1001 - 1250

1251 - 1500

1501 - 2000

2001 - 4530

Non-Agricultural Annual Consumption (ML)

Data Source: RDNO Water Model

Total 
Area 
(ha)

Population 
(ca)

Population 
Equivalents 

(PE)

Base 
Demand 

(MLD)

Max. Day 
Demand 

(MLD)

Annual 
Consumption 

(ML/y)

Area B
East Swan Lake 636                 1,710               2,174               0.64 2.27 336
North BX "B" 143                 675                   686                   0.21 0.92 121
Old Kamloops 83.2               41.8                  53.8                  0.01 0.02 5.8
Pleasant Valley 345                 1,196               1,196               0.36 1.37 195
West Swan Lake 825                 720                   752                   0.22 0.59 103

Area B Total 2,032             4,343               4,861               1.45 5.17 760
Area C

North BX "C" 389                 1,202               1,231               0.36 1.16 182
Pottery 276                 908                   931                   0.28 1.22 162
South BX 675                 1,748               1,749               0.53 2.07 289

Area C Total 1,340             3,858               3,911               1.18 4.44 632
Coldstream

Central Coldstream 571                 2,448               2,598               0.78 2.85 413
East Kal 62.9               530                   562                   0.17 0.82 104
East Middleton 603                 1,758               1,861               0.53 1.54 257
Lavington 5,313             2,295               2,659               0.84 4.54 537
South Coldstream 659                 699                   703                   0.20 0.55 96.3
SW Middleton 154                 3,215               3,310               0.95 2.36 434
Uplands 222                 1,408               1,410               0.42 1.48 219
West Kal 167                 1,491               1,542               0.46 1.52 232

Coldstream Total 7,752             13,845             14,644             4.35 15.67 2292
Spallumcheen

Stepping Stones 400                 286                   286                   0.08 0.17 36
Spallumcheen Total 400                 286                   286                   0.08 0.17 36
Vernon

Bella Vista 898                 5,824               5,924               1.66 4.60 790
Beverly Hills 179                 67.9                  73.3                  0.03 0.30 27.2
Blue Jay 30.0               348                   355                   0.11 0.39 56.4
Central Vernon 1,360             25,929             39,440             11.20 24.71 4929
Commonage 795                 573                   980                   0.30 1.17 162
East Vernon 105                 2,150               2,176               0.63 1.66 295
NW Middleton 134                 1,998               2,258               0.65 1.79 309
Predator / Kokanee 1,081             6,195               6,675               1.85 5.55 904
Silver Star Foothills 358                 2,024               2,087               0.59 1.68 284
SW Vernon 1,435             10,018             10,695             3.08 9.23 1506
Tavistock 204                 -                    -                    0.00 0.00 0.00
The Rise 294                 2,820               3,220               0.86 1.97 383

Vernon Total 6,874             57,946             73,883             20.96 53.05 9646
Grand Total 18,398           80,279             97,585             28.0          78.5          13,366             

±
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8. Agricultural Demand Forecast 
Table 8-1 summarizes current agricultural irrigation areas and volumes. 

 
Table 8-1: Agricultural Irrigation Allocations and Usage (system-wide)  

 Irrigated 
Area 

Rate 
(ML/ha/yr) 

Volume 

Observed (1) 1,985 ha  6.35  12,600 ML/yr 

Allocation with Agricultural Water Rate (2) 2,564 ha 5.5  14,102 ML/yr 

Allocation without Agricultural Rate 888 ha 5.5 4,884 ML/yr 

Total Allocation 3,452 ha 5.5 18,986 ML/yr 

Notes: 
(1) Observed irrigated area is from OWSDP, Observed volume is from 2011 flow records 
less estimated domestic consumption.  Rate is calculated (for 2011). 2011 was not a high 
use year (relatively wet) and consumption would have been below historic maximum 
values. 
(2) Agricultural irrigation allocations are from RDNO records. Rate is a defined value. 

 
The large number of properties with allocation but not on an agricultural water rate is an important 
consideration in determining overall use forecasts.  The relatively low cost of maintaining an allotment (as 
per the current rate bylaw $59.50/ha/year versus the cost of purchasing new allocation $6,000/ha (subject to 
availability), has resulted in a large number of properties which do not receive the agricultural water rate but 
still maintain an irrigation allocation.  These properties total 888 ha of allocation.  A forecast that included 
providing agricultural irrigation to all of these properties would be overly conservative.      
 
As part of the Water Utility Master Plan, Summit Environmental Consultants Ltd. completed an agricultural 
water demand review [Summit, 2012] which is appended to this Technical Memorandum.  The analysis is 
based on the Okanagan Water Supply and Demand Project (OWSDP) completed for the BC Ministry of 
Environment.    
 
The Summit report hypothesizes a wide range of potential agricultural water use rates and overall 
consumption depending on a number of factors including the climate change model, agricultural irrigation 
efficiency, and the agricultural land base.   
 
It is noted that the Summit work is based on water use rates to meet design crop needs for the climate 
model considered (range of 660 to 875 mm/yr) not on the current allocation of 550 mm/yr (5.5 ML/ha/yr).  As 
well, the work is based on actual irrigated areas (excl. areas where irrigation is not in use) not on allotments 
(1,987 ha observed irrigation area vs. 2,564 ha of active allotment).    
 
Assuming a ‘dry’ climate model, improving agricultural efficiency, and a constant agricultural land base; the 
estimated yearly agricultural consumption from 2010 to 2040 varies between 13,000 ML/yr to 17,400 ML/yr 
(the climate model includes wet and dry years).  If the agricultural land base is expanded to the entire 
available agricultural land by yr-2040 (but other factors remain constant), water use would be expected to 
increase to approximately 25,000 ML/yr.   

 
As summarized in AE’s October 22, 2012 memorandum (attached), the design flows shown in Table 8-2 are 
recommended.   

  



AECOM, Associated Engineering, Kerr Wood Leidal Greater Vernon Water 2012 Master Water Plan  

Technical Memorandum No. 1 
Domestic & Agricultural Water Demand Forecast 

 

TM01_130226 Final Kwl_V7.Docx 20  

 
Table 8-2: Agricultural Design Flows (system-wide)  

 Area Rate Allocation Allowance for 
Addl. Ag. 
Water Use 

Design Value 

Yearly Flow 2564 ha  5.5 ML/ha/yr 
 

14,102 ML/yr 23.4% 17,400 ML/yr 

Maximum Day Demand  
(incl. Leakage) 

2564 ha  0.779 L/s/ha 
 

2,000 L/s 
172 MLD 

23.4%  2,465 L/s 
213 MLD 

 
By assigning a maximum allocation of 17,400 ML/yr, GVW provides for an adequate quantity to irrigate 
existing irrigated lands to 2052.  The design values allow for some re-introduction of dormant allotments 
and/or increase of the volume per hectare of allotment (to meet expected climate change).  The allowance 
also allows for some flexibility in the short term for minor expansion with the understanding that short term 
increases in irrigated lands would need to be offset by additional irrigation efficiency.  
 
It is recommended that actual flow quantities be measured annually, and that the design value of 
17,400 ML/yr be re-evaluated every five years to confirm the validity of the scenarios.  

 
The following design flows are derived for the supply areas. 

 
Table 8-3: Agricultural Demand Forecast (MLD) 

 Allocation 
(ha) 

Max. Day Demand 
(MLD) 

Storage Allocation 
(ML/yr) 

RDNO ‘B’ 376 31.2 2,550 
RDNO ‘C’ 317 26.4 2,160 
Coldstream/ RDNO ‘D’ 1,627 135.0 11,040 
City of Vernon 194 16.2 1,320 
Spallumcheen 48 4.1 330 
Total 2,564 213 17,400  

9. Reclaimed Water Irrigation System 
The 2012 Master Water Plan Update will consider means to integrate the existing and expanded reclaimed 
water system.  For the purposes of understanding the extent and annual irrigation volumes, Figure 9-1 
illustrates the current reclaimed water application area, and Table 9-1 provides the recent annual volumes. 

Table 9-1: Reclaimed Water Volumes (2000 to 2011) 

Year Volume 
(ML) 

Average Flow 
(MLD) 

2000 4,670 12.8 

2001 4,700 12.9 

2002 4,860 13.3 

2003 5,080 13.9 

2004 - 2007 No record 

2008 4,570 12.5 

2009 5,200 14.2 

2010 4,900 13.4 

2011 4,500 12.3 
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The City of Vernon is currently examining the future direction for the reclaimed water system through the 
Liquid Waste Management Planning process.  The implications of this direction, and coordination with the 
2012 Master Water Plan Update, will be incorporated in later technical memoranda. 
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10. Overall Demands 
Expected overall system demands are as follows (excluding reclaimed water system). 

 
Table 10-1: Demand Forecast 

 Annual Demand (ML) Max. Day Demand Consumption (MLD) 

Year Domestic  Agricultural 
(actual) 

Agricultural 
(allotment) 

Total4 Domestic  Agricultural Total 

2011 9,670 12,600 17,400 27,100 59.4 213 2725 

2016 9,880  17,400 27,300 60.1 213 273 

2021 10,470  17,400 27,900 63.1 213 276 

2026 11,060  17,400 28,500 66.0 213 279 

2031 11,550  17,400 29,000 68.1 213 281 

2041 12,450  17,400 29,900 73.4 213 286 

2052 13,360  17,400 30,800 78.5 213 292 

 
The demand forecast represents a best estimate of future demands (with limited contingency for agricultural 
demands), not a design value for facilities.  A suitable demand contingency is typically warranted for facility 
design purposes.  

11. References 
City of Vernon, Plan Vernon, OCP Bylaw 5151, Schedule ‘A’, October 2008 (CoV 2008) 

Cohen and Kulkami, Water Management and Climate Change in the Okanagan Basin, Environment 
Canada and UBC, 2001 (Cohen 2001) 

District of Coldstream, OCP Bylaw 1445, Schedule ‘A’, 2005 (DoC 2005) 

Greater Vernon Water, Master Plan Addendum, March 2004 (GVW 2004) 

Greater Vernon Water, Master Water Plan Update 2012, Request for Proposals #2011-18 Eng, August 
2011 (GVW, 2011) 

Kerr Wood Leidal Associates Ltd., RDNO 2007/2008 Water Model Updates, updated March 2009 (KWL 
2009) 

North Okanagan Water Authority, Master Water Plan, Final Report, April 2002 (NOWA 2002) 

Regional District of North Okanagan, Regional Growth Strategy, “One Region One Future, Bylaw 2500, 
Schedule ‘A’, June 2011 (RDNO 2011) 

Summit Environmental Consultants Inc., Okanagan Water Supply and Demand Project – GVW 
Agricultural Water Demand Review, October 2012 (Summit, 2012) 

 

  

                                                      
4 Total Annual consumption is agricultural allotment (2564 ha @ 550 mm/yr) + domestic. 
5 Observed Maximum Demand of 192 MLD for 2011 (wet summer). 
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The following analysis is a supplement to the Summit (2012) report. This recently completed work was a review of 
agricultural water demand of modeling results from the 2011 Okanagan Water Supply and Demand Project (OWSDP) 
completed for the BC Ministry of Environment.    
 
The Master Water Plan Technical Committee and the Consultant team examined the results of two data sets considered 
to represent the two extremes of climate change and expansion scenarios being examined for this water master plan. The 
results, summarized in red and blue in the figure below, outline two climate change and growth scenarios: 

• Scenario 30 – Assumes a Climate Change weather scenario with no growth in Agricultural allotment.   
• Scenario 36 – Assumes a Climate Change weather scenario including expansion of the irrigation base to a 

maximum allotment.  
 
Current level growth patterns for agricultural areas appear to suggest that irrigation area in the GVW is anticipated to 
remain stable, or potentially decrease. Irrigated areas could, however, potentially increase, depending on economic 
conditions and social drivers. Given this uncertainty into the future, it was felt that the level (or declining) water demands 
demonstrated in Scenario 30 did not allow for any growth. 
 
The modeling results for 2564 ha of irrigated land for Scenario 30 demands ranged from 13,085 ML/yr (510 mm/ha) to a 
maximum of 17,400 ML (678 mm/ha). By assuming a maximum allocation of 17,400 ML/y, GVW can assure that there is 
adequate quantity to irrigate existing lands to 2041, as well as provide some flexibility in the short term for minor 
expansion. GVW can plan and coordinate projects and infrastructure to effectively deliver these volumes.  
 
We recommend that actual flow quantities be measured annually, and that this curve be re-evaluated every five years to 
confirm the validity of the scenarios. 
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1.0 INTRODUCTION  
This final report provides a review of agricultural water demand within the Greater Vernon Water (GVW) service area 
estimated by the Okanagan Water Supply and Demand Project (OWSDP) and in the new GVW 2012 Water Master Plan.  
The agricultural water demand estimates included within the GVW 2012 Water Master Plan are summarized in Technical 
Memorandum No. 1 – Water Demand Forecast (AECOM, Associated Engineering B.C. Ltd., and Kerr Wood Leidal 
Associates Ltd. 2012), while the estimates provided by the OWSDP are discussed in the following sections. 
 
2.0 BACKGROUND REVIEW 
In 2004, the B.C. Ministry of Environment initiated the Okanagan Water Supply and Demand Project (OWSDP). The 
OWSDP is a multi-phase work program focused on improving the state of knowledge of the water resources of the 
Okanagan Basin (Summit Environmental Consultants Inc. (Summit) 2010).  The OWSDP is currently in Phase 3, with 
Phases 1 and 2 completed in 2005 and 2010, respectively. Phase 1 identified and evaluated the information available for 
a comprehensive basin-wide analysis of water supply and demand in the Okanagan Basin and identified data gaps, while 
Phase 2 was a series of scientific investigations and hydrologic modeling to determine the current supply and demand of 
water, as well as potential future changes.  Phase 3 is focused on updating and improving the Phase 2 data and models 
and turning the results into policy. 
 
2.1 Okanagan Water Demand Model 
Included in Phase 2 of the OWSDP was the development of the Okanagan Water Demand Model (OWDM) by the Ministry 
of Environment and Agriculture and Agri-Foods Canada.  The OWDM was developed to provide current and future 
estimates of agricultural and indoor and outdoor water demands in the Okanagan Basin.  The OWDM is based on a 
Geographic Information System (GIS) database that contains cadastre information (showing the boundaries of land 
ownership), crop type, irrigation system type, soil texture, and climatic data (van der Gulik et al. 2010).  The information 
was assembled from background information as well as high resolution orthophotos and GIS, and was confirmed by 
ground surveys in 2006.  Land uses (including crop type and method of irrigation) were identified and water demands 
were estimated at the scale of individual land parcels and finer (van der Gulik et al. 2010).  Accordingly, the model can 
provide estimates of water demand for individual crops on a parcel of land, or for an entire watershed, local government 
jurisdictions, or water supplier areas (e.g. irrigation districts) by summing the demands within those areas (van der Gulik 
et al. 2010).  In Phase 2 of the OWSDP, the water demands were linked to extractions from water sources (e.g. streams, 
lakes, and aquifers) by mapping “water use areas” and identifying the source(s) of water supplying each of the delineated 
areas. 
 
The OWDM calculates the daily evapotranspiration demand for each land parcel using a form of the Penman-Monteith 
equation.  It also computes the existing soil moisture and the daily precipitation, and the irrigation requirement is the 
leftover demand that can’t be met from these two sources.  The climate dataset is the key dataset that drives the 
evaporation calculations.  In the Okanagan Basin, a 1961-2100 gridded dataset consisting of cells measuring 500 m by 
500 m was created, including temperature (minimum, maximum, and mean) and total precipitation for each day of the 
year (Summit 2010).  A detailed description of how the model calculates agricultural and indoor/outdoor water demands is 
provided by van der Gulik et al. (2010). 
 
It is important to note that the OWDM is a mathematical model that estimates irrigation water demand based on climate, 
land use, soils, and the irrigation systems that are present.  The water use model approximates actual use if all water 
users consume at optimal rates, leakage is predictable, and users do not over-water or under-water their crops. 
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2.2 Climate Datasets and Scenarios 
One of the most important drivers of the OWDM is the climate dataset.  Twelve (12) climate datasets were developed for 
the Okanagan Basin using different Global Circulation Models (GCMs).  For Phase 2 of the OWSDP, the CGCM2 (A2) 
dataset was selected for use within the OWDM, while under Phase 3 two other datasets were utilized to represent “dry” 
(HadCM3 (A2)) and “wet” (CGCM3 (B1)) climate conditions. 
 
Within Phase 2 and 3 of the OWSDP, multiple scenarios were selected to focus on the key factors that could affect water 
resources in the Okanagan in the future (Summit 2010), including: 

x Changes in climate; 
x Changes in forest cover as a result of mountain pine beetle, wildfire, and forest harvesting; 
x Changes in water use efficiency; 
x Changes in the amount of agricultural land under irrigation; and 
x Changes in population. 

 
3.0 GREATER VERNON WATER – WATER DEMAND ESTIMATES 
In order to compare water demand estimates from the OWSDP to those developed for the GVW 2012 Master Water Plan, 
two OWSDP scenarios were examined.  The scenarios included Scenario 30 and 36 from Phase 3 and are summarized in 
Table 3-1.  A description of the identified climate models, water use efficiencies, and population growth rates are provided 
by Summit (2010) and Polar Geoscience Ltd. (2012). 
 

Table 3-1 Summary of Okanagan Water Supply and Demand Project scenarios used for comparison 
purposes. 

 

Scenario 
number 

Time 
Period Climate Model Domestic (indoor & 

outdoor) Efficiency 
Agricultural 
Efficiency 

Agricultural 
Land Base Population growth 

30 2011-2040 HadCM3 A2 = “dry” Maintained constant 
at 2006 level 

Improves at 
expected rate 

Maintained 
constant at 
2006 level 

Expected rate of 
population growth 
(increase at 1% +/- 

per year) 

36 2011-2040 HadCM3 A2 = “dry” Maintained constant 
at 2006 level 

Improves at 
expected rate 

Irrigate all 
available 

agricultural 
land 

Expected rate of 
population growth 
(increase at 1% +/- 

per year) 
 
Scenario 30 and 36 are similar, except that Scenario 36 includes a future condition where all available agricultural lands 
are irrigated, while Scenario 30 includes current (based on 2006 levels) agricultural lands.  Note that under Scenario 36, 
the agricultural land increase begins in 2010 and occurs stepwise over the course of the 2011-2040 period and the land 
base increases are assigned randomly over the course of the modeling period.  As a result, the starting agricultural land 
bases are slightly different between Scenarios 30 and 36 and the final agricultural land base in Scenario 36 represents all 
total available agricultural lands.  
 
Note that the agricultural water demands within the OWDM for GVW have been identified by the Ministry of Agriculture 
and Agriculture and Agri-Foods Canada to be slightly overestimated at this time and further refinement of the OWDM is 
currently underway to improve the estimates (D. Neilsen, pers. comm., 2012).  The overestimates have been identified for 
grass and forage crop calculations within the OWDM; the magnitude of overestimation is not known at this time. 
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3.1 Okanagan Water Demand Model – GVW Water Use Areas 
Included within the OWDM are four “water use areas” that represent the GVW water supply areas (Figure 3-1).  The four 
GVW “water use areas” and their associated water source are as follows: 

x GVW_1 – Duteau Creek 
x GVW_2 – Aquifer 266 
x GVW_3 – Kalamalka Lake 
x GVW_4 – Reclaimed 

 
In addition to the four GVW “water use areas”, two “other” areas were defined (i.e. Other_1 and Other_13) within the GVW 
supply area (Figure 3-1).  These “other” areas represent residual “water use areas” (within and adjacent to the Vernon 
Creek watershed) that are supplied by a mixture of surface (e.g. Kalamalka and Okanagan Lakes) and groundwater, but 
are not necessarily supplied by GVW.  
 
Within each of the “water use areas”, individual land parcels identified during the background review and ground 
surveying for the OWDM were grouped respectively.  It is important to note that the areas in Figure 3-1 represent the 
boundary of each “water use area”, but only those areas located within the GVW water supply area are included in this 
review1.  Table 3-2 provides a summary of the “water use areas” and their respective water use types under Scenarios 30 
and 36 for all outdoor defined water uses based on 2006 land use levels. 
 

Table 3-2  Summary of the total area for outdoor water use types defined within the respective water use 
areas of Vernon Creek watershed by the Okanagan Water Demand Model. 

 

Water Use 
Area 

Water 
Source Scenario Agricultural1 

(ha) 
Outdoor 

Domestic (ha) Golf (ha) Park (ha) Total Outdoor 
(ha) 

30 1,529 461 23 9 2,103 GVW_1 Duteau 
Creek 36 2,371 443 23 9 2,846 

30 315 122 0 3 440 GVW_2 Aquifer 
266 36 488 120 0 2 610 

30 129 587 2 76 794 GVW_3 Kalamalka 
Lake 36 381 593 2 66 1,042 

30 581 1 155 10 747 GVW_4 Reclaimed 
36 716 5 155 10 886 
30 14 115 0 0 129 Other_1 Multiple 

Sources 36 26 116 0 0 142 
30 0 3 0 0 3 Other_13 Multiple 

Sources 36 0 3 0 0 3 

30 1,987 1,288 25 88 3,388 
 Total 

Not 
including 

Reclaimed 36 3,266 1,275 25 77 4,633 

Note: 
1. Values do not include blank crops (i.e. where observations reported no crops were being grown), inactive crops (i.e. fields left 

fallow or in disuse), or areas with no irrigation system or the irrigation system was not apparently in use.    

                                                   
1 Only a minor fraction of the Other_1 and Other_13 “water use areas” are included within the GVW water supply area.  
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3.2 Okanagan Water Demand Model – GVW Water Demands 
For Scenarios 30 and 36, water demand estimates are available for the GVW “water use areas” for the period 2011-2040.  
In order to compare these results to the estimates provided in the GVW 2012 Water Master Plan, only agricultural water 
demands from the OWDM are considered.  The annual agricultural water demands for GVW (excluding reclaimed water 
and including the “other” areas) under Scenarios 30 and 36 are presented in Figure 3-2.   

 
Figure 3-2 Agricultural water demands estimates for GVW under Scenarios 30 and 36 over 2011-2040. 

 
For Scenario 30, the annual agricultural water demands for GVW range between 13,085 ML to 17,396 ML, with a slightly 
decreasing trend over the 2011 to 2040 period.  For Scenario 36, the water demand trend is increasing based on the 
expansion of agricultural lands included in this scenario.  Under Scenario 36, the agricultural water demands for GVW 
range between 15,026 ML to 25,556 ML and an increase to all available agricultural lands could increase the annual water 
demand by 8,725 ML (based on comparing years 2040 between scenarios). 
 
Some additional results from Scenarios 30 and 36 include: 

x Under a dry climate scenario and assuming everything remains as it is currently (i.e. land use and irrigated lands) 
or increases at an expected rate (i.e. population, water use efficiency); the annual agricultural water demand trend 
is expected to slightly decrease by approximately 3% over the 2011-2040 period2, relative to the present; and 

x Under a dry climate scenario and assuming that everything increases at an expected rate (i.e. population, water 
use efficiency) and all available agricultural lands become irrigated; the annual agricultural water demand trend is 

                                                   
2 The trend of the 2011-2040 period for both Scenario 30 and 36 was estimated using a line of best-fit. 



 
 
 
 
Final Report To:  Rod MacLean, Associated Engineering B.C. Ltd. 
October 22, 2012 
- 6 - 
 

C:\Users\80014dl\Desktop\Projects\GVWU - OWDM comparison\GVWU Water Master Plan_OWSDP Comparison_Final.doc 

expected to increase by approximately 45% over the 2011-2040 period, relative to present.  This assumes that 
agricultural expansion occurs stepwise from 2011-2040.   

 
4.0 AGRICULTURAL WATER DEMAND COMPARISON 
Based on the results from Scenario 30, the OWDM includes 1,987 ha of agricultural land within the GVW water supply 
area (i.e. GVW_1, GVW_2, GVW_3, and others).  This area does not include agricultural lands within in the City of 
Vernon Reclaimed Water System (581 ha).  However, if golf course and parks water use types are included, the area 
increases to 2,100 ha.  Based on information from the GVW 2012 Water Master Plan, the total agricultural lands that are 
currently being used are 2,564 ha (not including the reclaimed areas).  The 577 ha difference in agricultural lands 
between the OWDM and the new 2012 GVW Water Master Plan, is likely related to the difference in years when the 
agricultural lands were reviewed (i.e. 2006 for the OWDM versus 2011 for the GVW 2012 Water Master Plan).  In 
addition, the difference could also be related to the method of agricultural land delineation (i.e. grouping of all agricultural 
land reserve lands versus detailed orthophoto review of active crop lands).  Under Scenario 36, the total available 
agricultural land base was estimated at 3,266 ha, which is close to the 3,452 ha reported within the GVW 2012 Water 
Master Plan. 
 
For Scenario 30, the agricultural water demand results are higher than those reported by the GVW 2012 Water Master 
Plan.  In 2011, the OWDM reports a total agricultural water demand of 15,434 ML, as compared to the 12,600 ML 
reported by the GVW 2012 Water Master Plan.  In addition, the GVW 2012 Water Master Plan projects an average future 
agricultural water demand of 13,400 ML from 2016 to 2040, while the OWDM suggests an average water demand of 
approximately 15,500 ML for the same period. 
 
The results in Scenario 30 also indicate annual agricultural water demand rates range between 660 mm/year to 880 
mm/year (calculated as a result of the agricultural water demand divided by the total agricultural area).  The GVW Water 
Master Plan reports that agricultural water allocation is based on an agricultural water supply of 550 mm/year, but the 
level of drought (i.e. 10-year return period) was not reported.  The GVW’s rate structure and penalty system is based on 
this value. 
 
Within Scenario 36, the starting point for the agricultural expansion was 2010.  By 2011, the agricultural build out includes 
additional areas from 2010 and 2011 and occur stepwise over the course of the 2011-2040 period.  This land base 
increase is assigned randomly over the course of the Scenario 36 modeling period, which is different than the agricultural 
expansion plan identified within the GVW 2012 Water Master Plan.  However, based on the results of Scenario 36, under 
all available agricultural lands (i.e. year 2040), the OWDM estimates that the annual agricultural water demand would be 
approximately 23,000 ML, as compared to the total agricultural allocation of 17,400 ML reported by the GVW 2012 Water 
Master Plan for the same period. 
 
The results from Scenarios 30 and 36 are both higher than the estimates provided within the GVW 2012 Water Master 
Plan.  As noted earlier, agricultural water demands within the OWDM for GVW have been identified to be slightly 
overestimated; this could result in some of the differences observed.  In addition, the OWDM also approximates actual 
use if all water users consume at optimal rates, leakage is predictable, and users do not over-water or under-water their 
crops.  This assumption might not be reflected within the results included within the GVW 2012 Water Master Plan.  
Lastly, the climate model included in this analysis represents a “dry” climate scenario and since the OWDM is largely 
climate driven, the higher estimates produced by the OWDM could reflect differences in the climate conditions (i.e. dry, 
wet, average conditions) included in the comparison. 
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4.0 SUMMARY 
The OWDM developed as part of the OWSDP was used to compare agricultural water demand estimates reported within 
the GVW 2012 Water Master Plan.  Two OWSDP scenarios were examined to complete the comparison, which included 
Scenarios 30 and 36.  Both of these scenarios represented a “dry” climate scenario and include water use efficiencies and 
population growth rates increasing at expected rates and a constant agricultural land base (Scenario 30) or all available 
agricultural lands (Scenario 36). 
 
The results indicated that under Scenario 30, annual agricultural water demand trend is expected to slightly decrease over 
the 2011-2040 period, while under Scenario 36, the annual water demand trend is expected to increase.  The results from 
Scenarios 30 and 36 are both higher than the estimates provided within the GVW 2012 Water Master Plan.  In particular, 
the annual agricultural water demand rate is predicted to range from 660 mm/year to 880 mm/yr over 2011 to 2040; while 
the drought agricultural water supply allocation value of 550 mm/year is currently being utilized by GVW for drought 
planning purposes. 
 
5.0 RECOMMENDATIONS 
As part of the GVW Water Master Plan updates every three years, GVW should: 

x Work with the Okanagan Basin Water Board, Ministry of Agriculture, and Agriculture and Agri-Foods Canada to 
further refine the results from the OWDM that have been identified to be overestimated for GVW.  Once the 
refinements have been made, the agricultural water demand comparison completed in this summary report 
should be updated. 

x Compare OWDSP modeling results from a variety of scenarios that include different climate models (i.e. dry, wet, 
and average conditions) for a full range of agricultural water demand projections into the future. 

x Determine what “design drought” (i.e. return period) the 550 mm/yr agricultural water supply corresponds to and 
make a decision as to whether the design drought is streamflow-based or precipitation-based.  Similarly, the 
design droughts for all other agricultural water supply values identified in the GVW Drought Management Plan 
(EBA Engineering Consultants Ltd. 2007) should also be determined: 

o Normal/Stage 1 = 550 mm/yr; 
o Stage 2 = 440 mm/yr; 
o Stage 3 = 275 mm/yr; and 
o Stage 4 = 110 mm/yr. 

Once decided upon, the OWSDP models could then be used to help examine the normal and advance drought 
stage water supply allocations and help recommend any changes into the future.  Note that any change to the 
agricultural water supply value could impact timing of future supply or other capital projects designed to increase 
yield or promote water conservation.   

 
 



 
 
 
 
Final Report To:  Rod MacLean, Associated Engineering B.C. Ltd. 
October 22, 2012 
- 8 - 
 

C:\Users\80014dl\Desktop\Projects\GVWU - OWDM comparison\GVWU Water Master Plan_OWSDP Comparison_Final.doc 

6.0 LITERATURE CITED 
 
AECOM, Associated Engineering B.C. Ltd., and Kerr Wood Leidal Associates Ltd.  2012.  Technical Memorandum No. 1
 – Water Demand Forecast.  Draft #3.  Prepared for Regional District of North Okanagan as part of the 2012
 Greater Vernon Water (GVW) Water Master Plan update, June 2012. 
 
EBA Engineering Consulting Ltd.  2007.  Drought Management Plan.  Prepared for Greater Vernon Services, May 2007. 
 
Neilsen, Denise.  Agricultural and Agri-Foods Canada.  Personal communication with Drew Lejbak of Summit
 Environmental Consultants Inc., August 2012.   
 
Polar Geoscience Ltd.  2012.  Phase 3 Okanagan Basin Water Supply and Demand Project: Projected Water Supply and
 Use in the Okanagan Basin (2011-2040) – Okanagan Basin Water Accounting Model Results.  Prepared for
 Okanagan Basin Water Board with federal funding support through Natural Resources Canada’s Regional
 Adaptation Collaborative Program.  March 2012.   
 
Summit Environmental Consultants Inc.  (Summit).  2010.  Okanagan Water Supply and Demand Project: Phase 2
 Summary Report.  Prepared for the Okanagan Basin Water Board, July 2010.   
 
van der Gulik, T., Neilsen, D., and R. Fretwell.  2010.  Agricultural Water Demand Model.   Prepared for Okanagan Basin
 Water Board with funding support through the Canada-British Columbia Water Supply Expansion Program, April
 2010. 



GREATER VERNON WATER 2017 MASTER WATER PLAN                             APPENDICES 
 
 

  
 
 Page 22 
  
 

 
 

APPENDIX B 
 

TECHNICAL MEMORANDUM NO. 2 
EVALUATION OF WATER SUPPLY SOURCES 

 
Link to TM on the RDNO website: http://www.rdno.ca/docs/TM2_Eval_Water_Source_130226.pdf  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.rdno.ca/docs/TM2_Eval_Water_Source_130226.pdf


 

Jointly Submitted by: 
 
AECOM 
Suite 201 – 3275 Lakeshore Road  250 762 3727  tel 
Kelowna, BC, Canada V1W 3S9  250 762 7789  fax 
www.aecom.com 
 
Associated Engineering (B.C.) Ltd. 
Suite 610 – 1632 Dickson Avenue  250 763 3638 tel 
Kelowna, BC, Canada V1Y 7T2  250 763 8880 fax 
www.ae.ca 
 
Kerr Wood Leidal Associates Ltd. 
Suite 202 – 3334 30 Avenue  250 503 0841 tel 
Vernon, BC, Canada V1T 2C8  250 503 0847 fax 
www.kwl.ca 
 
AECOM Job Number:  
60224916 
 
 
Date:  
February, 2013 
 

Greater Vernon Water (GVW) 

 
Technical Memorandum No. 2 
Evaluation of Water Supply Sources 





AECOM, Associated Engineering, Kerr Wood Leidal Greater Vernon Water 2012 Master Water Plan 

 

TM2_GVW_Eval_Wss_Final_Feb 26, 2013.Doc   

Table of Contents 
 
 

pag e 

1. Introduction .................................................................................................................................. 1 
1.1 Report Objectives....................................................................................................................................... 1 

2. Background .................................................................................................................................. 2 
2.1 GVW Water Supply Characteristics .......................................................................................................... 2 
2.2 Okanagan Basin Water Supply and Demand Project ............................................................................. 2 
2.3 Water Licences........................................................................................................................................... 3 

3. Water Source Review ................................................................................................................... 3 
3.1 Duteau Creek Watershed .......................................................................................................................... 3 
3.2 Okanagan Lake .......................................................................................................................................... 6 
3.3 Kalamalka / Wood Lake ............................................................................................................................. 6 
3.4 B.X. Creek .................................................................................................................................................. 9 
3.5 Coldstream Creek ...................................................................................................................................... 9 
3.6 Deer Creek ................................................................................................................................................. 9 
3.7 Groundwater ............................................................................................................................................. 10 

4. Discussion and Summary ......................................................................................................... 11 

5. Recommendations ..................................................................................................................... 11 

6. References ................................................................................................................................. 12 
 
 
 
Appendices 

Appendix A – Figures 
 
 



AECOM, Associated Engineering, Kerr Wood Leidal Greater Vernon Water 2012 Master Water Plan 

 

TM2_GVW_Eval_Wss_Final_Feb 26, 2013.Doc 1  

Technical Memorandum No. 2: 
Evaluation of Water Supply Sources 
 
Proposal Task Numbers:  3.3.1, 3.3.2 
Terms of Reference Task Number: 7, 27 
 
1. Introduction  
Greater Vernon Water (GVW) relies on surface water sources for its raw water supply. The two major 
sources, Kalamalka / Wood Lake and the Duteau Creek watershed, are subject to limitations such as water 
licensing, available run-off and storage. Although both are surface water sources, each have very different 
water resource characteristics as it pertains to the water utility. Water from the Duteau Creek source is 
collected and drawn from an upland (plateau) watershed and associated lakes which serve as reservoirs. 
Kalamalka / Wood Lake is a valley-bottom lake and source water includes contributing surface water and 
groundwater (Clarke Geoscience, 2011) 
 
The Duteau Creek watershed contains a group of reservoirs, diversions and control structures originally 
constructed by the past Vernon Irrigation District. The combined live storage capacity of Aberdeen, Haddo 
and Grizzly reservoirs is currently 18,340 ML (See TM No. 3 – Source Storage and Supply for further detail). 
In addition, the Gold-Paradise Diversion supplements flow to the Duteau system from the neighbouring 
Harris Creek Watershed.  
 
The Kalamalka / Wood Lake levels are controlled by an outlet structure which releases flows to Vernon 
Creek. The Province is responsible for operation of this structure, and typically maintains water levels to 
satisfy license, fish habitat, recreation and minimum flow levels in Lower Vernon Creek. GVW holds 15 
consumptive use water licenses (8,842 ML/yr) on Kalamalka / Wood Lake (see Table 2-1).  
 
Other water sources licensed by GVW also include Deer Creek, B.X. Creek and Coldstream Creek. There 
are also existing groundwater sources for Antwerp Springs and Coldstream Ranch, as well as potential 
aquifers throughout the region capable of providing localized non-potable water supplies. 
 

1.1 Report Objectives  

The specific objectives of this report include: 
 A review and update of the watershed hydrology in the Duteau Watershed to confirm runoff 

estimates, and long term supply expectations; and  
 Evaluating other sources to determine yield based on a 50 year drought return frequency. 

 
The following specific objectives also form part of this study; however, will be addressed in other 
memoranda.  

 Reviewing watershed improvement possibilities that improve yield or water quality. Assess based on 
existing water quality data and to recommend monitoring programs where data is insufficient; 

 Analyzing expected future trends in raw water quality and the level of treatment required to meet the 
anticipated water use under the current and expected future regulatory criteria; and  

 Prioritizing supply sources using an index based on available quantity, raw water quality, proximity 
to the user, suitability for potable or agricultural use and cost to develop as a regional supply.  

 
Note that water quality issues will be addressed in TM No. 7 – Water Treatment. 
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2. Background  
2.1 GVW Water Supply Characteristics 

Duteau Creek and Kalamalka / Wood Lake are the primary drinking water sources for GVW. Although both 
are surface water sources, each have very different water resource characteristics as it pertains to the water 
utility. Water from the Duteau Creek source is collected and drawn from an upland (plateau) watershed and 
associated lakes, which serve as reservoirs. Kalamalka / Wood Lake is a valley-bottom lake and source 
water includes contributing surface water and groundwater (Clarke GeoScience 2011).  
 
The hydrologic regime of the Duteau Creek watershed is dominated by snowmelt and therefore, snow pack 
depth and timing of snowmelt dictate the supply status of upland reservoirs. Snow pack depth reaches the 
maximum in late March, early April, while snowmelt starts to fill the reservoirs after this date. Historical data 
indicates that by the middle of May, the seasonal snow pack is generally gone. This date represents the tail 
end of the snowmelt season. In normal years; the reservoirs would be nearing capacity by June. After this 
time, water supply is dependent on precipitation inputs. The summer period also corresponds to the period 
of peak irrigation demand, with maximum consumption between mid-July and mid-August. In the summer, 
because stored water is being consumed at a rate that far exceeds inflow, reservoir levels start dropping.  
 
Kalamalka / Wood Lake, due to its large storage capacity and long turnover rate is much less susceptible to 
the annual variations in snow pack depth. Besides Upper Vernon Creek, Oyama Creek, and Coldstream 
Creek, abundant groundwater springs provide source inflows to Kalamalka / Wood Lake. 
 

2.2 Okanagan Basin Water Supply and Demand Project 

In 2004, the B.C. Ministry of Environment initiated the Okanagan Water Supply and Demand Project 
(OWSDP). The OWSDP is a multi-phase work program focused on improving the state of knowledge of the 
water resources of the Okanagan Basin (Summit 2010). The OWSDP is currently in Phase 3, with Phases 1 
and 2 completed in 2005 and 2010, respectively. Phase 1 identified and evaluated the information available 
for a comprehensive basin-wide analysis of water supply and demand in the Okanagan Basin and identified 
data gaps, while Phase 2 was a series of scientific investigations and hydrologic modeling to determine the 
current supply and demand of water, as well as potential future changes. Phase 3 is focused on updating 
and improving the Phase 2 data and models and turning the results into policy. 
 
Included in Phase 2 of the OWSDP, a “Surface Water Hydrology and Hydrologic Modeling Study” was 
completed. This study documented and summarized the current state of knowledge of surface water flows in 
the Okanagan Basin and developed naturalized flow data for inclusion within a hydrologic model using the 
MIKE SHE modeling platform (referred to as the Okanagan Water Accounting Model). Naturalized stream 
flow estimates were developed at 72 points-of-interest (including Vernon Creek at the mouth) for a 1996-
2006 calibration period. In addition to the surface water study, groundwater investigations were also 
completed that identified aquifers (bedrock and alluvial) and their recharge and supply characteristics across 
the Okanagan Basin. Accordingly, using GVW’s previous water supply information and the information 
summarized and developed from the OWSDP, GVW’s water supply estimates and long term supply 
expectations were updated. 
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2.3 Water Licences 

Water license information for the Greater Vernon Area, including Duteau Creek and Kalamalka / Wood Lake 
watersheds was extracted from the province’s Web License database in January 2012. The licenses were 
then grouped and reviewed for duplication and adjusted depending on storage location. The results of the 
search are found in Table 2-1. 
 
GVW holds 58,115 ML of licenses within watersheds or sub-watersheds. Of this quantity, 38,379 ML is 
considered irrigation licenses, and the remaining are for domestic use by a purveyor (called “waterworks”). 
The largest quantity of water is out of Duteau Creek, where 34,582 ML is allocated to GVW. There is 
currently 33,051 ML of storage licenses allocated to the Duteau system; however, only 28,369 ML are 
allocated within the Aberdeen, Haddo, and Grizzly Reservoirs. The remaining Duteau storage is contained in 
Goose Lake and a minor quantity in Kalamalka / Wood Lake.  
 
 
3. Water Source Review 
The following sections provide a summary and review of each of GVW’s water sources. 
 

3.1 Duteau Creek Watershed 

The GVW water supply intake is located on Duteau Creek at the Headgates Diversion (Figure 1-2), and is 
supplemented by flows from Aberdeen, Haddo, and Grizzly Reservoirs. In addition, water is diverted from 
the Harris Creek watershed into the Duteau Creek watershed by the Gold-Paradise Diversion.  
 
The Duteau Creek watershed upstream of the Headgates Diversion consists of five sub-watersheds   
(Figure 1-2):  

 Aberdeen Reservoir – Aberdeen reservoir is supplied by a watershed area of 45.6 km2. The 
watershed produces a relatively large volume of runoff to be stored in June and July from snow melt. 
The reservoir, with a median watershed elevation around 1,394 m, can also be supplemented from 
the Grizzly watershed through a constructed diversion. The capacity of this diversion is unknown;  

 Grizzly Reservoir – This reservoir is approximately 10 metres higher than Aberdeen at full supply 
level, and regulates flow from a 51 km2 watershed. The watershed has good run-off potential with a 
median elevation of 1,384 m; 

 Haddo Reservoir – The Haddo system is supplied from both the Grizzly and Aberdeen Reservoirs. 
The small sub-watershed of the Haddo Reservoir consists mainly of the lake, surrounding land, 
including a small portion of land north of the diversion channel between the Grizzly and Aberdeen 
Reservoirs; 

 Gold-Paradise Diversion – This sub-watershed is in the Harris Creek watershed, but is diverted into 
Heart Creek through approximately 3 km of interceptor channel, two head ponds, and a diversion 
structure on Paradise Creek. The channel intercepts water from both Paradise and McAulay (Gold) 
Creeks. Higher unit run-off rates are produced from this watershed due to the higher median 
elevation of 1,788 metres; and  

 Lower Duteau Creek – This sub-watershed is not supported by any reservoir (except the headgate 
pond). The basin produces considerable run-off; however, little is considered usable. Past estimates 
assumed that only 1,700 ML of this was useable on an annual basis due to the small amount of 
storage and the run-off occurring early in the year (Mould 2006).  
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Table 2-1. Summary of Water Licenses within Greater Vernon Water 
 
 
 
 
 
 
 
 

Consumption 
(ML/yr)

Storage            
(ML)

Consumption 
(ML/yr)

Storage            
(ML)

Duteau Creek 
Other Private Licenses 5
Private Irrigation 4 485                     
Fisheries and Oceans Canada 2 110 lps
Village of Lumby 1 830                     
GVW Waterworks1 7 2,720                  
GVW Irrigation 2 21,995                
Gold-Paradise Creek Diversion (Irr) 1 9,868                  
Fisheries and Oceans Canada 1 1,233                 
Duteau - Aberdeen/Grizzly/Haddo 2 28,369                
Duteau - Goose Lake 2 4,515                  
Duteau - Kalamalka Lake 1 167                      

Sub-total 28 1,315                 1,233                 34,582                33,051                

Kalamalka Lake
Other Private Licenses 93
Private Irrigation 21 800                     
RDCO 1 25
Lake Country (Waterworks & IRR) 6 1,734                 
Fisheries and Oceans Canada 0 Remainder
GVW Waterworks1 12 8,842                  

Sub-total 133 2,559                 -                      8,842                  -                      

Deer Creek
Private Irrigation 1 909 lpd
Private Storage 1 37                       
GVW Irrigation 12 3,700                  
GVW Irrigation (King Edward Lake) 1 -                      1,357                  

Sub-total 15 -                      37                       3,700                  1,357                  

BX Creek
Other Private Licenses 1
Private Irrigation 7 570                     
Private Storage 3 207                     
GVW Conservation Storage 1 326                      
MOE Conservation Storage 1 2,467                 
GVW Waterworks 4 7,716                  
GVW Irrigation 1 1,505                  

Sub-total 18 570                     2,674                 9,221                  326                      

Coldstream Creek
Other Private Licenses 4
Private Irrigation 4 37                       
Private Storage 1 17                       
GVW Waterworks 1 415                      

Sub-total 10 37                       17                       415                      -                      

Okanagan lake
GVW Watering 1 0.15                    
GVW Irrigation 2 896                      
GVW Waterworks 12 459                      

Sub-total 14 -                      -                      1,355                  -                      

Total Licenses 204 4,481                 3,961                 58,115                34,734                

Notes: 

1. Licenses C025665 (494 ML/y) and C025909 (166 ML/y) are diversion licenses from Duteau and counted in Kalamalka Lake.
2. Nicklen Lake Licenses not included.
3. Total 61 licenses for GVW
4. Source - Ministry of Environment - Web License Database (December 21, 2011)

Other Licenses GVW Licenses
No. of 

Licenses
Licensee
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The water supply estimates in Table 3-1 for Duteau Creek were based on the following: 

 The Duteau Creek watershed is located in the Okanagan Highlands Hydrologic Zone #23; subzone 
“c” (Obedkoff 2003). Streams within this hydrologic zone are generally characterized by a snow-melt 
dominated peak rising in April or May and peaking sometime between May and June. Rain-on-snow 
events occasionally occur in this region; therefore, winter flows and spring peaks can be enhanced. 
In addition, late rainstorms are common, recharging soil moisture heading into winter and producing 
short-duration peak flows. Low flows occur generally from the end of November to March, and in the 
hot summer months, with the lowest flows commonly occurring in January or February;  

 Drainage areas and median elevations were updated using available GIS coverage and digital 
elevation information (Land Resources Data Warehouse 2011);  

 
 

Table 3-1 
Duteau Creek Watershed – Water Supply Estimates 

 

Sub-basin 
Drainage 

Area (km2) 
Elevation 
Range (m) 

Median 
Elevation 

(m)1 

Mean Annual Runoff 1:10 Year 
Low Flow 

(57% 
Mean) 

1:50 Year 
Low Flow 

(37% 
Mean) 

Depth 
(m) 

Volume 
(ML) 

Aberdeen 
Reservoir 

45.6 1278 – 1860 1394 0.29 13,389 7,632 4,954 

Haddo Reservoir 3.7 1266 – 1387 1300 0.24 883 503 327 

Grizzly Reservoir 51.3 1284 – 1923 1384 0.29 14,735 8,399 5,452 

Gold-Paradise 
Diversion 

6.6 1658 – 1924 1788 0.70 4,611 2,628 1,706 

Total (not including 
Lower Duteau Ck) 

    33,618 19,162 12,439 

Lower Duteau Ck 71.2 664 – 1463 1309 0.24 17,340 9,935 6,416 

Total Duteau 
Watershed 

    50,958 29,097 18,855 

Notes: 
1. Median elevations calculated for contributing land areas only. 
2. Distribution types fit reasonably well; therefore, the results were averaged and used in calculating the 

mean values and 95% confidence limits. 
 
 

 This analysis used the annual runoff vs. median elevation relations developed during Phase 2 of the 
OWSDP (Summit 2009). The Okanagan Basin’s Hydrologic Group 8 runoff relationship was 
assumed representative of the Duteau Creek watershed, which is similar to the runoff relationship 
developed by Obedkoff (1998) for the Okanagan Highlands Hydrologic Zone #23 (Figure 2).  The 
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OWSDP runoff relationship is naturalized to a 1996-2006 period, while the Obedkoff (1998) is 
naturalized to a 1961-1990 period.  In order to ensure consistency of periods of records between 
runoff relationships and all of GVW’s water sources, any differences in periods of record were 
eliminated by standardizing all records using the Water Survey of Canada (WSC) station “Kettle 
River near Ferry” (WSC Station No. 08NN013), which has records extending from 1929-2010. This 
station was selected because it contains the longest continuous record of natural streamflow in 
proximity to the Okanagan Basin and is expected to be generally representative of the hydrologic 
regime of the Okanagan Basin; 

 The annual water supply for Duteau Creek watershed was updated using the standardized mean of 
the 1996-2006 period, assuming no useable runoff from the Lower Duteau Creek watershed.  The 
standardized mean results are similar to the standardized annual runoff estimates by Obedkoff 
(1998) for watersheds with similar median elevations; and  

 1-in-10 and 1-in-50 year low flow annual water supply estimates were estimated using the low flow 
frequency analysis curve for the east side of the Okanagan Valley developed by Letvak (1985).  

 

3.2 Okanagan Lake 

Okanagan Lake abuts into the west end of the City of Vernon and is likely the largest and most reliable 
future source of water to meet the long term growth of the Greater Vernon area. It is the primary water 
source for the cities of Kelowna and Penticton, as well as a number of smaller centres.  
 
The water supply estimates in Table 3-2 for Okanagan Lake were based on the following: 

 Annual net inflows into Okanagan Lake developed by the River Forecast Center from 1922 – 2010. 
The net inflow is the difference between lake outflow and change in lake storage and is an indicator 
of the natural inflows into Okanagan Lake. Net inflows integrate the influence of streamflow into the 
lake, precipitation on to the lake, evaporation from the lake, groundwater inflows and outflows to and 
from the lake, and water use from the lake; 

 The annual net inflow estimate was updated and assumed equal to the 1922 - 2010 mean; 
 Return period estimates of 1-in-10 year and 1-in-50 year net inflows to Okanagan Lake were also 

estimated. For the return period estimation, four different distribution types (Pearson Type III, Log 
Pearson Type III, Log Normal, and Gumbel) were fitted to the data using the B.C. Ministry of 
Environment, Lands, and Parks (MELP) Flood Frequency Analysis Program (version 1.1). The 
general procedure for estimating individual return periods from the MELP program involves visually 
inspecting and assessing the goodness-of-fit for each distribution.  

 
 

3.3 Kalamalka / Wood Lake 

Kalamalka / Wood Lake (or “Kal Lake”) is a valley-bottom lake that flows via lower Vernon Creek into 
Okanagan Lake. The lake has a surface area of 35 km2 and an average depth of 142 m, which is considered 
deep relative to its size. Source flows into Kalamalka / Wood Lake include upper Vernon Creek, Oyama 
Creek, Coldstream Creek, and abundant groundwater springs. The lake typically reaches full-pool by the 
end of June. A weir on the lower Vernon Creek outlet controls lake levels and is operated by the MOE.  
 
Due to its depth and lack of contributing sources, the lake has a low rate of turnover of 55-65 years. Water 
quality issues and additional source characterization are addressed in a recent Source Water Assessment 
report (Larratt Aquatic 2010). GVW operates a single drinking water intake, located approximately 250 m off 
the north shore of the lake at a depth of approximately 20 m.  
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Table 3-2 
Summary of Water Source Supplies for GVW 

 

Water Source 
Mean Annual Supply 

(ML) 

1:10 Year Mean 
Annual Low Flow 

(ML) 

1:50 Year Mean 
Annual Low Flow 

(ML) 

Duteau Creek Watershed 33,618 19,162 12,439 

Okanagan Lake 476,834 190,250 66,300 

Kalamalka Lake 27,069 10,557 3,763 

B.X. Creek 9,107 5,009 3,461 

Coldstream Creek 7,668 3,911 2,377 

Deer Creek 5,856 3,338 2,167 

Groundwater 53,352 - - 

 
 
GVW is currently allocated 8,842 ML per year from water licenses from Kalamalka / Wood Lake. A license 
adjudication process conducted in 2001 by the Province resulted in the following:  

 No existing water licenses on the Kalamalka / Wood Lake system were adversely affected; 
 A minimum of 0.085 m3/s  (3.0  ft3/s) flow needs to be maintained in Lower Vernon Creek for fish 

flows. If any additional water were made available, either through license transfers or changes in 
hydrology, water licenses would be held to increase the fish flows on Lower Vernon Creek to meet a 
0.235 m3 /s (8.3 ft3/s) suggested requirement;  

 It was felt that GVW had adequate water available in its existing water sources. Any additional water 
sourcing would be available off Okanagan Lake; and  

 Kalamalka / Wood Lake was declared fully allocated. No further water licenses would be made 
available of this system and any remaining water would be designated for fish flows.  

 
Most of the water licenses also have maximum allowable diversion rates on Kalamalka Lake. Information for 
the relevant GVW licenses is found in Table 3-3, where we note a maximum allowable diversion rate at the 
Kalamalka Lake Intake to the City of Vernon is 46.9 ML/d. An additional 6.71 ML/d is diverted through three 
other points of diversion.   
 
There are two additional licenses (Conditional Licenses C025665 and C025909) off Duteau Creek for 
493 ML/yr (maximum diversion rate of 5.91 ML/d) for diversion and use at the Kalamalka Lake Intake and 
166 ML/yr (0.45 ML/d) at other points of diversion on Kalamalka Lake. These licenses were issued in 1960. 
These licenses are both supplemental and linked to licenses C025666 and C025732 (See table 3-3). In 
discussions with GVW staff, there is no control gate or valve operated off the Duteau system enabling this 
license or diverting water into the Coldstream Creek watershed.    
 
The water supply estimates (Table 3-2) for Kalamalka / Wood Lake were based on the following: 

 Annual net inflows into Kalamalka / Wood Lake were estimated by Letvak (1992), which included 
annual estimates from 1960-1990; 



AECOM, Associated Engineering, Kerr Wood Leidal Greater Vernon Water 2012 Master Water Plan 

 

TM2_GVW_Eval_Wss_Final_Feb 26, 2013.Doc 8  

 The Kalamalka / Wood Lake net inflows cover a different time period than the remainder of GVW 
water sources; therefore, to eliminate any differences (e.g. climatic variability) all records were 
standardized using the Okanagan Lake net inflow estimates, which has records extending from 
1922 to 2010. The Okanagan Lake net inflow estimates were selected because they contain the 
longest continuous record and are expected to be representative of the hydrologic regime and water 
use patterns of the Vernon area; and 

 Return period estimates of 1-in-10 year and 1-in-50 year net inflows into Kalamalka / Wood Lake 
were estimated assuming the same annual low flow characteristics as the net inflows of Okanagan 
Lake. 

 
The implication of water transfers to Kalamalka Lake and Okanagan Lake is discussed further in Technical 
Memorandum No. 3 – Source Storage and Supply. 
 
 

Table 3-3 
Summary of Kalamalka Lake Consumptive Use Water Licenses 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

License 
Number

Priority

Maximum 
Allowable 

Diversion Rate 
(ML/d)

Season

C025666 19600119 494                5.91                     All Year
C032474 19640319 996                2.73                     All Year
C062306 18720531 1,863             15.31                   All Year
F009242 19301121 2,389             7.73                     All Year
F072833 19671128 880                7.23                     All Year
C062307 18930821 975                8.01                     All Year

Sub-total 7,595.9         ML/y 46.9                     ML/d

C022235 19540706 166                0.45                     Apr-Sep
C025732 19590213 166                0.45                     All Year
C059154 19681205 617                5.00                     All Year
C024587 19580417 12                   0.03                     All Year
C025731 19450307 211                0.58                     Apr-Sep
C036203 19410220 74                   0.20                     Apr-Sep

Sub-total 1,245.7         ML/y 6.71                     ML/d

Total GVW 8,842             ML/y
Notes:

1. Stream Name: Kalamalka Lake
2. Licensee: North Okanagan Regional District
3. License Status: Current
4. Source: Ministry of Environment - Web License Database (December 21, 2011)

Kalamalka Lake Intake (Kal Lake Pump Station - Point of Diversion 57964)

Other Intakes (Points of Diversion 57990, 57952, 57954)

Quantity (ML)
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3.4 B.X. Creek 

Diversions from B.X. Creek, once an original source of water for the City of Vernon, were decommissioned 
in 2000 due to water quality issues. GVW continues to hold water licenses for irrigation off the creek, and 
remains a possible source for non-potable agricultural supply should system separation be recommended as 
part of this plan. New capital would be required for a new dam, reservoir, spillway, intake and pipeline into 
the distribution system.  
 
The water supply estimates in Table 3-2 for B.X. Creek were based on the following: 

 The WSC operated a hydrometric station on B.X. Creek above the municipal intake from 1960 to 
1999 (WSC Station No. 08NM020, “B.X. Creek above Vernon Intake”); 

 The B.X. Creek natural flows above the municipal intake cover a different time period than the 
remainder of GVW water sources; therefore, to eliminate any differences (e.g. climatic variability) all 
records were standardized using the 1929-2010 records from the WSC station “Kettle River near 
Ferry” (WSC Station No. 08NN013); 

 The annual water supply estimates for B.X. Creek are assumed equal to the standardized mean of 
the 1960-1996 records: 

 Letvak (1985) provided an estimated low flow frequency analysis curve for the east side of the 
Okanagan Valley; however, using the mean annual runoff records provided by the WSC on B.X. 
Creek, specific low flow statistics (1-in-10 year and 1-in-50 year return periods) were calculated 
using the MELP Flood Frequency Analysis Program (version 1.1).  

 

3.5 Coldstream Creek 

Coldstream Creek has been identified as an additional domestic water source. The small size of the 
watershed and additional capital costs for water treatment, however, may not benefit GVW in the long term. 
However, there is potential to establish this source for irrigation use.  
 
The water supply estimates in Table 3-2 for Coldstream Creek were based on the following: 

 The WSC operated a hydrometric station on Coldstream Creek above the municipal intake from 
1968 to 2010 (WSC Station No. 08NM142, “Coldstream Creek above Municipal Intake”); 

 The Coldstream Creek natural flows above the municipal intake cover a different time period than 
the remainder of GVW water sources; therefore, the records were standardized using the 1929-2010 
records from the WSC station “Kettle River near Ferry” (WSC Station No. 08NN013); 

 The annual water supply estimates for Coldstream Creek are assumed equal to the standardized 
mean of the 1968-2010 records; 

 Letvak (1985) provided an estimated low flow frequency analysis curve for the east side of the 
Okanagan Valley; however, using the mean annual runoff records provided by the WSC on 
Coldstream Creek, specific low flow statistics (1-in-10 year and 1-in-50 year return periods) were 
calculated using the MELP Flood Frequency Analysis Program (version 1.1).  
 

3.6 Deer Creek 

Deer Creek at the outlet of King Edward Lake is considered a limited source for expanding irrigation water 
supply (NOWA 2002). Upgrades were completed in 2011 to provide a seasonal supplement to the irrigation 
supply. Its future potential is limited due to potential water quality issues and small size of the watershed 
(20.3 km2).  
 
The water supply estimates in Table 3-2 for Deer Creek were based on the following: 
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 The drainage area (20.3 km2) and median elevation (1387 m) was calculated using available GIS 
coverage and digital elevation model (Land Resources Data Warehouse 2011); 

 Using the annual runoff vs. median elevation relations developed during Phase 2 of the OWSDP, 
the runoff relation for Hydrologic Group 8 (same as Duteau Creek watershed) was assumed to be 
representative of the runoff relationship of the Deer Creek watershed (Figure 2).  Similar to the 
other water sources, the Deer Creek estimates were standardized using the 1929-2010 records from 
the WSC station “Kettle River near Ferry” (WSC Station No. 08NN013); 

 The annual water supply estimates for Deer Creek watershed are assumed equal to the 
standardized mean of the 1996-2006 period.  The standardized mean result is similar to annual 
runoff estimates by Obedkoff (1998) for watersheds with the same median elevation; and 

 Letvak (1985) provided an estimated low flow frequency analysis curve for the east side of the 
Okanagan Valley; therefore, the curve was assumed to represent low flows characteristics of the 
Deer Creek watershed for the 1-in-10 and 1-in-50 year return period. 

 

3.7 Groundwater 

Groundwater remains a key potential source for non-potable supply within GVW. High volume wells are 
viable options for non-potable agricultural supply should system separation be recommended as part of this 
plan. As part of this study, aquifers within the Vernon area identified by Summit & Golder (2009) were 
reviewed. A total of five aquifers were identified within the Vernon area and estimates of total sustainable 
aquifer discharge were calculated for each aquifer (Table 3-4). 
 
As earlier stated, a key parameter in Kalamalka Lake water supply is groundwater. The impacts of large 
volume extractions downstream are unknown.  
 

Table 3-4  
Aquifers within the Vernon Area. 

 

Aquifer number General location 
Annual Discharge (11 yr mean) 1 

(ML) Average Day (ML/d) 2 

266 Coldstream Valley 17,900 49 

269 Vernon Centre 14,700 40 

270 B.X. Valley 12,800 35 

271 Swan Lake area 152 0.4 

262 Okanagan Landing 13,800 38 

Note: 
1. Discharge volumes represent the total volume of water that can be removed sustainably (at the cost of 

end uses down gradient) before mining of an aquifer occurs. 
2. Well capacity and water quality will vary by location.  

 
There is speculation under current Water Act modernization proceedings that licenses for groundwater 
extraction may be required in the near future. Given the quantities for supply being considered as options in 
this Master Water Plan, there may be significant costs or regulatory requirements in the future related to 
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large volume well installations. These costs may come in the form of restrictions, monitoring requirements, 
environmental approvals in sensitive aquifers or even moratoria on new large withdrawals.   
 
 
4. Discussion and Summary 
GVW is currently dependent on the Kalamalka/Wood Lake and Duteau Creek watersheds for water supply, 
while Coldstream Creek, B.X. Creek, and groundwater have been historical sources. With water licence 
restrictions on Kalamalka/Wood Lake and annual variabilities in the annual upland water supplies, 
Okanagan Lake has been identified as the most sustainable future supply source. The implication of 
potential transfers of these licenses to Kalamalka Lake and Okanagan is discussed in more detail in 
Technical Memorandum No. 3 – Source Storage and Supply. 
 
Climate change imposes a risk to streamflows and water supplies in the Okanagan Basin, which could 
potentially impact GVW due to its dependence on lake and upland water sources.  Climate change studies 
for the Okanagan Basin suggest that the total precipitation and evapotranspiration will not significantly 
change, however the average temperature is expected to increase (Summit 2010). As a result, the predicted 
temperature increases are suggested to cause warmer winter temperatures, resulting in more winter 
precipitation in the form of rain, thereby increasing streamflows during the winter.  As such, peak flows are 
predicted to occur approximately 2 to 4 weeks earlier with smaller magnitudes, while summer low flow 
periods are suggested to be extended over the long term (Summit 2010). 
 
In addition to the climate change predictions, various future water demand, population growth, water 
efficiencies, and irrigation type scenarios were also completed for the Okanagan Basin during Phase 2 of 
the OWSDP. As such, GVW should consider the following Phase 2 results for the Okanagan Basin (outlined 
by Summit (2010)) prior to making future water management decisions: 

 The levels of Okanagan Lake are likely to remain within their “normal” range of lake levels during 
normal and wet years, but could be near or below the “normal” range during dry years.  This has 
potential implications for the allocation of water licences on Okanagan Lake. 

 The impacts of climate change on upland reservoirs will likely include an earlier filling due to an 
earlier onset of spring temperatures, smaller storage volumes due to smaller snow accumulations in 
the winter, an earlier drawdown of storage due to smaller spring snowmelt runoff volumes, and less 
stored water available in the late summer due to a longer summer season. 

 In a future 3-year drought, climate change is expected to increase annual water demands by 16% 
relative to the present, which could increase to 25% if the irrigated agricultural land base increased 
to its potential size. 

 
 
5. Recommendations 
The following recommendations are included to help ensure long term water supply reliability for GVW: 

1. Due to GVW’s dependence on water supply from the Duteau Creek watershed, it is recommended 
that a more extensive hydrometric monitoring network be considered (in addition to the three 
current gauging stations) in order to measure water levels in and outflows from each reservoir of 
interest.  By monitoring the water levels and outflows, a preliminary water balance could be 
developed for each reservoir (and associated sub-basin), which would help provide improved 
estimates of inflows into each reservoir.  By implementing this monitoring program, together with 
GVW’s snow survey, soil moisture, and groundwater monitoring programs, forecasting of water 
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supply for each year could be improved, which would help with water management and planning 
decisions; 

2. If a groundwater supply source is deemed feasible, it is recommended that a groundwater supply 
assessment and characterization be completed prior to any supply well development;  

3. Should a new water source ever be required in the future, the best option both technically and 
viably is a new license out of Okanagan Lake. Therefore, GVW should consider a long term license 
reserve from Okanagan Lake for 50,000 ML/year.  
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um No. 3: 
Storage and S 

Proposal Task Number: 
Terms of Reference Task Number: 

1. 

3.3.3, 3.3.8 
15, 23, 27, 29 

2012 Master Water Plan 

Greater Vernon Water (GVW) relies primarily on surface water sources for its raw water supply. The 
Regional District of North Okanagan (RDNO) holds 57,420 ML of consumptive use water licenses; with 
33,051 ML of this quantity currently under license for storage. The GVW system may be at risk of water 
supply shortages in the future, particularly in the Duteau Creek watershed, where only 54 percent of annual 
consumption is stored in reservoirs. 

In 2012, GVW demand requirement is estimated to be 27,100 ML. In 2052, this demand is expected to 
increase to 30,800 ML. Table 1-1 identifies the anticipated consumption based on parameters established 
in this Master Water Plan. 

Table 1-1. Demand Forecast 
TM1- Domestic & ricultural Water Demand Forecast) 

Annual Demand (ML) Max. Day Demand Consumption (ML 

27,100 213 272 

213 273 

213 276 

213 279 

213 281 

2041 73.4 213 286 

2052 78.5 213 292 

1.1 

The objective of this study is to analyze future reservoir storage potential in the GVW system. Assessment of 
storage requirements are ·generally based on demand and anticipated need for additional supply. This 
assessment is further examined based on the potential changes due to climate fluctuations anticipated over 
the next 40 years. The work includes: 

.. An analysis of potential future reservoir storage in the GVW system . 

., Prioritizing reservoir projects based on long term requirements determined from the Master Water 
Planning process. 

.. Developing order of magnitude cost estimates. 
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.. A brief analysis of potential hydraulic issues that may significantly affect cost estimates and flag 
environmental concerns. 

.. Review and establish appropriate return periods for drought years (This is covered more in depth in 
the water source technical memorandum). 

" Recommendations of further study or site information. 
.. An analysis of recommended future work based on current plan. 

o 5 year capital plan - Detailed cost requirement. 
o 10 year planning horizon - Identify most likely project and order of magnitude cost. 
o 40 year planning horizon - Identify projects with most likely greatest benefit. 

The information in this reference document is then used in later planning technical memoranda of the Master 
Water Plan. 

Storage Opportunities 

2.1 Water Licensing 

In Technical Memorandum No. 2 - Evaluation of Water Supply Sources, it was determined that RDNO holds 
57,420 ML of water licenses within watersheds or sub-watersheds. Of this quantity, 37,068 ML is considered 
irrigation licenses, and the remaining are for waterworks. The largest quantity of water is out of Duteau 
Creek, where 35,243 ML is allocated to GVW. There is currently 33,051 ML of storage licenses allocated to 
the Duteau system; however, only 28,369 ML are allocated within the Aberdeen, Haddo, and Grizzly 
Reservoirs. The remaining Duteau storage licenses are contained in Goose Lake and a minor quantity in 
Kalamalka I Wood Lake. 

Issues regarding potential transfer of some of these water licenses in the future are addressed in Section 3.0 
of this Technical Memorandum. 

2.2 Creek 

For the purposes of the 2012 Master Water Plan, the total live storage in the upper Duteau watershed is 
estimated at 18,340 ML: 10,330 ML in Aberdeen Reservoir, 2,730 ML in Haddo Reservoir and 5,280 ML in 
Grizzly Reservoir. Some of the historic documents for these reservoirs refer to slightly different volumes due 
to the low and high water level elevations used in the volume calculations. This range does not affect the 
conclusions of the 2012 Master Water Plan, although it is recommended that this live storage figure be 
examined more precisely prior to implementing further assessments on storage requirements. 

The outlet at Haddo supplies the controlled releases to Lower Duteau Creek, with subsequent GVW intake 
further downstream at Harvey Lake. 

The mean annual runoff in the watersheds upstream of Haddo Dam is 33,618 ML/yr (Technical 
Memorandum No. 2 - Evaluation of Water Supply Sources). The 1 in 10 year mean annual low flow is 
19,162 ML/yr. By increasing storage, GVW can potentially increase supply quantities. 

In addition, an estimated mean annual runoff of 17,340 ML/yr is potentially available from the Lower Duteau 
Creek watershed, which currently is uncontrolled flow during the spring freshet downstream of Haddo Dam. 
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Studies have been conducted that identify possible projects to increase water available to GVW. These 
project areas are identified below and summarized in Figure 81 in Appendix 8 . 

., Upstream of Haddo Dam, increasing storage on the existing reservoirs, 

.. On-stream storage on Lower Duteau Creek, upstream of the GVW Diversion. 

2.2.1 Increasing Storage in Aberdeen Reservoir 

The most feasible site for increasing storage in the Duteau watershed is by enlarging Aberdeen Reservoir. 
KWL (2012) examined the feasibility of raising Aberdeen dam (currently 10,330 ML live storage). Raising 
Aberdeen reservoir by 2 metres would store an additional storage of 5,316 ML. 

.. Increasing the height by 4 metres adds 11,670 ML for a total of 22,000 ML. Under the current 
watershed arrangement, the reservoir would not fill every year, and mostly in years greater than the 
average annual volumes. This 4 metre addition has some additional structural costs identified, which 
increases the complexity of the work. 

Mould (2007) identified that raising Aberdeen Reservoir by more than two metres has other implications, 
particularly a potential problem with a backwater effect in the Heart Creek Diversion Canal (between 
Aberdeen and Grizzly Reservoirs). The impact on the diversion has not been analyzed in detail, but could 
increase dam construction costs, particularly on the outlet. 

The capital costs (Tables A 1 and A1a -Appendix A) are summarized as follows: 
.. Raising dam 2 metres= $3.39M for 5,316 ML ($640/ML) 
., Raising dam 4 metres= $6.41Mfor11,670 ML ($550/ML) 

2.2.2 Flyfish Lake Diversion 

KWL (2012) also investigated an option to divert water from unregulated portions of the lower Duteau Creek 
Watershed. The work would consist of constructing a 1.5 km channel routing water from the Flyfish Lake 
sub-catchment into Haddo Lake. As Haddo is already a small reservoir, there is little room for additional 
storage. There is no feasible way of diverting water to the larger Aberdeen reservoir. Other options included 
diversions to Grizzly Reservoir, however this was also deemed not feasible in the KWL (2012) report. 

The capital cost of construction of the diversion from Flyfish Lake to Haddo Lake is estimated to be $3.3M. 
While the construction of this project is feasible, there continues to be no additional storage available to 
capture the additional water. 

2.2.3 New Lower Duteau Creek Dam and Reservoir 

Collecting runoff from the spring freshet from the Lower Duteau Creek watershed is another potential source 
of water for GVW. The average annual runoff from thjs area is 17,340 ML. By developing a reservoir on 
Lower Duteau Creek downstream of the Haddo Outlet, approximately 10,000 ML of this water could be 
regulated for additional consumptive use downstream. Minimum flows in Duteau Creek would need to be 
maintained for fish management. 

One potential reservoir location is shown in Figure 81. The reservoir would be impounded with a 35 metre 
high earthen dam, and protected by a service spillway, emergency spillway and low level outlet. There may 
also be an opportunity to blend the dam and spillway components within the design of the dam by using 
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concrete or roller compacted concrete as a base. Regardless, there would be complications concerning fish 
passage and approvals. 

This facility would also provide an ideal location for small hydro electricity generation for use at the water 
treatment plant. Additional costs to accommodate such a generation and transmission package would need 
to be incorporated into the hydraulic design of the outlet structure. 

The cost estimate of $17.7M is significantly higher than the $5.5M cost estimate presented by Mould (2007) 
for a similar facility. The increased costs in this report are attributed to a larger spillway and construction of 
the high dam. There may be opportunity to blend these two facilities by constructing a roller compacted 
concrete dam, however fish passage would remain a concern. 

2.2.4 Gold-Paradise Diversion Extension into Paradise Creek 

Paradise Creek is a sub-watershed of the Harris Creek watershed. Currently, the Gold-Paradise Diversion 
(operated & maintained by GVW) intercepts water from both Paradise and McAuley (Gold) Creeks (via a 3 
km interceptor channel, two head ponds, and a diversion structure on Paradise Creek), and is then diverted 
into Heart Creek and eventually into Aberdeen Reservoir. The RDNO currently holds a license for 9,864 ML 
(8,000 ac-ft) of diversion and consumption from this watershed. Based on a topographic review of the 
watershed adjacent to the current Gold-Paradise Diversion contributing area, an additional 10.4 km 2 of the 
Paradise Creek sub-watershed could also be considered for diversion. This diversion assumes that the 
network of existing forest service roads could be utilized to divert this additional water into the existing Gold
Paradise Diversion infrastructure. 

The existing diversion on Paradise and McAuley Creeks require additional upgrades to the fisheries flow 
bypasses. There were requests by downstream stakeholders to close the bypass due to concerns of a 
recent landslide potentially caused by the flow releases. The extent of the work requirement is unknown at 
this stage, but an allowance for this work has been included in the cost estimate. 

The additional annual water supply (standardized mean) for the proposed Paradise Creek sub-watershed 
and diversion is 7,609 ML (see Appendix C). Aberdeen Dam would need to be raised in order to store the 
additional water. 

The capital cost estimate of $3.6M ($475/ML) is based on construction of a new road, berm, channelization 
and construction of new diversion structures. 

2.2.5 Harvey Lake 

Harvey Lake is the head pond created on Lower Duteau Creek for the main pipeline diversion into the GVW 
distribution system. The head pond and associated infrastructure were completed in the late 1960's with 
travelling intake screens, gas chlorination system, flow meter and te.lemetry. AECOM (2006) identified 
potential upgrades to the headgates as part of the Duteau WTP upgrades. 

Prior to construction of the Duteau WTP, GVW commissioned Earthtech (2005) to examine options for 
updating the Harvey Lake intake. The intake pond requires dredging every five to ten years, as well as 
frequently cleaning silt and debris from the infrastructure. The study examined different forms of silt 
prevention and complete bypass. The study summarized that the most economical option was to do nothing. 
The infrastructure will, one day, require replacement. 
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2.3.1 Goose Lake 

Goose Lake (See Figure 82 in Appendix B) is an open reservoir with a live storage capacity of 2,360 ML 
within the GVW distribution system. The lake has a negligible watershed of its own, but has been an integral 
component of the GVW water system dating back over 100 years. It was originally supplied by water from 
Duteau Creek through the old Grey Canal and was supplemented by water from B.X. Creek and other small 
upland reservoirs intercepted by the Grey Canal. Today, it is supplied solely from Duteau Creek through the 
pipeline distribution system. Once the West Swan Lake pipeline separation project is completed in the 
summer of 2013, water stored at Goose Lake will be for agricultural purposes only. 

Raising the Goose Lake Dam and increasing the capacity of the reservoir can improve operational flexibility 
of the irrigation supply system: 
1. It provides an additional option for routing water from B.X. Creek, thereby relieving some of the supply 

requirement from Duteau Creek. As B.X. Creek has a licensed potential of 9,221 ML/yr, Goose Lake 
storage of 2,360 ML would still not be enough. The B.X. system would also require dedicated pipeline 
conveyance, similar to the Grey Line canal from the early development years. 

2. Goose Lake can be a key connection point in the distribution for the City of Vernon reclaimed water 
system. If approved for agricultural use, water could be directly supplied to Goose Lake and distributed 
to agricultural users in the GVW. 

3. Goose Lake could also be filled from a pump supply from Okanagan Lake. 

The reservoir is situated on the boundary between Electoral Area "B" and land owned by the Okanagan 
Indian Band. Raising the reservoir level would impact Band lands, and possibly surrounding housing 
developments. 

TM9 - System Separation Options provides an analysis of the need and size of Goose Lake in the overall 
long term plan. As part of this analysis, we have estimated the capital cost of raising the dam 2.5 metres is 
$1.40M ($700/ML), thereby providing an increase in capacity of 2,000 ML. 

2.3.2 Reservoir 

MacKay Reservoir is currently owned and operated by the City of Vernon as a storage facility for treated 
wastewater effluent. The reservoir is currently impounded by 3 dams, and has a total live storage capacity of 
9,37 4 ML. The reservoir was expanded by 400 ML with the completion of dyke upgrades in 2010. The City 
currently spends $738k annually to pump effluent to MacKay. There may be some opportunity in the future 
to increase the size of the reservoir by raising the dams. This storage would be directly related to growth of 
the City of Vernon. The current Liquid Waste Management Plan does not include increased storage at 
MacKay Reservoir at this time. A reasonable estimate to expand this facility significantly would be 
approximately $4.0M. This would include the replacement of outlet facilities, raise.the emergency spillways 
and negotiate purchasing of surrounding lands. It is uncertain at this time if use of reclaimed water would 
form part of the 2012 Master Water Plan, or another budget. 

2.3.3 Swan Lake 

Swan Lake is a very shallow Lake supplemented by water diverted from B.X. Creek. KWL identified that an 
intake could be installed on Swan Lake to supplement flows and storage at Goose Lake for agricultural 
purposes. There is a gate structure located at the south end of Swan Lake, however there are no 
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opportunities available to increase storage on this lake. The main natural water source for Swan Lake is 
Greenhow Creek, which extends into the hills to the north east. KWL (2012) identified a pump station 
scheme to pump more diverted water off B.X. Creek. This is examined later in this report. 

2.3.4 Coldstream Creek 

The RDNO has a license for 415 ML/yr on Coldstream Creek, and little potential for future additional storage. 
Section 3.0 in this Technical Memorandum discusses potential handling of these water licenses issue in 
greater detail. 

2.3.5 Okanagan 

Okanagan Lake is the largest lake, reservoir and water supply in the region. The lake elevation of 345.0 m 
(approximate) makes pumping generally un-economic for agricultural purposes, however it is likely suitable 
for future domestic supply and water treatment. The City of Kelowna was recently successful in obtaining a 
filtration deferral from Interior Health. Obtaining this form of deferral is discussed in more detail in TM7 -
Water Treatment. 

As discussed in Section 3.0 of this Technical Memorandum, water licensing and future access to Okanagan 
Lake should continue to be a priority, even if as a long term reserve. 

2.3.6 Kalamalka 

As described in Technical Memorandum No. 2 - Evaluation of Water Supply Sources, there are limited 
options available for new water licenses for storage or consumption off Kalamalka Lake. Section 3.0 in this 
Technical Memorandum discusses this issue in greater detail. 

2.3.7 King 

King Edward Lake is a reservoir that impounds runoff from the Deer Creek watershed. The reservoir has a 
licensed storage capacity of 1,357 ML/yr, and the watershed has an average annual runoff of 5856 ML/yr. 
Upgrades were completed in 2011 to provide a seasonal supplement to the irrigation supply. Its future 
potential is limited due to potential water quality issues and small size of the watershed (20.3 km\ 

B.X. Diversion 

The average annual runoff volume from B.X. Creek is 9, 107 ML/yr, where the majority is available during the 
spring freshet. The recent water quality of the runoff limits direct use to agricultural use only. There are few, 
if any, feasi_ble locations to establish a reservoir capable of supplying a reasonably sized water _source for 
irrigation. The B.X. Creek source has not been used since 2000. The water currently flows to Swan Lake, 
then back into B.X. Creek and eventually flow into Vernon Creek and Okanagan Lake. 

.. Option 1. In terms of future water licensing, GVW could transfer all or portions of their current water 
licenses on B.X. Creek to storage on Okanagan Lake. This water could then be accessed in the 
future with an intake off Okanagan Lake for domestic use. 
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Option 2. If captured within the creek itself, the water could be used for irrigation. A diversion and 
separate irrigation pipeline to capture freshet flows from B.X. Creek and supply Goose Lake in the 
spring. The works would include a diversion and control structure, pipeline and spillway. 

o KWL (2012) examined two options for diverting water into Goose Lake: 
~ Grey Line: This involves constructing a creek diversion and 12 km pipeline (in the 

alignment of the old Grey Canal around the north end of Swan Lake and emptying 
into Goose Lake. 

.. Cost Estimate: $15.0M (Table A6) 
" Swan Lake Pump Station: This option involves pumping raw water from Swan Lake 

into Goose Lake or directly into the separated agricultural distribution system. 
.. Estimated cost: $8.?M (Table A?) 

" Option 2a. Dixon Dam and other small reservoirs could be constructed within the watershed to store 
and release as much of the freshet water as possible for diversion downstream. Dixon Lake was a 
small 148 ML reservoir originally owned by the City of Vernon (Associated Engineering, 2001 ). It has 
since been decommissioned due to safety concerns. Capital construction costs for such small dams 
are typically in the range of $500k per dam. 

" Option 3. Diversion of Greenhaw Creek to Goose Lake: Green how Creek supplies Swan Lake from 
uplands to the north east. The watershed size is approximately 5 square kilometres. With a median 
elevation of 1000 m and using curves established in Technical Memorandum No. 2 - Evaluation of 
Water Supply Sources, the estimated mean annual runoff is 500 ML. The diversion would require 
approximately 6000 metres of 400 mm diameter pipe for distribution in the Swan Lake area or 
captured in Goose Lake. Even assuming 100% of this can be captured and licensed and a 
dependable water supply of 500 ML per year, the cost is very high. Cost estimate:$ 5.4M or 
$10,800/ML (Table A8). 

2.5 Groundwater 

As noted in Technical Memorandum No. 2 - Evaluation of Water Supply Sources, groundwater is a potential 
source of water supply: 

1. As a domestic water supply source under current regulations, groundwater is not subjected to 
the same water treatment and filtration requirements as with surface water sources, with the 
exception of wells that are classified as "groundwater under the direct influence" of surface 
water (GWUDI). GWUDI wells are treated as surface water within provincial regulations. It is 
possible for GWUDI wells to qualify for filtration deferral based on water quality, but a more 
rigorous source protection process may be required to limit activities within the aquifer. Health 
agencies generally require chlorination at a minimum for GWUDI wells, and dependant on the 
water quality and riverbank filtration assessment, may also require additional treatment for 
parasites such as UV treatment. There may be selective areas during individual system 
separation planning process that may prove that a high quality water well may be a more 
opportune alternative than the general treated main domestic supply. 

2. As an agricultural water supply, groundwater in the greater Vernon region is generally of high 
quality. Again, existing and new wells may have some value in the distribution system 
separation process where the need for system separation and smaller volumes are required. 
a. The capital costs of well development are generally similar to that of costs to connect to a 

distribution system, but can vary depending on a variety of factors, such as distance to the 
distribution system, distance to power supply and costs of land acquisition. Operational 
costs will generally be higher for a groundwater supply than a gravity supply, along with 
increased costs for operations and maintenance (ie. hydro and pump maintenance). 
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Existing operational RDNO wells consist of the Antwerp deep and shallow wells and Ranch Wells 1 and 2. 
Antwerp shallow well and the Ranch well 2 are both shallow GWUDI wells and should only be considered for 
agricultural water supply. 

The Antwerp deep well and Ranch well 1 can be used in the domestic system and are designated for use 
when the capacity of the existing Duteau and Kai Lake Supply systems cannot meet maximum day demand. 
The water from these wells is considered to be very hard, with elevated manganese levels that have caused 
problems in the past with staining laundry and plumbing fixtures. 

As part of this Master Water Plan, there are no immediate plans to develop further wells in the system. As 
the agricultural system separation expands, there may be opportunities to develop wells if system separation 
and domestic demand improvement strategies are the optimal and most financially sound option. 

The costs of developing a high volume well can vary significantly. Typical costs for constructing high 
capacity wells can range from $500k to over $1.0M, depending on depth, flow requirement, distance to 
distribution system, power supply and allowances for SCADA. A conservative estimate of $750k is prudent 
for budgeting purposes to construct a new well. Operations costs can range between 5 and 10 percent of 
capital cost per annum. 

3. 

Over a century ago, those who designed and built the Vernon water supply understood the importance of a 
secure and reliable water system. In those days, the domestic drinking supply came from creeks, wells, or 
by pumping from one of the nearby lakes. Irrigation supply required large volumes of water during a 6 month 
growing season, and needed to be supplied economically to all connections. By introducing pipelines, the 
irrigation systems could be pressurized and operated with little or no fuel costs. The surface sources, such 
as Duteau Creek, were often preferred because of the low operations costs, therefore surface diversions 
and storages were investigated in the hills surrounding the area. Sources within the Okanagan/Kalamalka 
basin were available from BX Creek, Coldstream Creek and other smaller supplies noted in this report. The 
Duteau Creek watershed, however was more favorable because of its gravity supply to most areas in GVW. 

Duteau Creek is on the fringes of the Shuswap watershed, which routes eventually into the Fraser River 
Basin. Water from the Okanagan watershed is routed naturally through the Columbia River to the Pacific 
Ocean. Without the man-made diversions off Duteau Creek, the ability to farm the lands in the North 
Okanagan area may not be feasible due to the extended annual drought conditions experienced in the 
summer months. The licenses and supply system has been grandfathered into acceptance as part of the 
GVW water supply, and can remain in use as long as the purpose of the license remains for direct 
consumption. 

Large scale water transfers between basins are now prohibited under the Water Protection Act. An excerpt 
of this act is given below: 
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WATER PROTECTION ACT 
CHAPTER 484 [RSBC 1996] 

2012 Master Water Plan 

Prohibition against large scale transfers between major watersheds 
6. (1) A person must not construct or operate a large scale project capable of transferring water 

from one major watershed to another major watershed. 
(2) A person must not modify a project capable of diverting or of extracting water if the 

modification results in, or if completed would result in, the project having the capability of 
transferring water at a peak instantaneous flow of 10 m3 or more a second from one major 
watershed to another major watershed. 

1995-34-6. 

As in the previous Master Water Plans, the option remains to supply all GVW domestic demand with 
water from Kalamalka Lake. There is not, however, enough water license available to supply all future 
demand beyond this Master Water Plan . Questions remain whether it is possible to divert more water 
directly to Kalamalka Lake from Duteau Creek, Deer Creek or Coldstream Creek. GVW has contacted 
the Ministry of Environment, and noted the following : 

1. Potential transfer of Duteau Licenses to Kalamalka (Transfer between water basins): These 
transfers are very difficult and are prohibited under the Water Protection Act. There is a remote 
possibility that a transfer might be feasible based on the fact that the water license was obtained prior to 
the Water Protection Act enactment. The transfer would require that there could be no environmental 
impact, including affecting Kalamalka Lake water colour and chemistry. Extensive study would also be 
required to demonstrate that there is a viable water balance after the transfer of water license for both 
Kalamalka Lake and Duteau Creek . Finally, objections by DFO, First Nations and other environmental 
interest groups would need to be addressed. 

It should be noted that there are already two "supplemental" water licenses in the system (Table 3-1) 
granted in 1960 which permitted diversions directly water from Duteau Creek to Kalamalka Lake. GVW 
does not currently "physically divert" water through any channel or canal system. 

Table 3-1 
Water Licenses from Duteau Creek Source Diverted to Kalamalka Lake 

License Quantity 
Applicable Comments Result 

No. (ML/y) 

C025665 493 • License for diversion and use from Duteau Water can be extracted from Kalamalka 
Creek into Kalamalka Lake. Lake Intake for the City of Vernon at rate 5.9 

• Supplemental to Conditional License ML/d year round . 
C25666 off Kalamalka Lake. 

• Issued April, 1960 

C025909 166 • License for diversion and use from Duteau Water can be extracted by GVW at a 
Creek into Kalamalka Lake. maximum 0.45 ML/d (0.1 M gal/day) all year 

• License is "in part" supplementary to round . 
Conditional License C025731 

• Issued April, 1960 
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2. Potential transfers of B.X. Coldstream Creek and other small licenses water 
basin These are certainly feasible. License amendments would be required, including 
processes required to minimize environmental impact and demonstrate the water balance afterwards is 
viable. Significant capital investment would be required to divert B.X. water to Kalamalka Lake, as well 
as additional operational costs to pump it back up. This water can also transferred or diverted to 
Okanagan Lake. Similarly, the transfer of water from the reclaimed water system under the City of 
Vernon Liquid Waste Management Plan may also be considered a credit towards obtaining a transfer 
approval. 

Regardless of scenario, costs of pumping will always need to be considered when considering 
permanent transfer of water to other low elevation storage sites. 

GVW has also noted that there is already indirect transfer of Duteau Creek sourced water through the 
distribution system. Duteau sourced water enters the Kalamalka and Okanagan Lake watersheds indirectly 
via irrigation, seepage, groundwater, sewer or septic systems to the lower elevations. A large percentage of 
this water is disinfected prior to entering the distribution system. The Von Keyserlingk and King Edward 
areas are the main exceptions. 
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4. Discussion 

The total licensed storage in the Duteau Creek and Kalamalka Lake systems is 41,893 ML/yr (Table 4-1 ). 
The actual live storage available in these two supplies is 27, 182, as the reservoir capacity in the Duteau 
watershed is lower than the allowable under the license (currently 18,340 ML). Therefore in successive dry 
years and higher than normal demands, GVW is prone to water shortages. Water conservation programs 
have had some effect on reducing consumption, however long term sustainability requires maintaining a 
guaranteed supply into the future. It should be noted that at this point in time, there is no expectation that 
agricultural demands will increase or decrease in the long term. Nearly all growth in demand will occur in the 
potable water sector. 

Table 4-1 
Summary of Storage Licenses and Actual Storage on Duteau Creek and Kalamalka Lake 

Watershed 
Storage License 

Live Storage (ML) 
Volumes (ML) 

Duteau Creek 33,051 18,340 

Kalamalka Lake 8,842 8,842 

Totals 41,893 27,182 
Note: The Kalamalka Lake licenses include storage and diversion. 

Within the Duteau watershed, it has been generally noted through discussions with previous operators and 
irrigation district managers that there few opportunities within GVW for new storage. This statement is further 
noted by Okanagan Basin Study (197 4 ). There is some opportunity to increase useable supply within the 
Duteau watershed: 
• Expand the diversion works of the Gold-Paradise watershed further east to capture more water. This 

portion of watershed could provide anywhere from 3000 to 7000 ML of additional annual supply 
(depending on area), with the added bonus of a delayed freshet in May and June due to the snow 
capture and freezing at the higher elevations. Water from this area would be conveyed to Aberdeen 
Lake. This option will likely have significant regulatory hurdles involving additional water licensing, as the 
inter-basin transfer issue identified in Section 3.0 comes into play, and may render this option as 
unfeasible. 

• KWL (2012) showed that raising Aberdeen reservoir by 2 metres would store an additional 5,316 ML of 
water. 

o Increasing the height by 4 metres adds 11,670 ML for a total live storage of 22,000 ML. 
According to GVW operations, the current reservoir does not always fill to capacity. This 4 metre 
addition has some additional structural costs identified, which increases the complexity of the 
work. In our view, the viability of the project appears to improve if more water is sourced through 
the extension of the Gold-Paradise diversion watershed. Raising the dam above 4 metres will 
increase the capacity of the reservoir to levels beyond the current licensed storage capacity in 
the watershed (KWL, 2012). 
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o GVW has also noted in discussions that options were presented to raise this reservoir by 5.5 
metres. While no studies are available to confirm this, the benefits of an even larger reservoir 
than mentioned previously would be for flood control on Lower Duteau Creek, and minimizing 
damage to downstream stakeholders in Lum by and to provide increased base flow in Bessette 
Creek for fisheries purposes. Controlling flood flows could also benefit and lower the spillway 
costs of a future dam on Lower Duteau Creek. 

• The Lower Duteau storage projects, such as the Flyfish diversions or one of the Duteau Dam concepts 
are attempts to capture the freshet; the majority of the 19,000 ML of uncontrolled runoff from the Lower 
Duteau Creek Watershed. 

By implementing all of the above projects (see Table 4-2), we estimate that up to 24,000 ML/yr of additional 
annual demand in the GVW could be supplied from the Duteau watershed . 

Table 4-2 
Remaining Storage Projects Available in the Duteau Watershed 

Project Annual Supply Available (ML/yr) 

Gold-Paradise diversion 

Aberdeen Dam Upgrades 

Lower Duteau Dam 

Flyfish Diversion 

Total Potential Supply Increase 

3,000 

10,000 

8,000 

3,000 

24,000 

To assist with distribution and storage balancing within the GVW distribution system , an attractive internal 
storage project is to expand Goose Lake, although land ownership issues involving the additional reservoir 
land would need to be negotiated with the Okanagan Indian Band. This would provide additional storage of 
irrigation water for lands west of Swan Lake and the Bella Vista area. It would also allow for future supply to 
irrigated areas east of Swan Lake, if system separation does occur in the future . Filling of this reservoir 
would continue from the Duteau water supply, and provide some assistance in supplying peak demand 
during the summer months. As noted in the analysis, other options include: 
• Construct the "Grey Line" and diversion from B.X. Creek. This would reduce water supplied off the 

Duteau System. This option only works if Goose Lake is expanded, and systems are separated. 
• Blend or integrate the COV Reclaimed Water System into the agricultural supply. Goose Lake is a 

potential internal storage location for direct supply from the water treatment plant or indirectly from 
MacKay Reservoir. The filling of Goose Lake with reclaimed water would occur during the winter months 
from MacKay Reservoir when the irrigation systems are idle. · 

The projects noted in this analysis, along with possible localized groundwater supply opportunities, offer 
enough supply to meet the anticipated demands to 2052 in Table 1-1, and the region 's water supply 
requirements well beyond the scope of this Master Water Plan . Once these projects are completed , and all 
of the existing licenses supplies would be utilized . The long term domestic water supply option for GVW 
would then likely be from Okanagan Lake. In TM2 - Evaluation of Water Supply Sources, it is recommended 
that GVW apply for a license reserve for all domestic supply off Okanagan Lake to maintain options for 
future development and growth. 
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4.1 Implementation Options 

Several projects and strategies have been discussed in th is report to either increase storage or develop new 
sources. TM 9 - System Separation options will examine some of the different factors that affect where 
source and storage development will be required and part of the long term plan into the future. 

Table 4-3 presented a summary of potential storage projects potentially available to GVW to augment 
storage and water supply. There will always be many factors which affect how and when these projects can 
be implemented . These factors, both internal and external, include increase of demand, chronic drought 
shortages, water availability, licensing, water infrastructure condition, fisheries and environmental 
constraints, water quality, land ownership , cost of development, etc. The list is extensive. 

Table 4-3 
Summary of Potential Storage or Diversion Projects Available 

Potential . 
St Predicted Cost P t t' 

1 
f . orage o en 1a or 

Year Project 
1 

Annual Supply Cost $/ML of C t t' 

2022 Aberdeen Dam Upgrades (4m) 

2027 Goose Lake Expansion 

2037 

2042 

Gold-Paradise Extension 

Incorporation of MacKay 

Reservoir 

___ ,_ 

ncrease 
1 

(ML) 
1 

ons rue ion 
(ML) ncrease supp y 

11,670 10,000 

2,000 0 
------

0 3,000-7,600 

4,000 3,000 

$6.41 M 

$14M 

$3.6M 

$4.0 M 

$641 

N/A 

$1,200-

$475 

$1,333 

Good 

Fair- Band 

land Issues 

Poor - inter

basin Transfer 

issues 

Fair 

_ >_20_5_2_ .
1
_L_o_w_e_r _D_ut_e_au_ C_re_e_k_D_a_m ____ 

1 
__ 1_0~,0_0_0 ____ 8~,0_0_0 __ 1~$_17_._7_M __ 

1 
__ $_2,~2_00 __ 

11 
___ F_a_ir __ 

1 

>2052 Flyfish Diversion 0 3,000 $3.3 M $1, 100 Poor 

B.X. Creek Supplies 

>2052 Grey Line _ _ 

>2052 Swan Lake Pump PS 

>2052 Greenhaw Diversion 

> 2052 Okanagan Lake 

Notes: 

0 

0 

0 

50,000 

3,00Q_ 

3,000 

500 

50,000 

____________ , 
$15.0M 

$8.7M. ·1 
- $5.4M --, 

N/A 

$5,000 

$2,900 

$10,800 

N/A 

Poor 

Poor 

Nil 

Good 

1. Most annual supply quantities are unsubstantiated estimates based on conversion of storage and diversions to actual 

annual demand. It is estimated that not all reservoir storage increases result in an equivalent increase in annual demand 

capacity due to growth. 

2. Timing of expansion of MacKay Reservoir would depend on a variety of factors. Wee assume that the CoV Reclaimed 

Water system would be integrated into the agricultural water supply of GVW. 

3. Only one of the B.X. Creek projects can be constructed (Grey Line or Swan Lake PS). 

4. Potential for Construction is based on likelihood of construction given the cost of construction and difficulty in obtaining 

approvals. It is used in this analysis only to establish an implementation schedule. 
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It should also be noted that each of the GVW sources, including Okanagan Lake, Kalamalka-Wood Lake, 
Coldstream Creek and Duteau Creek have Water Quality Protection Plan, Environmental Plan and Source 
Protection Plans already in place or being enacted. There are also demands for additional minimum flows 
and minimum lake levels for various fisheries. The Water Act has the regulatory structure in place to license 
groundwater extraction, but the regulations are not being used. The Ministry of Environment has indicated 
that groundwater licenses will be required in the near future. The Ministry and DFO have noted in recent 
correspondence that additional minimum instream flows for Vernon Creek and other Duteau tributaries (ie. 
Bessette Creek) are required. Many of the factors noted above will affect some of the license transfer or 
diversion strategies discussed during this planning process. The transfers discussed included: 

" Transfer of B.X. Creek licenses 
" Transfer of Duteau or other licenses (ie. Deer Creek) to Kalamalka Lake or Okanagan Lake. 
" Transfer and disposal of CoV reclaimed water to Kalamalka or Okanagan Lake then obtaining a 

consumptive use license. 

Conclusions 

Opportunities exist to add new storage or diversions into the GVW water system. The new projects either 
increase storage or increase water supply, and can be staged to meet the increasing demands of GVW. We 
conclude the following: 

" Potential projects have been identified within both the Duteau and B.X. Creek systems to accommodate 
24,000 ML/y of new domestic demand without accessing the Okanagan Lake as a source. 

" Raising Aberdeen Dam by 4 metres results in 11,670 ML of increased storage capacity within the Duteau 
Creek Watershed. 

o Additional watershed acquisition, such as extending the Gold-Paradise Diversion, can guarantee 
that the new Aberdeen Reservoir will remain full, and lower the potential of risks due to drought. 

" It is anticipated that Goose Lake will play a larger role in storage and distribution of raw water for the 
agricultural supply. We have included a project cost estimate to increase the storage at Goose Lake by 
2,000 ML. 

o If the City of Vernon Reclaimed Water system is approved as an agricultural water supply source, 
then Goose Lake will likely become an important balancing reservoir with a MacKay Reservoir 
supply. For this to occur, an environmental assessment and public input process will be required. 

" As demand increases, other, more expensive projects are available to increase supply out of Duteau Creek. 
These include a dam downstream of Haddo Lake on Lower Duteau Creek, diversion options of B.X. Creek, 
or a diversion off of Flyfish Lake to Haddo Lake (only if the Lower Duteau Creek option is not feasible). 
The decision to use Okanagan Lake may still be viable, but only as a potable water source. 
The expectations are that agricultural water use will not increase over the next 40 years, therefore all new 
water supply decisions should be based on urban/domestic demands. Cost allocation to agricultural users 
could be considered if supplies improve reliability during drought years. Otherwise cost allocation to 
domestic as new sources would free up domestic capacity from existing supplies. 

TM3_GVW_Source Storage And Supply_Feb 26, 2013.Doc 14 



AECOM, Associated Engineering, Kerr Wood Leid al Greater Vernon Water 2012 Master Water Plan 

.. We recommend that GVW initiate discussions with the Ministry of Environment to examine water license 
transfers from existing unused licenses to other storage sources. 

.. We recommend that, regardless of the outcome of the long term plan for the water system, GVW should 
make an application for a water license reserve from Okanagan Lake for 50,000 ML/year to assure access 
to a long term potable source. 

" We recommend that GVW further analyze and update the elevation-storage curves for Haddo and Aberdeen 
reseNoirs to confirm actual live storage, prior to any assessment of additional upland storage needs. 

City of Vernon. 2005. Liquid Waste Management Plan. 

Clarke Geoscience Ltd. 2011. Drought Management Plan (Update Revised October 2011 ). Greater Vernon 
Water Utility. 

EarthTech. 2005. HaNey Lake By-Pass Feasibility Study- Final Report, Greater Vernon Water Utility. 

Kerr Wood Leidal. 2012. Duteau Creek Water Source Project Alternatives. Final Report. Greater Vernon 
Water Utility. 

Kerr Wood Leida!. 2012. West Swan Lake System Separation, Greater Vernon Water Utility. 

Mould Engineering, 2007. Water Source Review- Duteau Creek and Kalamalka-Wood Lake Systems. 
Greater Vernon SeNices - Water. 
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Component 

GENERAL CONTRACT REQUIREMENTS 

Bonds, Performance and Insurance (4%) 

CIVIL 

Dam 

Stripping and Excavation 

Land Clearing 

Earthworks 

Riprap and Channel Protection 

Spillway Expansion 

Concrete Structure 

Low level Outlet Expansion 

In let and Gate 

Concrete Retaining Wall 

Concrete Pipe - 750 diameter 

Outlet Channel 

Road Works 

Revise road structure/Recreation 

ELECTRICAL 
Upgrade Instrumentation/ Automation 

Sub-Total 

Permitting and Approvals3 

Engineering 

Contingencies 

Total 

Notes 

Quantity 

1 

20,000 

so 
65,000 

6,000 

350 

1 

190 

30 

1 

1 

1 

Table A 1. Conceptual Cost Estimate 
Greater Vernon Water 

2012 Water Master Plan 
Aberdeen Dam (4 Metre Raise) 

Units Unit Cost Extension 

LS $154,000 154,000 

3 
$5 100,000 m 

ha $5,000 250,000 
m3 $30 1,950,000 

3 
$80 480,000 m 

3 $1,500 525,000 m 

LS $150,000 150,000 
m3 $1,500 285,000 

m $2,000 60,000 

LS $50,000 50,000 

LS $250,000 250,000 

LS $100,000 100,000 

4,354,000 

2% 90,000 

15% 660,000 

30% 1,310,000 

$ 6,414,000 

1. Concept developed from KWL (2012) - Duteau Creek Water Source Project Alternatives. Quantities adjusted by AE. 

2. All prices are supply and installation, no taxes 

3. Assume permitting and approvals include stakeholder involvement, Environmental Assessments, DFO and Nav 

Canada Authorizations. 
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Component 

GENERAL CONTRACT REQUIREMENTS 

Bonds, Performance and Insurance (4%) 

CIVIL 

Dam 

Stripping and Excavation 

Land Clearing 

Earthworks 

Riprap and Channel Protection 

Spillway Expansion 

Concrete Structure 

Low Level Outlet Expansion 

In let and Gate 

Concrete Retaining Wall 

Concrete Pipe - 750 diameter 

Outlet Channel 

Road Works 

Revise road structure/Recreation 

ELECTRICAL 
Upgrade Instrumentation/ Automation 

Sub-Total 

Permitting and Approvals
3 

Engineering 

Contingencies 

Total 

Notes 

Quantity 

1 

15,000 

25 

30,000 

4,000 

150 

1 

90 

20 

1 

1 

1 

Table A1a. Conceptual Cost Estimate 
Greater Vernon Water 

2012 Water Master Plan 
Aberdeen Dam (2 Metre Raise) 

Units Unit Cost Extension 

LS $81,000 81,000 

m3 $5 75,000 

ha $5,000 125,000 
m3 $30 900,000 

3 
$80 320,000 m 

3 
$1,500 225,000 m 

LS $150,000 150,000 
m3 $1,500 135,000 

m $2,000 40,000 

LS $50,000 50,000 

LS $100,000 100,000 

LS $100,000 100,000 

2,301,000 

2% 50,000 

15% 350,000 
30% 690,000 

$ 3,391,000 

l. Concept developed from KWL (2012) - Duteau Creek Water Source Project Alternatives. Quantities adjusted by AE. 

2. All prices are supply and installation, no taxes 

3. Assume permitt ing and approvals include stakeholder involvement, Environmental Assessments, DFO and Nav 

Canada Authorizations. 
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Component Quantity 

GENERAL REQUIREMENTS 

Bonds, Performance and Insurance (4%) 1 

CIVIL 

Diversion 

Land Clearing 3 

North Dam - Earthworks (2 .5:1 side Slope) 2 
8,000 

South Dam - Earthworks (2.5:1 side Slope) 2 
3,000 

Low Level Outlet 

New Inlet and Gate
1 

1 

Concrete Pipe - 600 diameter 40 

Outlet and Channel 1 

Road Works 

Revise road structure 1 

ELECTRICAL 
Instrumentation/ Automation 1 

Sub-Total 

Permitting and Approvals3 

Engineering 

Contingencies 

Total 

Notes 

1. All prices are supply and installation, no taxes 

2. Assume dam is earthen dam 2 metres high, including filter and riprap . 

Table A2. Conceptual Cost Estimate 
Greater Vernon Water 

2012 Water Master Plan 
Goose Lake Expansion 

Units Unit Cost Extension 

LS 27,000 27,000 

ha 10,000 30,000 
3 

50 400,000 m 
3 

50 150,000 m 

LS 100,000 100,000 

m 1,000 40,000 

LS 50,000 50,000 

LS 50,000 50,000 

LS 100,000 100,000 

947,000 

2% 20,000 

15% 150,000 

30% 280,000 

$ 1,397,000 

3. Assume permitting and approvals include stakeholder involvement, Environmental Assessments, DFO and Nav 

Canada Authorizations. 
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Component Quantity 

GENERAL REQUIREMENTS 

Bonds, Performance and Insurance (4%) 1 

CIVIL 

Dam 

Land Clearing 90 

Road/Dam Earthworks (2.5:1 side Slope) 1 
3,000 

Channeling 3,000 

Diversion Structure 

New Inlet and Gate 1 

Sub-Total 

Permitting and Approvals2 

Engineering 

Contingencies 

Total 

Notes 

1. All prices are supply and installation, no taxes 

Table A3. Conceptual Cost Estimate 
Greater Vernon Water 

2012 Water Master Plan 
Gold Paradise Diversion Extension 

Units Unit Cost Extension 

LS 94,000 94,000 

ha 5,000 450,000 

m 500 1,500,000 

m 100 300,000 

LS 100,000 100,000 

2,444,000 

2% 50,000 

15% 370,000 

30% 730,000 

$ 3,594,000 

2. Assume permitting and approvals include stakeholder involvement, Environmental Assessments, DFO and Nav 

Canada Authorizations. 
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Component 

GENERAL REQUIREMENTS 

Bonds, Performance and Insurance (4%) 

CIVIL 

Diversion 

Land Clearing 

Miscellaneous Civil and Drainage 

Channeling 

Rock Excavation 

Diversion Structure 

New Inlet and Gate 

Sub-Total 

Permitting and Approvals3 

Engineering 

Contingencies 

Total 

Notes 

Quantity 

1 

30 

1 

65,000 

1 

1 

Table A4. Conceptual Cost Estimate 
Greater Vernon Water 

2012 Water Master Plan 
Flyfish Diversion to Haddo 

Units Unit Cost Extension 

LS $86,000 86,000 

ha $5,000 150,000 

LS $100,000 100,000 
3 

$20 1,300,000 m 

LS $500,000 500,000 

LS $100,000 100,000 

2,236,000 

2% 50,000 

15% 340,000 

30% 670,000 

$ 3,296,000 

1. Concept developed from KWL (2012) - Duteau Creek Water Source Project Alternatives. 

2. All prices are supply and installation, no taxes 

3. Assume permitting and approvals include stakeholder involvement, Environmental Assessments, DFO and Nav 

Canada Authorizations. 
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Component 

GENERAL CONTRACT REQUIREMENTS 

Bonds, Performance and Insurance (4%) 

CIVIL 

Dam 

Land Clearing 

Earthworks (2.5 :1 side Slope) 2 

Spillway 

Concrete Structure 
3 

Rock Excavation 

low level Outlet 

Inlet and Gate 

Concrete Structure 

Concrete Pipe - 750 diameter 

Outlet and Channel 

Road Works 

Revise road structure 

ELECTRICAL 
Instrumentation/ Automation 

Sub-Total 

Permitting and Approvals4 

Engineering 

Contingencies 

Total 

Notes 

1. All prices are supply and installation, no taxes 

Quantity 

1 

20 

120,000 

2,800 

1 

1 

1 

120 

1 

1 

1 

Table AS. Conceptual Cost Estimate 
Greater Vernon Water 

2012 Water Master Plan 
Lower Duteau Creek Dam 

Units Unit Cost Extension 

LS 458,000 458,000 

ha 5,000 100,000 
m3 so 6,000,000 

3 1,200 3,360,000 m 

LS 500,000 500,000 

LS 250,000 250,000 

LS 500,000 500,000 

m 2,000 240,000 

LS 250,000 250,000 

LS 100,000 100,000 

LS 250,000 250,000 

12,008,000 

2% 250,000 

15% 1,810,000 

30% 3,600,000 

$ 17,668,000 

2. Assume dam is earthen dam, 35 metres high. Earthworks assume supply, handling and compaction. 

3. Assume spillway is concrete, rectangular configuration with 300 mm thick walls, 10 m wide. 

4. Assume permitting and approvals include stakeholder involvement, Environmental Assessments, DFO and Nav 

Canada Authorizations. 
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Component 

GENERAL CONTRACT REQUIREMENTS 

Bonds, Performance and Insurance (4%) 

CIVIL 

WATERMAIN 

Supply & Install 600 mm ductile iron 

Supply 600 mm gate valve 

Install air release chamber 

Pressure test and disinfect new main 

Level/valve control station 

Case bore for highway crossing 

DIVERSION STRUCTURE 

Land Clearing 

Screened Intake 

ROADWORK 

Salvage existing road structure 

Access Road to Intake 

ELECTRICAL 
Instrumentation/ Automation 

Sub-Total 

Permitting and Approvals
3 

Engineering 

Contingencies 

Total 

Notes 

Quantity 

1 

12,300 

2 

1 

1 

2 

50 

2 

1 

1 

1 

1 

Table AG. Conceptual Cost Estimate 
Greater Vernon Water 

2012 Water Master Plan 
Gravity Supply from BX Creek (Gray Line) 

Units Unit Cost Extension 

LS $393,000 393,000 

m $570 7,011,000 

ea $30,000 60,000 

ea $15,000 15,000 

LS $55,000 55,000 

ea $175,000 350,000 

lin .m. $2,500 125,000 

ha $5,000 10,000 

LS $500,000 500,000 

LS $1,500,000 1,500,000 

LS $100,000 100,000 

LS $100,000 100,000 

10,219,000 

2% 210,000 

15% 1,540,000 

30% 3,070,000 

$ 15,039,000 

1. Quantities and concept developed from KWL (2012) - Greater Vernon Water West Swan Lake System Separation 

KWL File No. 773.088 

2. All prices are supply and installation, no taxes 

3. Assume permitting and approvals include stakeholder involvement, Environmental Assessments, DFO and Nav 

Canada Authorizations. 



A:COM 

Component Quantity 

GENERAL CONTRACT REQUIREMENTS 
Bonds, Performance and Insurance (4%) 1 

CIVIL 
WATERMAIN 

Supply & Instal l 600 mm HDPE watermain 200 

Supply & Install 600 mm Ductile Iron watermain 500 

Supply 600 mm butterfly valves 3 

Miscellaneous Mechanical 1 

Directional Drilling 200 

PUMPSTATION 

Pump Station Construction 1 

Decommission existing station 1 

ROADWORK 

Salvage exist ing road structure 1 

Access Road to Int ake 1 

Sub-Total 

Permitting and Approvals3 

Engineering 

Contingencies 

Total 

Notes 

Table A7. Conceptual Cost Estimate 
Greater Vernon Water 

2012 Water Master Plan 
Pumostation on Swan Lake 

Units Unit Cost Extension 

LS $228,000 228,000 

m $300 60,000 

m $570 285,000 

ea $15,000 45,000 

ea $20,000 20,000 

m $900 180,000 

LS $5,000,000 5,000,000 

LS $50,000 50,000 

LS $30,000 30,000 

LS $30,000 30,000 

5,928,000 

2% 120,000 

15% 890,000 

30% 1,780,000 

$ 8,718,000 

1. Quantities and concept developed from KWL (2012) - Greater Vernon Water West Swan Lake System Separation 

2. Al l prices are supply and installation, no taxes 

3. Assume permitting and approvals include stakeholder involvement, Environmental Assessments, DFO and Nav 

Canada Authorizations. 
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Component 

GENERAL CONTRACT REQUIREMENTS 

Bonds, Performance and Insurance (4%) 

CIVIL 

WATERMAIN 

Supply & Install 400 mm ducti le iron 

Supply 400 mm gate valve 

Install air release chamber 

Pressure test and disinfect new main 

Level/valve contro l station 

Case bore for highway crossing 

DIVERSION STRUCTURE 

Land Clearing 

Screened Intake 

ROADWORK 

Salvage existing road structure 

Access Road to Intake 

ELECTRICAL 
Instrumentation/Automation 

Sub-Total 

Permitting and Approvals3 

Engineering 

Contingencies 

Total 

Notes 

Quantity 

1 

6,000 

2 

1 

1 

1 

50 

4 

1 

1 

1 

1 

1. Quantities and concept developed from RDNO Staff communications 

2. All prices are supply and installation, no taxes 

Table AB. Conceptual Cost Estimate 
Greater Vernon Water 

2012 Water Master Plan 
Greenhow Diversion 

Units Unit Cost Extension 

LS $142,000 142,000 

m $375 2,250,000 

ea $25,000 50,000 

ea $15,000 15,000 

LS $25,000 25,000 

ea $200,000 200,000 

lin.m. $2,500 125,000 

ha $5,000 20,000 

LS $300,000 300,000 

LS $300,000 300,000 

LS $200,000 200,000 

LS $60,000 60,000 

3,687,000 

2% 80,000 

15% 560,000 

30% 1,110,000 

$ 5,437,000 

3. Assume permitting and approvals include stakeholder involvement, Environmental Assessments, DFO and Nav 

Canada Authorizations. 
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Appendix C. Duteau Creek Watershed - Potential Water Source 

Duteau Creek Watershed - Potential Water Sources 
Potential new water sources were identified to provide additional water supply for GVW (Figure B1 -
Appendix B). The two new sources include a portion of the headwaters of Paradise Creek and a portion of 
the headwaters of Nicklen Creek above Nicklen Lake. Both of these water source areas would require 
diversion infrastructure to be implemented; however, based on a preliminary topographic review and location 
of existing infrastructure (e.g. forest service roads) both of these water source areas could be considered for 
further feasibility investigations. Only the Paradise Creek extension option is presented here. 

Option 1 - Paradise Creek 
Paradise Creek is a sub-watershed of the Harris Creek watershed. Currently, the Gold-Paradise Diversion 
operated by GVW intercepts water from both Paradise and McAuley Creeks (via a 3 km interceptor channel, 
two headponds, and a diversion structure on Paradise Creek), which is then diverted into Heart Creek (in the 
Aberdeen Creek watershed). Based on a topographic review of the watershed adjacent to the current Gold
Paradise Diversion contributing area, an additional 10.4 km 2 of the Paradise Creek sub-watershed could be 
considered for diversion. This diversion assumes that the network of existing forest service roads could be 
utilized to divert this additional water into the existing Gold-Paradise Diversion infrastructure. 

Based on the above assumption, the water supply estimate for this Paradise Creek option was estimated as 
follows: 

• The Paradise Creek sub-watershed is located in the Okanagan Highlands Hydrologic Zone 
#23; subzone "c" (Obedkoff 2003); 

• Drainage area (10.4 km 2
) and median elevation (1809 m) were calculated using available GIS 

coverage and digital elevation information (Land Resources Data Warehouse 2011 ); 
• This analysis used the annual runoff vs. median elevation relations developed during Phase 2 

of the OWSDP (Summit 2009). The Okanagan Basin's Hydrologic Group 8 runoff relationship 
was assumed representative of the Paradise Creek sub-watershed, which is similar to the 
runoff relationship developed by Obedkoff (1998) for the Okanagan Highlands Hydrologic Zone 
#23. The OWSDP runoff relationship is naturalized to a 1996-2006 period, while the Obedkoff 
(1998) is naturalized to a 1961-1990 period. In order to ensure consistency of periods of 
records between runoff relationships, any differences in periods of record were eliminated by 
standardizing all records using the Water Survey of Canada (WSC) station "Kettle River near 
Ferry" (WSC Station No. 08NN013), which has records extending from 1929-2010. This station 
was selected because it contains the longest continuous record of natural streamflow in 
proximity to the Okanagan Basin and is expected to be generally representative of the 
hydrologic regime of the Okanagan Basin; and 

• The standardized mean annual water supply for the Paradise Creek sub-watershed is 
7,609 ML. For this study, we are assuming that 3000 ML/year of this runoff is available for 
con~umption. 
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1 Introduction 
1.1 Purpose 

Development of a long-term water supply plan for the Greater Vernon Water (GVW) requires an understanding of 
the existing domestic water system and its deficiencies relative to current and projected demands.  This technical 
memorandum identifies the deficiencies of the existing system and the required domestic system conveyance capital 
tasks (i.e. excluding supply and treatment) to meet current and future demands.   

For system modeling and analysis, a baseline is required to complete an analysis.  The baseline used for this 
technical memorandum is “Limited System Separation and Two Filtration Plants” (Option 1 of TM9 - System 
Separation Options).  Changes to the base set of capital tasks will be identified for other system separation options 
in TM9. 

The purpose of this technical memorandum is to: 

• Document / summarize the existing domestic conveyance system, 

• Identify design criteria for evaluation of the domestic system, 

• Analyze the water system and identify key transmission, storage and pumping deficiencies (on the basis of 
supply Option 1), and 

• Identify required upgrades. 

 

1.2 Report Objectives 

This technical memorandum analyzes the existing domestic water system and provides recommendations for 
upgrades.  The memorandum addresses the following items from the Terms of Reference: 

• Task 2 – Inventory of Existing System. 

• Task 11 – Domestic Water System Development. 

• Task 14 – Development of System Hydraulic Models. 

• Task 28 – Storage Requirements for Distribution. 

• Task 30 – Infrastructure Requirements for Storage. 
 

1.3 Coordination with Other Technical Memoranda 

This technical memorandum builds on previous work contained in other technical memoranda as follows: 

• Demand Forecast - as developed in Technical Memorandum #1.  Generally yr-2052 demands were used to 
evaluate the system. 

• Water Treatment and Sources - as developed in Technical Memoranda #2, 3, and 7.  It is assumed that the 
main supply points to the domestic system are Duteau Water Treatment Plant and Mission Hill Water 
Treatment Plant.   Existing Ranch Wells and Goose Lake Reservoir are to be used for irrigation only. 

• Independent Agricultural System - as developed in Technical Memorandum # 5 and presented as Option 1 
in Technical Memorandum #9.  For the initial analysis, it was assumed that only the current Lavington and 
Swan Lake separation programs were completed (including the Von-Keyserlingk, King Edward, Binns and 
West Swan Lake separation programs).  It is understood that the design work for Binns/Highway #6 is 
completed and the remaining design is underway.  Springfield is scheduled to be undertaken in 2013.  Both 
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will be completed in 2013.  The West Swan Lake Separation program design is complete and construction is 
approximately 65% complete (as of Dec. 2012). 

It is noted that the evaluation of deficiencies and upgrades required cannot be done in complete isolation from the 
consideration of the overall system separation strategy between agricultural and domestic uses.  Where deficiencies 
exist that could be rectified / materially impacted through system separation, the domestic deficiencies are identified 
in this technical memorandum and the evaluation of upgrading requirements is considered in Technical 
Memorandum #9 (System Separation Options). 

1.4 Scope 

The scope of the analysis is as appropriate for a master water plan.  As such, the focus of the memorandum is on 
identification of transmission system issues.  Identification and correction of all local distribution system  
level deficiencies (e.g. in general less than 300 mm dia. piping) has not been completed.  
 

1.5 Definitions 

Domestic Service Main (PW) - For the purposes of this memorandum, a domestic service main is defined as a main 
that is only connected to services requiring potable water.  It would include areas with residential, industrial, 
commercial and institutional land uses.  A domestic main may be supplied by a CW main. 

 
Agricultural Service Main (RW) – An RW is any main that is only connected to services that do not require potable 
water, i.e. agricultural irrigation services.  A RW main may be supplied by a CW main. 
 
Combined Service Main (CW) - A main that has both potable water and non-potable (agricultural irrigation) services 
connected. 

 
Tank - A closed treated water tank for daily balancing, fire and emergency storage.  This term is used to differentiate 
this class of facilities from the RDNO’s much larger open raw water reservoirs used for seasonal storage.  

 

2 Design Criteria 
2.1 General 

Water system design criteria have been taken from the GVWU Waterworks Regulation Bylaw No. 2063 (GVS, 2005) 
except where noted otherwise.  This memorandum considers sizing criteria (i.e. relating to conveyance capability) 
only.  Consideration of water quality, condition, and operational adequacy (e.g. pipe condition, access, chlorine 
residuals) is not included in the scope. 

2.2 Water Demands 

Based on GVW operational records and a water conservation planning approach, the following unit rates in Table 
2-1 were used to develop the water demand forecasts used in the analysis.  For details on the derivation of the unit 
rates see Technical Memorandum #1 of the Master Water Plan (MWP). 
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     Table 2-1: Domestic Unit Rates 

Description Value Unit Source 

Base residential water use (winter) 250 L/ca/day Existing average value is 271 L/ca/day from 2009 Model 
Update. 250 L/ca/day accounts for water conservation efforts. 

Dwelling Unit Density 

Single-Family 

Multi-Family 

 

2.62 

2.12 

 

ca/DU 

ca/DU 

 

Values based on increase in dwelling units and population 
forecasted in Regional Growth Strategy 

Base ICI water use 100 L/emp/day Existing observed value derived from 2009 Model Update 
report. 

Unaccounted for Water  13.6 % % of ADD Existing estimate (KWL, 2009) distributed as of current MDD 
(no variation - winter to summer). 

Seasonal water demand rate 

 Residential 

 

17,300 

 

L/ha/day 

 

Observed values from metered residences (2007). 

Residential Density  

(average lot area/DU) 

Single-family detached 

Single-family attached 

Multi-family medium density 

Multi-family high density 

 

 

600 

300 

150 

100 

 

 

sq.m./DU 

sq.m./DU 

sq.m./DU 

sq.m./DU 

 

 

Observed value from recent developments. 

Assigned value in consultation with RDNO planning. 

Assigned value in consultation with RDNO planning. 

Assigned value in consultation with RDNO planning. 

Seasonal ICI water use  185 L/emp/day from existing average (2009 model report) 

 
The unit rates combined with growth forecasts and agricultural usage results in overall system demands as shown in 
Table 2-2:  
 

 Table 2-2: Demand Forecast 

 Annual Demand (ML) Max. Day Demand Consumption (MLD) 

Year Domestic  Agricultural 
(actual) 

Agricultural 
(allotment) 

Total1 Domestic  Agricultural Total 

2011 9,670 12,600 17,400 27,100 59.4 213 2722 

2016 9,880  17,400 27,300 60.1 213 273 

2021 10,470  17,400 27,900 63.1 213 276 

2026 11,060  17,400 28,500 66.0 213 279 

2031 11,550  17,400 29,000 68.1 213 281 

2041 12,450  17,400 29,900 73.4 213 286 

2052 13,360  17,400 30,800 78.5 213 292 

 

2.3 Pressures 

Table 2-3 shows the design pressures for distribution mains required.  The design criteria do not apply to 
transmission mains (mains without service connections).  The Standard suggests a maximum design pressure of 
1550 kPa for transmission mains, however in practice design pressures for transmission mains are typically specific 
to the service (i.e. lower pressure at high points near sources and potentially higher at low points). 
                                                      
1 Total Annual consumption is agricultural allotment (2564 ha @ 550 mm/yr) + domestic. 
2 Observed Maximum Demand of 192 MLD for 2011 (wet summer). 
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Table 2-3: Pressure Criteria. (Source: GVS, 2005) 

Condition kPa Psi 
Min. Pressure (Fire)  140 20 
Min. Normal Pressure (Peak Hour) 300 44 
Max. Static Pressure 900 130 

 

2.4 Fire Protection 

The minimum fire demands required by GVS Standards (2005) are shown in Table 2-4 for reference. 
 

Table 2-4: Fire Demand Criteria. (Source: GVS, 2005) 

Land Use Required Fire Flow Design Duration 
(hr) 

Required Fire 
Volume 

Single Family Residential 60 L/s (5.2 MLD) 1.5 0.32 ML 
Low-Medium Density Residential 90 L/s (7.8 MLD) 2.0 0.65 ML 
Light Industrial / Commercial 90 L/s (7.8 MLD) 2.0 0.65 ML 
High Density Residential 150 L/s (13.0 MLD) 2.0 1.08 ML 
Industrial 200 L/s (17.3 MLD) 2.5 1.80 ML 

 
In areas with separated domestic and agricultural mains, hydrant fire protection may be provided by either main.   
 
The building fire sprinkler demands are based on NFPA standards and are to be provided by the domestic service.  
The required sprinkler demands for buildings governed by NFPA13D (single family homes) is 1.6 L/s (2 sprinkler 
heads) for a duration of 10 min. (1 m3 volume).  For other sprinkler systems governed by NFPA 13 or 13R, flows are 
system specific.  However an allowance of 60 L/s for 90 min. (324 m3 volume) allows for most ordinary hazard 
buildings.   
 

2.5 Minimum Pipe Size 

The Standard requires a minimum pipe size of 150 mm dia. (100 mm in cul-de-sacs with no fire hydrants) for water 
mains in new developments where mains provide fire protection.   
 
For costing of projects the MWP follows this standard. 
 
Smaller domestic mains (subject to hydraulic limitations) could be considered for servicing of isolated domestic 
services where an existing larger agricultural main is already providing adequate fire protection and domestic 
services connected are limited and only single-family homes (i.e. governed by NFPA13D).  
 

2.6 Fire Hydrant Spacing 

Examination of existing fire hydrant spacing is not part of the MWP.  Hydrants requirements for each jurisdiction 
(City of Vernon, Coldstream and RDNO) are to be established by that jurisdiction. 
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2.7 Tank Storage 

The Waterworks System Bylaw 2063 requires tank volumes based on the need to provide daily balancing storage 
fire storage (B), and emergency storage (C).  Fire storage and emergency storage may be obtained from higher 
zones.  The following formula is reproduced from the (Waterworks System Bylaw 2063) for calculation of required 
tank volume (V): 

  
V = A + B + C = (6 hours x service area MDD) + (FUS3 Volume based on fire demand) + (25% x (A+B)) 
 
While not specifically allowed by the Standard, common practice (including in the RDNO system) also allows for 
provision of storage via pumping where it is not practical to provide a gravity supply (typically for smaller isolated 
zones above the existing tank).   
 

2.8 Pump Station Rated Capacity 

The Waterworks System Bylaw 2063 requires the rated capacity of a pump station to be considered with the largest 
pump out of service.  Where the system serviced has a balancing tank available, the station capacity must be 
sufficient for maximum day demands (MDD).  If the station is providing instantaneous demands (no tank) then the 
station shall be sized for the greater of fire demands plus MDD or peak hour demand (PHD). 
 

3 Existing System 
3.1 Supply Systems 

The main supply systems are described / defined below. 
 

• Mission Hill Treated system (MHT) - The treated water system that is serviced from the Mission Hill Water 
Treatment Plant (current capacity of 40 megalitres per day or MLD, upgradeable to 58 MLD).  This includes 
virtually all of the serviced areas of the City of Vernon plus portions of Coldstream adjacent to Vernon. 

 
• Duteau Treated system (DT) - The treated water system that is serviced from the Duteau Water Treatment 

Plant (current rated capacity of 151 ML/d).  It currently also includes supply from Ranch Well #1.  This 
system includes the majority of the serviced areas of Coldstream, RDNO Electoral Areas “B”, “C”, and “D” 
and Spallumcheen (Stepping Stones subdivision).  Several interconnects exist between the DT and MHT 
systems including the recent McMechan Interconnect near the McMechan Reservoir. 

 
• Duteau Raw water system (DR) - The system that is serviced from the un-treated raw water from the Duteau 

Creek Watershed source.  This system currently services agricultural uses in the vicinity of the Duteau 
Water Treatment Plant (WTP) including the Von Keyserlingk Pump Station. 

 
• King Edward Raw system (KER) - The system that is serviced from King Edward Lake.  It currently also 

includes supply from Ranch Well #2 (82’ deep) and may be supplied by Ranch Well #1 (175’ deep). 
 

• Goose Lake Raw system (GLR) - The system that is supplied from the Goose Lake Reservoir (as created by 
the current West Swan Lake separation program).  Currently the Goose Lake Reservoir is supplied from the 
DT system.  Once the Swan Lake separation program is complete, the Goose Lake Reservoir will still be 
supplied from the DT system but separated by backflow prevention devices.  The Goose Lake Reservoir 

                                                      
3 Fire Underwriter’s Survey, Water Supply for Public Fire Protection, 1999. 
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receives negligible supply from rainfall / local runoff.  When complete, this system will service agricultural 
uses in West Swan Lake and Bella Vista. 

 

3.2 Domestic Sub-Systems 

In order to structure the analysis of the domestic systems (DT and MHT), they were further divided into sub-systems 
as shown in Table 3-1 and Figure 3-1.  Figure 3-2 provides a schematic of the inter-relationship between the sub-
systems. 
 
It is noteworthy that the domestic sub-systems are distinct from the service areas shown in Technical Memorandum 
#1 on demands and refer to the water system infrastructure (i.e. specific water mains, reservoirs, pump and valve 
stations) rather than service areas.  
 
Where demands are shown in the analysis they are forecast yr-2051 demands as per the current system separation 
(including West Swan Lake separation).  Table 3-1 outlines the DT and MHT domestic sub-systems. 
 

Table 3-1: Domestic Sub-Systems 

System Sub-System Currently4 Separated? 
Duteau Treated (DT) 
 

Lavington Area “D” Treated 
Water Pumped 

Yes 

Coldstream East Partially 
Coldstream Valley Estates No 
PRV 1 No 
Coldstream West Partially 
South BX No 
North BX No 
East Swan Lake  No 
West Swan Lake Yes, except Stepping Stones 

Mission Hill (MHT)  Central Vernon Yes 
Upper Mission Hill Yes 
East Vernon Yes 
Silver Star Foothills Yes 
SW Vernon Yes 

 
  

                                                      
4 Or planned & designed separations including West Swan Lake. 
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4 Analysis  
4.1 Hydraulic Model Summary 

RDNO’s existing hydraulic model was modified for use in evaluation of the system.   
 
Model information for reference: 
 

• Software:  Bentley WaterCAD v8.11.03.19 
• Model Filename: GVW_v3.1.wtg 
• Scenarios used:  ‘MWP Option1’ and ‘MWP opt 1 PH’ 

 
The following is a summary of the key boundary conditions and recent system modifications included in the model: 
 

• Demands:  As per TM#1 Draft #3, MDD of 254 MLD, PHD of 342 MLD corresponding to yr-2052 demands. 
• Boundary Conditions:   

o Duteau Clearwell Supply HGL = 649.9 m 
o Mission Hill WTP Discharge HGL = 492.3 m 
o Ranch Well #1 and #2, King Edward, and Goose Lake not supplying domestic system 
o Old Kamloops Road Valve Station; no flow at peak demand period (all local irrigation supply from 

Goose Lake, for separated areas in Bella Vista and West Swan Lake) 
o Other water sources - not in service 

• Recent system upgrades Included: 
o Longspoon Dr. Reservoir 
o Ranchlands Watermains & Reservoir (Coldstream Estates sub-system) 
o Sunpeaks Reservoir & Pump Station 
o McMechan Interconnect 
o 29th Street Upgrades 
o Cunliffe Reservoir 
o Middleton Mountain Reservoir 
o Turtle Mountain Watermains & Demands 
o Tavistock (Adventure Bay) Watermains & Demands 
o PRV #73 Station (2013 planned work), Grey Rd. Reservoir decommissioned. 
o Bessette PRV Station (2012 planned work) – done – Park Lane – PRV#3 on standby 
o Removed decommissioned water sources 

� Coldstream Creek 
� Coldstream Kal Intake 
� Antwerp Springs Wells. 

 
Model pressure deficiencies and other noted deficiencies are shown on Figure 4-1 to Figure 4-3. 
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4.2 Lavington Area “D” Treated Water Pumped Sub-System 

4.2.1 Overview 

As shown on Figure 3-1; the Lavington Area “D” Treated Water Pumped system is the small sub-system supplied 
from the Duteau WTP from the treated water pumps at the treatment plant.  The system was recently created to 
separate domestic uses from agricultural in the higher elevation areas surrounding the WTP.  The system was 
designed as part of the Lavington system separation program (AECOM, 2009) and services isolated residential uses 
near the Duteau WTP with an elevation range of 620 - 660 m +/-. 
 
Table 4-1 outlines the analysis of the sub-system. 
 

Table 4-1: Lavington Area “D” Treated Water Pumped Sub-System 

Area Lavington Treated Water Pumped 
Supply Treated Water Pumps in Duteau WTP, rated capacity  

0.53 MLD at 50m TDH 
Main Pressure Zone (MDD in MLD) PZ 700 Duteau Treated (0.04 MLD) 
Other Pressure Zones Serviced Directly and associated 
demands (MDD in MLD) 

None 

Adjacent Systems Serviced Indirectly  (MDD in MLD) Systems gravity supplied from Duteau WTP  
Total Demand Direct Supplied  
(MDD for storage calculation) 

 0.04 MLD  

Balancing storage required 0.01 ML 
Service area land use(s) for fire supply Rural/Residential 
Fire flow requirement (volume) None provided 
Total storage required 0.01 ML 
Storage provided 11.4 ML at Duteau WTP clearwell WL - 645 m to 650 m 
Storage deficiency None 
Design supply requirement 0.10 MLD (PHD for area) 
Supply limiting factor Pump Station sizing, 200 mm supply main 
Supply capacity 0.53 MLD 
Supply deficiency description (if applicable) None 
Minimum peak hour pressure(s) (excluding non-service 
mains) and location(s) 

360 kPa 

Pressure deficiencies None 
 

4.2.2 Discussion 

Irrigation areas are no longer connected to potable water for this sub-system.   
 
No deficiencies are noted. 
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4.3 Coldstream East Sub-System 

4.3.1 Overview 

The Coldstream East sub-system covers the eastern portion of Lavington.  The sub-system includes both domestic 
and agricultural connections (i.e. not currently separated).  The sub-system is defined as the water infrastructure 
connected to the Duteau (treated water) transmission main upstream of Grey Road.   
 
The sub-system includes the piping network that was formerly supplied by the Antwerp Springs Wells and the 
Coldstream Creek intake now supplied by the Duteau transmission main.  It also includes some domestic service 
areas, which have always been serviced off of the Duteau transmission main. This sub-system includes numerous 
separate connections, each typically with their own PRV station and isolated pressure zone.  Table 4-2 outlines the 
Coldstream East sub-system characteristics. 
 

Table 4-2: Coldstream East Sub-System 

Area Coldstream East  
Supply Duteau WTP clearwell & Duteau transmission main 
Main Pressure Zone (MDD in MLD) PZ650 Duteau Treated (12.85 MLD) 
Other Pressure Zones Serviced Directly and associated 
demands (MDD in MLD) 

PZ580 Lavington (3.38 MLD), 
PZ730 Whisper Ridge (0.34 MLD), 
PZ566 PRV 7 (0.27 MLD) 
PZ599 PRV 8 Warren Rd. (0.18 MLD) 
PZ710 Warren Rd. (2.56 MLD) 
PZ596 PRV 6 Brewer Rd. (0.21 MLD) 
PZ618 PRV70 Brewer Rd. West (0.73 MLD) 
PZ610 PRV208 Brewer Rd. (0.36 MLD) 
PZ581 PRV12 Buchanan Rd. (4.57 MLD) 
Others.... 

Adjacent Systems Serviced Indirectly  (MDD in MLD) Remainder of Duteau System (133 MLD)  
Total Demand Direct Supplied  
(MDD for storage calculation) 

51.9 MLD  (Total) 
4.68  MLD (Domestic uses excluding agricultural) 

Balancing storage required 1.17 ML 
Service area land use(s) for fire supply Rural Residential (Interface areas) 
Fire flow requirement (volume) 60 L/s (0.32 ML) 
Total storage required 1.86 ML 
Storage provided 11.4 ML at Duteau WTP Clearwell WL - 645 to 650 m 

2.3 ML at Lavington Tank – 580 to 585 m 
0.75 ML at Whisper Ridge Tank - 725 to 728 m  

Storage deficiency None 
Design supply requirement 51.9 MLD  + Duteau System flows 
Supply limiting factor Duteau Transmission Main capacity 
Supply capacity Varies on location 
Supply deficiency description (if applicable) None 
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Area Coldstream East  
Minimum peak hour pressure(s) (excluding non-service 
mains) and location(s) 

In PZ 650 on Duteau Transmission Main, pressures are 
low but no services 
In PZ 580 Lavington:  
180 kPa on Learmouth Rd, east of Park Lane 
200 kPa  end of Noble Canyon Road 
240 kPa Springfield Rd and Hwy # 6 

Pressure deficiencies Localized in PZ580 as noted above. 
 

4.3.2 Discussion 

The Coldstream East system primarily services agricultural irrigation (85% of flows on MDD). The model results 
show pressures that are generally adequate except for some higher serviced areas in PZ580 Lavington.   
 
Analysis was completed with the proposed Bessette PRV station in place to service the PZ580 Lavington Zone from 
the Duteau transmission main (it is understood that this station was completed in 2012). 
 
These deficiencies are primarily due to undersized piping between the Lavington Reservoir and the upper areas.  
Two projects are proposed to correct deficiencies: 

• 500 m of 200 mm dia. water main on School Rd. from north of Jeffers Dr. to Hwy 6. (existing main is 
150 mm), and 

• 1,200 m of 200 mm dia. water main on Learmouth Dr. from Dawe Dr. to Park Lane (existing main is 
150 mm). 

 
Storage is provided primarily by the 10 ML Duteau WTP clear well.  Additional storage is provided by the 2.3 ML, 
585 m TWL Lavington tank and the 0.75 ML, 728 m TWL Whisper Ridge Tank.   Adequate storage is generally 
provided, however in some areas fire flows would be compromised by the hydraulic distance from the tank(s).  
 

4.4 Coldstream Valley Estates Sub-System 

4.4.1 Overview 

The Coldstream Valley Estates sub-system has been defined as the pumped system north of the Duteau 
Transmission main near PRV #1.  This sub-system is primarily supplied by the PRV #1 Pump Station (with the pump 
station suction located on the high pressure side of the PRV #1 Station).  The system can also be supplied from 
below PRV #1 from the Uplands Pump Station (normally not used).  Table 4-3 outlines the sub-system 
characteristics. 
 

Table 4-3: Coldstream Valley Estates Sub-System 

Area Coldstream Valley Estates 
Supply PRV 1 Pump Station (note station is separate from PRV 

1 station and is named such as it is just upstream of the 
PRV 1 station) 

Main Pressure Zone (MDD in MLD) PZ660 PRV1 PS Cypress Dr. (1.25 MLD)  
Other Pressure Zones Serviced Directly and associated 
demands (MDD in MLD) 

PZ 730 Coldstream Valley Estates (neg.) – Ravine Drive 
PZ 700 Coldstream Valley Estates (neg.) – Ranchland 
Place 
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Area Coldstream Valley Estates 
PZ 630 Upland Dr. (0.93 MLD) 
PZ 606 White Fence (0.68 MLD) – Scenic Drive PRV 62 

Adjacent Systems Serviced Indirectly  (MDD in MLD) None  
Total Demand Direct Supplied  
(MDD for storage calculation) 

2.95 MLD  
(1.49 MLD domestic, note agricultural allotments are not 
active)  

Balancing storage required 0.37 ML 
Service area land use(s) for fire supply Residential (Interface) 
Fire flow requirement (volume) 60 L/s (0.32 ML) 
Total storage required 0.86 ML 
Storage provided 0.82 ML at Ravine Dr. Tank, WL - 725 to 728 m 
Storage deficiency 0.04 ML (unless Duteau is considered as a supply 

source). 
Design supply requirement 2.86 MLD (including agricultural allotments) 
Supply limiting factor PRV 1 PS Capacity 
Supply capacity Nominally 3.3 MLD each pump at PRV1 PS ; note 

capacity varies considerably with Duteau main HGL 
Supply deficiency description (if applicable) None 
Minimum peak hour pressure(s) (excluding non-service 
mains) and location(s) 

 350 kPa on Ravine Dr.  

Pressure deficiencies None 
 

4.4.2 Discussion 

Modelling shows that the Coldstream Valley Estates sub-system has acceptable pressures.  The system has 
redundancy of supply provided by the two supply pump stations:  PRV 1 PS (normally) and Uplands PS (below 
PRV#1).   
 
The local storage deficiency noted is minor and can be made up by the excess pumping capacity.   A generator set / 
standby power could be considered for the PRV1 Pump Station.   No capital tasks are proposed however due to 
redundancy provided by the Uplands PS.  The adequacy of the Uplands PS should be reviewed further to confirm. 
 

4.5 PRV#1 Sub-System 

4.5.1 Overview 

The PRV#1 sub-system is defined as the collection of areas that are directly fed off of the Duteau Transmission main 
below the PRV #1 Station (including some small pressure reduced zones).  The PRV # 1 Station has a nominal 
supply HGL of 583 m.  The Coldstream West, South BX, North BX, East Swan Lake, and West Swan Lake sub-
systems are all connected downstream from the PRV#1 sub-system, with the PRV #1 sub-system feeding these 
other sub-systems (generally off of the Duteau Transmission main connections) .  The sub-system also supplies the 
Goose Lake raw water system and PRV #2. 
 
Table 4-4 outlines the sub-system characteristics. 
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Table 4-4: PRV#1 Sub-System 

Area PRV#1 
Supply PRV #1 Valve Station via Duteau Transmission Main 
Main Pressure Zone (MDD in MLD) PZ 583 Below PRV1  (13.2 MLD) 
Other Pressure Zones serviced directly and associated 
demands (MDD in MLD) 

Buchanan Rd. Pump (1.35 MLD) 
PZ505 Below PRV 27 (6.15 MLD) 
PZ525 PRV2 Pleasant Valley Rd. (1.97 MLD) 

Adjacent sub-systems serviced indirectly  (MDD in MLD) Coldstream West (32.3),  
South BX (12.5),  
North BX (30.1),  
East Swan Lake (4.89), and  
West Swan Lake (1.57 MLD)5 

Total demand direct supplied  
(MDD for storage calculation) 

22.9 MLD (including 2.05 MLD of domestic demand) 

Balancing storage required 0.5 ML 
Service area land use(s) for fire supply Rural Residential 
Fire flow requirement (volume) 90 L/s (0.65 ML) 
Total storage required 1.44 ML 
Storage provided None local, storage from Duteau Clearwell  
Storage deficiency 1.44 ML 
Design supply requirement 121 MLD  (incl. downstream sub-systems, excluding 

Goose Lake Raw) 
Supply limiting factor Transmission main sizing 
Supply capacity Varies on HGL available at PRV #1 and HGL constraint. 
Supply deficiency description (if applicable) None 
Minimum peak hour pressure(s) (excluding non-service 
mains) and location(s) 

320 kPa Shantz Rd. east of 11 St. 

Pressure deficiencies None. 
 

4.5.2 Discussion 

This sub-system mostly includes the lowest lying areas along the Duteau transmission main (except where the main 
passes through developed portion of Vernon).  The system MDD is currently greater than 90% irrigation.   The 
service area for this sub-system is a good candidate for separation due to the minimal infrastructure required (no 
pumping, smaller branch mains), and relatively few direct services. 
 
Other than potential system separation (see I9), no capital tasks are proposed for this sub-system.  
 

4.6 Coldstream West Sub-System 

4.6.1 Overview 

The current Coldstream West system is made up of two former separate systems: 
 
                                                      
5 Assumes supply of agricultural irrigated separated areas of West Swan Lake and Bella Vista are supplied from Goose Lake on 

maximum demand day.  
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• The westernmost portion of Coldstream that was formerly supplied by the Coldstream Kalamalka Lake 
intake (no longer in service due to treatment requirements) excepting areas of this system that are now 
connected to the Mission Hill Treated system, and 

• The higher northern portion of Coldstream, including areas on Middleton Mountain. 
 

These systems are now joined and supplied by PRV stations from the PRV1 sub-system.  Table 4-5 outlines the 
sub-system.  The boundary between the Coldstream West and East sub-systems is Grey Rd.    
 

Table 4-5: Coldstream West Sub-System 

Area Coldstream West 
Supply PRV stations off of Duteau Transmission Main located below PRV1. 
Main Pressure Zone (MDD in MLD) PZ545 South Coldstream (14.3 MLD) 
Other Pressure Zones Serviced Directly and 
associated demands (MDD in MLD) 

PZ590 Palfrey Rd. Coldstream (0.12 ML) via PS 13 
PZ491 PRV 16 Coldstream Creek Rd. (0.08 ML) 
PZ500 Central Coldstream (2.8 ML) via Grey Rd. PRV  
PZ530 North Coldstream (0.22 ML)  
PZ587 Upper Middleton (1.26 ML)  
PZ534 PRV 24 Mid Middleton (10.23 ML) 
PZ480 North Coldstream (1.61 ML)  
PZ526 PRV 67 Lambert Dr. (0.50 ML)  
PZ487 PRV 61 Husband Rd. (0.36 ML)  
PZ507 PRV 19 Coldstream Creek Rd. (0.12 ML) 
PZ491 PRV 20 Coldstream Creek Rd. (0.08 ML) 
PZ505 PRV 21 Coldstream Creek Rd. (0.35 ML)  
PZ494 PRV 22 McClounie Rd. (0.31 ML) 

Adjacent Systems Serviced Indirectly  (MDD 
in MLD) 

None  

Total Demand Direct Supplied   
(MDD for storage calculation) 

32.3 MLD (7.6 MLD excluding agricultural)  

Balancing storage required 1.90 ML 
Service area land use(s) for fire supply All 
Fire flow requirement (volume) 200 L/s (1.80 ML) 
Total storage required 4.63 ML 
Storage provided 1.80 ML at Middleton Mtn. Tank, WL -  581 to 587 m 

1.14 ML at Cunliffe Tank, WL – 495 to 501 m 
0.22 ML at Grey Rd. Tank, WL – 500 to 504 m to be 
decommissioned not incl. in storage calcs. 

Storage deficiency 1.68 ML (unless storage from Duteau Clearwell is considered) 
Design supply requirement 32.3 MLD  + peaking for inadequate storage 
Supply limiting factor Supply split 
Supply capacity N/A 
Supply deficiency description (if applicable) None 
Minimum peak hour pressure(s) (excluding 
non-service mains) and location(s) 

150 kPa Cosens Bay Rd. (PZ 500 Coldstream) 
250 kPa Northcott Dr. (PZ530 North Coldstream) 
180 kPa Palfrey Dr. (PZ500 Coldstream) 
210 kPa Middleton Way (PZ534 Mid. Middleton) 

Pressure deficiencies Yes 
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4.6.2 Discussion 

The Coldstream West sub-system services a considerable amount of agricultural irrigation in addition to domestic 
demands (which only are estimated to amount to 24% of the total MDD).   Analysis was completed with the new 
Grey Rd. PRV station in place (replacing the function of the Grey Rd. reservoir).  It is understood that this station will 
be completed in 2013. 
 
Due to the lack of local storage, the sub-system relies on some peaking of daily demands to be conveyed by 
upstream transmission mains.  The lack of local storage is also a reliability concern.   
 
In general, peak hour pressures are acceptable. In a number of isolated locations (end of Cosens Bay Rd., Northcott 
Dr., and Palfrey Dr.) modelled pressures are less than 300 kPa. These model deficiencies are generally due to 
friction losses in undersized local piping (50 mm and 100 mm) servicing a dead-end (<10 properties).  No tasks are 
proposed to address these deficiencies.   Pressure deficiencies on Middleton Way are on a section of supply main 
without services.  Accordingly, no upgrades are required. 
 
Portions of the Coldstream West sub-system could be switched over to the Mission Hill system by extending the 
Upper Mission Hill (550 m) or Central Vernon (480 m) sub-systems.  Not examined further in this memo; but part of 
Technical Memorandum #9 scope. 
 

4.7 South BX Sub-System  

4.7.1 Overview 

The South BX sub-system is defined as the area supplied by the South BX Pump Station #1.  The sub-system 
consisting of higher areas located downstream of PRV #1 but south of BX Creek.  The SBX PS #2 pumps a smaller 
portion of flows to a higher elevation.  Table 4-6 outlines the sub-system.  
 

Table 4-6: South BX Sub-System 

Area South BX 
Supply South BX Pump Station #1 
Main Pressure Zone (MDD in MLD) PZ585 SBX 1 (8.8 MLD) 
Other Pressure Zones Serviced Directly and associated 
demands (MDD in MLD) 

PZ629 SBX 2 (2.47 MLD) 
PZ663 Valencia Heights (0.47 MLD) 
PZ Malim Rd Pump (0.09 MLD) 
PZ566 PRV36 Haynes Rd. (0.68 MLD) 

Adjacent Systems Serviced Indirectly  (MDD in MLD) None  
Total Demand Direct Supplied  
(MDD for storage calculation) 

12.5 MLD (of which only 1.79 MLD is domestic) 

Balancing storage required 0.44 ML 
Service area land use(s) for fire supply Rural Residential 
Fire flow requirement (volume) 60 L/s (0.32 ML) 
Total storage required 0.96 ML 
Storage provided None 
Storage deficiency 0.96 ML (unless Duteau Clearwell is considered) 
Design supply requirement 12.5 MLD  
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Area South BX 
Supply limiting factor SBX 1 Pump Station capacity 
Supply capacity Nominally each of two large pumps is 9.5 MLD.  Smaller 

pump is 4 MLD +/-.  Approx. meets design flow with 
largest pump out of service.  Exceeds with both large 
pumps running. 

Supply deficiency description (if applicable) Capacity adequate for back-up power. Station back-up 
power. 

Minimum peak hour pressure(s) (excluding non-service 
mains) and location(s) 

< 200 kPa on Phillips Rd (100 mm main) 

Pressure deficiencies Phillips Rd. only. 
 

4.7.2 Discussion 

The South BX system MDD demands are only 14% domestic.   
 
Most of the demands are in the PZ 585 SBX1 pressure zone which is only marginally below the PRV#1 setpoint, 
these areas would typically be supplied by gravity in the winter (bypassing SBX 1 pump station, and pumps off). 
 
No local storage is provided so all pump stations must be sized for peak demands and rated for continuous duty.  
Back-up power requirements for South BX #1 and #2 Pump Stations should be reviewed (i.e. genset).  Also, VFD’s 
should be provided to replace pump control valves at SBX#1.   
 
In general pump stations have been constructed to an irrigation system standard and do not generally have 
redundant pumping capacity (Malim Rd. only has a single pump; SBX1, SBX2 and Valencia Heights pump stations 
do not have true redundancy with smaller pumps operable at winter HGL’s).  The stations do not have excess 
capacity to provide fire flows.  
 
Record information from the Water Infrastructure Facilities Binder indicates that the four pump stations do not have 
standby power.  
 

4.8 North BX Sub-System 

4.8.1 Overview 

The North BX sub-system is defined as the area supplied by the North BX #1 pump station and downstream pump 
stations.  The service area includes the areas north of BX Creek that are high enough to require pumping.  It also 
includes some lower areas, which are currently serviced due to convenience via pressure reducing valves from the 
pumped PZ552 North BX 1.  Table 4-7 outlines the sub-system and model results. 
 

Table 4-7: North BX Sub-System 

Area North BX 
Supply North BX #1 Pump Station 
Main Pressure Zone (MDD in MLD) PZ552 North BX 1 (15.9 MLD) 
Other Pressure Zones Serviced Directly and associated 
demands (MDD in MLD) 

PZ610 North BX 2 (14.0 MLD) 
PZ640 Rugg Rd. (0.05 MLD) 
PZ610 Star Rd. Pump (0.14 MLD) 
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Area North BX 
PZ495 East Swan Lake  

Adjacent Systems Serviced Indirectly  (MDD in MLD) West Swan Lake Sub-system via PRV 39 (normally 
closed)  

Total Demand Direct Supplied  
(MDD for storage calculation) 

30.1 MLD (3.65 MLD domestic) 

Balancing storage required 0.91 ML 
Service area land use(s) for fire supply Rural Residential 
Fire flow requirement (volume) 0.32 ML 
Total storage required 1.23 ML 
Storage provided None 
Storage deficiency 1.23 ML 
Design supply requirement 30.1 MLD 
Supply limiting factor NBX #1 pump station capacity 
Supply capacity Two pumps each with nominal capacity of 22.6 MLD 
Supply deficiency description (if applicable) Yes, if only one pump is available. OK with both pumps 

operational 
Minimum peak hour pressure(s) (excluding non-service 
mains) and location(s) 

229 kPa PZ610 Star Rd. pump 

Pressure deficiencies Only minor deficiency at end of water main on Star Rd. 
 

4.8.2 Discussion 

As with the South BX system, the pump stations in the North BX system (NBX1, NBX2, Star Rd., and Rugg Rd.) are 
built to an irrigation system standard without allowance for redundancy, fire flows, or emergency power.  
 
As noted in the table, modelled pressure results at the end of PZ610 are below standard (229 kPa vs. 300 kPa).  
This is a very localized deficiency, as PZ610 only services six lots (four houses total).  It is understood that the 
highest elevation customer has a private pump to provide adequate pressures which addresses this issue.  Local fire 
protection may not be to standard however.  No action is proposed. 
 

4.9 East Swan Lake Sub-System 

4.9.1 Overview 

The East Swan Lake sub-system includes the area supplied from the Rimer Road Valve Station excluding the 
pumped areas supplied by the North BX sub-system and the supply to the Old Kamloops Rd. valve station (which 
supplies the West Swan Lake sub-system).  Table 4-8 outlines the sub-system. 
 

Table 4-8: East Swan Lake Sub-System 

Area East Swan Lake 
Supply PRV 38 in Rimer Rd. Valve Station  from PRV #1 sub-
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Area East Swan Lake 
system 
Alternate supply from PRV 39 from North BX Sub-
system6 

Main Pressure Zone (MDD in MLD) PZ495 PRV 38 Swan Lake (4.89 MLD)  
Other Pressure Zones Serviced Directly and associated 
demands (MDD in MLD) 

None 

Adjacent Systems Serviced Indirectly  (MDD in MLD) None  
Total Demand Direct Supplied  
(MDD for storage calculation) 

4.89 MLD (1.78 MLD) 

Balancing storage required 0.45 ML 
Service area land use(s) for fire supply Rural Residential 
Fire flow requirement (volume) 0.32 ML 
Total storage required 0.96 ML 
Storage provided None  
Storage deficiency Yes, storage derived from Duteau Clearwell 
Design supply requirement 7.2 MLD  (peak hour demand) 

10 MLD for MDD + Fire 
Supply limiting factor PRV 38 (250) and 250 local supply main (& PRV39) 
Supply capacity OK 
Supply deficiency description (if applicable) None 
Minimum peak hour pressure(s) (excluding non-service 
mains) and location(s) 

350 kPa 

Pressure deficiencies None 
 

4.9.2 Discussion 

As with much of the Duteau System, no local storage is provided for fire, balancing, or emergency use. 
 
No capital plan items are recommended. 
 

4.10 West Swan Lake Domestic Sub-System 

4.10.1 Overview 

The West Swan Lake domestic system is currently being created as part of the Swan Lake Separation Program. It 
includes areas on the west side of Swan Lake and the Stepping Stones subdivision in Spallumcheen (areas in 
Spallumcheen are not being separated in current program).  Table 4-9 outlines the sub-system. 
 

Table 4-9: West Swan Lake Domestic Sub-System 

Area West Swan Lake 
Supply Old Kamloops Rd. Valve Station (potable PRV), 

Secondary supply from PRV 39 (from North BX sub-

                                                      
6 Note PRV #39 station is supplied from the North BX sub-system and has two outlets, one to the West Swan Lake sub-system and one 

to the East Swan Lake sub-system.  Both are normally closed. 
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Area West Swan Lake 
system) 
Possible future connection to PZ480 Central Vernon at 
Kin Park (43 Ave.) 

Main Pressure Zone (MDD in MLD) PZ523 Dom Swan Lake West  
Other Pressure Zones Serviced Directly and associated 
demands (MDD in MLD) 

PZ547 Goose Lake Rd. (0.53 MLD) 
PZ575 Stepping Stones Pumped (1.58) 
PZ461 Golfview Place 
PZ446 PRV76 Highlands Place PRV76 
PZ461 PRV40 Hwy 97 (0.08)   

Adjacent Systems Serviced Indirectly  (MDD in MLD) None  
Total Demand Direct Supplied  
(MDD for storage calculation) 

 8.90 MLD (1.57 MLD domestic), note includes irrigation 
connections in Spallumcheen and areas close to PRV 39 
still not separated. 

Balancing storage required 0.39 
Service area land use(s) for fire supply Rural Residential 
Fire flow requirement (volume) 0.32 
Total storage required 0.89 ML 
Storage provided None local  
Storage deficiency 0.89 ML  
Design supply requirement 8 MLD peak hour 

12 MLD (MDD plus fire) 
Supply limiting factor Supply mains 
Supply capacity OK 
Supply deficiency description (if applicable) None 
Minimum peak hour pressure(s) (excluding non-service 
mains) and location(s) 

180 kPa PZ575 Stepping Stones 
200 kPa PZ547 Goose Lake Rd. 
 

Pressure deficiencies Pumped zone pressure deficiencies with largest pump 
off. 

4.10.2 Discussion 

No local storage is provided for fire, emergency or balancing storage.  Note fire protection can be provided in many 
cases off of separate irrigation mains. 
 
Stepping Stones and Goose Lake Rd. pump stations are undersized for design criteria.  Deficiencies noted are with 
largest pump off.  Supply pressures with both pumps operating would be sufficient.  As with most of the Duteau 
irrigation system these pump stations are not designed to provide fire flows.  Redundancy and standby power are 
also not provided.  The Stepping Stones pump station also does not have VFD (for energy efficiency) or a flow 
meter. 
 
Station upgrading should be completed for both stations to improve reliability and address the above deficiencies. 
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4.11 Central Vernon Sub-System 

4.11.1 Overview 

The Central Vernon system is supplied by the Mission Hill WTP via the PZ 483 pumps (excluding the areas re-
pumped to PZ550, the Upper Mission Hill System).  The main pressure zone is PZ483 Central Vernon with 
balancing storage provided by the McMechan Reservoir.  The system includes the pumped zones supplying Turtle 
Mountain and the Rise (New Allenby Pump Station).   The system includes the majority of the City of Vernon and it 
also currently extends into Coldstream (portions in PZ483 Central Vernon).  Table 4-10 describes the sub-system. 
 

Table 4-10: Central Vernon Sub-System 

Area Central Vernon 
Supply Mission Hill Water Treatment Plant, PZ483 Pumps 
Main Pressure Zone (MDD in MLD) PZ483 Central Vernon  (25.4 MLD)  
Other Pressure Zones Serviced Directly and associated 
demands (MDD in L/s) 

PZ510 Allenby-OK Hills Reservoir (1.35 MLD) 
PZ570 The Rise (2.01 MLD) Balsam Court Res. 
PZ463 Lakeridge Dr. (0.95 MLD) 
PZ 585 Turtle Mountain Upper (0.81 MLD) 
PZ630 Balsam Court Pump Station 
PZ426 Skyview Road 
PZ 534 Turtle Mountain Lower (0.08 MLD) 

Adjacent Sub-system serviced directly  Gravity fed portions of SW Vernon sub-system, i.e. 
PZ 431 SW Vernon (9.6 MLD)  
East Vernon direct pumped sub-system  (1.80 MLD) 

Adjacent Systems Serviced Indirectly  (MDD in MLD) Pumped portions of SW Vernon sub-system ( 9.2 MLD) 
Silver Star Foothills Sub-system (1.64 MLD)  
Upper Mission Hill (3.50 MLD) 

Total Demand Direct Supplied  
(MDD for storage calculation) 

29.6 MLD for Central Vernon  
9.6 MLD for SW Vernon (PZ 431 only) 
1.8 MLD for East Vernon 
Total 41 MLD note excludes Upper Mission Hill system  

Balancing storage required 10.25 ML 
Service area land use(s) for fire supply Up to and including Industrial 
Fire flow requirement (volume) 1.8 ML 
Total storage required 15.1 ML 
Storage provided 13.7 ML at McMechan Reservoir, WL – 476 m to 

483.5 m, additional storage is provided for the Rise and 
OK Hills however it is isolated from the main zone and 
not available for balancing storage 

Storage deficiency Yes, 1.4 ML 
Design supply requirement 55 MLD  through PZ 483 Pumps 

52 MLD to McMechan Reservoir 
Supply limiting factor Supply main from MHWTP to McMechan Reservoir 
Supply capacity 40 MLD +/- 
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Area Central Vernon 
Supply deficiency description (if applicable) Yes, mains near the McMechan Reservoir are 

undersized for night-time refill of McMechan Reservoir.  
Discharge pressure limited at MHWTP due to pressure 
constraints at system low points. 

Minimum peak hour pressure(s) (excluding non-service 
mains) and location(s) 

170 kPa (high el. Areas near McMechan reservoir) 
 260 kPa (local high point  28 Crescent (near 18 St.) 
 120 kPa (local high point  15 Ave and 40 St.) 
>1,035 kPa (at low areas with static HGL) 

Pressure deficiencies Yes as per above. 
 

4.11.2 Discussion 

The Central Vernon system is supplied by the MHWTP and the McMechan Reservoir.   
 
Total projected demand for the current Mission Hill System (which includes the Central Vernon, SW Vernon, Upper 
Mission Hill, East Vernon, and Silver Star Foothills sub-systems) is 56 MLD.  This exceeds the rated capacity of the 
Kalamalka Lake pump station (KLPS).  The following capacity / control upgrades are recommended for the KLPS 
supply to the MHWTP: 

• KLPS capacity upgrade from 46 MLD to 60 MLD.   
• KLPS VFD upgrade, it is understood this project is now complete (2012). 
• Twinning of Supply main from KLPS to MHWTP (replacement of existing 300 mm dia. mains).7 

 
The MHWTP PZ480 pumps supply the sub-system and the discharge from these pumps is limited to a maximum of 
493 m HGL (even lower in the winter) to limit maximum pressures in lower areas (el. 365 m) of the zone  (to limit 
night pressures that are in excess of 150 psi).  
 
As previously identified in the Kalamalka Lake Water System Energy Efficiency Study (KWL, 2011), a portion of the 
connecting supply mains are undersized for conveying design flows (especially night refill of the McMechan 
Reservoir).  The addition of 1600 m of 600 mm dia. water main is required as a minimum to meet future demands. 
 
The addition of more storage for the sub-system either at McMechan Reservoir or another location is required for 
ultimate demands to meet the design criteria.  An alternate site would be a lower balancing reservoir situated to 
direct feed the PZ 431 SW Vernon Zone (near 15 Crescent / Valleyview Place).  A siting study would be required to 
assess the viability of this option.  The timing of additional storage versus supply main improvements is to be 
evaluated. 
 

4.12 Upper Mission Hill Sub-System 

4.12.1 Overview 

This system is serviced from the Mission Hill WTP PZ 550 Pumps and the Mission Hill Reservoir.  It services the 
Commonage area, DND, the upper portion of the Kalview subdivision (on the west side of Kalamalka Lake), Country 
Estates, and portions of Middleton Mountain (City of Vernon side).  Table 4-11 outlines the sub-system. 
 

                                                      
7 It is understood that this main is partially complete through the Sage Point development. 
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Table 4-11: Upper Mission Hill Sub-System 

Area Upper Mission Hill 
Supply PZ 550 Pumps from the MHWTP 
Main Pressure Zone (MDD in MLD) PZ550 Mid Middleton (0.47 MLD) 
Other Pressure Zones Serviced Directly and associated 
demands (MDD in L/s) 

PZ550  C.C. Estates (0.79 MLD) 
PZ550 Upper West Kal (0.09 MLD) 
PZ 505 Stoneridge Dr. (0.49 MLD) 
PZ 526 Mid Middleton (1.05 MLD) 
PZ 530 DND (0.73 MLD) – including Commonage Cr. 
PZ590 Upper Commonage Pump (0.10 MLD) 

Adjacent Systems Serviced Indirectly  (MDD in MLD) None  
Total Demand Direct Supplied  
(MDD for storage calculation) 

3.72 MLD (all domestic)  

Balancing storage required 0.93 ML 
Service area land use(s) for fire supply Residential 
Fire flow requirement (volume) 0.32 ML 
Total storage required 1.57 ML 
Storage provided 2.1 ML at Upper Mission Hill Tank, WL – 545 to 550 m 

0.66 ML at DND Tank, WL 529 to 533 m 
Storage deficiency None 
Design supply requirement 3.72 MLD  
Supply limiting factor PZ 550 pump capacity 
Supply capacity 5 MLD each pump of 3, nominally 10 MLD with 2 pumps 

on. 
Supply deficiency description (if applicable) None 
Minimum peak hour pressure(s) (excluding non-service 
mains) and location(s) 

 262  kPa at Bulman Place (PZ 550 Mid. Middleton) 
<200 kPa on Commonage Rd. (suction side of 
Commonage PS) 

Pressure deficiencies Yes, minor as per above. 
 

4.12.2 Discussion 

Generally no major deficiencies noted.   
 
It is understood that pressure deficiency on Commonage Rd. is real.   In addition, capacity of the Commonage PS is 
limited.  Some properties use the system to fill cisterns and pump water from these.  A study is recommended to 
review this local area.  
 
Additional pumping capacity exists to extend the sub-system to other areas of Middleton Mountain which are 
currently supplied by the Duteau system (Coldstream West sub-system). 
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4.13 East Vernon Sub-System 

4.13.1 Overview 

The East Vernon sub-system is supplied by the McMechan Booster Pump Station.  This station also supplies the 
Silver Star Foothills sub-system.  One pump in the station is dedicated to supply of the PZ525 East Vernon Zone.  
The pump station also has two pumps to service the higher Silver Star Foothills sub-system (main zone – PZ665 
Silver Star Foothills), these pumps can also supply the lower PZ525 East Vernon via PRVs.  The NE Vernon zone is 
a smaller sub-zone that is supplied by PRV stations from the East Vernon Zone.  Table 4-12 outlines the sub-
system. 
 

Table 4-12: East Vernon Sub-System 

Area East Vernon 
Supply McMechan Booster Pump Station from McMechan Tank 
Main Pressure Zone (MDD in MLD) PZ525 East Vernon  ( 1.36 MLD) 
Other Pressure Zones Serviced Directly and associated 
demands (MDD in L/s) 

PZ502 NE Vernon (0.36 MLD) 

Adjacent Systems Serviced Indirectly  (MDD in MLD) None  
Total Demand Direct Supplied  
(MDD) 

1.80 MLD  

Storage See Central Vernon Summary, supplied from McMechan 
Tank 

Design supply requirement 2.9 MLD PHD  
Supply limiting factor McMechan Booster Pump Station PZ525 Pump 
Supply capacity 2.3 MLD from Dedicated pump 

 
Supply deficiency description (if applicable) Approximately 0.6 MLD must be supplied from PZ665 

Silver Star Pumps and/or McMechan Interconnect. 
Minimum peak hour pressure(s) (excluding non-service 
mains) and location(s) 

380 kPa 

Pressure deficiencies None 
 

4.13.2 Discussion 

The McMechan Booster Pump Station which services the East Vernon sub-system operates continuously to provide 
required pressures to the zone.  An opportunity exists to use the recently constructed Duteau – McMechan 
interconnect which would allow for gravity supply to this entire sub-system.  Alternatively, it is possible to add a 
second pump for redundancy and variable frequency drives to reduce recirculation (energy consumption) from the 
pump.  Currently redundancy is provided via PRV’s connected to the Silver Star system supply main both in the 
station and at Cavalier Court.  
 
Switching to Duteau supply would reduce overall demand on the Mission Hill system.  
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4.14 Silver Star Foothills Sub-System 

4.14.1 Overview 

The Silver Star Foothills system is supplied by the McMechan Booster Pump Station (two of three pumps in the 
station) which pumps through a 5 km long 400 mm dia. supply main to the Silver Star Foothills subdivision.  The 
system includes four pressure zones.  Storage is provided by two reservoirs at 665 m and 765 m elevation.  Table 
4-13 outlines the system. 
 

Table 4-13: Silver Star Foothills Sub-System 

Area Silver Star 
Supply McMechan Booster Pump Station from McMechan Tank 
Main Pressure Zone (MDD in MLD) PZ 665 Silver Star Foothills (0.78 MLD) – Tank 
Other Pressure Zones Serviced Directly and associated 
demands (MDD in L/s) 

PZ 715 Silver Star Foothills (0.37 MLD) via PRVs at 
Copper Mtn. Ct. & in Foothills PS 
PZ 765 Upper Silver Star Foothills  (0.53 MLD) Sun 
Peaks Tank 
PZ 815 Sun Peaks (0.08 MLD)  Sun Peaks PS 
PZ 715 Schon Springs (new zone to be added to model) 

Adjacent Systems Serviced Indirectly  (MDD in MLD) Normally none, can supplement East Vernon  
Total Demand Direct Supplied  
(MDD for storage calculation) 

1.87 MLD  

Balancing storage required 0.47 ML 
Service area land use(s) for fire supply Single-family and Medium Density Residential 
Fire flow requirement (volume) 0.65 ML 
Total storage required 1.40 ML 
Storage provided 0.87 ML Silver Star Foothills Tank, WL- 661 to 667 m 

2.29 ML Upper Silver Star Tank – 761 to 766 m 
Total 3.16 ML 

Storage deficiency None 
Design supply requirement 1.87 MLD  
Supply limiting factor Pump Capacity from McMechan  
Supply capacity 4.3 MLD (for one pump) 
Supply deficiency description (if applicable) None 
Minimum peak hour pressure(s) (excluding non-service 
mains) and location(s) 

210 kPa 

Pressure deficiencies Manning Place north end in PZ 665.  

4.14.2 Discussion 

No major deficiencies noted.   
 
Low pressures at the north end of Manning Place (currently a cul-de-sac) can be corrected with eventual completion 
of looping (as part of build-out of the subdivision).  The area to the north can be supplied from the PZ715 Zone.   A 
separate capital task is not expected to be required. 
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4.15 SW Vernon Sub-System 

4.15.1 Overview 

The SW Vernon system’s main pressure zone is PZ431 SW Vernon which is supplied via a series of PRV’s from 
PZ483 Central Vernon.  The zone also supplies pumped zones along the Okanagan Lake including Beverly Hills, 
Kokanee, Predator Ridge and Tavistock areas.  Table 4-14 outlines the sub-system. 
 

Table 4-14: SW Vernon Sub-System 

Area SW Vernon 
Supply PZ483 Central Vernon Distribution system 
Main Pressure Zone (MDD in MLD) PZ431 SW Vernon  (9.6 MLD) 
Other Pressure Zones Serviced Directly  PZ’s 425, 483, 535, 585 Adventure Bay 

PZ445 Longacre Drive 
PZ468 Longacre Seasons Drive 
PZ468 Bench ROW Rd SW  
PZ517 Beverly Hills 
PZ526 Kokanee 
PZ 563 Kokanee Rd 
PZ 744 Predator 
PZ784 Longspoon 

Adjacent Systems Serviced Indirectly  (MDD in MLD) None 
Total Demand Direct Supplied  
(MDD for storage calculation) 

18.8 MLD  

Balancing storage required 4.7 ML 
Service area land use(s) for fire supply Residential, ICI, Industrial 
Fire flow requirement (volume) 1.8 ML 
Total storage required 8.1 ML 
Storage provided Several elevated tanks on pumped zones on either side 

of Okanagan Lake, suitable for local storage for upper 
zones, but not for PZ431 SW Vernon. 

Storage deficiency Yes, see Central Vernon sub-system. 
Design supply requirement 18.8 MLD + peaking for zones without balancing storage 

(PZ431 SW Vernon). 
Total = 30 MLD +/- peak hour  

Supply limiting factor PZ480 Distribution piping 
Supply capacity < 30 MLD (as per pressure issues in PZ480 Central 

Vernon zone) 
Supply deficiency description (if applicable) None 
Minimum peak hour pressure(s) (excluding non-service 
mains) and location(s) 

<200 kPa on Seasons Dr. (off of OK Landing Rd., upper 
area only).  Private distribution system. 

Pressure deficiencies Minor as per above. 
 

4.15.2 Discussion 

The SW Vernon sub-system internal distribution mains appear capable of supplying the design flows.  However, the 
lack of balancing storage for the zone requires flows to be conveyed across the PZ 480 zone from either McMechan 
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Reservoir or the MHWTP.  The impact is projected to be inadequate pressures in higher areas of PZ480.  Provision 
of local storage may be an option for consideration (rather than additional storage at McMechan Reservoir).  A siting 
study is required, however an initial review shows that the area east of 5000 block of Valleyview Place meets  
general hydraulic requirements.  
 

5 Discussion and Recommended Upgrades 
The following provides an initial overview of upgrades for discussion with current level of system separation.  Some 
additional upgrades may be required while others disappear based on the system separation option selected. 
Capital task sheets for the recommended upgrades are attached in the Appendix. 
 

5.1 Duteau Treated Water System  

The level of service for the combined service portions of the Duteau Treated system was reviewed with RDNO.  Due 
to historic development of the system as an irrigation system, current infrastructure does not meet the design criteria 
set-out in terms of fire flow availability, fire storage, continuity of service (standby power), and pump station 
redundancy.   A balance was struck that recognizes that: 

• Domestic users connected should expect a reasonable level of service, 
• The majority of demands are agricultural and hence station reliability / redundancy is not as critical as a 

domestic only pump station, and 
• Fire protection (via hydrants) in many areas has never been provided and is not cost effective given the 

density of housing versus large amount of agricultural uses.   
 
The following revised standards are proposed for servicing the combined service portions of the Duteau system: 

• Similarly, fire storage tanks will not be provided for these areas unless infill development triggers upgrades 
• For the pumped Duteau Treated combined sub-systems including South BX, North BX, and West Swan 

Lake (Stepping Stones area); provision of electrical upgrades to increase energy efficiency, reliability, and 
maintainability will be provided.  Standby power and pumping redundancy upgrades will not be provided. 

 
Electrical upgrades and refurbishment including energy efficiency (variable speed drives)8, controls, and 
instrumentation upgrades are proposed at the following stations:  

• South BX #1 
• South BX #2 
• Malim Rd. 
• Valencia Heights 
• North BX #2 
• Rugg Rd. 
• Star Rd. 
• Stepping Stones, and 
• Goose Lake Rd.  

 
Some of the stations have variable speed drives on one pump.  Total installed horsepower for ten stations is 
1,350 hp.  Does not include redundancy or standby power upgrades.  Work can be spread over a number of years. 
 
Two watermain projects totalling 1700 m were identified in the Lavington area to address local low pressure results.  
 

                                                      
8 Some of the stations noted have variable speed drives on one pump in the station (NBX#2, SBX #1 and #2).  However other pumps are 

constant speed. 
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5.2 Mission Hill System  

The following improvements are recommended for the Mission Hill System: 
• Upgrades to the Kalamalka Lake Pump Station for redundancy (capacity upgrade) and improved control 

(VFD project) (See page 15.) 
• Twinning of the existing 450 mm DI main joining Kalamalka Lake Pump Station with the Mission Hill Water 

Treatment Plant (replacing two existing 300 mm AC water mains).  GVW is installing a 750 mm DI main to 
replace the existing 450 mm and the two 300 mm water mains 

• Addition of 1,600 m of a new 450 mm dia. supply main between MHWTP and McMechan Reservoir 
• Additional PZ431 SW Vernon or PZ480 Central Vernon (McMechan) Storage (min. 1.4 ML is expected to be 

required) 
• Supply of East Vernon sub-system from Duteau system (through existing McMechan interconnect, nominal 

cost), and 
• Integration of Duteau Middleton Mountain pressure zones into the Mission Hill system (no capital task sheet 

provided nominal cost).  
 

5.3 Related to System Separation Options 

Development of system separation costs to remove irrigation demands from the treated domestic system is 
discussed in Technical Memorandum No. 5 – Independent Agricultural System.   
 

5.4 Cost Basis / Limitations 

The following unit prices were used to develop cost opinions for the proposed upgrades.  It is noted that these costs 
have been developed without the benefit of site review and are indicative of expected costs for master planning only.  
Unit rates have been developed based on similar facilities in B.C.  In some cases where costing has been developed 
in previous studies, the more detailed information from these studies has been used.  
 
• Pump stations (new)  

• Base cost - $ 200,000 plus 
• $ 6,000/hp installed capacity up to 100 hp. 
• $ 3,000/hp installed capacity in excess of 100 hp. 

• Pump station electrical upgrades (electrical/controls upgrade only)  
• Base cost - $ 75,000 plus 
• $ 1,000/hp installed capacity. 

• Balancing tanks – $500,000 per / ML of storage 
• Small structures such as valve stations are valued at $100,000 per site 
• Water main costs, as in Table 5-1 (below) 
• Contingencies (30%) include unknown items and factors consistent with typical construction projects 
• Engineering (15%) generally includes all studies, approvals, design and construction, and 
• Cost opinions are in yr-2012 CDN$.  
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Table 5-1: Unit Costs for Pipeline Installation 

Diameter Pipe Supply & 
Install (1) 

add Hydrants 
or Standpipes2 

Pavement 
Restoration Total (in ROW) Total (in Road) 

100 $120 $35 $75 $155 $230 
150 $140 $35 $75 $175 $250 
200 $190 $35 $75 $225 $300 
250 $240 $35 $75 $275 $350 
300 $290 $35 $75 $325 $400 
350 $340 $35 $90 $375 $465 
400 $390 $35 $90 $425 $515 
450 $440 $35 $90 $475 $565 
500 $490 $35 $90 $525 $615 
600 $590 $50 $100 $640 $740 
750 $740 $50 $100 $790 $890 
900 $890 $50 $100 $940 $1,040 
1200 $1,190 $50 $110 $1,240 $1,350 

Notes: 
     (1) PVC or DI Pipe including valves 

   (2) Assumes one hydrant or standpipe per 300m. 
  (3) Costs do not include engineering and contingencies 
   

5.5 Summary of Cost Opinions for Domestic Upgrades 

The following table summarizes the recommended projects and cost opinions developed in this memorandum.   
Additional information on each project is provided in the appendix.  Project locations are shown on Figure 4-1 
through Figure 4-3. 
 

Table 5-2: Domestic System Project Summary 

Project  Description Capital Cost Opinion  
(incl. eng. & cont.) 

1 – Electrical and 
Controls Upgrades on 
Combined Service Pump 
Stations 

Electrical upgrades incl. drives, instrumentation and controls 
for ten pump stations. 

$2,400,000 

2 – School Road 
Watermain 

500 m of 200 mm dia. watermain on School Road in Lavington 
Zone from north of Jeffers Dr. to Highway 6 

$ 220,000 

3 – Learmouth 
Watermain 

1,200 m of 200 mm dia. watermain on Learmouth Dr. from 
Dawe Dr. to Park Lane 

$ 520,000 

4- KLPS Pump Station 
VFD Upgrade 

Upgrades to the Kalamalka Lake Pump Station to add VFD’s to 
remaining pumps and improve controls.  

COMPLETE 

5- KLPS Capacity / 
Redundancy Upgrade 

Upgrades to the Kalamalka Lake Pump Station to provide a 
rated capacity of 60 MLD (with redundant pump). 

$ 2,500,000 

6 – KLPS to MHWTP 
Supply Main  

New 750 mm dia. by 850 m long main joining Kalamalka Lake 
Pump Station with the Mission Hill Water Treatment Plant 
(replacing the two existing 300 mm AC water mains) 

$ 970,000 

7 – McMechan Reservoir 
Supply Main 

1,610 m of 600 mm dia. new supply main between MHWTP 
and McMechan Reservoir 

$ 1,700,000 
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Project Description Capital Cost Opinion 

(incl. eng. & cont.) 
8 – PZ431 Balancing 
Reservoir 

1.4 ML reservoir servicing PZ431 SW Vernon and allowance 
for connecting piping. Alternate project would be additional 
storage at McMechan Reservoir.

$ 1,500,000

9 – East Vernon Gravity 
Supply 

Supply of East Vernon sub-system from Duteau system negligible

10 – Combine Middleton 
Mountain Zones 

Integration of Duteau Middleton Mountain pressure zones into 
the Mission Hill WTP system. Combining the zones will allow 
for use of the Middleton Mountain Reservoir as balancing / fire 
storage for a larger area. 

negligible

11 – PRV1 PS Standby 
Power Assessment 

Review need for standby power for the PRV#1 Pump Station.  
A secondary means of supply is from the Uplands Pump 
Station.  The proposed assessment would determine if the 
Uplands Pump Station provides adequate redundancy for the 
service area. See discussion on page 16. 

$ 110,000  

12 – Commonage Rd. 
Servicing Study 

Local pressures in the Commonage area are sub-standard.  The 
servicing study would evaluate options to correct pressure 
deficiencies.  See discussion on page 26.

$ 125,000

Separation Programs Not included see TM#5 and TM#9 N/A
Total Domestic Transmission System Base Upgrades $ 10,045,000

 
Note for the last four projects (East Vernon Gravity Supply, Combine Middleton Mountain Zones, PRV#1 PS 
Standby Power Assessment, and Commonage Rd. servicing study), the scope is expected to be limited. A capital 
cost opinion for each should be developed following initial work for each. 
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Appendix - Capital Task Sheets for Domestic Transmission 
Upgrades 



RDNO 

Class 'D' Cost Opinion 

Estimated 

Item Description Unit Quantity 

1 Electrical and Controls Upgrades on Combined Service Pump 
Stations 

1.01 Cost per pump station for electrical up!=Jrades Stations 9 
1.02 Cost per horse power of installed capacity hp 750 

ROUNDED SUBTOTAL FOR TASK 
2 School Road Watermain 
2.01 500 m of 200 mm dia. watermain installation m 500 

ROUNDED SUBTOTAL FOR TASK 

3 Learmouth Drive Watermain 
3.01 1,200 m of 200 mm dia. watermain installation m 1,200 

ROUNDED SUBTOTAL FOR TASK 
4 Kalamalka Pump Station VFD Upgrade 

5 Kalamalka Pump Station Capacity Redundancy Upgrade 
5.01 Pump station upgrade base cost each 1 
5.02 Upgrade cost per hp (less than 100 hp) hp 100 

5.03 Upgrade cost per hp (in excess of 100 hp) hp 300 

ROUNDED SUBTOTAL FOR TASK 

6 Mission Hill WTP Supply Main from Kal Lake PS Twinning 

6.01 850 m of 750 mm dia. watermain twinning m 850 

ROUNDED SUBTOTAL FOR TASK 

7 McMechan Reservoir Dedicated Supply Main 
7.01 1,610 m of 600 mm dia. watermain m 1,610 

ROUNDED SUBTOTAL FOR TASK 

8 PZ431 SW Vernon Reservoir 

8.01 Balancing tank cost per ML of storage ML 1.4 
8.02 900 m of 300 mm dia. watermain m 900 

ROUNDED SUBTOTAL FOR TASK 

Engineering 15% 
Contingency 30% 

Unit Construction Project Cost 

Rate Estimate Estimate 

$ $ 

100,000 900,000 1,305,000 
1,000 750,000 1,087,500 

1,700,000 2,400,000 

300 150,000 217,500 
150,000 220,000 

300 360,000 522,000 
360,000 520,000 

200,000 200,000 290,000 
6,000 600,000 870,000 

3,000 900,000 1,305,000 

900,000 2,500,000 

790 671,500 973,675 

671,500 970,000 

740 1,191,400 1,727,530 
1,191,400 1,700,000 

500,000 700,000 1,015,000 
400 360,000 522,000 

1,060,000 1,500,000 
Total all projects 9,810,000 

2012 Master Water Plan 

Domestic Water System Analysis 
Capital Task Cost Opinions 

January 2013 

Comment 

SBX#1, SBX#2, Malim, Valencia Hts. 
NBX#2, Rugg Rd., Silver Star Rd. 
Stepping Stones, Goose Lk. Rd. 

Complete. 

Revised dia. 

Connecting watermain to system. 

Note: Cost Opinions have been prepared with little or no site information and as such indicates the approximate magnitude of the cost of the capital tasks, for project planning purposes 
only. Unit rates were derived from unit costs for similar projects. 

O:I0800-08991811-0151700-Cost0pinions\[TM4-Costs.xlsx]Projects 

KERR WOOD LEIDAL 
con.~ulti r:a 



Greater Vernon Water 
2012 Master Water Plan 

Proposed Capital Projects 

Proposed Capital Project Name: 1- Electrical and Controls Upgrades on Combined Service Pump Stations 
(Duteau Treated System) 

Category: I Distribution I 

Estimated Capital Cost: L.l ___ $;...2.;.,4_o_o.;..,o_o_o __ ..... 

Driver L.l __ c..:ap:..a_c_ity.;.;/_G_r_o_w_th _ __, 

%Domestic I 
%Agricultural ~:::::::::::::::::::~ 

100% 

Timeframe (Years): L.1 ____ 2_0_2_1 ___ ..... 

Description of Project: Electrical upgrades at irrigation pump stations including variable speed drives, instrumentation and 

controls. Includes following pumping stations: South BX Ill , South BX 112, Malim Rd., Valencia Heights, 

North BX 112, Rugg Rd., Silver Star Rd., Stepping Stones, and Goose Lake Rd. Total installed horsepower 

for ten stations is 750 HP. Does not include redundancy, or standby power upgrades. Work can be 

spread over a number of years. 

Factors that Impact ~ro!ect I 
Tlmmg: 

L-------------------------------------------~ 
Justification: Existing irrigation pump stations generally are not built to municipal standard and include deficiencies 

relating to redundancy, standby power and electrical instrumentation and controls (SCADA)- relative to 

a municipal standard. This task would address insturmentation and controls for stations including 

provision of variable speed pumping to reduce operating costs (in off-peak periods). The tasks would 

not include adding pumps for redundancy or standby power (as most of demand is agricultural and can 

withstand short duration outages reduction in service level). 

Constraints: 

Supporting Technical Memo: ITM #4 - Capital Project 1 

0:\0800-0899\811-015\400-Work\Capital Task Sheets\[20121204Database of Capital 
Projects_ vS.xlsx] D6 Rev. date: 6-Dec-12 



~-Greater Vernon Water 
2012 Master Water Plan 

Proposed Capital Projects 

Proposed Capital Project Name: 2- School Road Watermain 

Category: ... I ___ D...;is..;.t ..;.ri .;.bu;..t;..io;..n __ __. 

Estimated Capital Cost: ... I __ __;,$_2_20...:,_oo_o __ __, 

Driver ... l __ c_ap:..a_c_it..:.;y/...;G_r_o_w_th _ ___. 

% Domestic I 100% 

%Agricultural~::::::::::::::::::~ 

Timeframe (Years): 1..._ ___ 2_0_2_1 ___ --J 

Description of Project: Replaces existing 100 I 150 mm dia. undersized School Road water main from north of Jeffers Rd. to 

Highway 6. 500 m of 200 mm dia. Water main. Connects to exisitng 200 mm dia. Mains 

Factors that Impact ~ro!ect I 
Tlmmg: 

~---------------------------------------------~ 
Justification: Model results show inadequate pressures in PZ 580 at eastern extents of system. The project reduces 

friction losses from the PZ 580 source (Bissette PRV and Lavington Reservoir). 

Constraints: 

Supporting Technical Memo: ITM #4 - Capital Project 2 

0 :\0800-0899\811-015\400-Work\Capital Task Sheets\[20121204Database of Capital 

Projects_v5.xlsx]D7 Rev. date: 6-Dec-12 



- - Greater Vernon Water 
2012 Master Water Plan 

Proposed Capital Projects 

Proposed Capital Project Name: 3- Learmouth Drive Watermain 

Category: ... I ___ D_is_tr_ib_u_t_io_n __ _.. 

Estimated capital Cost: ... I __ .....;.S_s_2o..:.,_oo_o __ ___. 

Driver ... l __ c..:ap:..a_c_it.:.;y/_G_r_o_w_th _ ___. 

%Domestic I 
%Agricultural~::::::::::::::::::: 

100% 

Timeframe (Years): 1~.... ___ 2_0_2_1 ___ _. 

Description of Project: Replaces existing 150 mm dia. undersized Learmouth Rd. PZ 580 water main from Dawe Dr. to Park 
Lane. 1200 m of 200 mm dla. Water main. 

Factors that Impact ~ro!ect I 
T1mmg: 

~-------------------------------------------.1 
Justification: Model results show inadequate pressures in PZ 580 at eastern extents of system. The project reduces 

friction losses from the PZ 580 source (Bissette PRV and Lavington Reservoir). 

Constraints: 

Supporting Technical Memo: ITM #4 - Capital Project 3 

0 :\0800-0899\811-015\400-Work\Capital Task Sheets\[20121204Database of Capital 
Projects_vS .xlsx] D8 Rev. date: 6-Dec-12 



Greater Vernon Water 
2012 Master Water Plan 

Proposed Capital Projects 

Proposed Capital Project Name: 4- Kalamalka Pump Station VFD Upgrade 

Category: l._ ___ o_is_tr_i_bu_t_io_n __ __. 

Estimated Capital Cost: ._I __ c_o_M_P_L_ET_E...;(_20_1_2.:..) _ _. 

Driver ._l __ c..:a p:...a_c_it..:.;y/:...G_r..;.o_w..;.th_ ...... 

%Domestic I 
%Agricultural~::::::::::::::::::: 

100% 

Timeframe (Years): ._I __ c_o_M_P_L_ET_E...;(...;20_1_2.;..) _ _. 

Description of Project: Addition of a second VFD drive on a 400 HP pump at the KLPS. 

Factors that Impact ~ro!ect I 
Tlmmg: 

..._ _________________________ __. 

Justification: Currently only one of the two larger (400 HP) pumps at the KLPS Pump Station is equipped with a VFD. 

Constraints: 

A second VFD drive would provide redundancy and symmetry in the station (which consists of 2 -200 

HP pumps and 2-400 HP pumps) . The VFD will also allow for better flow matching of supply to 

Treatment Plant to system demands. 

Supporting Technical Memo: ITM #4 - Capital Project 4 

KWL, Kalamalka Lake Water Supply System Energy Efficiency Study, February 2011 

0 :\0800-0899\811-015\400-Work\Capital Task Sheets\[20121204Database of Capital 
Projects_ vS.xlsx] 03 Rev. date: 22-Jan-13 



Greater Vernon Water 
2012 Master Water Plan 

Proposed Capital Projects 

Proposed Capital Project Name: 5- Kalamalka Lake Pump Station Capacity Redundancy Upgrade 

Category: ._I ___ D_is_tr_i_bu_t_io_n __ __, 

Estimated Capital Cost: ._1 __ ....;$_2_,s_o....;o'....;o_oo __ _.. 

Driver ._l __ c....;ap~a_c_it.;.;y/....;G_r_o_w_th _ ___. 

% Domestic I 100% 

%Agricultural~:::::::::::::::::::~ 
Timeframe (Years): ._1 ____ 2_0_2_1 ___ _. 

Description of Project: Increase in station rated capacity from 46 to 60 MLD. Capacity may be increased via replacement of 
one of smaller 200 HP pumps (Pl or P4) with a larger pump or by addition of a fifth pump. The project 

may require structural addition to provide required space for larger replacement pump I new pump. 

Project Costs could increase considerably if project feasibility study requires station expansion (i.e. 

structural additions) to the pump station. This may be required as station space is currently very 

limited. 

Factors that Impact ~ro!ect I 
Tlmmg: 

~------------------------------------------~ 
Justification: The Kalamalka Lake Pump Station delivers water to the Mission Hill Water Treatment Plant. With all 

four pumps on the station can deliver in excess of the MHWTP capacity (60 MLD). However, with the 

largest pump out of service the stations pumping capacity is reduced to approximately 46 MLD. This 

project would provide additional capacity to allow for operation with the largest pump out of service 

Constraints: 

Supporting Technical Memo: ITM #4 - Capital Project 5 

KWL, Kalamalka Lake Water Supply System Energy Efficiency Study, February 2011 

0:\0800-0899\811-015\400-Work\Capital Task Sheets\[20121204Database of Capital 

Projects_v5.xlsx]D2 Rev. date: 6-Dec-12 



Greater Vernon Water 
2012 Master Water Plan 

Proposed Capital Projects 

Proposed Capital Project Name: 6- Mission Hill WTP Supply Main from Kal Lake Pump Station Twinning 

Category: IL-__ T_r_a_n_s_m_is_s_io_n __ __. 

Estimated Capital Cost: IL... __ .;..$9_7_0.;..,o_o_o __ _.. 

Driver ._l __ c...;ap~a_c_it.;.;y/_G_r_o_w_th _ __. 

%Domestic I 
%Agricultural~:::::::::::::::::::~ 

100% 

Timeframe {Years): ._1 ____ 2_0_21 ___ __. 

Description of Project: Twinning of existing 450 mm dia. Ductile Iron main joining Kalamalka Lake Pump Station with the 

Mission Hill Water Treatment Plant with a new 750 mm dia. main (850 m length). 

Factors that Impact ~ro!ect I 
T1mmg: 

L...-------------------------~ 
Justification: Increases Supply capacity from Kalmalka Lake Pump Station. Replaces existing 300 mm dia. AC and 300 

mm Cl mains (abandon as part of project) . At design flows (GO MLD) current velocities are about 2.7 

m/s in existing pipes resulting in head loss of approx. 15 m and associated loss in supply pump capacity. 

Twinning would increase existing full capacity of KLPS (all four pumps) to 70 MLD from 64 MLD; and 

rated capacity (three pumps) to 48 MLD from 46 MLD existing). 

Constraints: 

Supporting Technical Memo: ITM #4- Capital Project 6 

0:\0800-0899\811-015\400-Work\Capital Task Sheets\[20121204Database of Capital 

Projects_ vS.xlsx] 01 Rev. date: 6-Dec-12 



Greater Vernon Water 
2012 Master Water Plan 

Proposed Capital Projects 

Proposed Capital Project Name: 7- McMechan Reservoir Dedicated Supply Main 

Category: I.__ __ T_r_a_ns_m_ is_si_o_n __ _... 

Estimated Capital Cost: l.__ __ .;.$1:...,_7_oo..;,_oo_o __ ___. 

Driver ._l __ ca...:p:...a_c_it..;.;y/_G_r_o_w_th _ ___.land Water Quality (10%} 

% Domestic I 100% 

% Agricultural ~:::::::::::::::::::~ 
Timeframe {Years): ._1 ____ 2_0_14 ___ __, 

Description of Project: Preliminary sizing- 1610 m of 600 mm dia. based on MHWTP design capacity of 58 MLD. Includes 

section from 25 Ave & 17 St. and 39 Ave. Upsizing and Including other sections of main between the 

Mission Hill Water Treatment Plant and McMechan Reservoir (total length of 5.7 km) may be 

warranted depending on sizing of MHWTP and design HGL to be achieved for zone. 

Factors that Impact ~ro!ect I 
Tlmmg: 

~------------------------------------------~ 
Justification: The current mains between the Mission Hill Water Treatment Plant and the McMechan Reservoir are 

undersized. The transmission system to McMechan is not dedicated but interconnected into the PZ480 

grid. To supply /refill the McMechan Reservoir during peak demands the system Is currently 

pressurized to a limit of approximately 494m HGL (i .e. 11m above the TWL of the McMechan 

Reservoir). Currently, during peak demands the night time refill rate of the McMechan Reservoir is 

compromised by the need to work within this pressure limit. This limits the capability to effectively 

use balancing storage at the McMechan Reservoir. Transmission main improvements are required to 

transmit full plant capacity. 

The project will : 

• Increase supply capacity to McMechan Reservoir 

• Reduce pumping costs 

• Nominally reduce overall leakage and break frequency in the PZ480 zone by reducing operating 

pressures and pressure cycling (fatigue) of the pipe network 

Constraints: 

Supporting Technical Memo: ITM #4 - Capital Project 7 

KWL, Kalamalka Lake Water Supply System Energy Efficiency Study, February 2011 

0 :\0800-0899\811-015\400-Work\Capital Task Sheets\[20121204Database of Capital 

Projects_vS.xlsx)DS Rev. date: 6-Dec-12 
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Category:( Distribution
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Projects:0000?0999:0800?0899:811?015:400?Work:CapitalETaskESheets:[20121204DatabaseEofECapitalE
Projects_v5.xlsx]D4a

TM&#4&3&Capital&Project&8

ReplacesEMcMechanEreservoirEtwiningEproject.EEAdditionEofEaEnewEPZ431ESWEVernonEReservoir,EapproximateE
sizeE1,400Ecu.mE/E1.4EML;ETWLEofE430EmEmatchingEexistingEpressureEzone.EEProvidesEbalancingEstorageElocalEtoEPZE
431EZoneEreducingEpeakEdemandsEfromE/EtoEMcMechanEReservoirEandEinEtheEPZE480EZone.EELocationEinE
undevelopedEareaEborderingEValleyviewEPlaceE/E15ECrescentEatEappropriateEelevation.EEProjectEcostsEincludeE
preliminaryEallowanceEforE900EmEofEnewE300EmmEdia.EwatermainEtoEconnectEReservoir.
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Technical Memorandum No. 5 
Independent Agricultural System 
 

 

1. Introduction  
Agriculture is an important industry in Greater Vernon whose on-going economic viability relies on access to an 
adequate supply of low-cost water. Currently, Greater Vernon Water (GVW) services domestic and agriculture 
users with treated water from the Mission Hill and Duteau Creek Water Treatment Plants. Most agricultural 
practices, however, do not require treated water; particularly irrigation or stock watering. A potential solution of 
separating the agricultural distribution and supply from the potable system is currently being applied in other 
communities in the Okanagan. GVW has also implemented a series of separation projects over the last ten 
years in conjunction with the goal of reducing treatment capacity at the Duteau plant, and thereby reducing 
capital, operations and maintenance costs for that facility. The extent and cost of system separation projects 
needs to be effectively planned, providing a cost-effective solution to meeting the utility’s needs. The objective 
is to obtain information and analyze two rationales: 

1. Complete system separation, and 
2. Partial system separation to varying degrees.  

 
 
1.1 Tasks Addressed in this Technical Memorandum 

Technical Memorandum No. 5 identifies the agricultural areas within GVW and examines such issues as water 
sourcing, storage and distribution requirements. The objective of this analysis will be to examine the costs and 
issues in the development of a separate non-potable agricultural water system in the Greater Vernon area. The 
analysis will provide updated data, context and reference materials consistent with the requirements in the 
Terms of Reference task numbers 2, 12, 13, 23 and 30.  This includes: 

 An analysis into current agricultural practice trends in the service area regarding crops and associated 
irrigation practices.  

 A review of all current plans to phase separation of the current GVW combined system into potable and 
non-potable irrigation systems.  

 An assessment of the City of Vernon Reclaimed Water System and its potential impacts on a future 
separated water system.  

 
Information from this report has also been used in the development of other technical memoranda in this Master 
Water Plan (MWP) to respond to specific objectives in the overall study including:  

 Compiling a data inventory of current reports, mapping, data, and historical information on all systems; 
 Reviewing and revising water supply, demand and consumption data for agriculture, and project 

consumption based on the planning horizon.  
 Analyzing operational requirements for seasonal and non-seasonal requirements. 
 Confirming strategies for handling fire demands in areas where separate domestic and agricultural 

irrigation supply systems are proposed.  
 Identifying all sources of non-potable supply, including untreated surface waters, ground water, and 

reclaimed effluent. 
 Recommending revisions to the system separation strategies based on conclusions from the water 

system planning process.  
 Examining planning options to develop non-potable water utilities separate from the potable systems. 
 Identifying potential ownership and operational responsibilities of the irrigation systems. 
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 Evaluating all system and balancing storage requirements for the non-potable systems. 
 
1.2 Rationale for Complete System Separation 

The concept of system separation of agricultural and domestic systems was introduced in the 2001 GVW Water 
Utility Master Plan. The logic of this concept dictates that an agricultural water supply, which does not 
necessarily require treated water, should be delivered completely separate from a potable water system.  
 
The history of the Greater Vernon Water utility has demonstrated that the water supplies to the agricultural and 
urban community have been and still are intertwined. The early history of the Vernon area is based on 
agriculture. Raw water has always been routed from the hills and lakes around Vernon through canals and 
(later) with pipelines. Farm potable use was often based on a more naturally filtered groundwater supply. As the 
community grew, plans of reliably supplying potable water shifted to cost-effective treatment of the raw water 
agricultural supply.  
 
Today, potable water supplies must meet regulations that demand high quality drinking water.  Currently, to 
meet these regulations, GVW treats all its surface water to a high quality standard and delivers it to all users in 
the system. Since agriculture consumes approximately 60 percent of the water supplied annually in the GVW, 
the costs of treating this water may be un-necessarily high. The capital costs of separating the system are also 
considered high.  
 
A completely separated system provides some non-quantifiable benefits, including: 

 Flexibility of sources, 
 Flexibility of governance, 
 Separation of costs of operation. 

 
This report examines the status of the agricultural system in the GVW area, the agricultural system needs and 
requirements, then the actual costs of completely separating the system. This report will also comment on the 
upgrades required to operate and maintain it in a cost-effective manner.  
 
 
1.3 Rationale for Partial System Separation 

Throughout the planning process, it was considered that varying degrees of system separation of the 
agricultural system from the domestic (potable) system in GVW may be a more cost effective approach. Is there 
an optimum level of system separation that minimizes long term operation and capital costs?   
 Questions were raised about why some areas required more irrigation supply than others: 
 

 In many areas of the community, the rural and urban landscapes are mixed. Water consumption in 
these areas may be lower than other more intensively irrigated areas.   

 Some areas are not intensively farmed, but require stock watering, pasture irrigation or small 
commercial supply.  

 Some lots that are zoned for agricultural have farm status and were previously allocated, but no longer 
use that allocation.  

 
Technical Memorandum No. 9 – System Separation Options will examine other potentially cost-effective options 
using the data and cost information developed in this report. The ultimate goal is to implement a strategic plan 
that, in the long term provides a robust, reliable and cost-effective supply and distribution system for both 
agricultural and non-agricultural uses. 
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2. Current Agricultural Practices   
2.1 Irrigated Area and Demands 

As of 2011, the total area available to be irrigated for agricultural purposes within GVW is 3,452 ha (RDNO, 
2012). 2,564 hectares are currently on the District roll paying irrigation rates for water supplied on a per hectare 
basis. The remaining 888 ha of allocation is considered dormant; do not receive irrigation water; pay a 
maintenance rate to maintain an allocation; but continue to pay normal domestic rates. The large “dormant” 
allocations may partly be due to the relatively low cost of maintaining the allocation ($59.50/ha/quarter) versus 
the cost of purchasing new allocation at $6000/ha. This is discussed in some detail in TM1 - Domestic & 
Agricultural Water Demand Forecast.  
 
If the 3,452 ha were irrigated today, a maximum allocation of 18,986 ML/yr would be required (5.5 ML/ha/yr or 
550 mm/yr application per hectare). If only those lots with an agricultural water rate are considered (2564 ha of 
allocation), the comparison becomes much closer 12,600 ML/yr consumed vs. an active allocation of 
14,102 ML/yr.  
 
In 2011, all water actively used by over 90 percent of the agricultural customers was metered. The total metered 
usage was 8,403 ML or 67% of the total 2011 agricultural consumption estimate of 12,600 ML/yr. Note that 
2011 was a relatively wet year.  
 
From TM1 – Domestic & Agricultural Water Demand Forecast, 1, it was concluded that a separate agricultural 
system will need to have the capacity for a demand of 17,400 ML/yr in the year 2052. This allows for irrigation 
to allocation, as well as some added contingency for anticipated climate change and some expansion.  
 
The impact of this situation within a separated or partially separated agricultural water system would be: 

1. The original irrigation transmission system is capable of supplying irrigation water to at least 3,455 ha 
(NOWA, 2001).  

2. New separated agricultural system components could be designed at a lower capacity to accommodate 
only the 2,564 ha currently being irrigated. A contingency for growth or expansion should also be 
incorporated to accommodate the unknown elements of growth and potential increases in demand due 
to climate change. These elements are discussed in detail in TM No.1. The design flow rates are shown 
in Table 2-1. 

 
Table 2-1. Demand Forecast 

(Source TM1- Domestic & Agricultural Water Demand Forecast) 
 

Year 
Annual Demand (ML/yr) Max. Day Demand Consumption (ML/d) 

Domestic Agricultural 
(typ.) 

Agricultural 
(allotment) Total Domestic Agricultural Total 

2011 9,670 12,600 17,400 27,100 59.4 213 272 

2016 9,880  17,400 27,300 60.1 213 273 

2021 10,470  17,400 27,900 63.1 213 276 

2026 11,060  17,400 28,500 66.0 213 279 

2031 11,550  17,400 29,000 68.1 213 281 

2041 12,450  17,400 29,900 73.4 213 286 

2052 13,360  17,400 30,800 78.5 213 292 
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2.2 Irrigation and Cropping Practices 

The Okanagan Basin Water Board, in partnership with various local, provincial, federal and First Nations 
stakeholders, has been developing better systems to track natural water flows, establish water-use patterns, 
and estimate how these will change in the future. 
 
The Okanagan Water Supply and Demand Project is the most advanced water resource assessment ever 
conducted in Canada, using the latest models and computer technology to estimate Okanagan water 
availability, taking into account climate change and population growth. The Project includes studies on 
groundwater, stream-flows, environmental water needs, and water use – balancing water supplies and water 
demands through a computer accounting model. 
 
Input parameters to the model came from 2003 current trends in cropping practices (Table 2-2) and irrigation 
system types (Table 2-3) in the Greater Vernon area. A more detailed data summary is provided in Appendix C. 
These trends have not changed significantly today.  
 
Upon further examination, approximately 45 percent of agricultural demand is dedicated to irrigating forage or 
corn silage. The next highest user is ranches or small acreages at 36 percent. The remainder of the areas are 
tree fruits, market gardens and for recreational use. In the reclaimed water supply areas, the forage and tree 
fruit percentages are slightly higher. Because of the large forage and small acreage irrigation requirements, 
approximately 80 percent of the land is irrigated using impact type or travelling hose reel sprinklers.   
 
Looking to the future, agricultural economic trends are not likely to change enough to impact water demand 
significantly. Forage, silage and turf irrigation are typically among the highest consumption crops. There may be 
a trend in the future to convert some of these lands to orchards or vineyards, which typically consume less 
water. The irrigation conversion costs to a vineyard or orchard, however, are an added cost to the landowner.     
 
 

Table 2-2. Percent of Irrigated Area by Crop Type 
(Compiled from information in Appendix D) 

 

Crop Type Surface 
Supplied 

Groundwater 
Supplied Total 

Forage/Silage 37% 7% 44% 
Tree Fruit 12% 2% 14% 
Market 2% 0% 2% 
Small Acreages 35% 1% 36% 
Sports Fields 3% 0% 3% 
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Table 2-3. Percent of Irrigated Area by Irrigation System Type 

(Compiled from information in Appendix D) 
 

 

Irrigation System Type Surface 
Supplied 

Groundwater 
Supplied Total 

Travelling Hose Reels 12% 3% 15% 
Micro 11% 2% 13% 
Impact Sprinklers (incl. Pivots) 29% 5% 33% 
Landscape Sprinklers 37% 1% 38% 
Golf Sprinklers 1% 0% 1% 

 
 

3. Supply and Distribution Infrastructure 
The following section examines the current infrastructure and costs required to both replace and separate the 
distribution and operational components.  

3.1 Methodology 
The following section will focus on developing costs of individual project components that form a separated 
agricultural system, and the capital requirements to complete this work. Later in the process, other factors will 
be introduced to examine the costs and benefits of constructing each identified capital project.  

3.1.1 Assumptions 

A completely separate agricultural water system for GVW requires the following key components: 
 

 Safe and reliable water sources. 
 Reservoirs. 
 Transmission mains. 
 Distribution systems. 
 Establishment of irrigation rate structure to recover costs for administration, operations, maintenance 

and long term capital replacement. 
 The agriculture supply and distribution will be constructed to a comparable design standard to the 

potable water system. There may be opportunities during detailed design where cost savings can be 
realized.  

 
For this analysis, we make the following assumptions: 
 
 All potable water is supplied through one of two water treatment plants, Duteau Creek or Mission Hill 

water treatment plants. There are no Point of Entry system options.  
 Groundwater, where available and feasible, is a viable potable water supply for rural residences. TM2 

identified potential supply of groundwater for agricultural irrigation. The feasibility and costs of this option 
will depend on a variety of system separation factors to be discussed in TM9 – System Separation 
Options. The cost estimates in this Technical memorandum do not include groundwater supply costs. 
On a case by case basis, groundwater could be a viable agricultural source to smaller parcels, but the 
overall supply of agricultural water is too large to rely on groundwater.   
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 The current water system is capable of supplying current irrigation flows and fire flows.  
 Raw Water Definition:  All non-treated water from a water supply.  This water may be chlorinated for the 

purposes to maintain optimum chlorine residuals within the pipeline distribution network.  
 Upland reservoirs supply water for both potable and non-potable uses. 
 Peak Irrigation water demand = 0.79 L/s/ha (5 USgpm/ac); no diurnal peaking factors. 
 The City of Vernon reclaimed water for irrigation could be blended into the Agricultural system in the 

future to provide a more robust water supply. Use of this source is discussed later in this Technical 
Memorandum. For this analysis, the system remains its own separate entity. 

 Pipeline installation is assumed to be standard depth. There are no shallow options examined.  
 

3.2 Background Information 
The Regional District of North Okanagan (RDNO) provided a detailed number of past studies, mapping 
information, metering data, and drought plans to be reviewed as part of this work. In addition, property 
information, pipe data and details of all structures and utility components were collected from the RDNO 
mapping database and archive. All this information was correlated with the current GVW water system model 
information from WaterCad.  Figure A-1 in Appendix A are samples of the representations from the data 
available.  
 
Once updated, the data was then used to compile base information for this analysis.  
 

3.3 System Valuation 

For this study, comparisons will be based on unit costs and coarse estimates of values of various components 
that will be used throughout this MWP. The system will be valued as a cost of complete replacement in 2012.  
The following unit costs were used in this analysis:  
 

 Pipeline Replacement costs, as in Table 3-1. All pipe construction costs assume paving and road 
rehabilitation is required.  

 Pump stations  
 Base cost - $ 200,000 plus 

 $ 6000/hp installed capacity up to 100 hp  
 $ 3000/hp installed capacity in excess of 100 hp. 

 Open seasonal storage reservoirs 
 Duteau Watershed - include dam, spillway and preparations, $10,000,000 per reservoir. 
 Smaller reservoirs at $500,000 per reservoir. 

 
Determining an accurate valuation of the water system is difficult, as there are many hidden elements and areas 
of intrinsic value. For example, costs of a new dam involve both the construction and engineering. There is no 
land value, nor value of the water license.  
 

 Balancing tanks – Replacement costs are based on $500,000 per /ML of storage.  
 Small structures such as valve stations and water metering stations are valued at $100,000 per site. 
 Service connection 

 Agricultural - $4,000 (average) per connection, including valves and meters.  
 Domestic - $3,000 (average) per connection, including corporate and curb stops. 

 Contingencies (30%) - include unknown items and factors consistent with this broad cost estimate. 
Typical types of contingencies at this level include additional studies, unexpected geotechnical 
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conditions, cost estimate discrepancies, unforeseen costs, etc. As design progresses, the costs are 
more precise, and contingency percentages typically decrease.    

 Engineering and Environmental (15%) generally includes all studies, approvals, design and construction. 
Note that environmental costs can be higher on large scale projects, such as dams or water treatment 
plants.  

 
As a cost comparison, the current West Swan Lake System Separation as-constructed program costs were 
examined. The pipeline costs averaged $440 per lineal metre of water main including supply and installation, 
valves, and road restoration for primarily 250 mm diameter water main. The road restoration work included 
additional costs for secondary highway works.  The rate excludes service connections (completed under 
separate contracts) and engineering.   Considering the extra work and contingencies involved, this value 
compares reasonably with the unit cost given in Table 3-1 ($350 for 250 mm diameter pipeline. with road 
restoration). 
 
 

Table 3-1.  Unit Costs for Pipeline Installation ($/metre) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Add Hydrants 
or Standpipes2

Domestic 
Pipeline Unit 

Cost

25 $70 $75 $145 $145
50 $80 $75 $155 $155
75 $90 $75 $165 $165

100 $120 $75 $195 $35 $230
150 $140 $75 $215 $35 $250
200 $190 $75 $265 $35 $300
250 $240 $75 $315 $35 $350
300 $290 $75 $365 $35 $400
350 $340 $90 $430 $35 $465
400 $390 $90 $480 $35 $515
450 $440 $90 $530 $35 $565
500 $490 $90 $580 $35 $615
600 $590 $100 $690 $50 $740
750 $740 $100 $840 $50 $890
900 $890 $100 $990 $50 $1,040
1200 $1,190 $110 $1,300 $50 $1,350

Notes:
1.  PVC or DI Pipe including valves
2. Assumes one hydrant or standpipe per 300m.
3. Costs do not include engineering or contingencies

Domestic Mainline Costs

Diameter Pipe Supply & 
Install (1)

Pavement 
Restoration

Total Incl 
Pavement
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4. Current GVW System 
The existing water supply system consists of source water supplies, reservoirs, intakes, pipelines, services, 
balancing reservoirs and storage tanks, pump stations and a variety of valve stations. The information is derived 
from the GIS information supplied by RDNO and the City of Vernon. Costs of larger structures, such as dams or 
water treatment plants are handled independently. Again, the goal is relative accuracy for determination of 
comparative solutions and rate structures.  
 
The utility is broken into the following systems: 
 

 Mission Hill Treated system (MHT) - The treated water system that is serviced from the Mission Hill 
Water Treatment Plant. The plant has a current capacity of 40 ML/d, and has the potential for upgrades 
to a meet a peak of 58 ML/d (if licensing allows). The annual license amount however stays the same, 
regardless of peak.   This system includes virtually all of the serviced areas of the City of Vernon plus 
portions of Coldstream adjacent to Vernon. 

 
 Duteau Treated system (DT) - The treated water system that is serviced from the Duteau Water 

Treatment Plant (current rated capacity of 151 ML/d).  This system includes the majority of the serviced 
areas of Coldstream, and RDNO areas ‘B’, ‘C’, and ‘D’ and Spallumcheen (Stepping Stones 
subdivision).  Several interconnects exist between the DT and MHT systems, including the recent 
McMechan Interconnection near McMechan Reservoir. 

 
 Duteau Raw water system (DR) - The system that is serviced from the un-treated (other than 

chlorination) raw water from the Duteau source.  This system currently only services agricultural uses in 
the vicinity of the Duteau WTP including the Von Keyserlingk Pump Station. 

 
 King Edward Raw system (KER) - The system that is serviced from the King Edward Reservoir (a small 

area in Lavington).  Currently also includes supply from Ranch Well #2. 
 
 Goose Lake Raw System (GLR) - The system that is supplied from the Goose Lake Reservoir (as 

created by the current West Swan Lake separation program).  Currently the Goose Lake Reservoir is 
supplied from the DT system.  Once the Swan Lake separation program is complete, the Goose Lake 
Reservoir will still be supplied from the DT system but separated by backflow prevention devices.  Note 
the Goose Lake Reservoir receives negligible supply from rainfall / local runoff.   When complete, this 
system will service agricultural uses in West Swan Lake and Bella Vista. 

 
 City of Vernon Reclaimed Effluent (RR) - City of Vernon Reclaimed Effluent 

 The City of Vernon Water Reclamation Centre treats approximately 13 ML/d.  Following 
treatment, the water is pumped to MacKay Reservoir.  During the irrigation season from mid-
April to early October, the water is then drawn out, chlorinated and can be applied to 
approximately 970 ha of land in the Commonage area of Vernon.  Other areas irrigated with 
reclaimed water include Predator Ridge Golf Resort, Vernon Golf & Country Club, the Rise Golf 
Course, Vernon Seed Orchard, Kalamalka Forestry Centre and Pacific Regeneration's Vernon 
Nursery, as well as large areas of agricultural land used for grazing and hay production. Public 
recreation areas, such as Marshall Fields are also irrigated.  

 Estimates of future water supply from the Water Reclamation Centre are included in the City of 
Vernon Liquid Water Management Plan; currently under development.   
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The transmission and distribution infrastructure includes the following components:  
 

 Balancing tanks: Storage is in the form of rectangular concrete reservoirs or circular tanks (Table 4-1). 
All tanks are for treated water only. 

 Booster pump stations: There are 44 booster pump stations in the system (Table 4-2).   
 Pipelines 

 Water distribution is by buried pipeline for residential, commercial, industrial, recreational, 
institutional and agricultural use.  

 The water system currently is divided into numerous pressure zones. Pump stations, pressure 
reducing valve stations and other flow control devices form part of the distribution system.  
Components are currently sized for blended agricultural and domestic use. 
 

For the purposes of this analysis, we estimate the value of the present GVW system to be $619.6M, as detailed 
in Table 4-3. 

 
Table 4-1. Summary of Storage Tanks within GVW 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Location
Top Water 

Level
Height of 

Water  (m)

Active   
Storage 

Volume (m³)

Cunliffe Road Reservoir (T-206-2) 500.70 5.8 1,006
Grey Road Reservoir (T-210) 503.80 3.3 164
Lavington Reservoir (T-208) 585.08 4.6 2,189
Whisper Ridge (aka Sovereign) Reservoir (T-212) 730.62 3.4 637
Beverly Hills Estates Reservoir (T-118) 517.60 4.6 677
Mount Royce Reservoir (T-120) 745.30 6.0 1,398
Kokanee Reservoir (T-119) 563.42 2.2 288
Upper Mission Hill Reservoir (T-112) 549.80 4.6 1,762
Silver Star Foothills Reservoir (T-115) 666.60 6.0 379
DND Reservoir (T-113) 533.00 4.0 165
McMechan Reservoir (T-114) 483.00 7.0 3,927
Sun Peaks Reservoir (T-116) 766.30 4.6 1,889
OK Hills Boulevard Reservoir 510.49 4.3 338
Balsam Court Reservoir 570.00 4.0 525
Tavistock Reservoir 586.30 5.7 139
Longspoon Reservoir 784.30 4.3 1,254
Turtle Mountain Reservoir 585.00 4.8 625
Middleton Mountain Reservoir 586.53 6.0 1,730
Ravine Dr. Reservoir 729.20 3.7 1,549
Total 20,641

22 ML
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Table 4-2. Summary of Pump Stations within GVW 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pump Station
Facility 

Number1 hp
Number of 

Pumps
Assumed 

Value2

Allenby Way (not in use) 34 45 2 $300,000
Antwerp Springs Wells 202 135 2 $905,000
Balsam Court PS 40 10 2 $260,000
Bella Vista PS 2 250 2 $1,250,000
Brewer Road 19 15 2 $290,000
Buchanan Road 14 20 1 $320,000
Coldstream Ranch Well 1 27 125 1 $875,000
Coldstream Ranch Well 2 28 250 1 $1,250,000
Coldstream Creek Rd PS 201 60 1 $560,000
Warren Rd PS 20 200 3 $1,100,000
Delcliffe (Hill) PS 224 10 2 $260,000
Delcliffe (Lake) PS 223 15 2 $290,000
Goose Lake Road PS 32 25 2 $350,000
Husband Road PS 33 110 3 $830,000
Kal Lake Intake PS 101 1200 4 $4,100,000
Kokanee Rd Booster 108 250 2 $1,250,000
Lateral 1 PS 24 40 1 $440,000
Lateral 2 PS 23 7 2 $242,000
Lateral 3 PS 21 25 2 $350,000
Longspoon PS 220 30 2 $380,000
Malim Road 7 5 1 $230,000
McMechan PS 103 440 3 $1,820,000
NBX 1 6 600 2 $2,300,000
NBX 2 5 280 3 $1,340,000
Allenby 38 150 2 $950,000
OK Landing PS1 105 80 2 $680,000
OK Landing PS2 107 250 2 $1,250,000
Okanagan Hills Blvd PS 39 200 2 $1,100,000
Palfrey Dr. 13 5 1 $230,000
PRV 1 - PS 30 150 2 $950,000
Ravine Dr. 215 30 2 $380,000
Rugg Rd. PS 4 2.5 2 $215,000
SBX 1 9 290 3 $1,370,000
SBX 2 8 80 2 $680,000
Silver Star Foothills PS 104 100 2 $800,000
Stepping Stones PS 1 37.5 2 $425,000
Sunpeaks PS 226 90 4 $740,000
Swan Lake PS 3 120 2 $860,000
Tronson Rd PS 221 150 2 $950,000
Turtle Mountain PS 121 100 4 $800,000
Upper Commonage PS 296 5 1 $230,000
Valencia Heights 10 20 2 $320,000
Von Keyserlingk 22 100 3 $800,000
Whisper Ridge PS 203 40 2 $440,000

Total 44 stations 6147 92 $35,462,000
Notes:

2. Value based on $200k base price and $6,000/hp up to 100 hp or $3,000 /hp for stations
     greater than 100 hp.

1. From GVW water model and asset information.
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Table 4-3   Estimated Value of GVW Water System 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Pipeline6 25 5,630          $145 816,278            
50 24,906        $155 3,860,464        
75 7,895          $165 1,302,593        

100 94,285        $230 21,685,486      
150 226,288      $250 56,572,083      
200 114,106      $300 34,231,851      
250 39,363        $350 13,776,991      
300 49,809        $400 19,923,648      
350 17,467        $465 8,122,025        
400 15,060        $515 7,755,854        
450 9,059          $565 5,118,335        
500 8,345          $615 5,132,003        
600 9,980          $740 7,384,830        
750 16,222        $890 14,437,233      
900 7,143          $1,040 7,428,720        
1200 4,787          $1,350 6,462,450        

214,100,000   

3 10,000,000      30,000,000      
4 500,000            2,000,000        
4 4,000,000         16,000,000      

Tanks (@$500k/ML) 23.0 500,000            11,500,000      
PRV 100 50,000               5,000,000        
Misc. Valves 20 100,000            2,000,000        
Pump Stations and Wells 43 varies 35,462,000      
Mission Hill WTP3 1 10,000,000      10,000,000      
Duteau Creek WTP3 1 30,000,000      30,000,000      
Chlorination Buildings (Goose, King Ed.) 2 500,000            1,000,000        
Water Services (Domestic) 22000 3,000                 66,000,000      

1050 4,000                 4,200,000        213,200,000   

Sub-Total 427,300,000   
Contingency 30% 128,200,000   
Engineering & Environmental 15% 64,100,000     

Total Value $619,600,000
Notes.
1. Major Infrastructure costs are lump sum, and for comparison purposes for this analysis. 
2. Other reservoirs include Goose Lake, King Edward, Swan Lake, etc. Costs to build dykes and intakes.

4. Costs reflect total replacement costs (2012 $)

6. Hydrants and standpipes are included in unit rates for pipe supply and installation.  

5. CoV Reclamation System (incl. MacKay Reservoir) valued at $14,065,000. Not included here. Part
     of City of Vernon Liquid Wastewater Management Plan. 

3. Water treatment plant costs are current only, and do not reflect any additional costs required to 
apply filtration or other IHA requirements in the future. 

Water Services (Agricultural)

Other Infrastructure 1

Duteau Reservoirs
Other Reservoirs2

Intakes (KLPS, Duteau, Goose, King Ed.)
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5. Planning the Future Agricultural System 
In 2012, nearly all water for agricultural use in GVW was supplied from the Duteau Creek watershed. The 
exception was recently separated agricultural systems in the King Edward areas. Transmission mainlines are 
required to supply water to all corners of the District. The agricultural transmission line costs are incorporated in 
both the system’s capital value as well as in the operations and maintenance budget. All agricultural water from 
Duteau Creek (except newly separated areas in Von Keyserlingk) is currently treated at the Duteau Creek water 
treatment plant. The plant’s capacity is rated at 150 ML/d, and was constructed with expectation that an 
immediate 80 ML/d treatment reduction would be realized by separating approximately 1,040 ha of agricultural 
land from the nearby Lavington area. Lavington would continue to be sourced from the Duteau watershed. We 
explore the Lavington projects later in this analysis.   

 
Beyond Lavington, other opportunities exist to reduce the use of potable water on agricultural lands. To 
continue to service these areas from the Duteau watershed requires more capital for transmission mains, 
reservoirs, storage tanks, pressure reducing stations, pump stations and other components needed for safe and 
sustainable supply. The reliance and size of some of these facilities may be reduced or eliminated if water 
sources, other than Duteau Creek, can be identified. 

 
Two sources of interest include the B.X. Creek and the City of Vernon (COV) reclaimed water use system: 

 The B.X. source is currently licensed for 9,107 ML per year by RDNO, however few opportunities exist 
to store this water for irrigation as the majority of flows occur during spring freshet. There used to be a 
small reservoir impounded by Dixon Dam (148 ML) within the B.X. Creek watershed (now removed). 
The land is now privately owned, having been sold by the City in 2005. The opportunities to use this 
storage for agricultural purposes will be limited to small parcels.   

 The water produced by the COV reclaimed water system has certain water quality concerns that need to 
be addressed. The water source is currently not approved for all agricultural applications. In the future, 
possible scenarios include blending with other water sources.   

 There is potential to transfer any or all of these licenses to Okanagan Lake in the future.  
 

5.1 Goose Lake 

Goose Lake is well situated to provide both balancing and intermediate storage and long-term design flexibility 
to the agricultural distribution system.  Natural inflows into the very small lake watershed are negligible.  All 
water must be provided to the lake from other sources. The lake is currently sourced from Duteau Creek. It was 
originally the storage for water from B.X. Creek with conveyance via the old Grey Canal (~1910-1970). Goose 
Lake is an open reservoir, and is therefore currently not part of the potable supply system.  Goose Lake is also 
a logical location for future additional storage and blending of the City’s reclaimed water for agricultural use. If 
required, there is also the potential to increase its capacity by raising its dams, although the adjacent lands are 
not owned by GVW.   

 

5.2 Other Sources 
 

The Okanagan Lake and groundwater sources identified in Technical Memorandum No. 3 – Source Storage 
and Supply are considered valid for potable use, and are not considered cost effective sources for agriculture. 
Use of groundwater for agriculture may be valid on a project basis, but are not part of this analysis. We 
anticipate costs would be equivalent or higher than the assumptions used in this analysis.   
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6. Future Agricultural System Capital Works 
The following analysis incorporates the planning elements described in the previous section. 22 agricultural 
zones within the District were identified based on pressure zone, boundary restrictions or other unique features 
(See Figure A-2). Shape files extracted from the RDNO GIS were used to identify individual pipelines, pump 
stations, valve stations servicing known agricultural connections. 
 
Cost estimates were then developed for capital works required to completely separate the system and operate 
independently with an adequate supply. The costs and system requirements are consistent with the Lavington 
Study (AECOM, 2009) and the West Swan Lake system (KWL, 2012), but updated for consistency with other 
technical memoranda in this MWP.   
 

6.1 Reclaimed Water System 
The 970 hectares of agricultural land for potential use by the City of Vernon Reclaimed Water System is also 
incorporated into the system. We should note that the land itself is not part of GVW allocation for agriculture, 
nor is it considered as part of the total water consumption for the utility. This system also ignores the supply or 
booster requirements (costs) to MacKay Reservoir, as these are accounted for in the COV Liquid Waste 
Management Plan. The annual operating cost for the Spray Irrigation System is $1.68M annually. The system 
can currently irrigate up to 970 hectares with a peak irrigation consumption of 65 ML/d. Current average annual 
consumption is 13 ML/day.  The value of the agricultural water supply component of this system was estimated 
at $18.5M (Table 6-1). This value may need to be considered in the future if the reclamation system were 
somehow amalgamated with the agricultural raw water supply.  
 
 

Table 6-1. 
Summary of Cost of Infrastructure for the City of Vernon Water Reclamation System 

 
 
 
 
 
 
 
 
 
 
 
 

6.2 Lavington System Separation Study 

In 2009, AECOM performed a system separation study and feasibility design of the Lavington system.  The 
Lavington system contains 1,225 hectares of agricultural land presently irrigated, resulting in a potential 70 
ML/d being transferred to a raw water supply.  The Lavington study confirmed the requirement of an irrigation 
transmission mainline. Where necessary, the mainlines were twinned for either domestic or irrigation purposes.  

 

Total $/MLD $/ha

CoV Reclaimed Water1 970            65.3           15 18,546,000    285,000      19,000        

1. Current Water Usage Statistics from City of Vernon website based on 13 MLD (average annual 

Irrigation Zone Area (ha)
Peak 

Demand 
(ML/d)

No. of 
Services

Cost of Replacement

2. Replacement costs are for irrigation infrastructure from the outlet of MacKay Reservoir. All capital costs, 
including supply to MacKay Reservoir are assumed part of the City's Liquid Waste Management Plan.    
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The Lavington system was broken into eight unique zones within the area. The study’s long term plan assumed 
a separate irrigation transmission mainline would be required as part of the project to supply Goose Lake from 
the Duteau Creek head gates (Harvey Lake). 
 
To date, the following projects have been completed: 

 Von Keyserlingk, Stage 1a of the Lavington Project included installation of new 900 mm diameter 
Transmission Main, new domestic pipelines and reconnections. 
 Peak Demand = 8.2 ML/d (See Table 6-2).   

 King Edward - Stage 1B of the Lavington Project includes separation of 117 agricultural connections, 
and subsequent use of the King Edward Lake water supply for irrigation in this area.  Once the 
Lavington system is further separated, the King Edward system could be connected to the Duteau Creek 
pipeline, if necessary.   
 Peak Demand = 7.86 ML/d. 

 

6.3 Bella Vista and West Swan Lake 

Two system separation projects were identified as priorities since 2005 outside of the Lavington area. These 
included Bella Vista (completed in 2009) and West Swan Lake (to be completed by 2013). These two major 
projects were initiated because of potable water supply and quality concerns downstream of Goose Lake (which 
is an exposed reservoir). Agricultural supply continues to be supplied via Goose Lake (which is currently 
supplied with potable water from Duteau Creek). The potable supply is now directly connected to the system, 
and no longer connected to the Goose Lake system for supply or balancing. Peak demands off these systems 
are: 

 
 Bella Vista = 12.0 ML/d.     
 West Swan Lake = 9.2 ML/d 

 
The current overall estimate of the West Swan Lake project is $8,228,000, including engineering and work to 
date for 10.1 km of water main, services, and a valve station.  The estimate includes completed work and still to 
be tendered work.  The estimate also includes about $900,000 for services and a $550,000 valve station 
(separating Goose Lake system from treated water system).    
 

6.4 Value of a Separated Agricultural System 
 
The replacement value of a completely separated agricultural system is $137,200,000 (See Table 6-2). For 
financial analyses related to cost recovery, refer to TM8 – Financial Strategies for Water Rates. We note here 
that the value of the separated agricultural system separation is not the construction costs required to reach this 
status. The construction cost analysis is developed in Sections 7 and 8.  
 

6.5 Discussion 

6.5.1 Implementing a System Separation Plan 

This technical memorandum provides all background information for determining the value of a completely 
separated irrigation system. Other information obtained as part of this analysis complements other analyses 
in other technical memoranda within this MWP. TM No.9 - System Separation Options will examine 
implementation options.  The decisions to completely separate the potable and agricultural water supplies 
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are based on technical, social and economic criteria. The costs for separation of each area will be evaluated 
against the benefits of reducing operating and capital costs for water treatment works. 

 
Table 6-2. Summary of cost of Infrastructure within each Agricultural Zone. 

 
 
 
 
 
 
 
 
 
 
 

Irrigated in 
2011 

(Farm Status)

Non- 
Status

Total Total ($)3 $ per ML/d

Bella Vista 178.4 52.9 231.4 12.02       7,299,000        607,000           
Von  Keyserlingk 159.3 0.0 159.3 10.73       3,914,000        365,000           
Old Kamloops 78.1 81.4 159.5 5.26         9,055,000        1,721,000       
Swan Lake West 57.9 26.8 84.6 3.90         2,406,000        618,000           
Springfield 148.8 32.2 181.0 10.02       4,064,000        406,000           
Antwerp Springs 115.3 23.7 139.0 7.76         3,160,000        407,000           
East Buchanan 188.8 20.6 209.4 12.71       4,676,000        368,000           
Vimy 259.8 8.2 267.9 17.49       3,834,000        219,000           
King Edward4 242.6 6.1 248.6 16.34       7,136,000        437,000           
Binns 133.8 27.5 161.4 9.01         3,196,000        355,000           
Coldsteam 239.8 23.3 263.1 16.15       4,658,000        288,000           
Middleton Mountain 87.7 42.3 130.0 5.91         3,239,000        548,000           
Hillview (East Middleton) 114.2 129.0 243.2 7.69         6,805,000        885,000           
South BX PZ 585 79.2 32.5 111.7 5.34         5,854,000        1,097,000       
South BX PZ 633 51.5 21.1 72.5 3.47         3,173,000        916,000           
Pleasant Valley PZ 535 133.9 50.1 184.0 9.02         6,651,000        738,000           
North BX B PZ 585 74.0 48.6 122.6 4.98         4,012,000        805,000           
North BX C PZ 610 84.7 37.3 122.0 5.71         3,198,000        560,000           
Swan Lake East 48.9 139.7 188.6 3.29         4,979,000        1,512,000       
Coldstream West 39.3 0.4 39.7 2.65         941,000            355,000           
Stepping Stones 48.4 41.5 89.9 3.26         2,375,000        728,000           
Misc. (incl. Uplands) 0.0 43.0 43.0 -           

2,564 888 3,452 173 $94,625,000

Engineering (15%) $14,194,000

Contingencies (30%) $28,388,000

Total Replacement Cost $137,207,000

Notes.
1. Irrigation Zones as defined in Figure A-2.  
2. Peak Demands are based on 0.78 l/s/ha of water allocation. 
3. Details in Appendix B. 
4. West Buchanan connections are incorporated to King Edward works. 

Area
Peak 

Demand2 

(ML/d)

Available Agricultural Land
Replacement Cost of 
Agricultural Systems
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6.5.2 Transmission Mainlines 

Transmission mainlines are required to transport water throughout the system. The pipelines may include 
main raw water feeds into water treatment facilities, raw water mainlines for supply to agricultural areas, or 
potable water transmission lines to domestic distribution systems.  
 
Currently, potable water is able to be transmitted from the Mission Hill and Duteau Creek Water Treatment 
plants to all areas (agricultural and domestic) in GVW. The exceptions are the newly separated systems in 
King Edward and Von Keyserlingk areas which are direct connections to a raw water source. Water 
transmission is incorporated into the system.  
 

Agricultural Transmission Mainlines 
 
The primary source of agricultural raw water is from Duteau Creek. In this analysis, transmission 
mainlines have been included in the value of the agricultural distributions in the Lavington area. 
 
The AECOM (2009) study assumed that a large diameter pipeline will need to be installed through 
the Binns area. The need, size and capacity of this pipeline depends on a variety of factors 
occurring downstream of this area, and acquiring this information is beyond the scope of this MWP.  
 
A second raw water transmission mainline is required if raw water is to be supplied to separated 
agricultural areas in East Vernon (ie. Swan Lake East, Pleasant Valley or B.X. Creek). This 
assumption is based on our estimate that the existing transmission line in East Vernon will remain in 
the potable system since the costs to detach all of the domestic system connections will far 
outweigh the costs of simply adding a new transmission mainline with few connections.  
 
Potable Transmission Pipelines  
 
This is a complex topic. At this stage of the WMP, it is understood that potable transmission 
mainlines will be required. The question is where and what size. In the AECOM (2009) study, 
potable transmission mainlines were required from the Duteau WTP to areas west. In the KWL 
(2003) study, potable transmission mainlines and intake upgrades were required to and from the 
Mission Hill WTP. Whichever scenario is selected in TM9 – System Separation Options, only one 
transmission line is required.  
 

For the remainder of this analysis, we acknowledge that transmission mainlines are required. The length, 
size and complexity of the work is unknown, and beyond the scope of this technical memorandum. To 
provide consistent project cost estimates, we will note the following allowances which will form part of the 
overall capital project estimates in Table 7-1:  
 

 $5M for a potable transmission mainline from either Duteau WTP, Mission Hill WTP or any other 
source. 

 $5M for an agricultural transmission mainline through East Vernon toward Swan Lake or Goose 
Lake. This cost may be offset by finding other sources to some or all of these areas. 

 $1.75 M for an agricultural transmission mainline through Binns into the Hillview area.  
 The costs do not include Engineering or Contingency. These are applied later in Table 7-1.  
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6.5.3 Agricultural Expansion 

There was considerable discussion during the planning process about the level of agricultural water 
consumption anticipated in the future. This is discussed at length in TM1. For this plan, agricultural water 
demands are estimated to remain constant at 17,400 ML/yr until the year 2052. This figure allows for 
reductions in consumption through water conservation measures, and some growth within the system. The 
current supply and distribution system is generally capable of meeting this demand. Larger than anticipated 
new irrigation acreages may require localized upsizing in some cases. 

 

6.5.4 Reclaimed Water Irrigation Acreage 

There were some concerns expressed that the 970 ha (approximate) of agricultural and recreational lands in 
the Commonage and surrounding areas may, one day, lose their supply of reclaimed water due to possible 
future changes in how wastewater is managed. This decision to limit supply is beyond the scope of this 
MWP, and is strictly a decision based on the City’s Liquid Waste Management Plan. The City of Vernon has 
provided information on the current restriction on the use of reclaimed water (See Appendix G).  
 
The current GVW water supply and distribution system currently accommodates 17,400 ML/yr of agricultural 
demand in addition to domestic requirements. There is no capacity currently to supply to the Commonage 
and other recreational areas now serviced with reclaimed water. Given the elevation requirements to meet 
these demands, the costs to supply to these irrigated areas are significant. Alternate sources or storage 
projects will be required. The sources could include: 

 Okanagan Lake, 
 Diversion of B.X. Creek in Goose Lake, 
 Groundwater, 
 Diversion of Greenhow Creek to Goose Lake. 

 
We recommend further studies be performed if these options are being examined.  

 

6.5.5 Reclaimed Water System Supply 

Other discussion points also included the potential to incorporate the reclaimed water supply into a 
separated agricultural system. At this stage, incorporating reclaimed water into the general system does not 
appear acceptable at this time, and is beyond the scope of this report. On the practical side, the reclaimed 
water supply connection point would depend on a variety of factors. If MacKay Reservoir continued to be the 
primary supply point, then an interconnection and pressure regulation would be required. A logical 
connection point would likely be with the Goose Lake system at Bella Vista Road, which would provide some 
balancing storage. The distribution system, however, is designed to operate in the opposite direction 
(pressure regulation, pumping, etc.) There would likely be some additional costs to assure that water can be 
distributed eastward in the system when necessary.   
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7. System Separation Construction Costs 
 
At this stage, we know the value of a separate agricultural system. This section determines the estimated 
project construction capital costs required to implement and achieve full system separation. The project cost 
estimates were developed so that each project area can be constructed independently of the other. This allows 
examination of other system separation scenarios to be investigated in TM-9 – System Separation Options.  
 
Tables C1 and C2 provide detailed project estimates for the Lavington study area, which identifies detailed 
construction costs for the Von Keyserlingk, Springfield, Antwerp Springs, King Edward, Vimy, East Buchanan 
and Binns sub-areas. As noted earlier, these estimates were developed using the Lavington System Separation 
Study (AECOM, 2009), and have similar design criteria and assumptions to those in this MWP.  
 
In 2003, following the release of the NOWA MWP, Kerr Wood Leidal was commissioned by GVW to produce a 
report called “System Separation Program: Hydraulic Modelling and Preliminary Engineering”. The study 
provided pipeline quantities and detailed discussion on the capacity and costs of implementing a program to 
completely separate the agricultural components. The study’s base assumptions were different than in this 
MWP, and the quantities and costs differ significantly when compared to the later Lavington estimates and West 
Swan Lake project currently under construction.  
 
The 2003 report does provide quantities, however, which are useful in obtaining an estimate of the potable 
system requirement. An analysis was performed to estimate the costs to separate the remaining project areas 
using this source of information, and relating it to other work completed here. The details of this analysis are 
found in Appendix F.    
 
The results are found in Table 7-1. The total cost to completely separate the agricultural system from the 
domestic potable system is $80.9M. This estimate includes allowances for transmission mainlines (as 
discussed in Section 6.5.2.  The location and purpose of this transmission main will depend on a variety of 
factors, including source location, capacity, long term need and growth. These figures and issues are further 
addressed in TM9 – System Separation Options.   
 



AECOM, Associated Engineering, Kerr Wood Leidal Greater Vernon Water 2012 Master Water Plan 

 

TM5_Independent Agr System_Feb 6, 2013.Doc 19  

Table 7-1. Summary of System Separation Construction Projects 
 
 

Suggested 
Sequence Project Farm Status Land 

Irrigated in 2011 (ha)

Peak 
Demand 
(ML/d)

Construction 
Cost Estimate

Existing Separation Projects
Bella Vista 178.4 12.0                
West Swan Lake (Completed 2013) 136.0 9.2                   
King Edward - Stage 1B 122.0 8.2                   
Von  Keyserlingk - Stage 1A 131.0 8.8                   

Lavington/Coldstream
1 Binns - Stage 1C1 133.8 9.0                   445,000                  
2 Springfield 148.8 10.0                2,740,000              
3 Antwerp Springs 115.3 7.8                   3,178,000              
4 East Buchanan 188.8 12.7                2,242,000              
5 Vimy 259.8 17.5                1,739,000              
6 King Edward - Remainder 120.6 8.1                   874,000                  
7 Von  Keyserlingk - Remainder 28.3 1.9                   861,000                  
8 Coldstream 239.8 16.1                1,350,000              

East Vernon
Middleton Mountain 87.7 5.9                   3,670,000              
Hillview (East Middleton) 114.2 7.7                   7,467,000              
South BX PZ 585 79.2 5.3                   3,504,000              
South BX PZ 633 51.5 3.5                   1,400,000              
Pleasant Valley PZ 535 133.9 9.0                   3,282,000              
North BX B PZ 585 74.0 5.0                   2,655,000              
North BX C PZ 610 84.7 5.7                   1,238,000              

Communities
Swan Lake East 48.9 3.3                   3,454,000              
Coldstream West 39.3 2.6                   1,522,000              
Stepping Stones 48.4 3.3                   2,390,000              
Misc. (incl. Uplands) 0.0 -                  

2,564 173 $44,011,000

$6,602,000
$13,204,000

$63,817,000

Transmission Mainline Allowances 2

East Vernon to West Vernon (Potable)2 5,000,000        
Binns (Agricultural or Potable)3 1,750,000        
Lavington (Potable)3 5,000,000        

$11,750,000

$1,763,000
$3,525,000

$17,038,000

$80,855,000

Notes:
1. Binns costs minus Transmission Line cost.

3. Costs extracted from Lavington study (AECOM, 2009). Dependent on source selection in TM9. 

Engineering (15%)
Contingencies (30%)

Total Project Costs by Area

Total Estimated Construction Costs

Engineering (15%)
Contingencies (30%)

Total Transmission Mainline Allowance

Sub-Total Transmission Mainlines

2. Transmission Mainlines are required in East Vernon (through Hillview into Pleasant Valley). The extent, 
capacity or type of mainline is not known, and will depend on separation options examined in TM 9 - System 
Separation Options. These costs can be offset by establishing other sources (ie. groundwater, diversion or 
other lake).

Sub-Total Area Separation
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8. Options for Sequencing of Projects  
The information developed in this technical memorandum is primarily for determining the cost of a completely 
separated agricultural system. The information is reported in such a way that other system separation options 
can be reviewed in TM9 – System Separation Options.  In this section, we examine specific sub-project areas 
identified earlier in this report, and recommend a sequence of implementing these sub-projects. For this 
analysis, we examine the project areas identified in Table 6-2, and evaluate the sequence based on a series of 
factors in sequence: 

1. Sub-projects currently constructed or under construction, 
2. Sub-projects that separate higher intensity and large agricultural operations, 
3. Areas that are dependent on other areas being supplied first, 
4. Areas that potentially can be supplied by alternate sources (ie. Groundwater or unused license), 

 
There are areas within the system where the costs or viability of system separation is questionable, either due 
to higher urban influences in long term development combined with lower agricultural requirements. A 
cost/benefit analysis may be beneficial in working out these viability issues. At this stage of the analysis, there is 
not enough known about the water sources to conduct such an analysis. Once this WMP is finalized, a cost-
benefit analysis and other tools, such as detailed information collected by GVW using databases like OKIM 
(Okanagan Irrigation Management System) or meter data, will assist in this decision making process. At this 
stage, the suggested sequences here are not attempt to determine whether a project should be implemented or 
not.      
 

8.1 Current System Separation Projects 

Areas where system separation has been completed include Bella Vista, and portions of the Von Keyserlingk 
and King Edward areas (See Figure A-2). The completion of the latter two projects has resulted in a 17 ML/d 
reduction in the peak capacity of Duteau WTP.   
 
The West Swan Lake system separation project is currently under construction and due to be completed in 
2013. West Swan Lake and Bella Vista areas were constructed to improve chronic potable supply concerns. 
The separated distribution system allows water to be stored in Goose Lake in the off-peak season and 
reintroduced as an agricultural raw water supply in the summer peak irrigation demand season. This alleviates 
upstream treatment and transmission capacity requirements at peak demands. A raw water supply source 
(Peak demand 21.2 ML/d) for agriculture has not been confirmed to date in these areas. For now, these areas 
continue to be supplied from the treated Duteau Source. These projects are removed from this evaluation.  
 



AECOM, Associated Engineering, Kerr Wood Leidal Greater Vernon Water 2012 Master Water Plan 

 

TM5_Independent Agr System_Feb 6, 2013.Doc 21  

 

9. Conclusions 
The purpose of the technical memorandum was to provide base cost information on the agricultural system for 
further planning purposes in the 2012 Master Water Plan process. From this analysis, the following is 
concluded: 

 
 GVW system can be separated into agricultural and domestic water supplies. 
 Additional water sources other than Duteau Creek can be incorporated into the agricultural system. The 

decision on which sources to examine further will be based upon further developments within this MWP. 
The extent of availability of these sources will be determined by the extent of separation.  

 The system is capable of incorporating the reclaimed wastewater as a supply into a separated 
agricultural system for irrigation purposes. Operational costs to deliver water for irrigation purposes 
using reclaimed water are significantly higher than those in the GVW Agricultural System.   

 The present day value of a separated agricultural water system is valued at $137.2M. This does not 
include any major source work (dam or structure upgrades) in the Duteau Creek Watershed.  

 Information developed in this Technical Memorandum will form the basis of the decision making 
planning efforts in other reports within this MWP. 

 
 

10. Recommendations 
The following tasks are recommended for inclusion in the 2012 MWP: 

 
 The City of Vernon, GVW agricultural community and the provincial government continue to examine 

options for incorporating water from the COV wastewater reclamation program into a separated 
agricultural supply. If this supply source is ever approved for inclusion into the separated agricultural 
system, the sequencing and planning of separation projects identified in this analysis will need revision.     

 A more detailed study be undertaken to examine more precisely the potential water savings in areas 
where small ranches and urban infringement are more prevalent.  

 Reviewing the implementation schedules and priorities are recommended every 5 years as part of a 
MWP capital works update or requirements of provincial legislation. 
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Appendix B.  Valuation of Agricultural Infrastructure in Each Project 
Area 



Agriculture Infrastructure

Bella Vista

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Existing Pipeline 50 519              $155 80,459       
75 369              $165 60,951       

100 4,631           $195 903,025     
150 6,625           $215 1,424,478  
200 1,171           $265 310,275     
250 795              $315 250,328     
300 706              $365 257,657     
350 1,622           $430 697,376     
400 1,528           $480 733,602     
450 2,778           $530 1,472,597  
600 -               $690 -              
750 -               $840 -              
900 -               $990 -              6,190,747        

100,000     
100,000     
100,000     
100,000     
100,000     
100,000     
100,000     
100,000     
100,000     

52 4,000$         208,000     
-              1,108,000        

Sub-Total 7,299,000        
Contingency 30% 2,190,000        
Engineering & Environmental 15% 1,095,000        

Total Value $10,584,000
Sources:
Pipeline & Services: RDNO GIS
Infrastructure Numbering: RDNO Water Model - KWL (2012)

New Works (from Table C2)

PRV52

Services

Other Infrastructure
PRV49
PRV66
PRV59
PRV Skyview
PRV51

PRV53
PRV57
PRV60



Agriculture Infrastructure

East Buchanan

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Existing Pipeline 50 216 $155 33,480       
75 0 $165 -              

100 1190.6 $195 232,167     
150 2318 $215 498,370     
200 1161 $265 307,665     
250 254 $315 80,010       
300 1467 $365 535,455     
350 751.5 $430 323,145     
400 184.1 $480 88,368       
500 0 $580 -              
600 0 $690 -              
750 0 $840 -              
900 0 $990 -              2,098,660        

100,000     
100,000     

1,100,000  
100,000     
100,000     
100,000     

26 4,000$         104,000     
873,000     2,577,000        

Sub-Total 4,676,000        
Contingency 30% 1,403,000        
Engineering & Environmental 15% 702,000            

Total Value 6,781,000        
Sources:
Pipeline & Services: RDNO GIS and AECOM (2009) - Lavington Study
Infrastructure Numbering: RDNO Water Model - KWL (2012)

New Works (from Table C1)

PRV#6
PRV#7
PRV#8

Other Infrastructure
PRV#71
PRV#4
Pump Station 20 (Coldstream)

Services



Agriculture Infrastructure
Vimy

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Existing Pipeline 50 323 $155 50,065             
75 444.5 $165 73,343             

100 236.5 $195 46,118             
150 1069 $215 229,835          
200 589 $265 156,085          
250 250 $315 78,750             
300 0 $365 -                   
350 0 $430 -                   
400 0 $480 -                   
500 0 $580 -                   
600 0 $690 -                   
750 1406 $840 1,181,040       
900 724.5 $990 717,255          2,532,490    

100,000          
100,000          
100,000          

37 4,000$       148,000          
853,000          1,301,000    

Sub-Total 3,834,000    
Contingency 30% 1,151,000    
Engineering & Environmental 15% 576,000       

Total Value 5,561,000    
Sources:
Pipeline & Services: RDNO GIS and AECOM (2009) - Lavington Study
Infrastructure Numbering: RDNO Water Model - KWL (2012)

New Works (from Table C1)

Other Infrastructure

Services
PRV#70
PRV#10
PRV #9



Agriculture Infrastructure

Antwerp Springs

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Existing Pipeline 50 294 $155 45,570          
75 236 $165 38,940          

100 915.5 $195 178,523        
150 813 $215 174,795        
200 0 $265 -                 
250 263.5 $315 83,003          
300 0 $365 -                 
350 0 $430 -                 
400 0 $480 -                 
500 0 $580 -                 
600 0 $690 -                 
750 0 $840 -                 
900 0 $990 -                 520,830            

100,000        

42 4,000$           168,000        
2,371,000     2,639,000        

3,160,000        
30% 948,000            
15% 474,000            

4,582,000        
Sources:
Pipeline & Services: RDNO GIS and AECOM (2009) - Lavington Study
Infrastructure Numbering: RDNO Water Model - KWL (2012)

Sub-Total
Contingency
Engineering & Environmental

Total Value

New Works (from Table C1)
Services

Other Infrastructure
PRV#5
PS (To be abandoned)



Agriculture Infrastructure

Springfield

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Pipeline 50 654 $155 101,370            
75 92.5 $165 15,263              

100 2956 $195 576,420            
150 3581.5 $215 770,023            
200 265 $265 70,225              
250 187 $315 58,905              
300 877.5 $365 320,288            
350 183.5 $430 78,905              
400 778.5 $480 373,680            
500 0 $580 -                     
600 0 $690 -                     
750 0 $840 -                     
900 0 $990 -                     2,365,078              

100,000            
100,000            

68 4,000$         272,000            
1,226,000         1,698,000              

Sub-Total 4,064,000              
Contingency 30% 1,220,000              
Engineering & Environmental 15% 610,000                  

Total Value 5,894,000              
Sources:
Pipeline & Services: RDNO GIS and AECOM (2009) - Lavington Study
Infrastructure Numbering: RDNO Water Model - KWL (2012)

New Works (from Table C1)

Other Infrastructure
PRV#3
Meter Chamber
PS#21 (to be abandoned)
Services



Agriculture Infrastructure
VonKeyserlingk

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Existing Pipeline 50 0 $155 -                     
75 0 $165 -                     

100 523.5 $195 102,083            
150 1428.5 $215 307,128            
200 541 $265 143,365            
250 446.5 $315 140,648            
300 696.5 $365 254,223            
350 0 $430 -                     
400 0 $480 -                     
500 0 $580 -                     
600 0 $690 -                     
750 0 $840 -                     
900 0 $990 -                     

1200 511 $1,300 664,300            1,611,745              

800,000            

10 4,000$         40,000              
1,462,000         2,302,000              

3,914,000              
Contingency 30% 1,175,000              
Engineering & Environmental 15% 588,000                  

5,677,000              
Sources:
Pipeline & Services: RDNO GIS and AECOM (2009) - Lavington Study
Infrastructure Numbering: RDNO Water Model - KWL (2012)

Total Value

Sub-Total

Other Infrastructure

PS#24 (To be decommissioned)
PS#23 (To be decommissioned)
PS#22 VonK

New Works (from Table C1)
Services



Agriculture Infrastructure

King Edward

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Existing Pipeline 50 0 $155 -                     
75 0 $165 -                     

100 417.5 $195 81,413              
150 1910 $215 410,650            
200 1379.5 $265 365,568            
250 666.5 $315 209,948            
300 485.5 $365 177,208            
350 0 $430 -                     
400 0 $480 -                     
500 2491.2 $580 1,444,896         
600 0 $690 -                     
750 2337.5 $840 1,963,500         
900 0 $990 -                     

1200 0 $1,300 -                     4,653,181              

100,000            
1,250,000         

875,000            
100,000            

20 4,000$         80,000              
77,000              2,482,000              

Sub-Total 7,136,000              
Contingency 30% 2,141,000              
Engineering & Environmental 15% 1,071,000              

Total Value 10,348,000            
Sources:
Pipeline & Services: RDNO GIS and AECOM (2009) - Lavington Study
Infrastructure Numbering: RDNO Water Model - KWL (2012)

New Works (from Table C1)
Services

Other Infrastructure
PRV 11 (To be abandoned)
PRV 12 (To be abandoned)
PRV 1
Well #1 PS 27

King Ed Intake
Well #2 PS 28



Agriculture Infrastructure

Binns 

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Existing Pipeline 50 0 $155 -                 
75 0 $165 -                 

100 $195 -                 
150 $215 -                 
200 295.5 $265 78,308          
250 308.5 $315 97,178          
300 0 $365 -                 
350 0 $430 -                 
400 0 $480 -                 
500 0 $580 -                 
600 0 $690 -                 
750 1907 $840 1,601,880     
900 0 $990 -                 1,777,365        

96 4,000$           384,000        
1,034,000     1,418,000        

3,196,000        
30% 959,000            
15% 480,000            

4,635,000        
Sources:
Pipeline & Services: RDNO GIS and AECOM (2009) - Lavington Study
Infrastructure Numbering: RDNO Water Model - KWL (2012)

Other Infrastructure
Services

Engineering & Environmental

Total Value

New Works (from Table C1)

Sub-Total
Contingency



Agriculture Infrastructure

Middleton Mountain

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Existing Pipeline 50 -                 $155 -                 
75 484                $165 79,877          

100 2,300             $195 448,488        
150 3,925             $215 843,905        
200 235                $265 62,332          
250 213                $315 67,161          
300 1,690             $365 616,942        
350 1,104             $430 474,704        
400 -                 $480 -                 
450 554                $530 293,428        
600 -                 $690 -                 
750 -                 $840 -                 
900 $990 -                 2,886,836        

100,000        
63 4000 252,000        

-                 352,000            

3,239,000        
30% 972,000            
15% 486,000            

4,697,000        
Sources:
Pipeline & Services: RDNO GIS and AECOM (2009) - Lavington Study
Infrastructure Numbering: RDNO Water Model - KWL (2012)

Other Infrastructure
PRV 24
Services

Engineering & Environmental

Total Value

New Works

Sub-Total
Contingency



Agriculture Infrastructure
West Buchanan

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Existing Pipeline 50 0 $155 -                 
75 0 $165 -                 

100 19 $195 3,705            
150 268 $215 57,620          
200 0 $265 -                 
250 0 $315 -                 
300 0 $365 -                 
350 0 $430 -                 
400 0 $480 -                 
500 0 $580 -                 
600 0 $690 -                 
750 0 $840 -                 
900 0 $990 -                 61,325              

5 4,000$           20,000          
-                 20,000              

82,000              
30% 25,000              
15% 13,000              

120,000            

Other Infrastructure
Services

Engineering & Environmental

Total Value

New Works (from Table C1)

Sub-Total
Contingency



Agriculture Infrastructure

Old Kamloops (Part of 2012/2013 Swan Lake West)

Item Diameter (mm) Quantity Unit Cost Extension Totals

Existing Pipeline 50 1,655           $155 256,500            
75 424              $165 69,880              

100 2,122           $195 413,699            
150 1,910           $215 410,681            
200 11                $265 2,967                
250 -               $315 -                    
300 -               $365 -                    
350 -               $430 -                    
400 -               $480 -                    
450 331              $530 175,225            
500 2,573           $580 1,492,565        
600 2,351           $690 1,622,281.98   
750 2,356           $840 1,979,286        
900 -               $990 -                    6,423,084        

100,000            
100,000            
100,000            

1,250,000        
PS 32 Goose Lake 350,000            

100,000            
100,000            

60 4,000$         240,000            
291,000            2,631,000        

Sub-Total 9,055,000        
Contingency 30% 2,717,000        
Engineering & Environmental 15% 1,359,000        

Total Value 13,131,000      
Sources:
Pipeline & Services: RDNO GIS
Infrastructure Numbering: RDNO Water Model - KWL (2012)

New Works (from Table C2)

PRV48
Services

Other Infrastructure
PRV42
PRV45
PRV46
PS 2 Bella Vista

PRV47



Agriculture Infrastructure

Swan Lake North West  (Part of 2012/2013 Swan Lake West System Separation Project)

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Existing Pipeline 50 -               $155 -              
75 -               $165 -              

100 -               $195 -              
150 6                  $215 1,312          
200 -               $265 -              
250 -               $315 -              
300 1,399           $365 510,570     
350 602              $430 258,743     
400 -               $480 -              
450 -               $530 -              
500 -               $580 -              
600 1,651           $690 1,139,083  
750 -               $840 -              
900 -               $990 -              1,909,707        

100,000     
100,000     
100,000     

49 4000 196,000     
-              496,000            

Sub-Total 2,406,000        
Contingency 30% 722,000            
Engineering & Environmental 15% 361,000            

Total Value 3,489,000        
Sources:
Pipeline & Services: RDNO GIS
Infrastructure Numbering: RDNO Water Model - KWL (2012)

New Works (from Table C2)
Services

Other Infrastructure
PRV44
PRV41
PRV42



Agriculture Infrastructure

Stepping Stones

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Existing Pipeline 50 -               $155 -              
75 401              $165 66,165       

100 137              $195 26,715       
150 4,922           $215 1,058,230  
200 410              $265 108,650     
250 1,009           $315 317,835     
300 -               $365 -              
350 -               $430 -              
400 -               $480 -              
450 -               $530 -              
500 -               $580 -              
600 -               $690 -              
750 -               $840 -              
900 -               $990 -              1,577,595        

100,000     
425,000     

68 4,000$         272,000     
-              797,000            

Sub-Total 2,375,000        
Contingency 30% 713,000            
Engineering & Environmental 15% 357,000            

Total Value 3,445,000        
Sources:
Pipeline & Services: RDNO GIS
Infrastructure Numbering: RDNO Water Model - KWL (2012)

New Works (from Table C2)
Services

Other Infrastructure
PRV40
PS 1 Stepping Stones



Agriculture Infrastructure

Swan Lake East

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Existing Pipeline 50 348              $155 53,989       
75 30                $165 4,964          

100 1,186           $195 231,350     
150 3,616           $215 777,390     
200 4,125           $265 1,093,242  
250 2,677           $315 843,405     
300 1,956           $365 714,044     
350 -               $430 -              
400 -               $480 -              
450 -               $530 -              
500 -               $580 -              
600 -               $690 -              
750 -               $840 -              
900 -               $990 -              3,718,384        

100,000     
100,000     
100,000     

76 4,000$         304,000     
655,800     1,259,800        

Sub-Total 4,979,000        
Contingency 30% 1,494,000        
Engineering & Environmental 15% 747,000            

Total Value 7,220,000        
Sources:
Pipeline & Services: RDNO GIS
Infrastructure Numbering: RDNO Water Model - KWL (2012)

New Works (from Table C2)
Services

Other Infrastructure
PRV38
PRV39
PRV 74



Agriculture Infrastructure

Coldstream

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Existing Pipeline 50 942              $155 146,010            
75 765              $165 126,207            

100 2,267           $195 442,047            
150 2,960           $215 636,469            
200 416              $265 110,221            
250 3                  $315 982                   
300 409              $365 149,204            
350 1,216           $430 522,856.97      
400 2,876           $480 1,380,645.41   
450 -               $530 -                    
500 $580 -                    
600 -               $690 -                    
750 -               $840 -                    
900 -               $990 -                    3,514,641        

PRV#14 100,000            
PRV#15 100,000            
PRV#16 100,000            
PRV#17 100,000            

100,000            
100,000            
100,000            
100,000            

72 4,000$         288,000            
55,300              1,143,300        

Sub-Total 4,658,000        
Contingency 30% 1,398,000        
Engineering & Environmental 15% 699,000            

Total Value $6,755,000
Sources:
Pipeline & Services: RDNO GIS
Infrastructure Numbering: RDNO Water Model - KWL (2012)

New Works (from Table C2)

PRV#21
Services

Other Infrastructure

PRV#18
PRV#19
PRV#20



Agriculture Infrastructure

Coldstream West

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Existing Pipeline 50 $155 -              
75 $165 -              

100 646              $195 125,970     
150 171              $215 36,765       
200 862              $265 228,430     
250 605              $315 190,575     
300 $365 -              
350 $430 -              
400 $480 -              
450 $530 -              
500 $580 -              
600 $690 -              
750 $840 -              
900 $990 -              581,740            

100,000     
9 4,000$         36,000       

222,400     358,400            

Sub-Total 941,000            
Contingency 30% 283,000            
Engineering & Environmental 15% 142,000            

Total Value $1,366,000
Sources:
Pipeline & Services: RDNO GIS
Infrastructure Numbering: RDNO Water Model - KWL (2012)

New Works (from Table C2)
Services

Other Infrastructure
PRV#22



Agriculture Infrastructure

Pleasant Valley - Pressure Zone 535 

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Existing Pipeline 50 317              $155 49,135       
75 -               $165 -              

100 1,666           $195 324,785     
150 5,024           $215 1,080,071  
200 1,779           $265 471,435     
250 794              $315 250,031     
300 280              $365 102,306     
350 23                $430 10,049       
400 496              $480 238,084     
450 22                $530 11,610       
500 -               $580 -              
600 1,415           $690 976,343     
750 83                $840 69,463       
900 -               $990 -              3,583,312        

2,300,000  
70 4,000$         280,000     

486,800     3,066,800        

Sub-Total 6,651,000        
Contingency 30% 1,996,000        
Engineering & Environmental 15% 998,000            

Total Value $9,645,000
Sources:
Pipeline & Services: RDNO GIS
Infrastructure Numbering: RDNO Water Model - KWL (2012)

Services

Other Infrastructure
PS6 North BX 1

New Works (from Table C2)



Agriculture Infrastructure

North BX - Pressure Zone 585

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Existing Pipeline 50 -               $155 -              
75 -               $165 -              

100 1,156           $195 225,485     
150 1,214           $215 260,984     
200 867              $265 229,750     
250 986              $315 310,461     
300 616              $365 224,685     
350 -               $430 -              
400 1,525           $480 732,082     
450 -               $530 -              
500 -               $580 -              
600 -               $690 -              
750 -               $840 -              
900 -               $990 -              1,983,447        

1,340,000  
62 4000 248,000     

439,700     2,027,700        

Sub-Total 4,012,000        
Contingency 30% 1,204,000        
Engineering & Environmental 15% 602,000            

Total Value $5,818,000
Sources:
Pipeline & Services: RDNO GIS
Infrastructure Numbering: RDNO Water Model - KWL (2012)

Services

Other Infrastructure
PS5 BX2

New Works (from Table C2)



Agriculture Infrastructure

North BX - Pressure Zone 610

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Existing Pipeline 50 332              $155 51,460       
75 224              $165 36,960       

100 3,749           $195 731,055     
150 2,640           $215 567,600     
200 1,685           $265 446,525     
250 1,223           $315 385,245     
300 1,403           $365 512,095     
350 -               $430 -              
400 -               $480 -              
450 -               $530 -              
500 -               $580 -              
600 -               $690 -              
750 -               $840 -              
900 -               $990 -              2,730,940        

215,000     
63 4,000$         252,000     

-              467,000            

Sub-Total 3,198,000        
Contingency 30% 960,000            
Engineering & Environmental 15% 480,000            

Total Value $4,638,000

New Works (from Table C2)
Services

Other Infrastructure
PS 4 Rugg Road



Agriculture Infrastructure

Hillview (East Middleton)

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Existing Pipeline 50 869              $155 134,731     
75 296              $165 48,906       

100 1,173           $195 228,794     
150 4,318           $215 928,450     
200 1,270           $265 336,650     
250 424              $315 133,645     
300 -               $365 -              
350 -               $430 -              
400 155              $480 74,400       
450 -               $530 -              
500 -               $580 -              
600 -               $690 -              
750 2,284           $840 1,918,560  
900 -               $990 -              3,804,136        

1,370,000  
100,000     
100,000     

96 4,000$         384,000     
1,046,000  3,000,000        

Sub-Total 6,805,000        
Contingency 30% 2,042,000        
Engineering & Environmental 15% 1,021,000        

Total Value $9,868,000
Sources:
Pipeline & Services: RDNO GIS
Infrastructure Numbering: RDNO Water Model - KWL (2012)

New Works (from Table C2)
Services

Other Infrastructure
PS9 South BK
PR27
PRV28



Agriculture Infrastructure

South BX 585 - Pressure Zone 585

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Existing Pipeline 50 298              $155 46,263       
75 -               $165 -              

100 2,571           $195 501,326     
150 4,503           $215 968,102     
200 2,711           $265 718,417     
250 557              $315 175,408     
300 1,511           $365 551,379     
350 836              $430 359,530     
400 161              $480 77,307       
450 -               $530 -              
500 -               $580 -              
600 -               $690 -              
750 889              $840 746,731     
900 -               $990 -              4,144,464        

320,000     
100,000     
100,000     
100,000     

59 4,000$         236,000     
853,300     1,709,300        

Sub-Total 5,854,000        
Contingency 30% 1,757,000        
Engineering & Environmental 15% 879,000            

Total Value $8,490,000
Sources:
Pipeline & Services: RDNO GIS
Infrastructure Numbering: RDNO Water Model - KWL (2012)

New Works (from Table C2)
Services

Other Infrastructure
Ps 10 Valencia Heights
PSV36
PSuSV North BX
PSuSV South BX



Agriculture Infrastructure

South BX - Pressure Zone 633

Item
Diameter 

(mm)
Quantity Unit Cost Extension Totals

Existing Pipeline 50 392              $155 60,791       
75 394              $165 64,938       

100 2,318           $195 452,037     
150 1,735           $215 373,123     
200 648              $265 171,843     
250 -               $315 -              
300 -               $365 -              
350 -               $430 -              
400 -               $480 -              
450 -               $530 -              
500 -               $580 -              
600 -               $690 -              
750 -               $840 -              
900 -               $990 -              1,122,731        

680,000     
1,100,000  

38 4,000$         152,000     
117,800     2,049,800        

Sub-Total 3,173,000        
Contingency 30% 952,000            
Engineering & Environmental 15% 476,000            

Total Value $4,601,000
Sources:
Pipeline & Services: RDNO GIS
Infrastructure Numbering: RDNO Water Model - KWL (2012)

Services
New Works (from Table C2)

Other Infrastructure
PS South BX 2
PS Dixon Dam Road
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Appendix C.  Work Required for Agricultural System Separation 



Table C.1. 
Proposed New Works Required for System Separation
Water Master Plan 2012 - Greater Vernon Water Utility
2012 Costs derived from AECOM(2009) - Lavington System Separation Study

Qty Ext Qty Ext Qty Ext Qty Ext Qty Ext Qty Ext Qty Ext Qty Ext

General2

Performance Bonds LS 1% 1               14,300           1               5,600             1               12,000           1               14,800           1                23,200           1                7,900             1                 8,600             1                 13,400           
Insurance LS 0.5% 1               7,200             1               2,800             1               6,000             1               7,400             1                11,600           1                4,000             1                 4,300             1                 6,700             
Survey and Layout LS 0.5% 1               7,200             1               2,800             1               6,000             1               7,400             1                11,600           1                4,000             1                 4,300             1                 6,700             

Water Works
PVC Pipe - 50 mm m $85 -                 400           34,000           -                 -                 -                 -                 -                 -                 
PVC Pipe - 100 mm m $140 -                 -                 -                 370           51,800           -                 -                 -                 2,145          300,300         
PVC Pipe - 150 mm m $160 -                 2,025        324,000         -                 4,675        748,000         -                 400            64,000           -                 2,260          361,600         
PVC Pipe - 200 mm m $180 -                 -                 -                 -                 -                 700            126,000         -                 -                 
PVC Pipe - 250 mm m $200 -                 -                 -                 -                 -                 -                 -                 -                 
PVC Pipe - 300 mm m $260 -                 -                 -                 -                 -                 -                 -                 -                 
PVC Pipe - 400 mm m $300 -                 -                 -                 -                 -                 -                 -                 -                 
Ductile Pipe - 500 mm m $550 -                 -                 -                 -                 -                 -                 750             412,500         -                 
Ductile Pipe - 600 mm m $600 -                 -                 -                 -                 1,770         1,062,000      -                 -                 -                 
Ductile Pipe - 750 mm m $650 -                 -                 1,240        806,000         -                 1,240         806,000         -                 -                 -                 
Ductile Pipe - 900 mm m $900 -                 -                 -                 -                 -                 -                 -                 -                 
PVC Pipe - 900 mm m $550 1,400        770,000         -                 -                 -                 -                 -                 -                 -                 
Services ea $4,000 -                 8               32,000           -                 66             264,000         -                 10              40,000           -                 35               140,000         
Gates Valves - 50 mm ea $400 -                 2               800                -                 -                 -                 -                 -                 -                 
Gates Valves - 100 mm ea $400 -                 -                 -                 1               400                -                 -                 -                 7                 2,800             
Gates Valves - 150 mm ea $500 -                 7               3,500             -                 20             10,000           -                 -                 -                 8                 4,000             
Gates Valves - 200-400 mm ea $2,000 -                 -                 -                 -                 -                 -                 -                 -                 
Connections - 100 pipe ea $3,000 -                 -                 -                 1               3,000             -                 -                 -                 1                 3,000             
Connections - 150 pipe ea $3,500 -                 5               17,500           -                 6               21,000           -                 -                 -                 2                 7,000             
Connections - 200 pipe ea $10,000 -                 -                 -                 -                 -                 -                 -                 -                 
Connections - Large Pipe ea $15,000 3               45,000           -                 1               15,000           -                 5                75,000           -                 3                 45,000           -                 

Modifications -                 -                 -                 -                 -                 -                 -                 -                 
Modifications Duteau Creek LS $25,000 -                 1               25,000           -                 -                 -                 -                 -                 -                 
Modifications VonKeyserlink BS LS $520,000 1               520,000         -                 -                 -                 -                 -                 -                 -                 
Decommision Lateral 1 Booster Station LS $10,000 -                 1               10,000           -                 -                 -                 -                 -                 -                 
Decommision Lateral 2 Booster Station LS $10,000 -                 1               10,000           -                 -                 -                 -                 -                 -                 
Abandon old Station LS $5,000 -                 -                 -                 1               5,000             -                 1                5,000             -                 -                 
Highway 6 and CN Rail Crossing LS $175,000 -                 -                 -                 -                 -                 1                175,000         -                 -                 
Add PRV Station LS $125,000 -                 -                 -                 -                 -                 -                 1                 125,000         
Domestic PRV Station LS $50,000 -                 -                 -                 -                 -                 -                 -                 -                 
Miscellaneous Work LS

Road Work -                 -                 -                 -                 -                 -                 -                 -                 
Import Backfill Allowance m3 $30 750           22,500           750           22,500           750           22,500           750           22,500           750            22,500           750            22,500           750             22,500           750             22,500           
Asphalt Milling & Removal (100 mm depth) m3 $15 200           3,000             200           3,000             1,000        15,000           1,000        15,000           1,000         15,000           1,000         15,000           1,050          15,800           1,050          15,800           
Sub-Base, 300 mm depth m2 $14 2,050        28,100           2,050        28,100           9,600        131,500         9,600        131,500         9,600         131,500         9,600         131,500         10,050        137,700         10,050        137,700         
Granular Base, 100 mm m2 $8 2,050        16,600           2,050        16,600           9,750        79,000           9,750        79,000           9,750         79,000           9,750         79,000           10,200        82,600           10,200        82,600           
Asphalt, 50 mm m2 $13 2,110        28,300           2,110        28,300           9,950        133,300         9,950        133,300         9,950         133,300         9,950         133,300         10,450        140,000         10,450        140,000         

Sub Total 1,462,000      567,000         1,226,000      1,514,000      2,371,000      807,000         873,000         1,369,000      
Engineering 15% 219,000         85,000           184,000         227,000         356,000         121,000         131,000         205,000         
Contingency 30% 439,000         170,000         368,000         454,000         711,000         242,000         262,000         411,000         

Total Component Costs 2,120,000      822,000         1,778,000      2,195,000      3,438,000      1,170,000      1,266,000      1,985,000      

Separation Project Costs4 2,942,000      3,973,000      4,608,000      3,251,000      

Domestic Transmission Mainline
Ductile Pipe - 500 mm m $550 -                 -                 -                 -                 -                 -                 -                 -                 
Ductile Pipe - 600 mm m $600 -                 -                 -                 -                 -                 -                 -                 -                 
Ductile Pipe - 750 mm m $650 -                 -                 -                 -                 -                 -                 -                 -                 
Ductile Pipe - 900 mm m $900 -                 -                 -                 -                 -                 -                 -                 -                 
PVC Pipe - 900 mm m $550 -                 -                 -                 -                 -                 -                 -                 -                 

Sub Total -                 -                 -                 -                 -                 -                 -                 -                 
Engineering 15% -                 -                 -                 -                 -                 -                 -                 -                 
Contingency 30% -                 -                 -                 -                 -                 -                 -                 -                 

Total Component Costs -                 -                 -                 -                 -                 -                 -                 -                 

Domestic Transmission Mainline Costs -                 -                 -                 -                 
Notes:
1. Pipeline unit costs based on AECOM (2009) report
2. General costs based on percentage of work.
3. Engineering and contingency costs updated to WMP baseline values.
4. Does not include Domestic Transmission Mainline Cost

Unit Unit Cost Domestic Only Agricultural Only Domestic OnlyDomestic OnlyAgricultural Only Agricultural Only Domestic Only Agricultural Only

Von Keyserlingk Springfield Antwerp Springs East Buchanan



Table C.1. 
Proposed New Works Required for System Separation
Water Master Plan 2012 - Greater Vernon Water Utility
2012 Costs derived from AECOM(2009) - Lavington System Separation Study

General2

Performance Bonds LS 1%
Insurance LS 0.5%
Survey and Layout LS 0.5%

Water Works
PVC Pipe - 50 mm m $85
PVC Pipe - 100 mm m $140
PVC Pipe - 150 mm m $160
PVC Pipe - 200 mm m $180
PVC Pipe - 250 mm m $200
PVC Pipe - 300 mm m $260
PVC Pipe - 400 mm m $300
Ductile Pipe - 500 mm m $550
Ductile Pipe - 600 mm m $600
Ductile Pipe - 750 mm m $650
Ductile Pipe - 900 mm m $900
PVC Pipe - 900 mm m $550
Services ea $4,000
Gates Valves - 50 mm ea $400
Gates Valves - 100 mm ea $400
Gates Valves - 150 mm ea $500
Gates Valves - 200-400 mm ea $2,000
Connections - 100 pipe ea $3,000
Connections - 150 pipe ea $3,500
Connections - 200 pipe ea $10,000
Connections - Large Pipe ea $15,000

Modifications
Modifications Duteau Creek LS $25,000
Modifications VonKeyserlink BS LS $520,000
Decommision Lateral 1 Booster Station LS $10,000
Decommision Lateral 2 Booster Station LS $10,000
Abandon old Station LS $5,000
Highway 6 and CN Rail Crossing LS $175,000
Add PRV Station LS $125,000
Domestic PRV Station LS $50,000
Miscellaneous Work LS

Road Work
Import Backfill Allowance m3 $30
Asphalt Milling & Removal (100 mm depth) m3 $15
Sub-Base, 300 mm depth m2 $14
Granular Base, 100 mm m2 $8
Asphalt, 50 mm m2 $13

Sub Total
Engineering 15%
Contingency 30%

Total Component Costs

Separation Project Costs4

Domestic Transmission Mainline
Ductile Pipe - 500 mm m $550
Ductile Pipe - 600 mm m $600
Ductile Pipe - 750 mm m $650
Ductile Pipe - 900 mm m $900
PVC Pipe - 900 mm m $550

Sub Total
Engineering 15%
Contingency 30%

Total Component Costs

Domestic Transmission Mainline Costs
Notes:
1. Pipeline unit costs based on AECOM (2009) report
2. General costs based on percentage of work.
3. Engineering and contingency costs updated to WMP baseline values.
4. Does not include Domestic Transmission Mainline Cost

Unit Unit Cost

Qty Ext Qty Ext Qty Ext Qty Ext Qty Ext Qty Ext

1               8,400             1               8,700             1               800                1               10,800           1               10,100           1               11,400           
1               4,200             1               4,300             1               400                1               5,400             1               5,100             1               5,700             
1               4,200             1               4,300             1               400                1               5,400             1               5,100             1               5,700             

-                 -                 -                 -                 -                 -                 
-                 1,230        172,200         -                 320           44,800           -                 780           109,200         
-                 500           80,000           -                 -                 -                 -                 
-                 -                 -                 -                 -                 1,630        293,400         
-                 -                 -                 -                 1,250        250,000         -                 
-                 -                 -                 -                 1,000        260,000         -                 
-                 -                 -                 -                 475           142,500         -                 

450           247,500         -                 -                 -                 -                 -                 
-                 -                 -                 -                 -                 -                 
-                 -                 -                 -                 -                 -                 
-                 -                 -                 -                 -                 -                 
-                 -                 -                 -                 -                 -                 
-                 30             120,000         -                 15             60,000           -                 14             56,000           
-                 -                 -                 -                 -                 -                 
-                 4               1,600             -                 -                 -                 3               1,200             
-                 2               1,000             -                 -                 -                 5               2,500             
-                 -                 -                 -                 5               10,000           -                 
-                 1               3,000             -                 1               3,000             -                 -                 
-                 2               7,000             -                 -                 -                 3               10,500           
-                 -                 -                 -                 -                 -                 
-                 3               45,000           -                 -                 -                 1               15,000           
-                 -                 -                 -                 -                 -                 
-                 -                 -                 -                 -                 -                 
-                 -                 -                 -                 -                 -                 
-                 -                 -                 -                 -                 -                 
-                 -                 -                 -                 -                 -                 
-                 -                 -                 -                 -                 -                 
-                 -                 -                 -                 -                 1               175,000         

1               200,000         
-                 1               50,000           1               400,000         1               150,000         

1               75,000           1               25,000           
-                 -                 -                 -                 -                 -                 

750           22,500           750           22,500           -            -                 1,500        45,000           750           22,500           750           22,500           
1,000        15,000           1,000        15,000           -            -                 1,500        22,500           850           12,800           850           12,800           
9,800        134,300         9,800        134,300         -            -                 14,200      194,500         8,100        111,000         8,100        111,000         
9,950        80,600           9,950        80,600           -            -                 14,400      116,600         8,250        66,800           8,250        66,800           

10,150     136,000         10,150     136,000         -            -                 14,700      197,000         8,400        112,600         8,400        112,600         
853,000         886,000         77,000           1,105,000      1,034,000      1,161,000      
128,000         133,000         12,000           166,000         155,000         174,000         
256,000         266,000         23,000           332,000         310,000         348,000         

1,237,000      1,285,000      112,000         1,603,000      1,499,000      1,683,000      

2,522,000      1,715,000      3,182,000      

-                 -                 -                 -                 -                 -                 
-                 -                 -                 -                 -                 -                 
-                 -                 -                 -                 -                 1,907        1,239,550      
-                 1,820        1,638,000      -                 2,340        2,106,000      -                 -                 
-                 -                 -                 -                 -                 -                 
-                 1,638,000      -                 2,106,000      -                 1,240,000      
-                 246,000         -                 316,000         -                 186,000         
-                 491,000         -                 632,000         -                 372,000         

-                 2,375,000      -                 3,054,000      -                 1,798,000      

7,227,000      

Agricultural Only

King EdwardVimy Binns

Domestic Only Agricultural Only Domestic Only Agricultural Only Domestic Only



Table C.2. 
Proposed New Works Required for System Separation
2012 Costs of Agriculture Components only
Water Master Plan 2012 - Greater Vernon Water
All Agricultural Lands other than Lavington

Unit Unit Cost Qty Ext Qty Ext Qty Ext Qty Ext Qty Ext
General

Performance Bonds LS 1% 1                 100            1                 2,200            1                 10,300           1                 8,400             1                 1,200         
Insurance LS 0.5% 1                 -             1                 1,100            1                 5,100             1                 4,200             1                 600            
Survey and Layout LS 0.5% 1                 -             1                 1,100            1                 5,100             1                 4,200             1                 600            

Additional Water Works Required
PVC Pipe - 50 mm m $155 300            46,500       -                -                 -                 -             
PVC Pipe - 100 mm m $230 -             -                -                 1,000         230,000        400            92,000       
PVC Pipe - 150 mm m $250 -             760            190,000       3,400         850,000         2,000         500,000        -             
PVC Pipe - 200 mm m $300 -             -                -                 -                 -             
PVC Pipe - 250 mm m $350 -             -                -                 -                 -             
PVC Pipe - 300 mm m $400 -             -                -                 -                 -             
PVC Pipe - 400 mm m $515 -             -                -                 -                 -             
Ductile Pipe - 500 mm m $615 -             -                -                 -                 -             
Ductile Pipe - 600 mm m $740 -             -                -                 -                 -             
Ductile Pipe - 750 mm m $890 -             -                -                 -                 -             
Ductile Pipe - 900 mm m $1,040 -             -                -                 -                 -             
Services ea $4,000 1                 4,000         5                 20,000          40              160,000         24              96,000          5                 20,000       
Gates Valves - 50 mm ea $400 3                 1,200         -                -                 -                 -             
Gates Valves - 100 mm ea $400 -             -                -                 -                 1                 400            
Gates Valves - 150 mm ea $500 -             2                 1,000            10              5,000             7                 3,500             -             
Gates Valves - 200-400 mm ea $2,000 -             -                -                 -                 -             
Connections - 100 pipe ea $3,000 -             -                -                 -                 1                 3,000         
Connections - 150 pipe ea $3,500 1                 3,500         2                 7,000            3                 10,500           2                 7,000             -             
Connections - 200 pipe ea $10,000 -             -                -                 -                 -             
Connections - Large Pipe ea $15,000 -             -                -                 -                 -             

Sub Total 55,300       222,400       1,046,000     853,300        117,800    
Engineering 15% 8,000         33,000          157,000         128,000        18,000       
Contingency 30% 17,000       67,000          314,000         256,000        35,000       

Total 80,300       322,400       1,517,000     1,237,300     170,800    

Coldstream West Hillview South BX PZ585 South BX PZ633Coldstream



Table C.2. 
Proposed New Works Required for System Separation
2012 Costs of Agriculture Components only
Water Master Plan 2012 - Greater Vernon Water
All Agricultural Lands other than Lavington

Unit Unit Cost
General

Performance Bonds LS 1%
Insurance LS 0.5%
Survey and Layout LS 0.5%

Additional Water Works Required
PVC Pipe - 50 mm m $155
PVC Pipe - 100 mm m $230
PVC Pipe - 150 mm m $250
PVC Pipe - 200 mm m $300
PVC Pipe - 250 mm m $350
PVC Pipe - 300 mm m $400
PVC Pipe - 400 mm m $515
Ductile Pipe - 500 mm m $615
Ductile Pipe - 600 mm m $740
Ductile Pipe - 750 mm m $890
Ductile Pipe - 900 mm m $1,040
Services ea $4,000
Gates Valves - 50 mm ea $400
Gates Valves - 100 mm ea $400
Gates Valves - 150 mm ea $500
Gates Valves - 200-400 mm ea $2,000
Connections - 100 pipe ea $3,000
Connections - 150 pipe ea $3,500
Connections - 200 pipe ea $10,000
Connections - Large Pipe ea $15,000

Sub Total
Engineering 15%
Contingency 30%

Total

Qty Ext Qty Ext Qty Ext Qty Ext

1                 4,800                  1                 4,300                 1                 6,400             1                 2,900           
1                 2,400                  1                 2,200                 1                 3,200             1                 1,400           
1                 2,400                  1                 2,200                 1                 3,200             1                 1,400           

-                       -                      -                 -               
290            66,700                200            46,000               -                 1,030         236,900       

1,200         300,000              1,200         300,000             520            130,000        -               
-                       -                      400            120,000        -               
-                       -                      880            308,000        -               
-                       -                      -                 -               
-                       -                      -                 -               
-                       -                      -                 -               
-                       -                      -                 -               
-                       -                      -                 -               
-                       -                      -                 -               

24              96,000                20              80,000               10              40,000          10              40,000         
-                       -                      -                 -               
-                       -                      -                 6                 2,400           

8                 4,000                  3                 1,500                 3                 1,500             -               
-                       -                      3                 6,000             -               
-                       -                      3                 9,000             2                 6,000           

3                 10,500                1                 3,500                 1                 3,500             -               
-                       -                      1                 10,000          -               
-                       -                      1                 15,000          -               

486,800              439,700             655,800        291,000       
73,000                66,000               98,000          44,000         

146,000              132,000             197,000        87,000         
705,800              637,700             950,800        422,000       

Pleasant Valley North BX PZ585 Swan Lake East Old Kamloops
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Appendix D: Agriculture Canada Crop and Irrigation System Data  
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Appendix E. Estimating System Separation Project Costs 
 
 
Cost estimates for the separated system components defined in Figure A-2 are required to complete the 
analysis in TM9 – System Separation Options. The most complete study available was the Lavington Study 
(AECOM, 2009). This report provided a complete breakdown of quantities and costs for infrastructure 
separation in agricultural and domestic components. A key assumption is that the costs of the agricultural 
systems are accurate for the purposes of this planning (Table 6-2). The costs of the domestic system are 
unknown for several project areas.    
 
For TM9, costs for the domestic system are also required, but little information is available without more 
extensive study. A study commissioned by GVW in 2003 was the only study available that examines domestic 
system separation. The study, however, examined domestic separation as a whole system, with a central water 
supply (not Duteau), and not by project area. The study also has a variety of assumptions that are inconsistent 
with the assumptions in this 2012 Master Water Plan. 
 
With the use of the GVW GIS mapping, quantities from the Lavington study, accurate domestic system costs 
and information obtained from the 2003 study, a procedure was developed to provide defendable estimates of 
domestic system project costs.  This appendix provides the details involved in the development of Table 7-1.  
 
 
a) Rationale 

  
Tables C1 and C2 provide detailed project estimates for the Lavington study area, which identifies detailed 
construction costs for the Von Keyserlingk, Springfield, Antwerp Springs, King Edward, Vimy, East Buchanan 
and Binns sub-areas. These estimates were developed using the Lavington System Separation Study (AECOM, 
2009), and have similar design criteria and assumptions to those in this MWP.  
 
In 2003, following the release of the NOWA MWP, Kerr Wood Leidal were commissioned by GVW to model and 
design a separated potable system called “System Separation Program: Hydraulic Modelling and Preliminary 
Engineering” by KWL (2003). The study provides pipeline quantities and detailed discussion on the capacity 
and costs of implementing a program to completely separate the agricultural components. The study’s base 
assumptions were different than in this MWP, and the quantities and costs differ significantly when compared to 
the later Lavington estimates and West Swan Lake project currently under construction. The 2003 report does 
provide quantities that are useful in obtaining an estimate of the potable system requirement.  
 
The procedure was as follows: 

1. Review the two relevant system separation studies and establish the design criteria for each. 
2. Revise and update the cost estimates of a past system separation report by KWL (2003) to match the 

design criteria of this MWP.  
3. Examine the domestic system cost estimates from each study in the Lavington study area. Use recent 

construction cost estimates at West Swan Lake as a comparison.  
4. Update the domestic project system costs in the remaining system.  
5. Further break down the costs into the current 2012 MWP project areas.  

 
 
b) Past Studies 
 
Two past studies were referred to in this analysis: 
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 The Lavington Study (AECOM, 2009): As noted in Section 6.2, this study provides precise detail on 
both the agricultural and domestic system requirements to separate each system in the Lavington study 
area only. 

 A report by KWL (2003) named “System Separation Program: Hydraulic Modelling and Preliminary 
Engineering” completed for GVW in December 2003. This report provided a cost estimate of a 
separated potable system consistent with the 2001 NOWA Master Water Plan (AE, 2001). This study 
extended to the entire GVW area. 

 
The KWL (2003) report is comprehensive examination of a separated potable system based on different 
assumptions from this analysis. While there are many assumptions in the analysis, comparing the studies and 
making them useful in this analysis meant addressing some of the key differences: 

 Potable water is only supplied from the Mission Hill Water Treatment Plant, 
 The agricultural system is responsible for fire flow and hydrants, 
 Engineering costs are 10 percent, and Contingencies are 10% of capital costs plus engineering (Total 

21 percent engineering and contingencies). Parameters such as these are more typical of a Class “A” 
cost estimate following a tender, not for a broader project plan. 

 Not all agricultural connections, including farm houses or distant domestic services were separated. 
These distant connections were assumed to be supplied by groundwater or “Point of Entry” treatment 
systems.  

 The project areas were divided using a cadastral map, and not by individual projects or pressure zones.  
 
 
c) Updating the KWL (2003) Report 
 
Original tables of project costs from the KWL (2003) report are enclosed in Appendix F. In an effort to compare 
and update the information with this Plan, the unit costs were updated based on values from Table 3-1. 
Additional effort was required to eliminate duplicate costs and updating the design criteria. These included: 

 Removing the pavement costs, as this was included in the new unit costs, 
 Separating out the trunk mainlines. 
 All pipelines with diameters of 25 to 100 mm were upsized to the minimum 150 mm diameter required 

to accommodate fire flow. 
 
Domestic transmission mainline components were removed from the Middleton estimate in the KWL report, as 
well as the Binns, Springfield and Von Keyserlingk estimates in AECOM (2009). The transmission mainline 
locations will be examined further in TM No. 9 – System Separation Options.    
 
The project components in KWL (2003) were divided by map area, and not pressure zone. Table F-1 was used 
to group the systems as closely as possible to the 2012 MWP areas in Figure A-2. Results of this analysis, 
which include comparisons to the Lavington study as well as to current West Swan Lake construction costs, are 
presented in Table E-1.  
 
 The results from Table E-1 indicate that the project separation costs have approximately doubled over the last 
10 years. In addition to this, the costs in the Lavington report are an additional 20 percent higher than the 
adjusted values (Column B – Table E-1). This increase can be attributed to more length of pipeline added to the 
system, as well as the addition of more expenses in road crossings, PRV upgrades and connection costs. The 
20 percent estimate is also consistent in the Swan Lake West comparison, where the current construction costs 
at West Swan Lake System are estimated to be $8.228M (See Table E-2).     
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Table E-1 
Breakdown of Costs of Lavington Area Separation Projects. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 

Table E-2 
Analysis Verification with Actual Construction - West Swan Lake 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

A B C

Original 
Construction Cost 

Estimate 
(from Table F-1) 1

2012 - Adjusted 
Construction Costs 

(from Table F-2) 

LAVINGTON STUDY AREAS
Binns/King Edward 973,795                         1,796,900                        2,266,000                         
Antwerp Spring/East Buchanan/Vimy 1,948,481                     3,010,790                        3,062,000                         
Von Keyserlingk 1,700                              -                                     567,000                             
Springfield 976,775                         1,431,200                        1,514,000                         

Sub-Total Lavington 3,900,751                     6,238,890                        7,409,000                         

Ratio of Column C/Column B = 1.19                                    
Notes:

1. Engineering and Contingencies Excluded
2. Domestic system component values minus the cost of transmission mainlines. 

KWL (2003) Report

Construction Costs of 
of Same Area from 

AECOM (2009)2

Area

A B C

2003 Construction 
Cost Estimate

2012 - Adjusted 
Construction Cost 

Esitmate

WEST SWAN LAKE3 2,704,615                     4,659,950                        
Engineering (15%) 698,993                            
Contingencies (30%) 1,397,985                        

Totals 6,756,928                        8,228,000                         

Ratio of Column C/Column B = 1.22                                    

Notes:

1. For Construction estimates in KWL (2003) report, see tables at end of this appendix.

2. Source - Personal correspondence with Neal Whiteside of Kerr Wood Leidal, December 2012.

KWL (2003) Report

Construction Costs of 
West Swan Lake 

Separation Project2

Area
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d) Estimating Costs of Remaining Project Areas  

 
The remaining project areas in this analysis were compiled and are presented in Table E-3.    
 
Consistent with the results in Table E-1, the project costs to construct the domestic system were estimated to 
be 20% percent higher than the adjusted costs from the KWL (2003) report.  
 
 

Table E-3 
Estimated Costs of Remaining Grouped Project Areas  

(Not including Transmission Costs) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The final step was to further refine the values determined in Table E-3 to the remaining project areas defined in 
this MWP. To roughly determine each project area cost, the value of agriculture infrastructure from the related 
areas was used from Table 6-2. This assumption provided a ratio of infrastructure within the grouped areas. 
Table E-4 is a summary of the results of the analysis.   
 
 
 
 
 
 

A B C D

Original 
Construction Cost 

Estimate 1

2012 - Adjusted 
Construction Costs 

(Table F-2) 

Swan Lake East - NBX585 2,218,350                     3,762,300                        4,520,000                         
Pleasant Valley/NBX610/SBX585/SBX633 3,572,370                     6,086,250                        7,310,000                         
Hillview/SBX585 2,972,470                     4,954,050                        5,950,000                         
Middleton 1,869,695                     3,054,600                        3,670,000                         
Coldstream 690,429                         1,057,485                        1,270,000                         
West Coldstream 859,750                         996,175                            1,200,000                         
Stepping Stones/NW Swan Lake 1,196,860                     1,991,300                        2,390,000                         

Total Domestic Project Separation 
Component (Adjusted) 13,379,924                   21,902,160                      26,310,000                       

Notes:

1. Engineering and Contingencies Excluded

2. Bella Vista System omitted from analysis as it is already constructed. 

Suggested Domestic 
Project Cost 

(120% of Column C)2
Area

KWL (2003) Report
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Table E-4. 
Estimation of New Domestic Costs for Each Project Area 

(Not including Transmission Costs) 
 
 
 
 

Domestic Domestic

A B C D

Grouped New 
Capital Costs to 

Separation

(from Table E-3)

Agr. System 
Value by Area

 (From Table 6.2)

% of 
Value by 

Area

Estimated  New 
Domestic Costs by 

Project Area

(Col A * Col C)

Swan Lake East - NBX585 4,520,000                
Swan Lake East $4,979,000 55% 2,503,000                 
North BX B PZ 585 $4,012,000 45% 2,017,000                 

Pleasant Valley/NBX610/SBX585/SBX633 7,310,000                
Pleasant Valley PZ 535 $6,651,000 35% 2,576,000                 
North BX C PZ 610 $3,198,000 17% 1,238,000                 
South BX PZ 585 $5,854,000 31% 2,267,000                 
South BX PZ 633 $3,173,000 17% 1,229,000                 

Hillview/SBX585 5,950,000                
Hillview (East Middleton) $6,805,000 100% 5,950,000                 

Middleton 3,670,000                
Middleton Mountain $3,239,000 100% 3,670,000                 

Coldstream 1,270,000                
Coldstream $4,658,000 100% 1,270,000                 

West Coldstream 1,200,000                
Coldstream West $941,000 100% 1,200,000                 

Stepping Stones/NW Swan Lake 2,390,000                
Stepping Stones $2,375,000 100% 2,390,000                 

Total Domestic Project Separation 
Component (Adjusted) 26,310,000              43,510,000            26,310,000              

Area

Agricultural System
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Table E-5 

Summary of Construction Costs Required to Separate each Project Area 
(Not including Transmission Costs) 

 
 
 
 
 
 
 
 
   
 
 

 
 
   

Project Area
Cost of 

Agricultural 
Components

Cost of Domestic 
Components

Total New Capital 
Requirements to 
Separate Systems

Lavington Study Area
Von  Keyserlingk1 1,462,000                 822,000                      861,000                      
Springfield 1,226,000                 1,514,000                  2,740,000                   
Antwerp Springs 2,371,000                 807,000                      3,178,000                   
East Buchanan 873,000                     1,369,000                  2,242,000                   
Vimy 853,000                     886,000                      1,739,000                   
King Edward2 77,000                       1,105,000                  1,056,000                   
Binns3 1,034,000                 1,161,000                  2,195,000                   

Sub-Total Lavington Study Area 7,896,000                 7,664,000                  14,011,000                

Remaining Areas

Swan Lake East 951,000                     2,503,000                  3,454,000                   
Pleasant Valley PZ 535 706,000                     2,576,000                  3,282,000                   
North BX B PZ 585 638,000                     2,017,000                  2,655,000                   
North BX C PZ 610 1,238,000                  1,238,000                   
South BX PZ 585 1,237,000                 2,267,000                  3,504,000                   
South BX PZ 633 171,000                     1,229,000                  1,400,000                   
Hillview (East Middleton) 1,517,000                 5,950,000                  7,467,000                   
Middleton Mountain 3,670,000                  3,670,000                   
Coldstream 80,000                       1,270,000                  1,350,000                   
Coldstream West 322,000                     1,200,000                  1,522,000                   
Stepping Stones 2,390,000                  2,390,000                   

Sub-Total Remaining Areas 5,622,000                 26,310,000                31,932,000                

Components completed to date

Total Construction Costs $13,518,000 $33,974,000 $45,943,000

$6,892,000
$13,783,000

$66,618,000
Notes:

4. All Values summarized from Appendix F. Potable Transmission Mainlines not included.

Engineering (15%)
Contingencies (30%)

Total Project Costs

3. Binns - Transmission Mainline removed.

2. King Edward project is partially complete ($182,210 to date). West Buchanan connections 
incorporated to King Edward works. 

1. Von Keyserlingk project is partially complete ($2,064,000 to date). 
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Appendix F: Worksheets from KWL (2003)   
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Table F-2 - GVW Cost Master Summary Sheet (2003 Costs)
Source - KWL (2003) System Separation Program: Hydraulic Modelling and Preliminary Engineering

50 100 150 200 250 300 350 400
Domestic 

(short)
Domestic 

(Long)
Irrigation 

(Short)
Irrigation 

(Long)

Unit Costs $58 $72 $82 $105 $130 $163 $206 $249 $750 $1,065 $1,000 $1,300 $1,700 $65 $20 $600 $60,000 $75,000 $35,000 $300,000

Okanagan Landing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -                         
Central Okanagan Landing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -                         
South Coldstream 0 0 0 175 345 0 0 0 3 11 0 0 10 520 88 0 0 0 2 2.2 859,750                
Coldstream 937 420 0 1370 0 0 0 0 8 8 1 0 10 2697 64 2 0 0 0 0.75 663,741                
Feed to WTP (Transm. Main) 0 0 0 0 0 0 0 2575 0 0 0 0 0 2575 0 2 1.5 1.5 0 0 1,012,250             
Middleton Mtn Conversion 
(Transmission Mainline) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 $1,922,000 2,202,000             
Central Coldstream 240 1990 2190 3850 0 0 0 0 48 23 11 8 14 8270 248 8 0 0 0 1.5 1,844,035             
Bella Vista 0 0 180 740 0 0 0 0 0 3 0 0 3 920 24 0 0 0 0 0 161,035                
Bella Vista 210 1490 660 310 0 2850 0 0 13 17 2 2 18 5520 152 6 0 0 0 0 1,099,175             
NE Vernon 90 440 0 0 130 0 0 0 3 1 0 0 4 660 8 1 0 0 0 0 107,575                
East Vernon 850 1170 7090 3470 420 0 0 0 89 74 6 10 13 13000 672 19 0 0 0 2.5 2,940,370             
West Swan Lake 80 680 820 0 4370 300 0 0 33 53 11 9 11 6250 496 3 0 1.5 0 1.33 1,789,905             
NBX 2395 4950 4325 4430 140 0 0 0 110 124 16 18 24 16240 1136 15 0 0 0 2.5 3,465,390             
South Coldstream Valley 170 550 350 0 0 0 0 0 5 2 2 2 3 1070 32 2 0 0 0 0 165,130                
South Coldstream Valley 0 650 210 0 0 0 0 0 7 0 0 0 3 860 0 0 1 0 0 0 190,270                
North Coldstream Valley 200 0 450 3930 0 0 0 0 27 1 1 6 0 4580 56 7 0 0 0 0 794,285                
North Coldstream Valley 530 1130 3858 0 0 0 0 0 22 9 0 3 4 5518 96 6 1.5 0 0 1 1,219,431             
East Coldstream 0 3080 200 0 0 0 0 0 12 12 0 0 0 3280 96 4 0 0 0 0 477,460                
East Coldstream 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1,700                     
East Coldstream 250 1080 2510 0 0 0 0 0 21 17 3 2 4 3840 152 5 1 0 0 1 959,975                
West Swan Lake 460 290 0 0 3110 0 0 0 40 27 3 3 1 3860 240 5 0 0 0 0 777,915                
Swan Lake East - Mid Level 420 710 3270 510 0 0 0 0 43 61 7 5 12 4910 528 8 0 0 0 1.25 1,237,795             
North West Swan Lake 0 110 270 1850 1790 0 0 0 12 20 4 4 2 2910 184 2 0 0 0 1 993,940                
Swan Lake East - North End 150 960 1630 2350 0 0 0 0 37 29 3 7 12 5090 288 7 1 0 0 0 950,175                
Stepping Stones 890 770 0 0 0 0 0 0 6 0 0 0 0 0 0 2 1 0 0 0 172,760                

Total Quantities 7872 20470 28013 22985 10305 3150 0 2575 539 492 70 79 149 92570 4560 104 7 3 10 15.03
Sub-Total Cost 456,576     1,473,840  2,297,066  2,413,425   1,339,650   513,450     -            641,175   404,250   523,980     70,000        102,700     253,300         6,017,050      91,200          62,400     420,000        225,000        350,000        4,509,000     1,922,000      24,086,062          

Engineering 10% 2,408,606             
Contingency (Engineering + Cost) 10% 2,649,467             

Total Cost 29,144,135          

Extension
Trunk 

Mainline

Ex WM 
Crossing

Railway or 
Hwy Crossing

Creek 
Crossing

PRV (Small) Booster Stn
Service 

Trench Road 
Rework (m2)

ServicesWater Main Length (m)

Area
Connections 
to Existing 

WM

3m Width 
Road Rework 

(m)



Table F.3 - GVW Cost Master Summary Sheet - Revised to Unit Costs in Table 3.1, Minimum 150 Diameter Pipe and 45% Engineering/Contingencies
Original Source - KWL (2003) System Separation Program: Hydraulic Modelling and Preliminary Engineering

50 100 150 200 250 300 350 400
Domestic 

(short)
Domestic 

(Long)
Irrigation 

(Short)
Irrigation 

(Long)

Unit Costs $155 $230 $250 $300 $350 $400 $465 $515 $4,000 $4,000 $0 $0 $0 $0 $0 $0 $0 $0 $50,000 $300,000
Okanagan Landing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -                        
Central Okanagan Landing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -                        
South Coldstream 0 0 0 175 345 0 0 0 3 11 0 0 10 520 88 0 0 0 2 2.2 989,250                
Coldstream 0 0 1357 1370 0 0 0 0 8 8 1 0 10 2697 64 2 0 0 0 0.75 1,039,250            

Feed to WTP (Transmission Main) 0 0 0 0 0 0 0 2575 0 0 0 0 0 2575 0 2 1.5 1.5 0 0 1,326,125            
Middleton Mtn Conversion 
(Transmission Mainline) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 $1,922,000 2,322,000            
Central Coldstream 0 0 4420 3850 0 0 0 0 48 23 11 8 14 8270 248 8 0 0 0 1.5 2,994,000            
Bella Vista 0 0 180 740 0 0 0 0 0 3 0 0 3 920 24 0 0 0 0 0 279,000                
Bella Vista 0 0 2360 310 0 2850 0 0 13 17 2 2 18 5520 152 6 0 0 0 0 1,943,000            
NE Vernon 0 0 530 0 130 0 0 0 3 1 0 0 4 660 8 1 0 0 0 0 194,000                
East Vernon 0 0 9110 3470 420 0 0 0 89 74 6 10 13 13000 672 19 0 0 0 2.5 4,867,500            
West Swan Lake 0 0 1580 0 4370 300 0 0 33 53 11 9 11 6250 496 3 0 1.5 0 1.33 2,787,500            
NBX 0 0 11670 4430 140 0 0 0 110 124 16 18 24 16240 1136 15 0 0 0 2.5 5,981,500            
South Coldstream Valley 0 0 1070 0 0 0 0 0 5 2 2 2 3 1070 32 2 0 0 0 0 295,500                
South Coldstream Valley 0 0 860 0 0 0 0 0 7 0 0 0 3 860 0 0 1 0 0 0 243,000                
North Coldstream Valley 0 0 650 3930 0 0 0 0 27 1 1 6 0 4580 56 7 0 0 0 0 1,453,500            
North Coldstream Valley 0 0 5518 0 0 0 0 0 22 9 0 3 4 5518 96 6 1.5 0 0 1 1,803,500            
East Coldstream 0 0 3280 0 0 0 0 0 12 12 0 0 0 3280 96 4 0 0 0 0 916,000                
East Coldstream 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 -                        
East Coldstream 0 0 3840 0 0 0 0 0 21 17 3 2 4 3840 152 5 1 0 0 1 1,412,000            
West Swan Lake 0 0 750 0 3110 0 0 0 40 27 3 3 1 3860 240 5 0 0 0 0 1,544,000            
Swan Lake East - Mid Level 0 0 4400 510 0 0 0 0 43 61 7 5 12 4910 528 8 0 0 0 1.25 2,044,000            
North West Swan Lake 0 0 380 1850 1790 0 0 0 12 20 4 4 2 2910 184 2 0 0 0 1 1,704,500            
Swan Lake East - North End 0 0 2740 2350 0 0 0 0 37 29 3 7 12 5090 288 7 1 0 0 0 1,654,000            
Stepping Stones 0 0 1660 0 0 0 0 0 6 0 0 0 0 0 0 2 1 0 0 0 439,000                

Total Quantities 0 0 56355 22985 10305 3150 0 2575 539 492 70 79 149 92570 4560 104 7 3 10 15.03
Sub-Total Costs -               -              14,088,750     6,895,500   3,606,750   1,260,000  -           1,326,125    2,156,000   1,968,000  -              -              -                 -                  -                  -           -                -                500,000        4,509,000       1,922,000    38,232,125          

Engineering 15% 5,734,819            
Contingency 30% 13,190,083          

Total Cost 57,157,027          
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Technical Memorandum No. 6: 
Water Conservation Strategies 

1. Introduction 

1.1 Background 

Water conservation is one strategy implemented by a water utility to reduce demand. The strategy may take 
the form of incentives or measures which permanently reduce demand without reducing consumer 
satisfaction or output. Other measures, such as water use restrictions, reduce short term demand in times of 
supply scarcity. 

By reducing consumption and sustaining unit demands, a community can effectively plan, defer or eliminate 
the need for new capital works. Water conservation strategies not only affect water supply and distribution 
budgets, they reduce wastewater treatment volumes and increase environmental awareness and 
sustainability. 

A key goal of the 2012 Master Water Plan is to assure that GVW has a reliable and sustainable water supply 
to meet demand into the future. So why conserve water? The Okanagan Basin Water Board (2012) states: 

"There is only one water in the Okanagan - snow, rain, lakes, streams, 
groundwater, water for fish or for drinking, wastewater, stormwater, and irrigation 
are all connected by the hydrologic cycle and by our shared use. The Okanagan 
has one of the lowest per capita water supplies in Canada. Wide fluctuations in 
precipitation swing us between extremes of drought and flood." 

1.2 Objectives of Study 

This technical memorandum summarizes the process involved in developing a Water Conservation Strategy 
for GVW as part of the 2012 Master Water Plan. The process addresses Task 5 in the Terms of Reference 
(Proposal Task Number 3.3.6). The objective of this analysis is consistent with the Terms of Reference of 
the project, and to: 

1. Review the purpose of water conservation in GVW. 

2. Review recent trends in water consumption in GVW. 
3. Examine water conservation programs and practices by other similar communities. 

4. Review and analyze current water conservation practices initiated by Greater Vernon Water 

since 2001. 

5. Provide a comparison of successful strategies and costs associated with these strategies. 
6. Analyze the value of reclaimed water as part of the overall conservation strategy. 
7. Recommend programs and necessary budget consistent with the goals in the 2012 Master 

Water Plan. 
8. Set a 10 year goal for reduced water consumption. 

TM6_Y"Vater Conservation_Flnal_Feb 26, 2013.0oc 
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1.3 GVW Consumption Patterns. 

GVW current demand and future consumption estimates are summarized in Table 1-1. 

Table 1-1. Demand Forecast 
(Source TM1- Domestic & Agricultural Water Demand Forecast) 

Annual Demand (ML) Max. Day Demand Consumption (MLD) 

Year Domestic Agricultural Agricultural Total --···--'"•"' . .,. -· I 
ltvo.l (allotment) 

' 
~011 9,670 12,600 17,400 27,100 59.4 213 272 

2016 9,880 17,400 27,300 60.1 213 273 

2021 10,470 17,400 27,900 63.1 213 276 

2026 11,060 17,400 28,500 66.0 213 279 

20311= 11,550 17,400 29;000 68.1 213 281 

2041 12,450 17,400 29,900 73.4 213 286 

2052 13,360 17,400 30,800 78.5 213 292 

Note: The actual consumption measured by meters in 2011 was 6,359 ML (Domestic) and 7,809 ML (Agricultural). Additional 
allowance was determined by calculation of treatment plant flows and allowing for "unaccounted" water losses such as fire
fighting, main flushing, and unmetered consumptive uses (Source - GVV\1. 

Since 2001, GVW has consumed, on average, 25,000 ML of water per year. Domestic use, including all 
commercial, industrial and recreational demands is typically 45 percent of the total annual demand, while 55 
percent is for agricultural consumption. These quantities vary by year based on a variety of factors, 
including weather, population, droughts, economic factors, etc. The domestic consumption is considered 
relatively stable, but gradually increases as populations increase as described in the Regional Growth 
Strategy. Most annual fluctuations can be generally attributed to climatic changes resulting in variable 
agricultural demand requirements. 

Of particular note in this exercise is that GVW must be capable of providing the maximum agricultural 
allotment of 550 mm/yr/ha of irrigable land. This value has been calculated for the agricultural community 
based on licensing calculation from the BC Ministry of Agriculture. Actual consumptive use figures vary by 
year, but most research into irrigation practices indicate that most lands are, on average, under-irrigated. 
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2. Water Conservation Strategies 

2.1 General 

Water conservation policy should concentrate on reducing consumption practices within the community. 
Generally speaking, these policies should: 

• Encourage long term sustainable water consumption practices while recognizing the utility of short term 
use reduction measures. 

• Encourage reduced consumption rates to reduce operation and maintenance costs. 
• To defer costs of development of new water sources and additional capital projects 

• Similarly, to allow growth within the utility while deferring costs of new water source development. 
• Reduce wasteful practices and processes 
• Reduce unnecessary system losses, such as leakage, seepage or evaporation. 
• Manage peak flows within the system, reducing distribution costs. 
• Manage water within the watershed, to reduce the impact to fish habitat and wildlife in the watershed. 
• Recognize the link between land use and water demands that requires the harmonization of land use 

bylaws and landscape standards regulations. 

Many of the above targets are operational issues within GVW, and require budget and manpower to 
implement. Other policy targets require change to popular habits that can be encouraged through public 
education programs or land use regulations. 

2.2 Who Benefits? 

Water conservation efforts within a community may be initiated to meet a variety of needs. To develop a 
solid water conservation strategy, it is important to highlight the beneficiaries of such policies. While water 
conservation strategies within a community raise community awareness and global responsibilities, there are 
direct beneficiaries as well. Understanding who directly benefits can also provide a source of funding. 

• The new resident/business. 
o The community (domestic users) can continue to grow within the existing water allocation 

determined by the water licences set by the Province. 
• The environment. 

o By only extracting water necessary for consumption, the remaining water is either stored or 
allowed to flow naturally within lakes, streams and rivers. 

• GVW (Existing users) 
o Users benefit if global climate changes permanently reduce supply from the existing watershed 

either through reduced precipitation or changes in forest hydrology. 
o By encouraging reduced consumption, the increasing tax base helps pay for the renewal and 

operational costs of the existing water system, to increase economic stability. 
o The system becomes more efficient, with operations and maintenance costs decreasing. 
o Saves capital costs due to reduction on peak capacity provisions. 
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2.3 Who Should Pay for Water Conservation? 

• New users? 
o Initially, new users must pay DCCs. 
o Existing users are responsible for a portion of the cost to provide the future water supply 

expansion projects through the assist factor under the Development Cost Charge Bylaw 
Legislation. 

• Existing Users? 
o Existing users (including new users) pay water rates for conservation projects that reduce the 

risk of water shortage from drought from their existing supply, or that may extend the life of the 
existing supply infrastructure due to increased unit consumptive use patterns. 

o To see their water rates remain stable in the future due to increased operations costs to 
maintain the same supply including water treatment. 

o To reduce the impact on the global environment through reduction of materials and impact of 
large construction projects and ongoing use of chemicals in treatment and pumping. 

2.4 GVW Water Conservation Targets 

Technical Memorandum No.1 - Domestic & Agricultural Water Demand Forecast assumes demand 
projections to 2052 (as summarized in Table 1-1 ). Notable unit demand projections in this document assume 
that water conservation strategies are successful. Some key water 10 year conservation targets include: 

o The base residential water use (winter) existing average value is currently 271 L/ca/day. 
o To meet an average domestic consumption of 10,470 ML/y by 2022 (10 years), per capita 

consumption will need to drop to 250 L/ca/day. Reaching these values will require conservation 
strategies targeting domestic use. Individual strategies to reach this goal are addressed in 
Tables 4.1 and 4.2 later in this report. 

o Agricultural use should never exceed its allotment of 17,400 ML/y, based on 550 mm/year on 
current irrigated area plus some room for expansion. 

3. Current Water Conservation Initiatives 

3.1 Greater Vernon 

There are a number of water conservation initiatives currently being undertaken by GVW. Table 3-1 
separates these initiatives into three classes; educational, financial and regulatory. It is important to identify 
current initiatives to evaluate the effectiveness of these initiatives and for future planning. 

GVW has worked closely with the provincial government's BC Living Water Smart program as well as the 
Water Act modernization process, provincial programs aiming to better define water manageryient practices 
across B.C. The Water Smart program is also a national initiative. A brief outline of the national program and 
relevant statistics of usage across Canada are found in Appendix A. GVW staff have analyzed best 
practices in other jurisdictions for reducing outdoor water consumption, being the driver of summer demand 
peaks, which has informed the majority of the initiatives listed in Table 3-1. Education programs on more 
water efficient landscaping methods are favoured, such as an audit or rebate for landscaping services, over 
an irrigation controller rebate as many jurisdictions have found poor monitoring of irrigation systems to be a 
major factor in water waste. 
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Table 3-1 
2001-2011 GVW Conservation Initiatives 

I T~me Initiatives 

Educational • Public education through the OK Waterwise program - an education 
and outreach program of the Okanagan Basin Water Board including 
the "Make Water Work" media campaign. 

• Tips for reducing indoor and outdoor water use are on the website . 

• Several annual workshops have been hosted by the RDNO promoting 
"Waterwise" gardening at the Xerindipity Demonstration Garden. 
Topics include drip irrigation, xeriscaping and rain barrels. 

• An auditing program was planned to target high domestic water users 
and offer tools and advice to reduce excessive consumption practices. 

• A website (Okanagan Irrigation Management Program (OKIM)) now 
enables farm property owners to view the recommended irrigation 
water volume based on the property's soil type, crop, irrigation system 
and current weather for comparison to their own water consumption. 
RDNO provides the GVW consumption data to the system, while the 
website is maintained by an external consultant to allow participation of 
other water utilities. 

• Conservation Marketing, including bill-inserts, literature, school and 
public events, conferences, newsletters, workshops, training, paid TV 
and radio advertisements. 

Financial • Since 2006, GVW has administered a metering program that 
measures domestic and agricultural uses separately. As of 2012, 
approximately 90% of the agricultural connections are metered. 

• A domestic use fee structure using a base fee plus inclining block rates 
for consumption was implemented in 2011. A flat rate plus 
consumption fee is charged for non-domestic users. A tiered billing 
rate for water use over a customer's allocation was approved for 
agricultural customers in 2012. 

• A toilet rebate program was offered in the mid-2000's. This program 
was managed by the City of Vernon and District of Coldstream for their 
respective jurisdictions primarily to reduce sewage flows. 

Regulatory • Implementation of year-round water restrictions. No lawn or garden 
sprinkling is permitted between 10 am and 7 pm. 

• Issued a Drought Management Plan (2007, revised in 2011) 
recommending climate and flow monitoring parameters, a 5 year cycle 
for Watershed Risk Analysis, restrictions and percentage reduction of 
allocation at each stage (ie. 20% at Stage 2). 

• Encouraging the revision of municipal standards (in particular 
landscaping standards), bylaws and policies to incorporate water 
conservation. 

Drought Response • Committee of 26 volunteers from local business, government, schools, 

Team industry providing advice on developing the 2011 Drought 
Management Plan and Water Use Restrictions and the Staff Water 
Conservation Work Plan for 2011-2017. 
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3.2 Other Okanagan Communities 

Many other communities in Canada, British Columbia and the Okanagan Valley have initiated water 
conservation strategies that curtail water use and educate the general public. The City of Kelowna has been 
one of the more recent public water conservation successes, particularly in getting the message out to 
ratepayers. Since 1995, overall water consumption in that community has increased by 2 percent, while the 
population has grown 30 percent. Other communities and water improvement districts in the Okanagan have 
also initiated similar programs and have claimed success by reduction of water consumption. Most of these 
programs have included the installation and monitoring of water meters, but not all. Other improvement 
Districts within Kelowna are implementing consistent accounting for water conservation programs as part of 
the Kelowna Joint Water Committee. 

The most aggressive agricultural water conservation plan is used by the South East Kelowna Irrigation 
District (SEKID). Since the 1990's, the District was involved in a government program to install water meters 
on all agricultural connections. Over the past 12 years, SEKID developed a rate policy that was fair to all 
water users, yet penalized over-consumption. The policy has been modified on a couple of occasions, and 
still requires modification into the future. 

Of interest to GVW is the setting of an initial allotment by the SEKID's Board of Directors each spring. The 
District establishes the minimum allotment of water allowable to each irrigation connection based on water 
supply estimates established from reservoir levels, snowpack and precipitation levels. The maximum 
allotment is 686 mm/year per cropped area (6.86 ML/ha or 2.25 ac-ft/acre). This "drought value" was 
established as the minimum rate required to successfully irrigate a high water consumption crop under 
drought conditions (worked out by SEKID and the BC Ministry of Agriculture). If the Board of Directors felt 
there was risk of water supply shortage prior to the irrigation season, the annual allotment could be reduced 
across the board (ie. 80% of 686 =,or 50% of 686 = 343 mm, etc.). Any irrigator exceeding this allotment 
was subjected to a rate penalty based on an inclining block rate system. In the first few years of the 
program, up to 20% of irrigators exceeded their allotments and paid penalties. However, following the first 
major drought during the program, nearly all irrigators respected the allotment limitations. 

GVW has implemented a similar inclining block rate fee. Agricultural users can irrigate up to their allotment 
of 550 mm per year. An exception to this is during periods where restrictions have been implemented. See 
Appendix D for the percentage reduction at each restriction stage for GVW. 

Note: The discrepancy between SEKI D's 686 mm/year and GVW's 550 mm/year can be attributed 
mostly to soil type. While cropping and irrigation practices are somewhat similar, the soils in the 
SEKID area are gravelly to fine gravel in nature, with very high infiltration rates. The actual crop 
consumption figures are comparable. 

To compare performance and note other achievements in the Okanagan, we have compiled a list of current 
conservation initiatives from similar si~ed municipalities and water districts since 2001 (see Table B-1 in 
Appendix B). The RDNO services area has much in common with other Okanagan communities in terms of 
weather pattern, water use, size and community mindset. 
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Table 3.2 . Sample Statistics from Comparable Communities to GVW 
(Source: Associated Engineering, 2009) 

Community Population Winter July Per Current 
within Utility Residential Capita MOD 

Demand Demand (ML/d) 
(L/ca/d) (L/ca/d) .. I! 

62,000 
260 in 2003 

151 

City of Penticton 
35,000 330 (approx.) 1 920 (approx.) 

389 
(53 in 2003 

South East Kelowna ID 
6,000 233 1200 104 

Glenmore Ellison ID 
15,000 277 1155 68 

Black Mountain ID 
22,000 343 1415 158 

Note: 1. Values extracted from graph in report in City of Penticton (2011 ). 

3.3 Reclaimed Water System 

2012 Master Water Plan 

Total Demand 
(ML/y) 

14,600 (2010) 

6,851 (2011) 
8,300 2002 

16,251 (2009) 

N/A 

N/A 

In 1977, the City of Vernon commenced full-scale land-application of its treated wastewater, and since then 
the program has grown annually in response to increasing wastewater flows from the community. Following 
secondary (at times tertiary) treatment, the effluent is pumped to and stored in MacKay Reservoir. When 
extracted, the reclaimed water is then chlorinated then used to irrigate approximately 950 ha of agricultural 
and recreational lands within the town limits . The agricultural lands irrigated are zoned agricultural, but are 
not considered part of the agricultural licensed water supply. Land owners however, who use this water to 
irrigate pastures and hay, try not to over-irrigate their fields, as this leads to erosion, soil quality and access 
concerns. 

If the reclaimed water system becomes.an alternate supply for GVW's separated agricultural system, then 
water conservation practices and policies can affect the reliability of th is supply source. 

From a domestic perspective , implementing conservation policies to reduce urban water use should also 
decrease the resulting effluent quantity. While desirable to the City of Vernon from a waste management 
perspective, it does potentially affect future irrigation . There is currently not enough agricultural land to take 
irrigation water according to the 2011 Liquid Waste Management Plan process currently underway. 

From an agricultural perspective, urban conservation decreases supply of reclaimed water, however, 
provides additional supply available from surface water systems. 

3.4 Note on Water Meters 

Water meter readings for individual services are generally available for all domestic and agricultural 
supplies. GVW meter data is collected from the City, District of Coldstream and RDNO. The municipal billing 
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departments collect water meter information through an automated collection system sub-contracted to them 
from the RDNO. The meter data is processed by the accounting departments of each jurisdiction, which then 
processes billing. 

Each jurisdiction defines their accounts in different ways. Inconsistent data collection, archiving and 
reporting make comparison of water use statistics difficult. Assumptions are often made in differentiating 
such issues as Single Family Residents versus Multi-Family residences. For example, water meter records 
from GVW report that 14, 168 ML was consumed in 2011, however flow records compiled from water 
distribution system measurements show consumption at 22,440 ML. The 22,440 ML value is consistent with 
measurement trends in the past history of the utility. This unaccounted for water (approximately 8,000 ML) is 
significant. Some, but not all, of this amount may be attributed to system leakage within the distribution 
infrastructure, water for fire-fighting or water main flushing. The water meter records may be accurate, but 
they may be incomplete. 

Significant effort is needed by the Master Water Plan partners to coordinate data collection, quality 
assurance and quality control to successfully measure water, as well as implement consumption based fee 
systems. Evidence of this problem is the under-reporting and comparison of accounted water through the 
meter system to measured flows through the distribution system. For this Master Water Plan, the water 
meter data was cross-referenced with the GVW GIS water connection layer. Several gaps were visibly 
identified in the analysis (GVW later noted over 20 percent of information was missing or unaccounted for). 

When properly functioning, water meter information can provide detailed information on consumptive use 
practices within the various zones and groupings. It can, if effectively used, assist in leak detection. The 
meters can also be used to measure individual consumption and potential usage rates. 

4. Proposed Water Conservation Initiatives 

The proposed Water Conservation Plan in the following tables include water conservation strategies which 
include current strategies developed by GVW and target two main areas: general operations (Table 4-1) and 
user consumption (Table 4-2). User consumption has been further detailed in this Master Water Plan to be 
domestic and agricultural consumption. Each strategy has a budget and is either incorporated into general 
administration or operations, or as a special capital budget to be included in the capital funding tables. In this 
analysis we represent an annual staff requirement as an FTE (full time equivalent) in Table 4-1 a and 4-2a 
(ie. 2 FTE = 2 full time staff annually). The conservation strategies presented should be measured and 
adjusted every 4 years to assure succe.ss. 

4.1 Notes Concerning Conservation Initiatives Targeting GVW Operations 

We have added a significant program to improve both data management and reporting in this Master Water 
Plan. A key strategy is to improve the Quality Assurance and Quality Control of the data being reported, as 
well as reporting an accurate water balance. In the long term, this will improve accounting and reporting. The 
result should be better trust in the data, and a report tool to discuss rate penalties with ratepayers who 
exceed their allocations. Other programs, such as the AWWA Infrastructure Leakage Index benchmark 
system, are valuable tools to increasing the effectiveness of water conservation strategies. 
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4.2 Notes Concerning Conservation Initiatives Targeting GVW Users 

Table 4-2 outlines conservation strategies aimed at user education, practices, audits and bylaws. Each 
strategy has a general purpose and goal. Also included are potential measurables to assess success, as 
well as anticipated annual budget requirements for the next 10 years. These quantities and strategies should 
be reviewed during Plan updates or revisions, and should not only be examined every decade. 

4.3 Notes Concerning Agricultural Water Conservation 

A level of prudence should always be maintained when implementing water conservation policies for 
agriculture. In the Okanagan, irrigation is required for crop production. Irrigation water usage depends on 
numerous factors including the crop types, irrigation system types, climate and climate change, prevailing 
local practices, market forces, and water prices. Developing a conservation policy based on developing low 
consumptive use crops, for example, may not be a viable strategy, as economics and markets drive crop 
type. Maintaining a conservative allowance for irrigation should not be ignored. All agricultural operations 
are businesses, and their survival is based on sound business decision and reliable water supply. 

That being said, there are opportunities to conserve water within the operations, and the GVW should 
promote best practices where possible. 
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Table 4-1 Conservation Initiatives Targeting GVW General Operations 

- I 

-

I I I -Outcome Strategy Program Detail Tasks 
Target Conservation 

Measure of Success 
Measure 

Better Information Accurate Data and Management Provide accurate, precise and defendable data 1. Develop databases and data quality control processes. Complete data set, with Complete Annual Data Sets. 1.6 FTE 
processed from water meter data. 2. Reporting should be completed regularly and timely every year from all proper quality control and + 

constituents. consistentency across all $330k 

3. Quality control procedures to be consistent for all GVW. Use GIS jurisdications. 

• applications to note issues with data. Use AWWA standard process . 

4. Install remainder of water meters on agricultural supplies. 

5.Standardize water measurement procedures. 

, ____ 
'' -- ~·I"~--~"->- -- - ----- 1-- ------

GVW Annual Water Audit Prove an annual report summarizing all water use 1. Develop systems to analyze the data. Hire professionals to assist with u_,_,,uu~-- quarterly Annual Reports defining 1.7 FTE 

practices within GVW. Report all water use statistics by Quality Assurance issues once the data is considered correct (see above). consumption statistics. quarterly results and broken + 
community using quarterly water demand 2. Integrate GIS as a reporting tools to further analyze by Reduction of disputes and down by zone type and $200k 

• comparisons. neighbourhood/land use type/soils. disparities between users and constituency . 

3. Report by individual community for internal use. types based on better 
understanding of information. 

' ' ·-- - -- ------ --- , __ -- '---- 1-------· --- ' ' ------ " --- 1-------

Updating OKIM database OKIM is an irrigation management web tool used by 1. GVW is responsible for coordinating and managing the database for 10% reduction from Successful implementation of 2.0 FTE 
irrigators to compare their actual water use against OKIM. maximum allotment. incline block rate system for + 
predicted values. It can assist in determining if excess 2. OKIM provides opportunity for additional Quality Control of data. overuse. $250k • water is being applied, and providing educational tools 3. Educational tools can be added as part of the information. 

to mitigate over-irrigation practices. 

Improved Operations Reduction of Unaccounted For Water Losses 1. Completion of rehabilitation or replacement projects 1. Estimation of water leaks for the affected project, and the anticipated Reduction in average day 1. Measured decrease in UFW 1.0 FTE 
(UFW) and accounting for water savings. measured reduction. demand by 2022. + 

2. Identify major leaks using leak detection 2. Water leaks and seepage are eliminated or effectively reduced. 2. Number of confirmed leaks $300k 

• technologies. identified and repaired per 

year. 

Better Policy Revision of standards, bylaws and policies Landscape standards and land use bylaws are part of 1. Update Bylaws Overall Education, Public Buy- Policies that include Water lFTE 

each municipality's jurisdiction. Effort is required by all in, Responsibility Conservation targets 

• municipal partners to harmonize their bylaws across 

the region to ensure equitable conservation programs. 

----------- - --- --- -------- ----·- -- ---- ---- -
Revised Drought Management Plan Every 3-4 years, revise the GVW Drought Management 1. Last completed in 2011. New bylaw covering restrictions expected to be Ability of GVW to supply Report every 4 years. 0.4 FTE 

Plan using the latest information. passed in 2013. water effectively in a severe + 
2. Bylaw outlines water restrictions to be implemented should extended drought. $80k 
drought occur. 

• 3. Drought Response Team: 26 member committee including volunteers 

from local businesses. Can recall team in periods of drought. Will be doing 

annual report on conservation initatives to the team every year to maintain 

participation. 

Environmental Planning Support Okanagan Basin Research Promote local research into water conservation 1. Support Okanagan Basin Water Board, University of British Columbia Education and awareness. Participation in committees 1 FTE 

activities and participate in local committee activities. (Okanagan), Interior Health and other local community organizations Consistency in reporting. and provision of leadership. + 

• • • • • 2. Promote agricultural cropping practices that sustain soil structure, $200k 
nutrients and economic benefits. 

8.7 FTE 0.9 FTE 

+ 

Totals 
$1,360k $136 k/year 



Table 4-la Conservation Initiatives Targeting GVW General Operations 
Im le taf S h d I d E f t d C t • 

Outcome - Strategy 

Better Information Accurate Data and Management 30% FTE 30% FTE 30% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 1.6 FTE 

+ 
$50k Software $30k $30k $20k $20k $50k Software $20k $20k $20k $20k $330k 

Upgrade Data QA/QC Data QA/QC QA/QC QA/QC Upgrade QA/QC QA/QC QA/QC QA/QC 

• 
$30k $20k 

Data QA/QC QA/QC 

·-----··- ·-- ·-·-· 1- -- ··-- 1---- ....... 1---- ·-- -~- ' ... ··-·----------- ·----· --------
GVW Annual Water Audit 10% FTE 10% FTE 10% FTE 20% FTE 20% FTE 20% FTE 20% FTE 20% FTE 20% FTE 20% FTE 1.7 FTE 

+ 
$10k $10k $10k $30k Data $30k Data $30k Data $20k $20k $20k $20k $200k 

• consultant consultant consultant 

.•.... 1---·--··---·1-- 1---·- -----··· - .. ·--·- ·-· 1--· ... --- ··--· -------'- '-- ....... ·-·-'- --·- , ___ -----
Updating OKIM database 20% FTE 20% FTE 20% FTE 20% FTE 20% FTE 20% FTE 20% FTE 20% FTE 20% FTE 20% FTE 2 FTE 

+ 

$25k $25k $25k $25k $25k $25k $25k $25k $25k $25k $250k 

• 

Improved Operations Reduction of Unaccounted For Water Losses 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 1.0 FTE 

(UFW) + 
$30k $30k $30k $30k $30k $30k $30k $30k $30k $30k $300k 

• Leak Detection leak Detection leak Detection leak Detection leak Detection Leak Detection leak Detection leak Detection leak Detection leak Detection 

Program Program Program Program Program Program Program Program Program Program 

Better Policy Revision of standards, bylaws and policies 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 1 FTE 

• 
... , ________ 

-----· -----·-- - - ---- ··->···- ------ - ------ ·-· ----· --- --1--- -.-- . --------
Revised Drought Management Plan 20% FTE 20% FTE 0.4 FTE 

+ 
$40k $40k $80k 

• 

Environmental Planning Support Okanagan Basin Research 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE lFTE 

+ 

• • • • • $20k $20k $20k $20k $20k $20k $20k $20k $20k $20k $200k 

OBWB Annual OBWBAnnual OBWBAnnual OBWBAnnual OBWBAnnual OBWBAnnual OBWBAnnual OBWB Annual OBWB Annual OBWBAnnual 

fees fees fees fees fees fees fees fees fees fees 

0.9 FTE 0.9 FTE 1.1 FTE 0.8 FTE 0.8 FTE 0.8 FTE 1.0 FTE 0.8 FTE 0.8 FTE 0.8 FTE 8.7 FTE 0.87 FTE · 

+ 

Totals 
$165k $115k $155k $125k $125k $175k $155k $115k $115k $115k $1,360k $136k /year 



Table 4-2. Conservation Initiatives Targeting User Consumption 

-
- I . Tar et Conservation 

Ootoom• st,,togy ProgromD•l"I I T"k' I 9 
"'""" I "'"""o!So=" -

Pubhc Education 

• 
Irrigation Management (OKIM) Work with irrigators to manage their irrigation 

practices and improve efficiency. Use a web tool to 
allow self-management of water supplied to farmer. 

1. Reduce over-irrigation practices Reduce excessive irrigation Number of irrigators not 
2. More efficient irrigation maximizing profit and margins. practices. Use 5.50 ML/ha as paying fines from excessive 
3. Encourage installation of more efficent irrigation technologies. an irrigation threshold. use. 

···~- ·-····-l-·······l·-··--·-1----~----· ---~~- ~~ ·~-- ~-----·-·····-·-··-··--·-····--······ 

Audits 

Enforcement of Bylaws 

Rebates 

Totals 

Annual workshops on advanced technologies. Provide resources and professional assistance to 1. Promote irrigation technology in local conferences. Reduced peak demands Number of Workshops 

• • • • 

--1·~~- --~-·I-~-·~- ·--1 -~~ · --- -·------~-- ~ ~- ······-············~···· .•••••.•.• 

Conservation Marketing 

• • • • 

Agriculture Audits 

• 

I·····-····· 

ICI Audits for Landscape Irrigation 

• 

Year-Round Water Restrictions 

• • • 
··I- ..•.•.. ... 

Consumption Fee Structure Review 

• • • • 

············ .. ... . ...... 

Inclined Block Rate Program 

• 

Rebate Programs 

• • • 

educate water users on best management practices and 2. Promote training - Certified Irrigation Designers/ Technicians through BC 
latest technologies. Irrigation 

,_ - .. ·-.. l··-···· .. ······---
Market water conservation to the general public on a 1. Promote awareness of water conservation practices on line with 1. Reducing peak demands Maintaining reductions on an 
continuous and dilligent basis. interactive tools (OK Waterwise). and per capita consumption. annual basis. Track years of 

2. Okanagan Basin Water Board tools (ie. BC Water Use Reporting Centre) 2. Continuous education to excessive demand. 
3. Water Conservation Calculator. maintain long term water 
4. Advertise regularly using bill-inserts, literature, school and public events, savings 
conferences, newsletters, workshops, training, paid TV and radio 

Target agriculture connections with unusually high 
water demands using results from OKIM and water 
metering information. 

advertisements. 

1. Perform pilot studies on selected agricultural users from OKIM. 
2. Investigate for leaks, breaches, problems. 
3. Develop audit report and recommendations. 
4. Offer rebate for professionals to do audit, help build buy·in by local 
irrigation businesses, or hire Certified Irrigation Designer/Auditor 

Target ICI users with high water use measurements to 1. Perform pilot studies on certain users to audit water use a daily basis 
examine possible changes that promote water (Based on quarterly readings). 
conservation. Perform water audit. 2. Identify those connections where excessive water use is expected. 

Investigate for leaks, breaches, problems. Target customer volunteers based 
on consumption and analysis of property (airphoto) to suggest high demand 
features. 
3. Develop program materials and determine possible properties in 2012. 
Contact customers to secure participation. 

Continue practice of year-round water use restrictions 1. Specifically defined sprinkler schedules. 
on domestic outdoor water use. 2. Enforce water use restrictions and couple with education/rebate 

programs to encourage long term behaviour change . 

With sound data, confirm that fees meet the revenue 
requirements of GVW. 

Use annual data and water use reporting. Develop trust in using data for 
annual flow comparisons. 
1. Currently, a flat rate plus consumption fee is charged for non-domestic 
users. 
2. Penalty system - Summer Surcharge 

3. Hire consultant to provide analysis to support long term fee structure 
(projections, maintenance cost cycles, etc). 

lrrigators are allowed to apply up to 550 mm of water 1. Use OKIM to manage values and supplies. 
per year as per their allotment. A flat rate is applied to 2. Staff must charge based on exceedence. 
this value. An inclined block rate is applied to those 
who exceed their allotment. The rates increase with 
increasing exceedence. 

3. Manage feedback from users. 

Promote landscape changes that promote water 1. Start irrigation timer/tensiometer shut-off program in 2017. 
conservation. Provide grants and rebates for individual 2. Examine possible rebates. 
concepts and new technologies that improve water use. 

Reduce UFW and inefficient Measured reduction in water 
irrigation practices. consumption on affected 

agricultural connections. 

Reduce UFW and inefficient Measured reduction in water 
irrigation practices. consumption on affected ICI 

connections. 

No landscape irrigation on Reduce MOD. Reduction of 
Mondays (GVW). peak demands. Meet 
Simpler implementation of minimum demands during 
higher stages. drought year. 

. ..... . .... 

Water measurement Revenue reflects water use 
precision and accuracy statistics and is sustainable. 

........... 

Excessive agricultural demand Reduce overall agricultural 
beyond the allotment and a consumption by 10% by 2022. 
fair supply accounting system . 

2012-Start. Target top 20 
customers in first 2 years, 

then expand to other 
customers in 2014+ 

Measured decrease in base 
residential use in 2022 for 

those using the rebate . 

lFTE 

lFTE 

$110k 

lFTE 

$100k 

1.75 FTE 

$175k 

1.75FTE 

$175k 

1.0 FTE 

$40k 

····-···· .. 

0.5 FTE 

$10k 

0.5 FTE 

1.6 FTE 

+ 
$190k 

10.1 FTE 

+ 
$800k 

. ..... 

1.0 FTE 

+ 
$80k/year 

······ 



Table4-2a. Conservation Initiatives Targeting User Consumption 

Im lementati S h d I d E f t d C st • 

Outcome - Strategy 

Public Education Irrigation Management (OKIM) 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10%FTE 10% FTE 1 FTE 

• 
---- -----~-------· -~~--- -----

Annual workshops on advanced technologies. 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE lFTE 

$20k $10k $10k $10k $10k $10k $10k $10k $10k $10k $110k 

• • • • Detailed user 

survey 

, _____ 
---------- ,,,,~1~-----1-- ·-'------- ·----- , ___ ------------- ----·-- ·-- , __ ----- ·----- ----· , __ ---·--- ·-· --

Conservation Marketing 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 1 FTE 

$10k $10k $10k $10k $10k $10k $10k $10k $10k $10k $100k 

• • • • Materials+ Materials+ Materials+ Materials+ Materials+ Materials+ Materials+ Materials+ Materials+ Materials+ 

Adverts Adverts Adverts Adverts Adverts Adverts Adverts Adverts Adverts Adverts 

Audits Agriculture Audits 25% FTE 25% FTE 25% FTE 25% FTE 25% FTE 10% FTE 10% FTE 10% FTE 10%FTE 10% FTE 1.75 FTE 

$25k $25k $25k $25k $25k $10k $10k $10k $10k $10k $175k 

• 5 Agr audits per 5 Agr audits per 5 Agr audits per 5 Agr audits per 5 Agr audits per 2 Agr audits per 2 Agr audits per 2 Agr audits per 2 Agr audits per 2 Agr audits per 

year year year year year year year year year year 

. ,_ -·' ---· --, __ _,_ .... ·----- '--··- ·------ -- ... --- '-· ·---- - --
ICI Audits for Landscape Irrigation 25% FTE 25% FTE 25% FTE 25% FTE 25% FTE 10% FTE 10% FTE 10% FTE 10% FTE 10% FTE 1.75FTE 

$25k $25k $25k $25k $25k $10k $10k $10k $10k $10k $175k 

• 5 ICI audits at 5 ICI audits at 5 ICI audits at 5 ICI audits at 5 ICI audits at 2 ICI Audits per 2 ICI Audits per 2 ICI Audits per 2 ICI Audits per 2 ICI Audits per 

$1,000 per audit $1,000 per audit $1,000 per audit $1,000 per audit $1,000 per audit year year year year year 

+final report +final report +final report + final report + final report 

Enforcement of Bylaws Year-Round Water Restrictions 50% FTE 50% FTE Note: Depends 1.0 FTE 

on year of 

• • • $20k $20k drought $40k 

•-~-- I- 1--- •~ ---·---- .. --- , _____ --1---·-~-

Consumption Fee Structure Review 5% FTE 5% FTE 5% FTE 5% FTE 5% FTE 5% FTE 5% FTE 5% FTE 5% FTE 5% FTE 0.5 FTE 

$10k $10k 

• • • • 

1-------- -- I-· I··· ------ 1--·-- -- ------ __ , ____ 
' -- --- ---·- ,_ ·-· -- - ---- ·- . ' ' - ' --- --- -- . --·----

Inclined Block Rate Program 5% FTE 5% FTE 5% FTE 5% FTE 5%FTE 5% FTE 5% FTE 5% FTE 5% FTE 5% FTE 0.5 FTE 

• 

Rebates Rebate Programs 20% FTE 20% FTE 20% FTE 20% FTE 20% FTE 20% FTE 20% FTE 20% FTE 1.6 FTE 

+ 

$50k $30k $20k $20k $10k $20k $20k $20k $190k 

• • • Irrigation Timer Irrigation Timer Irrigation Timer Irrigation Timer Irrigation Timer 

Rebate Rebate Rebate Rebate Rebate Rain Barrel Rain Barrel Rain Barrel 

Program Program Prag ram 

0.9 FTE 0.9 FTE 1.1 FTE 1.6 FTE 1.6 FTE 0.8 FTE 0.8 FTE 0.8 FTE 0.8 FTE 0.8 FTE 10.1 FTE 1.0 FTE 

+ + 

Totals 
$80k $70k $120k $120k $110k $60k $60k $60k $60k $60k $800k $80k/year 



AECOM, Associated Engineering, Kerr Wood Leida! Greater Vernon Water 2012 Master Water Plan 

5. Conclusions and Recommendations 

Greater Vernon Water has invested significant effort in developing a water conservation policy with the goal 
of reducing daily water consumption, thereby reducing operational losses and mitigating impacts in times of 
drought. The water system is similar to other Okanagan valley water systems unique to British Columbia 
which are required to deliver water to an urban and agricultural community. Because of this unique delivery 
structure, it has been difficult to identify whether water conservation efforts are indeed effective, as the main 
water measurable remains total water used. Further detail into domestic and agricultural demands will 
require analysis using the available water meter information as it becomes available from the municipal 
billing partners. 

Water conservation strategies have been developed to target two main areas: general GVW operations and 
user consumption, which includes all domestic, agricultural and ICI consumption. Each strategy has a 
suggested budget. We have identified that GVW would need to include a complement of 1.9 FTE (full time 
equivalent staff) and a project budget of $215,000 per year to implement all the water conservation 
strategies identified in this plan. These costs will be incorporated into a later technical memoranda involving 
rate structure analysis. 

Based on the above conclusions, we recommend the following: 

• GVW implement the water conservation plan identified in Tables 4-1 and 4-2 with a complement of 1.90 
FTE (full time equivalent staff) and a capital budget of $215,000 per year. 

• The priority is to establish a sound data collection and annual water balance report process that 
accumulates, compiles and scrutinizes the water meter data from the various jurisdiction. 

• Other strategies that target GVW operations include: 
o Maintaining and updating the OKIM database 
o Reducing Unaccounted For Water Losses (UFW) 
o Coordinating with applicable municipal and provincial jurisdictions to encourage revision 

of standards, bylaws and policies affecting water demand such as the Building Code 
and Landscape Standards bylaws 

o Revising the Drought Management Plan as per recommended 5 year cycle. 
o Supporting Okanagan Basin research 

• Strategies that target GVW Water Users 
o Assisting with irrigation management using OKIM 
o Promoting annual workshops on irrigation technologies 
o Promoting conservation marketing 
o Recommending agriculture irrigation audits 
o Performing ICI Audits for Landscape Irrigation 
o Continuing year-round water restriction education and implement more stringent 

restrictions as determined by climate and operational triggers set out in the Drought 
Management Plan 

o Annual consumption fee structure reviews 
o Continue Inclined Block Rate Program and review its structure to maximize 

effectiveness 
o Implement other rebate programs 

• GVW track their water use using a web based tools developed in British Columbia such as the BC Water 
User Reporting Centre or Water Conservation Calculator. 

• That GVW review and revise, if necessary, water conservation strategies at least every 5 years. 
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AECOM, Associated Engineering , Kerr Wood Leidal Greater Vernon Water 2012 Master Water Plan 
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Appendix A. WaterSmart Order 
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AECOM, Associated Engineering, Kerr Wood Leidal Greater Vernon Water 2012 Master Water Plan 

Department of the Interior. WaterSmart Order 

Conference Board of Canada. 2012. Website. http://www.conferenceboard.ca/hcp/details/environmentlwater
consumption.aspx 

1. How does Canada's water consumption compare to that of other countries? 

Canada's water consumption was 1,494 cubic metres per capita (1.494 ML/y/capita) in 2000. In their homes 
alone, Canadians used over 300 litres of water per person per day. Canada's water consumption per capita 
was over nine times greater than that of the U.K., the best performer, and more than double that of the 16-
country average. Only the U.S. consumes more water per person, at 1,682 cubic metres (1.682 
ML/y/capita). 

2. Why does Canada use so much water? 

Industry is Canada's largest water user, using 68 per cent of the total water used in Canada in 2000. 
Industry use includes cooling machinery and equipment, producing energy, cleaning goods for 
manufactured items, and acting as a solvent. Of the industrial water users, thermal-electric power producers 
withdraw almost 80 per cent. Manufacturing industries take just over 19 per cent-where water is mainly 
used in the pulp and paper products industry, primary metals industry, and chemicals and chemical products 
industry. Mining industries are responsible for 1 per cent of total industrial withdrawals. 

Domestic water use - which includes water used in commercial establishments and public services such as 
schools and hospitals-accounted for 20 per cent of total water use in Canada in 2000, although average 
residential water use per person dropped slightly from 335 litres per day in 2001 to 329 litres per day in 
2004. Domestic water use includes drinking water, as well as all water withdrawn for homes, municipalities, 
commercial establishments, and public services like hospitals. 

Residential water use per capita is generally lower in cities and larger communities than in smaller 
communities. This may be linked to water metering and volume-based pricing. Homes, institutions, and 
businesses in cities and larger communities are more likely to have water meters than those in smaller 
communities. Municipalities that charge according to the volume of water used have a lower average daily 
consumption rate. 

Agricultural water use accounted for 12 per cent of total water consumption in Canada in 2000. Main 
agriculture water uses include irrigation (85 per cent) and livestock watering (15 per cent). Irrigation needs 
differ among the various regions of Canada. Some areas, such as southern Alberta, have a relatively large 
portion of land under irrigation. Other regions, such as Quebec, have a very small portion of the arable land 
under irrigation. Irrigation is needed mainly in the drier parts of Canada, such as the southern regions of 
Alberta, British Columbia, and Saskatchewan. These regions account for 85 per cent of all irrigation in 
Canada. 

Some water users are more efficient than others. When the amount of water returned to the environment is 
taken into account, the proportions change considerably. Water use in agriculture is particularly inefficient, 
returning less than 30 per cent of water consumption.8 Thus agriculture represents the largest consumer of 
water iri Canada. 
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Appendix B. Water Conservation in Comparable Communities 
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Table B-1. Recent Conservation Initiatives by Other Okanagan Communities. 

- - - - -- -- - --- - -- -- --- -- -- --- -- -- -- --- -- -- -- -- - -- - -- -- - - -

Area Conservation Initiatives Trends 

City of Kelowna 

Black Mountain ID 

• 

• 

• 

• 
• 

• 
• 

• 
• 
• 
• 
• 
• 

Demand Side Management (DSM). Current goal is to reduce the maximum day demand by 15% from 
2007 to 2012. 
Work with all other water purveyors within Kelowna to ensure a consistent approach is applied 
throughout the community. 
Public Communication Program and Customer Education - Use social marketing and customer 
education. Work with high water user to develop reduction strategies. 
Link Water Conservation to Development Approvals. 
Effective Full Cost Pricing with Volume based pricing structures. Promote revenue neutrality and 
provide incentives by penalizing heavy users and rewarding low users. 
Reduce water system leakage - identify priority areas and complete leak detection surveys . 
Promote and ensure the use of water efficient fixtures. Review existing fixture bylaws to ensure latest 
technology. 
Water re-use opportunities . 
Successful program in significantly reducing water requirements for City gardens . 
Indoor and outdoor conservation tips listed on the City of Kelowna website . 
An educational program called "Living Water Smart" is currently being promoted by the City . 
Water restrictions are implemented when required . 
Public Communication program has been expensive, but very effective . 

• BMID is partially metered. All larger irrigators = 600 residential (12%) 
• Irrigation Sprinkling Policy - Odd/Even Days 
• Drought Stage Sprinkling Regulations 

• BMID Staged plan for water conservation is based on economics, supplying appropriate quality water 
and education. 

o Meter installation for large irrigation parcels $500/ML saved 
o Construct additional storage $600-1500/ML stored 
o Domestic Water Meter Installation $2,500/ML saved 

• Kelowna Joint Water Committee (KJWC) recommendations 
o Bylaw 7900 reduced MOD from 3,000 L/ca/d to 2,400 L/ca/d. 
o MOD 

• Use 1,800 L/ca/d for SFU 
• Use 900 L/ca/d for MFU 
• Use 675 mm/y for Agriculture 

o ADD = 700 l/ca/d 
o Leakage Reduction 

• Leakage represents 9.1 % of annual demand (Low, but trend is seasonal use). 

• SFU - Per Capita water use decreasing steadily since 1998. Average 
monthly water use 56 m3/month in 1995 is now 37.3 m3/month in 2010. 

• Total water use has increased by 2 percent since 1995, while population 
has grown 30 percent. 

• Average monthly use reduced from 56 m3 to 40 m3 from 1996 to 2009 
while population increased from 48,000 to 64,000 . 

• The City of Kelowna water utility uses a flat base rate plus a variable 
consumption charge for residential customers. For agricultural customers a 
rate of $104/acre/year is charged . 

• Population = 65,600 (2010) 
o Average Residential Demand = 394 L/ca/d (595 in 2003) 
o Winter Residential Demand = 208 Uca/d (260 in 2003) 
o July per capita Demand = 561 L/ca/d (784 in 2003) 

• Population = 22,000 
• Current MOD = 158.0 ML/d 
• Leakage is noted at 30 lps, or 80 ML/month. 
• Summer demands are 15 times base winter demand (Agriculture & 

Domestic). 
• Winter Residential Demand= 343.3 L/ca/d 
• July per capita Demand = 1415. 7 L/ca/d 
• MOD 

o SF Lot (Base)= 0.0076 lps/unit 
o SF Lot (seasonal) = 0.075 lps/unit 
o Grade "A" irrigation= 0.725 lps/ha 



~~~~~~~~~~~--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Area Conservation Initiatives Trends 

Glenmore Ellison JD 

South East Ke/owna ID 

• 
• 
• 

• 

Irrigation Sprinkling Policy - Odd/Even Days 
Drought Stage Sprinkling Regulations 
Metering program since 2005. Large water use and new customers are metered . 

Kelowna Joint Water Committee (KJWC) recommendations 
o Bylaw 7900 reduced MOD from 3,000 L/ca/d to 2,400 L/ca/d. 
o MOD 

• Use 1,800 L/ca/d for SFU 
• Use 900 L/ca/d for MFU 
• Use 675 mm/y for Agriculture 

o ADD = 700 l/ca/d 
o Leakage Reduction 

• Leakage represents 9.1 % of annual demand (Low, but trend is seasonal use). 

Metering program implemented prior to 2001. 
• Establish drought year requirement equal to 686 mm of water applied to all agricultural land (6.86 

ML/ha or 2.25 acre feet of water per acre of irrigated land - Average of all soil types). 
• Meters measure excess water use (above the drought year requirement) . Drought year entitlement 

can be modified slightly depending on soil type. 
• Inclined block rate system used to determine excess rate structure (penalties). Trustees retain the 

authority to discontinue water service at its discretion. 

400 irrigation meters - $784 over 4 years ($1,960/meter). 
10% reduction= 1660 ML, or $470/ML 

Cost benefit analysis 
Phase 1 of the program resulted in a net financial gain for the district based on the value of the water 
surplus identified. One hectare of land has a drought year water requirement of 6.86 ML/ha (2.25 acre
feeUacre) of water. In 1998 water rights for one hectare of land could be purchased from the district for 
$4,942 ($2,000 per acre). The water surplus created through metering and other water use efficiencies is 
adequate to supply 242 hectares (600 acres) of land and the total revenue potential from the sale of these 
water rights amounts to $1 ,200,000. The total cost of the metering program amounted to $784,000. The 
benefit to cost ratio through Phase 1 of the program can be calculated as follows: 

• Program Benefit (value of water rights freed up)= $1,200,000 
• Program Cost= $784,000 
• BenefiUCost Ratio = 1.53 

SEKID believes the allotment system is an effective method for managing agricultural water. 
• The allotment provides an adequate volume of water under drought year conditions 
• The inclined block rate for water use in excess of the allotment deters significant excess water use, 

without severely penalizing those who exceed their allotment by a minor amount. 
• The system is designed to eliminate water waste, not beneficial use. 

• Also, 2011 
o Sprinkling will permitted on an odd/even basis depending on your address: 
o Odd numbered addresses will water on odd numbered dates and even numbered 

addresses will water on even dates. 

• Population= 15,000 
• Current MOD= 68.3 ML/d 
• Leakage is noted at 15 lps, or 1.32 MOD. 
• Winter Residential Demand= 277.3 L/ca/d 
• July per capita Demand = 1155 L/ca/day 
• MOD 

o SF Lot (Base) = 0.0095 lps/unit 
o SF Lot (seasonal) = 0.0456 lps/unit 
o Grade "A" irrigation= 0.520 lps/ha 

• 

• Population= 6,000 
• Current MOD = 103.9 ML/d 
• Leakage is noted at 23.8 lps, or 2.1 MOD. 
• Winter Residential Demand = 232.7 L/ca/d 
• July per capita Demand = 1199.5 L/ca/day 
• MOD 

o SF Lot (Base) = 0.008 lps/unit 
o SF Lot (seasonal) = 0.082 lps/unit 
o Grade "A" irrigation= 0.575 lps/ha 

• Agricultural demand reduction of 10 percent. 
• 22% reduction in demand under drought conditions (2003), significantly 

reducing water use while maintaining adequate supply for agricultural use. 
• Annually, success in reducing excess water consumption based on 

comparison to drought water requirement (established annually by the 
Board). 

• Budget required to maintain all meters in good operation. 



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Area Conservation Initiatives Trends 

• Water tips on website - address indoor water use, lawn and garden, household leaks. • Consumption billing is incorporated within West Kelowna . 
• Stage 1 sprinkling restriction in place for all irrigation season. • Combined result has been an annual water demand reduction of 24% and 
• In 2003 set up sprinkling regulations which resulted in a 15% reduction in average summer demand a MOD decrease of 26% since 2002 . 

District of West Kelowna over the next three years. 
• A universal water metering program was implements between 2006 and 2010 . 
• Irrigation: From 2007 to 2009 the WID studied the use of agricultural water. With input from an 

Agricultural Water metering Advisory Committee a bylaw was setup to allow a maximum of 24 inches 
of water per acre from June to the end of the irrigation season. 

2011 Outcomes 
1. Expand Water Smart Initiative - to develop and implement demand management initiatives aimed at Status -
benefiting residential and small business water users. • Environmental Ambassador pilot project was extended to February in 
2. School Presentations - to promote conservation to the younger generation order to allow for measurable results. Overall, businesses were far more 

driven to adopt electrical suggestions over water conservation 
measures. In fact the goal of reaching 100 small to medium sized 
businesses was not met, though approximately 80 businesses did 
participate. 

• No water restriction fines served to residents or businesses 

• Participate and promote BC Drinking Water Week with bus shelter ads . 

• Focus on where our water comes from, the costs and processes 
required to provide safe drinking water and the importance of turning off 
the tap 

• Create activities to engage students as well as adhere to prescribed 

2012 Water Conservation Goal and Objectives 
learning outcomes 

City of Penticton 1. Reduce Peak Day Demand and Average Daily Demand. • MOD has been reduced from 53MLD in 2003 to 39 MLD in 2010. 
0 Purpose - minimize the implication of our growing community on water resources. • ADD reduced from 23MLD in 2003 to 18 MLD in 2010 . 

Effectively develop programs which aim at reducing Peak Day Demand and Average Daily • Irrigation water: (Non treated): $133/acre/year 
Demand. 

2. Update Water Conservation Webpage • Domestic: Flat rate based on meter size, plus consumption 

0 Purpose - provide relevant solutions to reducing water waste as well as timely information 
$1.46/hundred cu.ft. 

on water consumption in order to promote the cause and effect of turning off the tap. Every 
drop counts! 

3. Promote Canadian Drinking Water Week and BC Drinking Water Week 
0 Purpose - distribute posters and information regarding local activities including contests 

thru OBWB and BCWWA. 
4. Collaborate with OBWB and ROOS regarding public messaging 

0 Purpose - cost sharing initiative promoting similar messages 
5. Participate in Farmer's Market and other Community Events 
6. Water System Understanding: 

0 Identify Unaccounted for Water - leakage, errors in recording and accounting, illegal 
connections, malfunctioning meters, leakage at open reservoirs, reservoir or creek 
diversion overflow and theft. 

0 Reducing UFW - Using leak detection equipment like portable strap on flow meters with 
data loqqers 
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WATER CONSERVATION 
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0 
0 

CALCULATOR 

What Is the Water 
Conservation Calculator? 

Why Incorporate Water 
Conservation into Community 
Planning? 

Provincial Commitment 
to Water Conservation 

Using the Water 
Conservation Calculator 

Benefits of the Water 
Conservation Calculator 

0 What Is the Water 
Conservation Calculator? 

The Water Conservation Calculator 0NCC) is a free, 
web-based decision-support tool used to illustrate 
how specific water conservation measures can 
yield both fiscal and physical water savings for 
communities. 

The WCe produces charts and a printed report 
intended to support the case for water conservation 
when presented to decision makers. 

Other key functions of the WCC include: 

• providing useful information on the current 
state of the water system; 

• offerirg a "snap shot" of future demands 
and the positive impacts of conservation 
on those demands; 

• assisting in more accurately targeting 
conservation efforts, thereby increasing 
the cost effectiveness of conservation 
initiatives; and 

• assisting in decision making around new 
infrastructure by illustrating the possibility 
of capital deferment. 

The WCC is designed for use by small to mid-size 
communities; however the wee may be useful to any 
community wanting to conserve water. 

e Why Incorporate Water 
Conservation into Community 
Planning? 

Water is an essential resource that sustains not only 
human health and well-being, but the health of the 
natural environment. 

A changing climate, increasing urbanization and 
population growth present significant challenges to 
community water supplies and infrastructure. 

Water conservation plays an important role in 
protecting and preserving water resources by 
helping communities adapt to changing conditions. 
Conservation allows communities to provide safe and 
clean water more quickly, economically and with less 
impact on the environment than traditional source 
development or infrastructure upgrade projects. 

Incorporating water conservation into community 
planning can: 

• extend the life of both drinking water and 
wastewater infrastructure; 

• reduce operation and maintenance costs; 

• increase resource use efficiency; 

• reduce greenhouse gas emissions from 
decreased energy consumption; 

• reduce water source degradation; 

• preserve aquatic ecosystem health and 
functionality; and 

• help communities adapt to climate change. 



ll!Jt.. Provincial Commitment to 
~ Water Conservation 

The government of British Columbia (Province) is 
committed to supporting sustainable and integrated 
water resource management. 

In Living Water Smart: B.C.'s Water Plan, the 
Province outlines its targets for water conservation, 
including: 

• water use in B.C. will be 33% more 
efficient by 2020; 

• 50% of new municipal water needs will be 
acquired through conservation by 2020; 

• water laws will provide incentives to be 
water efficient by 2012; and 

• new approaches to water management 
will address the impacts from· a changing 
water cycle, increased drought risk, and 
other impacts on water caused by climate 
change by 2012. 

The Ministry of Community and Rural Development 
(MCD) capital grant programs play an important role 
in supporting water conservation and meeting the 
targets of the Living Water Smart plan. 

Water conservation plans are a conditional 
requirement for those local governments receiving 
funding from MCD for drinking water or wastewater 
projects. 

The WCC can assist communities in meeting the 
conditional requirements of MCD capital grant 
programs while meeting both local and provincial 
commitments to water sustainability. 

~ Using the Water 
"' Conservation Calculator 

The WCC is easy to navigate, with instructional text to 
help guide the user through each of the five modules. 
Technical support is also available through the 'help' 
function. 

A basic understanding of the community water system 
is necessary to use the WCC. Before beginning, 
community and water system data will need to be 
collected. Data requirements have been categorized as 
mandatory and optional. 

The WCC is designed to provide value using only 
mandatory data, however including optional data will 
improve results. Some mandatory data fields include: 

• service population; 

• projected annual population growth rate; 

• total annual water supply capacity; 

• maximum daily supply capacity; 

• total annual water demand; and 

• annual water system budget. 

The time required to gather data will depend 
on the level of detail and the availability of the 
data being collected. Once the selected data 
have been collected, approximately half an 
hour should be reserved to complete the 
existing system profile in the wee. 
Once the existing system profile is complete, 
users have the option to examine a variety of 
conservation measures. The WCC includes cost
effective conservati.on measures for the residential, 
commercial, institutional and industrial sectors. 

The WCC provides the opportunity to create multiple 
reports, allowing the user to compare and contrast 
the savings gained from a combination of different 
conservation measures. 
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~ Benefits of the Water 
~ Conservation Calculator 

Water conservation plays a critical role in 
managing water resources. The wee is 
designed to help B.C. communities take 
positive action towards conservation. 

Using the wee will allow users to: 

• collect and record community water 
system data; 

. • prepare useful information about the 
current state of the water system and 
future. demands; 

• compare the water savings from water 
conservation to supply-side upgrade 
options; 

• compare the costs of water 
conservation to supply-side upgrade 
options; 

• assist in decision making around 
new infrastructure by illustrating the 
possibility of capital deferment; 

• more accurately target conservation 
efforts, thereby increasing the 
cost effectiveness of conservation 
initiatives; 

• forecast future population and water 
supply scenarios to assist with 
community climate change planning and overall 
growth management; and 

• generate up to seven charts and a printed PDF 
report to help present the case for water 
conservation to decision makers. 

5 .1 Annual Demand 5.2 C>ailv Demand 5.3 Hourly Demand 
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NORMAL STAGE 1 STAGE 2 STAGE 3 STAGE4 

DESCRIPTION: Represents normal (i.e. average) DESCRIPTION: Represents below normal conditions for DESCRIPTION: Represents low water supply conditions for DESCRIPTION: Represents very low water supply DESCRIPTION:Strict water use restrictions are necessary 
conditions for local area. Water use restrictions focus on local area. Water use restrictions focus on water use local area. Water use restrictions are necessary to sufficiently conditions. Water use restrictions are necessary to to maintain critical supply. Intended to reduce water use 

Residential Water Use water use efficiencies and drought awareness. efficiencies intended to reduce water use by roughly 10%. reduce water demand. Intended to reduce water use by roughly maintain supplies during a period of critical water by 90%. Represents an emergency loss of supply during 
Restrictions If triggered by drought, represents early drought (drier 20%. If triggered by drought, represents moderate drought shortage. Intended to reduce water use by roughly 50%. If which water Is spared for consumptive and sanitary 

than average) conditions for local area. conditions. triggered by drought, represents severe drought purposes only. 
conditions for local area. 

ACTIVITY RESTRICTION DETAILS• RESTRICTION DETAILS• RESTRICTION DETAILS• RESTRICTION DETAILS• RESTRICTION DETAILS* 

Lawn and Aesthetic 

Garden Watering - Manual 
Watering allowed between 6am-10am and 7pm-12am Watering allowed between 6am-10am and 7pm-12am Watering allowed between 6am-10am and 7pm-12am, up to Watering allowed between 6am-10am and 7pm-12am, 1 

A Sprinklers 
up to 3 days per week. up to 3 days per week. 2 days per week. day per week. 

Odd Address Schedule Tuesday, Thursday, Saturday Tuesday, Thursday, Saturday Tuesday & Saturday Saturday 

Even Address Schedule Wednesday, Friday, Sunday Wednesday, Friday, Sunday Wednesday & Sunday Sunday 

Lawn and Aesthetic 

Garden Watering - Watering allowed between 12am-6am up to 3 days per Watering allowed between 12am -6am up to 3 days per Watering allowed between 12am -6am, up to 2 days per 
Watering allowed between 12am -6am, 1 day per week. 

Automatic Timer Sprinkler week. week. week. 
B Systems 

Odd Address Schedule Tuesday, Thursday, Saturday Tuesday, Thursday, Saturday Tuesday & Saturday Saturday Use of GVW supplied water for all forms of aesthetic 
Even Address Schedule Wednesday, Friday, Sunday Wednesday, Friday, Sunday Wednesday & Sunday Sunday lawn and garden watering is prohibited. 

Lawn and Aesthetic Watering allowed up to 3 days a week as per Stage 1 
c Garden Watering - Micro Anytime Watering allowed any day between 7pm-1 Oam . odd/even Lawn Sprinkling restriction days (Line A) between 

Watering allowed Tuesdays & Fridays between 7pm-

Jet or Drip Irrigation 7pm-10am. 
10am. 

Lawn and Aesthetic 

Garden Watering - Watering allowed up to 3 days a week as per Stage 1 
Watering allowed Wednesdays & Sundays between 6am D Handheld Sprinkling Anytime Anytime odd/even Manual Sprinkler restrictions (Line A) between 6am-

(spring-loaded nozzle on 10am & 5pm-12am. 
10am & 7pm-12am. 

hose or watering can) 

Follow supplier recommended watering schedule. After 
Follow supplier recommended watering schedule. RDNO sprinkling permit required. Sod requires 2 week 

No new permits issued for seeded lawns. Placement of 
New (non-established) installation (2 weeks for Sod or 6 weeks for Seeded Recommended that seeding start no later than Mfil'._11 or permit to be displayed on lawn. Seeding must start before 

sod may take place with sprinkling permit not to exceed 
E Lawns and Landscaping Lawns) resume watering as per Lawn & Aesthetic after...fuillL.1. After installation (2 weeks for Sod or 6 8J2.dGill or after~ and requires a 6 week permit to be 

2 week period. After permit period, resume watering as 
No new permits issued or renewed . Use of water 

Sprinkling Garden Watering restrictions for your irrigation system 
weeks for Seeded Lawns) resume watering as per Stage displayed on lawn. After permit period, resume watering as 

per Stage 3 Lawn & Aesthetic Garden Sprinkling 
supplied by GVW prohibited. 

(Lines A-D). 1 Lawn & Aesthetic Garden Watering restrictions for your per Stage 2 Lawn & Aesthetic Garden Sprinkling restrictions 
restrictions for your irrigation system (Lines A-D). 

irrigation system (Lines A-D). for your irrigation system (Lines A-D). 

Food Gardens and Fruit Follow Lawn and Aesthetic Garden Watering restrictions, Follow Stage 1 Lawn and Aesthetic Garden Watering 
Follow Stage 1 Lawn and Aesthetic Garden Watering 

Watering allowed Tuesdays & Fridays between 6am -
F 

Trees/Shrubs 
as noted above (Lines A-D), for the irrigation system in restrictions (Lines A-D above) for the irrigation system in 

restrictions (Lines A-D above) for the irrigation system in use. 
10am and 7pm to 12am, as required to maintain plant Use of water supplied by GVW prohibited. 

use. use. health. 

Garden Ponds, Aesthetic Filling and refilling is permitted on days and times Filling and refilling is permitted on days and times Filling and refilling is permitted on days and times specified 
Filling and refilling with water supplied by GVW is Filling and refilling with water supplied by GVW is G Fountains, and Water specified for Lawn & Aesthetic Garden Watering-Manual specified for Stage 1 Lawn & Aesthetic Garden Watering- for Stage 2 Lawn & Aesthetic Garden Watering-Manual 

Features Sprinkling (Line A) . Manual Sprinkling (Line A). Sprinkling (Line A) . 
prohibited. prohibited . 

Filling and refilling is permitted on days and times Filling and refilling is permitted on days and times 
Filling and refilling is permitted on days specified for Stage 2 Topping up allowed once per week on Wednesday. 

H Pools specified for Lawn & Aesthetic Garden Watering-Manual specified for Stage 1 Lawn & Aesthetic Garden Watering-
La\l(n & Aesthetic Garden Watering-Manual Sprinkling (Line Filling and refilling are prohibited unless pool has Filling, topping up, and refilling with water supplied by 

Sprinkling (Line A) . Manual Sprinkling (Line A). 
A) . Topping up only from June 15-Aug. 31 unless pool has cartridge filter - then filling/re-filling allowed on GVW is prohibited . 
cartridge filter. Wednesdays. 

Cleaning Outdoor 
Washing with spring-loaded nozzel for health and safety All forms of cleaning of outdoor surfaces with GVW water Surfaces (driveways, Use a broom, device or hose with a spring-loaded Use a broom, device or hose with a spring-loaded 

Washing with spring-loaded nozzel for health and safety 
I 

sidewalks, decks, artificial nozzle, or mop and bucket. nozzle, or mop and bucket. 
purposes or to prepare a surface for painting or similar reasons only. Washing for aesthetic purposes is are prohibited unless ordered by a regulatory authority 

turf, patios) 
treatment. Washing for aesthetic purposes is prohibited . prohibited. (i.e. WCB, public health inspector, etc.). 

Vehicle (boaU 
Use a bucket with cloth or sponge, or visit a water wise Use a bucket with cloth or sponge, or visit a water wise Use a bucket with cloth or sponge, or visit a water wise No washing or rinsing except for safety purposes No washing or rinsing with GVW water except for safety J automobile/ATV/ etc.) 

Washing 
commercial car wash. commercial car wash. commercial car wash. (windows, lights, licenses). purposes (windows, lights, licenses). 

*These restrictions are for water supplied by GVWU only. They do not apply to the use of reclaimed or recycled water, greywater, rainwater harvested by the customer, or any other sources of water not supplied by GVWU. Customers are 
encouraged to utilize rainwater for appropriate uses such as garden irrigation. 



A 

B 

c 

D 

E 

F 

G 

H 

I 

J 

K 

NORMAL STAGE 1 STAGE 2 STAGE 3 STAGE4 

DESCRIPTION: Represents normal (i.e. average) conditions for DESCRIPTION: Represents below normal conditions for local DESCRIPTION: Represents low water supply conditions for local DESCRIPTION: Represents very low water supply conditions. Water use DESCRIPTION:Strict water use restrictions are necessary to 
local area. Water use restrictions focus on waler use efliciencies area. Water use restrictions focus on waler use efliciencies area. Water use restrictions are necessary to sufficiently reduce restrictions are necessary to maintain supplies during a period of critical water maintain crttlcal supply. Intended to reduce water use by 9W .. 
and drought awareness. intended to reduce water use by roughly 10%. If triggered by waler demand. Intended to reduce water use by roughly 20%. If shortage. Intended to reduce water use by roughly 50%. If triggered by Represents an emergency loss of supply during which water Is 

Commercial Water Use drought, represents early drought (drier than average) triggered by drought, represents moderate drought conditions. drought, represents severe drought conditions for local area. spared for consumptive and sanitary purposes only. 
Restrictions"" conditions for local area. 

ACTIVITY RESTRICTION DETAILS' RESTRICTION DETAILS' RESTRICTION DETAILS' RESTRICTION DETAILS' RESTRICTION DETAILS' 

Lawn, Aesthetic Garden, and 
Walering allowed belween 6am-10am and 7pm-12am uplo3 Watering alklwed beoveen 6am-10am and 7pm-12am upto3 Watering allowed beoveen 6am-1 Oam and 7pm-12am, up to Plants for Sale - Manual Watering allowed beween 6am-10am and 7pm-12am, 1 day per week. 

Sprinkling 
days per week. days per week. 2 days per week. 

Odd Address Schedule Tuesday, Thursday, Saturday Tuesday, Thursday, Saturday Tuesday & Saturday Saturday 

Even Address Schedule Wednesday, Friday, Sunday Wednesday, Friday, Sunday Wednesday & Sunday Sunday 

Lawn, Aesthetic Garden, and 
Watering alklwed beoveen 12am .Sam, up to 2 days per Plants for Sale -Automatic Watering allowed beoveen 12am.Sam up to 3 days per week. Watering alklwed beween 12am .Sam up to 3 days per week. Watering alklwed beoveen 12am .Sam, 1 day per week. 

Timer Sprinkler Systems 
week. 

Odd Address Schedule Tuesday, Thursday, Salurday Tuesday, Thursday, Saturday Tuesday & Saturday Saturday 
Use of GVW supplied water for all forms of aesthetic lawn 
and garden watering is prohibrted. 

Even Address Schedule Wednesday, Friday, Sunday Wednesday, Friday, Sunday Wednesday & Sunday Sunday 

Lawn, Aesthetic Garden, and Walering allowed up lo 3 days a week as per Stage 1 
Plants for Sale - Micro Jet or Anyt ime Walering allowed any day beween 7pm-10am. odd/even Lawn Sprinkling restriction days beoveen 7pm-10am Watering allowed Wednesday & Friday beween 7pm-10am. 
Drip Irrigation (Line A). 

Lawn, Aesthetic Garden, and 
Plants for Sale - Handheld Hand watering of petted plants can be done any day beween 

Hand watering of potted plants is allowed on Tuesday, Thursday, & Sunday 
Sprinkling (spring-loaded Anytime Anytime 

6am-10am & 5pm-12am. lni)ound planl watering is allowed 
beoveen 6am-10am & 7pm-12am. lniJround plant watering is allowed up to 

nozzle on hose or watering 
up to 3 days per week as per Slage 1 Manual Sprinkling 

2 days per week as per Stage 2 Manual Sprinkling restrictions (line A). 
can) 

restrictions (line A). 

Follow supplier recommended watering schedule. RDNO sprinkling permit required. Sod requires 2 week permit 
Follow supplier recommended watering schedule. After Recommended that seeding start no later than~ or to be displayed on lawn. Seeding must start before April 30 No new permits issued for seeded lawns. Placemen! of sod may take place 

New (non-established) Lawns installation (2 weeks for Sod or 6 weeks for Seeded Lawns) after-.S§pL.l After installation (2 weeks for Sod or 6 weeks or after .simLI and requires a 6 week permit to be displayed with sprinkling permrt not lo exceed 2 week period. After permil period, No new permits issued or renewed. Use of water supplied by 
and Landscaping Sprinkling resume walering as per Lawn & Aesthetic Garden Watering for Seeded Lawns) resume walering as per Stage 1 Lawn & on lawn. After permrt period, resume watering as per Slage 2 resume walering as per Slage 3 Lawn & Aesthetic Garden Sprinkling GVW prohibrted. 

restrictions for your irrigalion system (Lines A-D). Aeslhelic Garden Watering restrictions for your irrigalion Lawn & Aeslhetic Garden Sprinkling restrictions for your restrictions for your irrigation system (Lines A-D). 
syslem (lines A-D). irrigalion system (lines A-D). 

Garden Ponds, Aesthetic 
Filling and refilling is permrtted on days and times speaied for Filling and refilling is permrtted on days and times specified for Fill ing and refilling is permrtted on days and limes specffied for 

Fountains, and Water Features 
Lawn & Aeslhetic Garden Watering-Manual Sprinkling (Line Stage 1 Lawn & Aeslhetic Garden Watering-Manual Stage 2 Lawn & Aesthetic Garden Watering-Manual Filling and refilling with waler supplied by GVW is prohibiled. Filling and refilling wilh water supplied by GVW is prohibited. 
A). Sprinkling (Line A). Sprinkling (line A). 

Fill ing and refilling is permrtted on days and limes specffied for Filling and refilling is permrtted on days and times spec~ied for 
Filling and refilling is permrtted on days spec~ied for Stage 2 

Topping up allowed once per week on Wednesday. Filling and refill ing are 
Pools Lawn & Aesthetic Garden Watering-Manual Sprinkling (line Stage 1 Lawn & Aesthetic Garden Walering-Manual 

Lawn & Aesthetic Garden Walering-Manual Sprinkling (Line 
prohibrted unless pool has cartridge filter - then fill ing/re-filling allowed on 

Filling, topping up, and refilling with water supplied by GVW is 

A). Sprinkling (Line A). 
A). Topping up only from June 15-Aug. 31 unless peal has 

Wednesdays. 
prohibited. 

cartridge filler. 

Cleaning Outdoor Surfaces 
Use a broom, device or hose with a spring-loaded nozzle, or Use a broom, device or hose wilh a spring-loaded nozzle, or 

Hosing wilh spring-loaded nozzel for heallh and safety 
Hosing with spring-loaded nozzel for health and safety reasons only. 

All forms of hosing of outdoor surfaces with GVW waler are 
(driveways, sidewalks, decks, purposes or to prepare a surface for painting or similar prohibited unless ordered by a regulatory authority (i.e. WCB, 
artificial turf, patios) 

mop and bucket. mop and bucket. 
treatment. Washing for aesthetic purpeses is prohibrted. 

Washing for aesthetic purpeses is prohibiled. 
public heallh inspeclor, etc.). 

Car washes using recycled water systems may continue to 
Vehicle Washing • including 

Use a commercial car wash or hose equipped with spring- Use a commercial car wash or hose equipped with spring- operate with no restrictions. Conveyorized/automatic car Spring-loaded nozzle or wand wash permitted for health and safety No washing or rinsing of vehicles and pleasure crafts, except 
commercial operations, 

loaded nozzle. 
loaded nozzle. Conveyorized/automatic car wash facilities wash facilities should strive to be water wise as per industry purposes only. Car washes using recycled water systems may continue to spel cleaning with spenge and bucket for health and safety 

dealerships, fleets should slrive to be water wise as per industry standards. standards- shorten wash times. Wand wash or washing with operate if wash times are shortened. reasons (windows, lights, license plates). 
spring-loaded nozzle is permitted. 

Golf courses Irrigation should only occur beoveen ?pm.Sam. 
Reduce watering of fairways to three days per week as per Reduce watering of greens and tees. Fairway watering limited No watering permitted for fa irways. Minimal watering only for tees and 

All forms of watering are prohibited. 
Line B restriction times. to two days per week as per Line B restriction times. greens. 

Artificial turf and outdoor 
Cleaning, with a hose or sprinkler, permitted for health and All forms of cleaning of outdoor surfaces with GVW water are 

tracks (i.e. Bicycle, motorcycle, Cleaning, with a hose or sprinkler, permitted for health and Cleaning, with a hose or sprinkler, permitted for health and Cleaning, with a hose or sprinkler, permitted for heallh and safety only. Use 
prohibrted unless ordered by a regulatory authority (i.e. WCB, 

and running tracks) 
safety only. Use spring·loaded nozzle. safety only. Use spring-loaded nozzle. safely only. Use spring-loaded nozzle. spring-loaded nozzle. 

public health inspector, etc.). 

* These restrictions are for water supplied by GVWU only. They do not apply to the use of reclaimed or recycled water, greywater, rainwater harvested by the customer, or any other sources of water not supplied by GVWU. Customers are encouraged to utilize rainwater 
for appropriate uses such as garden irrigation. 

** These restrictions apply to all businesses supplied by the RDNO-GVW. Any activity relating to irrigation, including the watering of plants for sale (nursery stock) or cemetaries, is required to adhere to the restrictions as they apply to the type of irrigation used by the 
business. 



A 

B 

c 

D 

E 

F 

G 

NORMAL STAGE 1 STAGE2 STAGE3 STAGE 4 

DESCRIPTION: Represents normal (i.e. average) DESCRIPTION: Represents below normal conditions for DESCRIPTION: Represents low water supply conditions for local DESCRIPTION: Represents very low water supply DESCRIPTION:Strict water use restrictions are necessary 

Public Institutional 
conditions for local area. Water use restrictions focus local area. Water use restrictions focus on water use area. Water use restrictions are necessary to sufficiently reduce conditions. Water use restrictions are necessary to to maintain critical supply. Intended to reduce water use 

Water Use 
on water use efficiencies and drought awareness. efficiencies intended to reduce water use by roughly 10%. water demand. Intended to reduce water use by roughly 20%. If maintain supplies during a period of critical water by 90%. Represents an emergency loss of supply during 

Restrictions 
If triggered by drought, represents early drought (drier triggered by drought, represents moderate drought conditions. shortage. Intended to reduce water use by roughly 50%. If which water is spared for consumptive and sanitary 

than average) conditions for local area. triggered by drought, represents severe drought purposes only. 
conditions for local area. 

ACTIVITY RESTRICTION DETAILS* RESTRICTION DETAILS* RESTRICTION DETAILS* RESTRICTION DETAILS* RESTRICTION DETAILS* 

School Yards, Sports 
Avoid irrigation between 10am-7pm. Limit irrigation to 3 times per week (Tuesday, Thursday, Limit irrigation to 2 times per week (Tuesday & Saturday) and Irrigate 1 day/week at minimum levels permitted to All forms of irrigation are prohibited . 

Saturday) and avoid irrigation between 10am-7pm. avoid irrigation between 10am-7pm. maintain areas in useable condition. 
Fields, and Sand-

based Playing Fields 

Recirculating pool water only. No restrictions on spray parks with user-activated switches. No restrictions on spray parks with user-activated Water parks shut down. Municipal outdoor pools 
Water Spray Parks Other spray parks must be turned off from 8pm-9am. Filling , switches. Other spray parks must be turned off from closed. 

and Indoor/Outdoor refilling and topping is permitted two days per week (Tuesday 8pm-9am. Filling and refilling is not permitted . Topping 

Pools & Thursday) between 6am-10am & 7pm-12am. is permitted one day per week between 6am-10am & 
7pm-12am. 

Recirculating water only. Recirculating water only. No filling or refilling permitted unless using recycled/reclaimed 
Filling and refilling are prohibited . To avoid health and Filling and refilling are prohibited . To avoid health and Aesthetic Fountains water or rainwater. To avoid health and safety problems 

and Water Features drain and use water to irrigate landscaping . safety problems drain and use water to irrigate safety problems drain and use water to irrigate 
landscaping. landscaping. 

Avoid irrigation between 10am-7pm. Limit irrigation to 3 times per week and avoid irrigation Irrigation allowed 2 days per week, (Tuesday & Thursday) Irrigate 1 day/week - minimum levels permitted to All forms of irrigation are prohibited. 
Municipal Parks and between 10am-7pm. between 7pm-6am. maintain areas in useable condition. 
Cemetaries 

Municipal Avoid irrigation between 10am-7pm. Limit irrigation to 3 times per week (Tuesday, Thursday, Two days per week, (Tuesday & Thursday) between 7 pm Irrigate 1 day/week - minimum levels permitted to All forms of irrigation are prohibited. 

Ornamental Lawns Saturday) , between 7pm-6am, except where Parks and 6 am. maintain areas in useable condition. 

and Grassed 
Department is authorized for safety and security 

Boulevards 
reasons. 

No restrictions. No restrictions. Only for unscheduled safety or public health reasons. No Only for unscheduled safety or public health reasons. Only for unscheduled safety or public health reason . No 
Municipal Water Main routine flushing . No routine flushing . routine flushing. 
Flushing and 

Hydrant Maintenance 

Artificial Turf and 

Outdoor Tracks (i.e. Cleaning , with a hose or sprinkler, permitted for Cleaning , with a hose or sprinkler, permitted for health Cleaning , with a hose or sprinkler, permitted for health and Cleaning , with a hose or sprinkler, permitted for health 
All forms of cleaning of outdoor surfaces with GVW 
water are prohibited unless ordered by a regulatory 

bicycle, motorcycle health and safety only. Use spring-loaded nozzle. and safety only. Use spring-loaded nozzle. safety only. Use spring-loaded nozzle. and safety only. Use spring-loaded nozzle. 
authority (i .e. WCB, public health inspector, etc.). 

and running tracks) 

* These restrictions are for water supplied by GVWU only. They do not apply to the use of reclaimed or recycled water, greywater, rainwater harvested by the customer, or any other sources of water not supplied by GVWU. 
Customers are encouraged to utilize rainwater for appropriate uses such as garden irrigation. 



NORMAL STAGE 1 STAGE 2 STAGE 3 STAGE4 

DESCRIPTION: Represents normal (i.e. average) DESCRIPTION: Represents below normal conditions for local DESCRIPTION: Represents low water supply conditions for DESCRIPTION: Represents very low water supply DESCRIPTION:Strlct water use restrictions are necessary 
conditions for local area. Water use restrictions focus on area. Water use restrictions focus on water use efficiencies local area. Water use restrictions are necessary to conditions. Water use restrictions are necessary to maintain to maintain critical supply. Intended to reduce water use 

Agricultural Water water use efficiencies and drought awareness. intended to reduce water use by roughly 10%. If triggered by sufficiently reduce water demand. Intended to reduce water supplies during a period of critical water shortage. Intended by 90%. Represents an emergency loss of supply during 
Use Restrictions drought, represents early drought (drier than average) use by roughly 20%. If triggered by drought, represents to reduce water use by roughly 50%. If triggered by drought, which water is spared for consumptive and sanitary 

conditions for local area. moderate drought conditions. represents severe drought conditions for local area. purposes only. 

ACTIVITY RESTRICTION DETAILS* RESTRICTION DETAILS* RESTRICTION DETAILS* RESTRICTION DETAILS* RESTRICTION DETAILS* 

Mandatory reduction of maximum water use by 50%: 2750 Mandatory water restrictions. Outdoor water use prohibited 

m3/ha for season 
except water for livestock and minimal maintenance of 

Mandatory reduction of maximum water use by 20%: 4400 perennial fruit trees. (80% reduction of allowable water use) 

Crop Irrigation** Maximum water use permitted: 5500 m3/ha for season 
Maximu~ water use permitted : 5500 m3/ha for .season m3/ha for season 

Increased surveillance of allocation compliance and 
GVW may decide to implement late turn on or early turn off of GVW may decide to implement late turn on or early turn off of GVW may decide to implement late turn on or early turn off of 

communication to encourage users to take voluntary 
conservation measures. 

agricultural water. agricultural water. agricultural water. 

*These restrictions are for water supplied by GVWU only. They do not apply to the use of reclaimed or recycled water, greywater, rainwater harvested by the customer, or any other sources of water not supplied by GVWU. 

**Typical irrigation season is April 15 - September 15. The GVWU reserves the right to change turn on and turn off dates, thereby affecting irrigation season duration, based on current water supply availability and drought forecasts. 
If the restriction stage is reduced during the growing season, customer allocation would be prorated based on the number of days the higher restriction level was instituted. 
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1. Introduction 

1.1 Introduction 

A critical component of any Master Water Plan is identifying and confirming the long term water treatment needs 
necessary to consistently supply sufficient quantity and quality of potable water to the distribution network in the most 
cost effective manner. In addition to identifying the treatment processes necessary, the size of the facilities and the 
cost, are key items that need to be established as part of a Master Water Plan. 

In the case of Greater Vernon Water Service (GVW), this is a challenging exercise given the complex range of 
possible water treatment alternatives due to the multiple water sources and the need to provide two distinct water 
products to meet the needs of domestic and agricultural customers. The optimal solution must ensure that high 
quality water is always available for domestic needs, while agricultural customers have access to adequate volumes 
of water that is not priced to include the expensive and unnecessary addition of water treatment. The technical 
option analysis must consider not only different treatment options, but also alternative water distribution and storage 
options that explore possible system separation strategies. Finally, the cost evaluation must use a life cycle 
approach to costing, since the magnitude of capital and annual O&M costs will factor into the final recommendation. 

This technical memorandum firstly confirms the long term water treatment requirements for all domestic water given 
the characteristics of the individual raw water sources. This sets the base water quality objectives for water 
treatment. With the water treatment quality objectives well understood, the location of the individual water treatment 
facilities can be identified. The rationale for the location of the treatment facilities will be explained within this 
document based on information from previous completed technical memoranda. The final variable that will affect 
capital and O&M costs is the required sizing and capacity of the water treatment and water distribution infrastructure 
necessary to meet the long term potable water needs of GVW. This portion of the Master Water Plan must take into 
account both the domestic and agricultural users. 

The size of the treatment plants will vary depending on the ultimate configuration of the domestic, agricultural and the 
combined water distribution networks. Examined in other technical memoranda is the physical separation of the 
existing water distribution system into two discrete distribution systems, one dedicated to the supply of potable water 
and one specifically for irrigation water. With the significant amount of land under irrigation in the GVW service area, 
the vast majority of water supplied by utility the summer months is allocated purely to irrigation. This has forced the 
GVW to consider system separation, whereby some or all of the existing distribution system would be sub-divided 
into separate domestic and irrigation systems, as an alternative to constructing larger water treatment facilities. 
Provided within this document is a range of operating and capital costs for various different water treatment plant 
sizes. This cost information will be used in future technical memoranda for the development of different servicing 
schemes with various water treatment plant sizes and levels of system separation. Subsequent technical 
memoranda with the Master Water Plan will consider the entire cost of the water system where the optimum size of 
the water treatment plants will be determined. 

This technical memorandum documents the conceptual treatment requirements on the two long term potable water 
sources, Duteau Creek and Kalamalka Lake. The remainder of this technical memorandum is sub-divided into the 
following sub-sections: 

• Section 2.0 - Source Raw Water Quality Characteristics reviews and summarizes the key raw water 
parameters related to the long term treatment requirements to ensure the water is potable; 

• Section 3.0 - Treated Water Quality Criteria establishes long term treated water quality objectives based on 
the current and projected long term treatment requirements; 

• Section 4.0 - Evaluation of the Treatment Requirements determines the approach and processes necessary 
to ensure the potable supply of water; 

• Section 5.0 - Long Term Treatment Approach establishes the recommended treatment processes necessary 
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to achieve the treated water quality criteria given characteristics of the raw water; 

• Section 6.0 - Evaluation of Cost presents conceptual level estimates of construction and operating and 
maintenance costs for a range of different sized water treatment plants based on the preferred treatment 
approach for the long term potable sources; 

• Section 7.0 - References lists the documents used as information sources for this technical memorandum. 

1.2 Report Objectives 

This technical memorandum reviews the raw water quality associated with the long term raw water sources for the 
services area for the duration of the planning study. This report addresses several items within the Terms of 
Reference issued by the Regional District. Summarized below are the specific tasks addressed within this document 
and a brief description of the concern. The task numbering matches the original Terms of Reference. 

1. Task 8 - Establishment of Water Quality Goals: British Columbia drinking water quality guidelines have 
changed dramatically in the past couple of years in an attempt to bring the standards to a level comparable 
to the remainder of North America. The provincial legislation is still far behind typical standards within North 
America, but BC Health has issued their potable treatment objectives of "4-3-2-1-0 Dual Treatment 
guidelines". These guidelines and the other trends from around North America will be examined to establish 
a set of recommended long term goals for GVW. 

2. Task 9 - Water Treatment Requirements and Goals: The establishment of long term water treated water 
quality goals will be established and compared to current treatment levels provided. Treatment deficiencies 
for the existing potable sources will be identified and described. 

3. Task 10 - Water Treatment Alternatives: Historically there has been no treatment of the non-potable 
supply with the exception being the addition of chlorine. Since this is expected to continue to be sufficient for 
the foreseeable future, this memorandum limits itself to a review of the relevant treatment alternatives 
necessary to achieve the potable water objectives given the raw water quality of the candidate long term 
sources. 

4. Task 21 - BC Health Order: BC Health issued an order that generally stated that water utilities needed to 
establish a plan to ensure the supply of potable water to the customers. This technical memorandum will 
describe the treatment required to ensure this directive is met. 

5. Task 23 - Preparation of Phasing Plan: Within this technical memorandum the conceptual level 
framework will be established for the logical phasing of the treatment works. However, the detailed phasing 
plans for the work will be established in other technical memoranda, as well as the summary report. 

6. Task 26 - Filtration Deferral Assessment: There are specific raw water quality criteria, sampling 
requirements, watershed management plans and other requirements as stipulated by the regulator for the 
deferral of filtration. The raw water sources available for the supply of potable water will be reviewed against 
the estaqlished criteria for filtration deferral and an assessment made to determine if the s9urce qualifies. 
This assessment is critical given the financial benefit of deferring filtration. Also, completed within this task 
will be an assessment of risk and prioritization filtration given the raw water sources available to the 
Regional District. 

7. Task 29 - Treatment Infrastructure Requirements: Given the raw water quality associated with each of 
the sources necessary to meet the water demand of the service area for the next 50 years and the 
infrastructure already constructed, an assessment of the additional treatment works required will be 
provided. The assessment will be based on meeting the treated water demand with treated water quality that 
meets the long term goals. 
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1.3 Background 

The 2002 Master Water Plan completed a comprehensive review of all the practical water sources available to the 
GVW Utility. At the time that the previous Master Water Plan was written, there were three separate and somewhat 
independently operated water purveyors in the Greater Vernon area, the City of Vernon, the District of Coldstream 
and the Regional District of North Okanagan. Given the somewhat historical independence of the three main water 
systems, several different raw water sources were used in the past. Since the completion of the previous Master 
Plan, water licenses have been consolidated (refer to Technical Memorandum 2 for more information) and water 
supply infrastructure has been abandoned to improve the operational efficiency and water quality supplied to the 
customers. 

A review of the previous Master Water Plan was completed as part of the preparation of this technical memorandum 
and there is no new information now available that would suggest the previous findings and conclusions need to be 
re-visited. Provided below is a brief summary of the water source currently being utilized by GVW. Also, provided is 
an assessment of the long term use of the water sources related to the supply of potable water: 

• The Mission Hill Treatment Facility and the Kalamalka Lake Pump Station has been upgraded to maximize 
the licence available resulting in the capacity of the Kalamalka Lake Pump Station being increased to 58 ML/d. 
The upgraded facility includes mechanical and electrical equipment redundancy typical for a municipal facility. 
The existing facility provides 2-stages of disinfection consisting of ultraviolet irradiation and chlorine disinfection. 
The current intake, pump station and treatment facility are all configured for the long term supply of 58 ML/d. The 
construction of the Mission Hill Treatment Facility beyond the current plan of 58 ML/d will require significantly 
more modifications than providing filtration to match the capacity of the existing facility. 

The other key issue associated with an increased reliance upon the Mission Hill treatment facility is the existing 
maximum annual total water license of 8,842 ML/yr. Given the current demand pattern, the existing annual 
license is heavily relied upon, meaning it is expected that conveying more water from the Mission Hill facility 
would trigger the need to obtain more license or pursue trying to transfer an existing license. This issue is 
discussed in more detail with Technical Memoranda 2 and 3. 

• Duteau Creek currently supplies the largest volume of water to the distribution network, with a significant portion 
of the water eventually being used for irrigation of agricultural land. The Duteau Creek water is disbursed 
primarily by gravity and distribution infrastructure is in place to convey a significant volume of water to meet the 
needs of the GVW customers. 

Duteau Creek, with an intake on Harvey Lake, receives water from three upland storage lakes, Haddo, Aberdeen 
and Grizzly, located on the Aberdeen Plateau south of the Coldstream Valley, to feed the Duteau Creek system. 
These reservoirs rely on snow pack and seasonal rains to fill. A control gate on Haddo, the lowest elevation lake, 
releases water to Duteau Creek. During high snow pack years, overflow structures allow water to flow past the 
dam and spill un-regulated into Duteau Creek until reservoir levels decrease below the overflow spillway. Duteau 
Creek flows approximately 12 km before entering a small reservoir (Lake Harvey) to settle out sediment. This is 
the location of the raw water intake (Headgates). There is a requirement to release flows downstream of the 
Headgates to satisfy Fisheries requirements and prior licenses. If the demands increase in the future on this 
source, eventually raw water storage projects will be required to ensure the sustainable supply of water and.to 
utilize the available licence. 

This source currently has a clarification and disinfection water treatment plant located on Whitevale Road. This 
facility consists of coagulation, dissolved air flotation for clarification, chlorination, treated water storage and 
residuals management. The existing clarification facility is configured to supply 162 ML/d of water through 6 
basins each sized to convey 27.0 ML/d. Allowing for losses through the future filtration process the total treated 
water flow is expected to be 150 ML/d. Similar to the Mission Hill facility, if the Duteau Creek facility is expanded 
beyond the pre-planned total treated water capacity of 150 ML/d, significant modifications to the existing 
infrastructure will be required. In addition to capacity limitation of the recently constructed treatment 
infrastructure, the gravity hydraulic gradeline at the treatment plant site is also limited to a total flow of roughly 
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180 ML/d. Once the total flow between Harvey Lake and the Duteau Creek water treatment plant site exceeds 
roughly 180 ML/d, a booster pump station or twinning the transmission main is required. 

• Antwerp Springs Well Pump Station in Lavington consists of 3 groundwater wells. The deep well (Well #2) 
provides water that meets the health related Guidelines for Canadian Drinking Water Quality. The key water 
quality with the deep well is elevated levels of manganese, which is an aesthetic concern. The shallow well (Well 
#1) has elevated nitrate levels and on January 13, 2010 was contaminated with bacteria (E.Coli). This event 
compromised the water distribution system in the Lavington area for approximately 2 weeks. Since this issue 
both wells have been isolated from the potable water distribution network. The third well (Well #3) is capped and 
was decommissioned several years ago. 

Recently, BC Health again provided approval to divert water from the deep well at the Antwerp well site to the 
distribution system. This well can provide safe water, but has been a source of customer complaints due to the 
elevated level of manganese. To provide fully compliant water from the Antwerp Springs, treatment of the deep 
well water to lower the manganese levels is required. The volume of water available from the deep well on the 
Antwerp Springs site is low compared to the total demand of the service area. Furthermore, preliminary analysis 
shows that cost per volume of water available is measurably higher for the deep Antwerp well than Duteau Creek 
or Kalamalka Lake. 

For the purpose of this study, it is assumed that the deep Antwerp well will continue to be used as a 
supplemental source of water until the longer term plan is able to be implemented resulting in this source not 
being required to meet the potable water demand. At that time, the Antwerp Springs wells can be retained as 
irrigation water sources. The Antwerp Springs Well is not part of the long term potable water supply for GVW, 
meaning that further review of this source is not considered within this memorandum. 

• King Edward Lake is an open reservoir created with a dam that discharges to Deer Creek. Water then flows 
down Deer Creek (approximately 6.5 km) to a water diversion structure located on Deer Creek. A chlorination 
station is located approximately 900 m downstream of the diversion structure for disinfection prior to the water 
being conveyed by gravity into the irrigation distribution network. This source has water quality comparable to 
Duteau Creek, but with significantly less water available for consumption. Due to the raw water quality, this 
source would eventually need treatment prior to using the water for domestic purposes to keep in line with the 
treatment on other sources. However, due to the limited available capacity, it is considered that this source does 
not justify the expense of a water treatment facility. 

Given above concerns, the King Edward Lake source was not deemed to be a suitable long term domestic 
source in the previous Master Water Plan and there is no new information to suggest that the previous findings 
are still not valid. This means there are two viable uses for the King Edward Lake source. The first potential 
option is to decommission the existing infrastructure and pursue the transfer of the license to the Kalamalka Lake 
diversion, allowing the licensed diversion of water from Kalamalka Lake to the Mission Hill facility to be 
potentially increased. The other option is to continue to implement the construction work that was completed 
during the past couple of years resulting in the isolation of King Edward Lake from the domestic network. For this 
option, the King Edward Lake source is connected to the irrigation system in the vicinity of the intersection of 
Highway 6 and Kalamalka Lake Road. For the purposes of this technical memorandum, it is assumed that King 
Edward Lake will not be a long term pofable water supply. The King Edward Lake source will either be a 
dedicated irrigation water source or abandoned, allowing the license to be potentially transferred to the 
Kalamalka Lake diversion license. This issue will be explored further in other Technical Memoranda. 

• Ranch Well #1 and #2 are situated on the Coldstream Ranch in the vicinity of the intersection of Highway 6 and 
Kalamalka Road. These wells currently provide supplementary water to meet the peak summer water demands. 
The use of these wells is limited to peak summer use due to high levels of iron and manganese, which lead to 
customer complaints. Currently Well #1 is connected to the potable distribution network. For the purposes of this 
report, it is assumed that both Well #1 & #2 are removed from the domestic water network but are available for 
irrigation supply. 

TM7 Water Treatment Rev 7 w FINAL.Docx 4 



AECOM, Associated Engineering, Kerr Wood Leida! Regional District of North Okanagan Water Utility Master Plan 

• Goose Lake provides peaking storage for the western portion of the historical NOWA water system. Goose Lake 
is a large open storage reservoir that like all surface water bodies is susceptible to contamination. The reservoir 
provides peak flow throughout the summer since the existing transmission pipelines from Duteau Creek are not 
adequately sized to deliver the high summer demands. The storage reservoir is filled with treated Duteau Creek 
water during winter or non-peak irrigation seasons or as surplus flow from Duteau becomes available. 

Since the completion of the 2002 Master Water Plan several options have been considered for the long term use 
of Goose Lake. Related to this technical memorandum, the option to construct a local treatment plant at Goose 
Lake to service the surrounding potable customers was examined in 2007. Refer to Earth Tech Conceptual 
Level Assessment of Treatment for Goose Lake Source, Earth Tech Canada, May 23, 2007. This document 
concluded that given the number of the potable customers that could be supplied within the Goose Lake service 
area, there was not an economic benefit to using Goose Lake as a potable source of water as it is less 
expensive to separate the distribution system within the Goose Lake area and provide potable water through the 
distribution network from another treatment facility such as Mission Hill or Duteau Creek. Given the previous 
assessments completed, the GVW will have completed the system separation projects in the vicinity of Goose 
Lake by the end of the 2013 construction season. Once this work is complete, Goose Lake will be a dedicated 
irrigation water source. 

Goose Lake will not be part of the domestic system in the near future but this storage reservoir will continue to 
be a key component of the GVW system. Currently, Goose Lake is filled with clarified Duteau Creek water at an 
approximate cost of $130/ML (2011 actual cost data). This means the cost of filling Goose Lake is roughly twice 
the revenue generated from selling irrigation water to agricultural customers. Within other technical memoranda, 
options will be considered to determine if there is a lower cost source of raw water that can be used to fill Goose 
Lake. Some of the options that will be considered for the supply of raw water to Goose Lake are untreated 
Duteau Creek water, BX Creek, Greenhow Creek, Swan Lake, Okanagan Lake and wastewater treatment plant 
effluent. 

Based on the above summary, this technical memorandum focuses on the raw water characteristics of Kalamalka 
Lake and Duteau Creek and the associated treated requirements to ensure the long term supply of potable water. 
Once the capacity of these sources is reached, the plan is to then explore Okanagan Lake as the next source of 
potable water. At this time, it is recommended that a water licence reserve be established on Okanagan Lake. Refer 
to Technical Memorandum 3 for more information. Given that the production of potable water from Okanagan Lake 
is not necessary to meet demands in the immediate future, the detailed treatment requirements for this source are 
not considered at this time. 
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2. Source Water Quality Characteristics 

GVW relies primarily on two sources of water, Duteau Creek and Kalamalka Lake, to meet the potable water 
demands of the community. The orientation of the Duteau Creek and Kalamalka Lake raw water supply and 
treatment infrastructure in relation to the GVW System is presented in Figure 2-1. Both of these sources are surface 
water bodies of reasonably high water quality, albeit each having different watershed characteristics and therefore 
unique water quality challenges. The following sections review the water quality characteristics and define the 
anticipated water quality challenges for each source. 

2.1 Kalamalka Lake Source Water Quality 

Kalamalka Lake is the second largest surface water source in the Okanagan Valley. Prior to the construction of the 
Duteau Creek Water Treatment Plant, Kalamalka Lake was the primary source of drinking water for the Greater 
Vernon urban area for many decades. The GVW abstracts raw water at the Kalamalka Lake Pump Station where it 
is then pumped to the Mission Hill Water Treatment Plant. Prior to entering the distribution system, the Mission Hill 
facility provides two stage disinfection of the Kalamalka Lake source water. 

Historically, Kalamalka Lake has been an excellent quality water source. However, in recent years the lake has seen 
a decrease in water quality. The Kalamalka Lake watershed is subject to activities, such as forestry, agriculture, 
recreation, and urban development, all of which negatively impact lake water quality. The annual inflows to 
Kalamalka Lake include the Coldstream Creek, Wood Lake connected via the Oyama Canal and groundwater. 

The Coldstream Creek and groundwater contributes approximately 80% of the total water inflow to Kalamalka while 
the remaining 20% originates from Wood Lake. These inflows are roughly 2% of the total lake volume and therefore 
have a marginal impact to the overall quality of the Kalamalka Lake water. While their influence to the overall Lake 
water quality is limited, each tributary causes significant variation to the quality of the lake water in the vicinity of the 
discharge plumes. Specifically, it is expected that the proximity of the Coldstream Creek discharge to the Kalamalka 
Lake raw water intake negatively impacts the quality of raw water entering the Mission Hill Treatment facility. Water 
quality sampling conducted by the Ministry of Environment and Larratt Aquatic Consulting demonstrates a direct 
correlation between changes in the Coldstream Creek water quality and the quality of water entering the Mission Hill 
Water Treatment Plant. The degradation of water quality at the intake is primarily observed during the freshet and is 
seen as an increase in the turbidity, nutrient loading and bacteria concentrations at the intake. 

During the preparation of this report, the data that has been collected by the GVW at different depths and locations 
throughout Kalamalka Lake was reviewed. This data indicates some variation in the raw water quality, but there is 
not a significant enough variation to impact the treatment requirements or the expected operating costs associated 
with the long term treatment facility. This means the raw water data review and analysis included within this technical 
memoranda focuses on the characteristics of the water collected from the existing intake pipe as it is assumed that 
changing the existing intake does not offer GVW any water quality benefits. Table 2-1 presents a summary of the 
Kalamalka Lake raw water quality data collected from water entering t~e North Kalamalka Pump Station between the 
2003 and 2012. 
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Table 2-1 North Kalamalka Lake Intake - Raw Water Quality Summary 

Parameter Units Minimum Maximum Average 9$th #of Peak Month 
Percentile Samples 

Alkalinity mg/Las 63 167 139 159 49 June 
CaC03 

Chlorophyll "a" µg/L 0.7 5.3 2.3 4.2 54 May 

Colour TCU 0 10 3.7 7.7 46 October ---· 
Conductivity us/cm 205 506 -400 441 484 January 
Cryptosporidium counts/ 1 OOL <0.4 408 51 250 9 August 

E.coli MPN/ < 1 > 200.5 5.8 46 298 April 
100mL 

Fecal Coli counts/ 0 72 2.9 32 56 September 
100ml 

Giardia counts/ 100 L < 0.4 8.1 4.7 7.3 6 September 
Hardness mg/Las 138 183 168 180 47 July 

CaC03 
Iron mg/I 0 0.28 0.02 0.03 , __ 79 July 
Manganese mg/I < 0.002 0.007 0.0044 0.007 9 June/July 
Phosphorous mg/I < 0.01 <0.20 0.019 .0.031 20 July 
Sulphate mg/I 39 69 57 66 112 March 

Temperature Celsius 3 20.4 7.63 11.5 489 September 
TOC mg/I 2.6 14.8 5.43 9.92 155 May 

TKN mg/I 0.12 0.58 0.28 0.43 100 September 
Turbidity* NTU 0.29 8.27 1.40 3.04 697 October 

pH 6.73 8.71 7.96 8.4 483 October 
%UV 83% 96% 91% 93% 507 April 
transmittance ----- -

Based upon a review of the available water quality data, the following water quality parameters pose a concern to 
the provision of drinking water in compliance with GVW's present and future drinking water quality objectives: 

• Turbidity: While this in itself poses no known direct health concern, there is the potential for the physical 
masking of pathogens by turbidity particles, thereby reducing the effectiveness of disinfection; 

• Total Coliform and Escherichia Coli (E. Coli): Coliform are a form of bacteria always present in surface water 
sources. While not all coliform bacteria are harmful, the presence of coliform serves as an indicator of harmful 
pathogens. The presence of E. Coli in a water source is an indication of recent fecal contamination from animal 
activity; 

• Protozoa (Giardia & Cryptosporidium): Both of these chlorine tolerant organisms have been positively 
identified in the Kalamalka Lake source water; 

• Algae: In most cases, algae do not pose a direct health effect, although there is increasing concern over toxins 
formed as metabolites by certain types of algae, notably the family of blue-green algae. Algae also are notorious 
for imparting unpalatable tastes and odour to drinking water, and can also pose operational problems in a water 
treatment due to filter clogging. 
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• Hardness and Alkalinity: These parameters are indicators of the water chemistry relative to the potential for 
corrosion posed by the water. The hardness of the Kalamalka Lake water is a current source of customer 
complaints. 

2.1.1 Turbidity 

The turbidity of the water entering the North Kalamalka Lake intake averaged 1.4 NTU between 2003 and 2011 . 
The level of turbidity was often greater than 1 NTU and occasionally exceeded 5 NTU. Compared to Okanagan 
Lake, which typically experiences turbidity levels between 0.1 - 1 NTU, the turbidity of Kalamalka Lake is considered 
to be relatively high. This is due in a large part to the marl precipitation that forms from the naturally elevated 
concentrations of calcium and sulphate. The observed seasonal turbidity spikes are caused by a combination of 
factors including seiches, discharge of Coldstream Creek, and seasonal lake turn-over events. 

Figure 2-2 illustrates the seasonal average daily variation in turbidity observed at the Kalamalka Lake Pump Station 
prior to chlorination between 2006 - 2011 . 
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Figure 2-2 Kalamalka Lake Intake Raw Water Turbidity 
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2.1.2 True Colour and Natural Organic Matter 

The colour in the Kalamalka Lake water is considered to be low, having an average value of 3.4 true colour units 
(TCU) and a peak value of 10 TCU. The level of organics present in the Kalamalka Lake water can be attributed to 
the Microflora and dissolved organic matter. The total organic carbon (TOC) levels in the raw water vary seasonally 
due to the limnology of the lake and algae growth occurs. TOC levels range from 2.6 - 14.6 mg/L, with an average 
measured value of 5.6 mg/L. The average TOC are moderate and correlate with generally acceptable levels of 
TTHM and HAA concentrations measured within the Kalamalka Lake supply distribution network. However, there are 
seasonal variations in TOC levels resulting in disinfection by-products that are on the cusp of being unacceptable 
within at the extreme limits of the distribution system. The TOC is depicted graphically in Figure 2-3. 
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Figure 2-3 Kalamalka Lake Total Organic Carbon Data 
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2.1.3 Chlorinated Disinfection By-Products 

2-Jul 21-Aug 10-0ct 29-Nov 18-Jan 

The RDNO regularly tracks total trihalomethane levels (TTHM's) within the distribution network at several different 
sites within the Mission Hill water supply area. Generally, the TTHM results meet the GCDWQ MAC, with only one 
sample at the Kokanee Pump Station exceeding the guideline of 100 µg/L. 

Also within the past couple of years the RDNO has broadened their disinfection by-products monitoring program to 
include sampling for Haloacetic; Acids (HAA5s). The levels of HAA5s present in the distribution network are gene~ally 
compliant with the GCDWQ MAC of 80 µg/L. 

The disinfection by-products are acceptable within the distribution system that conveys Kalamalka Lake water. It is 
assumed that once filtration is added to the Kalamalka Lake source, the disinfection by-product production will 
comply with the current and long term water quality guidelines established in Section 3 of this technical 
memorandum. 

The results of the TTHM and HAA5 sampling for Kalamalka Lake water within the distribution system are presented 
in Figure 2-10 and Figure 2-11. 
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Figure 2-4 THM Samples for the Kalamalka Lake Distribution System 
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Figure 2-5 HAAS Samples for the Kalamalka Lake Distribution System 
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2.1.4 Total Coliform and E. Coli 

The concentration of total coliform in the North Arm of Kalamalka Lake ranged between < 1 and 200 MPN per 100 
ml (maximum detection limit) in samples collected between 2006 and 2010. Total coliform count exceeds 100 MPN 
per 100ml occasionally, typically between July and December. Figure 2-3 presents the results of the date total 
coliform data collected between 2006 and 2011 . More than 10% of samples for total coliform exceeded 100 MPN per 
100 ml in six of the six month periods between 2004 and 2012. 

Figure 2-6 Total Coliform at North Kalamalka Lake Intake 
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Previous sampling for E. Coli at the North Kalamalka Lake intake reveals high concentrations of E. Coli bacteria 
present in the source water as shown in Figure 2-7. The E. Coli counts range between <1 and 200.5 MPN per 100 
ml (maximum detection limit) and averaged 9.7 MPN per 100 ml between the 2004 and 2012 sample period. The 
data shows a consistent trend of E Coli concentrations increasing in the late summer, peaking between the months 
of September and October, and then declining through to January of each year. Similar to the total coliform data, 
more than 10% of samples for E. Coli bacteria exceeded 20 MPN per 100 ml in two of the six month periods 
between 2004 and 2012. E.Coli bacteria levels are significant as the Health Canada guidelines for filtration deferral 
require sources to have less than 20 MPN per 100 ml. The suitability of the Kalamalka Lake source for filtration 
deferral is discussed further in subsequent sections of this report. 
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Figure 2-7 E. Coli at North Kalamalka Lake Intake 
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2.1.5 Protozoa (Cryptosporidium and Giardia) 

Between 1997 and 2003 the City of Vernon monitored for the presence of Cryptosporidium and Giardia in Kalamalka 
Lake at the existing intake. During the monitoring 144 samples were collected for Cryptosporidium and 144 for 
Giardia. Weekly samples for five years provide an adequate baseline to form a statistical conclusion about the 
potential risk of pathogens being present in the Kalamalka Lake source. The samples are variable as expected given 
the seasonal and weather based variability of the raw water quality. Since 2003 Cryptosporidium and Giardia 
sampling has not been completed in the Kalamalka Lake source. The data collected was utilized to defend the 2-
stage disinfection constructed at the Mission Hill Treatment Facility in 2006 and 2007. 

Provided below in Figure 2-8 is a graphic presentation of the 9 Cryptosporidium and 6 Giardia samples when 
protozoa where detected. The general conclusion from the data is that Cryptosporidium and Giardia were rarely 
present, but when protozoa were detected the results were significant. 

Figure 2-8 Cryptosporidium and Giardia at North Kalamalka Lake Intake 
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The current parasite treatment goal based on the provincial standard for surface water is 3-log inactivation or 
removal. Within the provincial document there is no reference to higher levels of treatment for raw water sources that 
are considered to be at a higher risk of contamination. The existing ultraviolet disinfection system at the Mission Hill 
treatment plant meets the 3-log inactivation treatment target for Cryptosporidium and Giardia, but it is worth 
highlighting the significance of the parasite samples collected to date relative to the other regulators such as the US 
EPA. 

The results show values ranging from 4 to 408 counts per 100 litres for Cryptosporidium and 2 to 8 counts per litre 
for Giardia. Given these results and following the US EPA Long Term 2 Enhanced Surface Water Treatment Rule 
(L T2ESWTR) the treatment requirements for Cryptosporidium for filtered and unfiltered sources are as follows: 

• The Cryptosporidium inactivation goals for filtered systems, the ceiling level for passing from Bin 1 into Bin 2 
is 7.5 oocysts per 100 L. This means for a filtered source, given the raw water data currently collected in 
Kalamalka Lake the Cryptosporidium treatment target is Bin 2 or 4-log inactivation/removal. 

• The L T2ESWTR also has specific Cryptosporidium treatment criteria for unfiltered systems. For an unfiltered 
source, there are actually only 2 bins for Cryptosporidium with the breakpoint between bins being 1 oocysts 
per 100 L. Given the data collected to date the Kalamalka Lake source would be in the higher bin, and would 
require the unfiltered system provide a 3-log Cryptosporidium treatment target. The requirement goes on to 
mention that two discrete disinfection techniques must be used, and that each of the two techniques must be 
able to provide one or more of the disinfection requirements. 

Based on the Cryptosporidium and Giardia data collected from Kalamalka Lake the design of the existing Mission 
Hill 2-stage disinfection facility it is compliant with the provincial and the more stringent US EPA L T2ESWTR 
regulations. However, data has not been collected for the past 10 years old, and it is not clear if risk for 
Cryptosporidium has increased or decreased in Kalamalka Lake. 

The Bin classification criteria developed by the US EPA for Cryptosporidium treatment objectives is used across the 
United States and a very similar approach is followed by the regulator in Alberta. This means it is probably 
reasonable to plan for the regulator in BC to adopt a similar approach during the 50 year planning horizon of this 
plan. Given this we recommend that the GVW continues to collect raw water samples from Kalamalka Lake for 
Cryptosporidium analysis to strengthen the quality of the data set. With a broader raw water data set statistical 
analysis can be completed in the future to support an analytically based recommendation for the treatment target for 
Cryptosporidium for Kalamalka Lake. This will be important once detailed planning for the Mission Hill filtration plant 
is completed since the design and in turn the cost of the facility will vary if the treatment target for Cryptosporidium is 
4-log or 3-log. 

2.1.6 Algae 

Kalamalka Lake is subject to algae blooms in the spring and fall of each year. The spring algae bloom develops in 
response to the nutrient loading provided by the Coldstream Creek freshet and increased daylight hours. The spring 
algae event typically comprises of a combination of diatom and blue-green algae. The algae levels decrease through 
the summer months as the marl precipitation increases, which consumes the available phosphorus in the water. The 
fall algae bloom grows as the marl declines and the daylight hours are still relatively long. 

The algae concentration in the North Arm of Kalamalka varies with the water depth. Data collected between 2003 
and 2010 shows the algae levels between 300 and 1900 cells/ml at a depth of 20 metres (current intake depth) and 
between 200 and 1300 cells/ml at the 40 metre depth. 
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The taste and odour complaints received by the GVW have been directly linked to algae events in the North Arm of 
Kalamalka Lake. Future treatment technologies proposed for the Kalamalka Lake water source should consider the 
impact algae may have on the process performance and the production of taste and odour compounds. 

2.1. 7 Hardness and Alkalinity 

The hardness of the Kalamalka Lake is greater than the ideal range of between 80 and 100 mg/L as CaC03 for 
domestic use. With an average level of 163 mg/L, the Kalamalka Lake water is classified as a hard water source. 
Because the hardness and alkalinity values are similar, we expect the hardness in Kalamalka Lake to be primarily in 
the form of "bicarbonate" hardness. This type of hardness is typical for a surface water source. Water with high 
levels of carbonate hardness can lead to scaling in fixtures and water heaters due to the precipitation of carbonate 
that occurs when heated. 

2.2 Duteau Creek Source Water Quality 

The Duteau Creek source is an upland reservoir source that receives water from three lakes located on the 
Aberdeen Plateau, namely the Aberdeen, Haddo and Grizzly Lakes. The Duteau Creek source is a typical B.C. 
upland source, of reasonably low turbidity for most of the year, but experiences a marked deterioration of raw water 
quality during the spring freshet. A deterioration of lesser magnitude also sometimes occurs in late summer due to 
the reduced influence of surface runoff during the drier months. The Duteau Creek source water is treated at the 
Duteau Creek Water Treatment Plant using dissolved air flotation clarification followed by chlorination. 

Table 2-2 presents a summary of raw and clarified water quality as measured from Duteau Creek. The raw water 
quality data from Duteau Creek was obtained from historical data provided by GVW staff between 1997 and 2011. 
The data presented in this report is a combination of historical data from the AECOM files associated with the 
development of the Duteau Creek treatment facility and recent data obtained from Water Trax during the completion 
of this technical memorandum. 
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Table 2-2 Duteau Creek Raw Water Quality Measured at Headgates Chlorine Building 

Parameter Units Minimum Maximum Average 95th #of Peak Month 
Percentile Samples 

Alkalinity mg/Las 10 35 18 23 55 September 
CaC03 

Chlorophyll "a" µg/L 0.5 1.5 1.08 1.5 6 May 

Colour TCU 32 81 57 80 12 April . -
Conductivity Mmho/cm 31 110 69 107 8 April ---

Cryptosporidium counts/ 100 <0.1 0.2 0.2 - 27 September 
L 

E.coli MPN/ < 1 > 200.5 16 86 109 June 
100ml 

Fecal Coli counts/ 6 70 21.792 58 13 July 
100ml 

Giardia counts/ 100 <0.1 1.0 0.45 0.9 27 September 
L 

Hardness mg/Las 18 39 26 36 5 November 
CaC03 ----

Iron mg/I 0.13 0.43 0.22 0.38 12 August 
Sulphate mg/I <7 24 13.9 22.8 11 April 

Temperature Celsius 0.5 18.9 7.7 13.7 60 May 
TKN mg/I 0.19 0.4 0.27 0.4 11 April 

TOC mg/I 8.2 70.61 17.4 35.1 29 May 
-

TSS mg/I <1 9 6.3 8.8 3 June 

Turbidity NTU 0.48 10.1 1.5 7.4 57 June 
pH 6.4 7.8 7.2 7.5 61 May -- ·-~ -· 

Based upon a review of the available water quality data, the following water quality parameters pose a concern to 
the provision of drinking water in compliance with the GVW's present and future drinking water quality objectives: 

• Turbidity: While this in itself poses no known direct health concern, there is the potential for the physical 
masking of pathogens by turbidity particles, thereby reducing the effectiveness of disinfection. 

• True Colour and Natural Organic Matter: This is first and foremost an aesthetic concern, as it significantly 
impacts the visual appeal of the water. However, if the colour has been impacted by the presence of naturally 
occurring organic acids, including the families of humic and fulvic acids, there is also an increased potential for 
the formation of chlorinated disinfection by-products, such as trihalomethanes or haloacetic acids, upon 
chlorination of the water before distribution; 

• Disinfection By-Products '(DBP's): RDNO have historically tracked only trihalomethanes (THM's) as these ·are 
as yet the only regulated chlorination DBP's in Canada. The THM's within the Duteau Creek supply distribution 
network consistently exceed the Canadian guidelines; 

• Protozoa (Giardia & Cryptosporidium): Both of these chlorine tolerant organisms have shown themselves to 
be present in the Duteau Creek watershed. It is noted that given the significantly lower levels of urbanization and 
human activity within the upland water sources, the data indicates lower levels of protozoa in the Duteau Creek 
raw water; 

1 It is suspected that this data point is a result of a sampling or analytical error. 
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• Algae: In most cases, algae does not pose a direct health effect, although there is increasing concern over 
toxins formed as metabolites by certain types of algae, notably the family of blue-green algae. Algae are also 
notorious for imparting unpalatable tastes and odour to drinking water and can also pose operational problems in 
a water treatment due to filter clogging. 

• Iron: Iron does not pose a health concern, but if left unchecked through treatment can result in aesthetic 
concerns due to post precipitation of iron due to chlorination and the possibility of laundry stains and fixtures. 

• Hardness and Alkalinity: These parameters are indicators of the water chemistry relative to the potential for 
corrosion posed by the water. The potential corrosion of the Duteau Creek source water is a known concern that 
needs to be addressed during the long term water system planning. 

2.2.1 Turbidity 

It is evident that raw water drawn from Harvey Lake is of low turbidity for most of the year, averaging less than 5 
NTU over 97% of the time, but experiences seasonal spikes during the spring freshet. Water entering the distribution 
system exceeded the GCDWQ MAC for turbidity of 1 NTU over 61 % of the time over the period 1997-2012. 
Observation of the Lake during the spring freshet clearly indicates that this phenomenon is aggravated by hydraulic 
flow patterns within Lake Harvey. Placement of the dam spillway at the northwest abutment of the dam clearly 
fosters a strong and readily visible current along the western shore of the Lake and tends to generate a circulatory 
pattern within the Lake when creek discharge is elevated. This results in re-suspension of sediment that contributes 
to the historical peak turbidity levels observed in the late spring when the dam begins to spill. The re-suspension of 
turbidity combined with elevated levels of turbidity entering Lake Harvey during the freshet flow results in higher 
turbidity levels during the spring. In addition to the re-suspension of turbidity during high spring flows, there is 
turbidity being transported into Harvey Lake. The re-suspension of accumulated material and the sediment transport 
results in elevated turbidity levels during the spring freshet. 

The issue of turbidity accumulating in Lake Harvey has been discussed many times in the past. To mitigate this 
concern, the lake was drained and dredged in the past; however, it is not expected that approval could be obtained 
from the regulators to complete a comparable dredging exercise today. A detailed review of the cost to benefit of 
cleaning Lake Harvey was completed in 2006 and it was concluded that benefit provided is not worth the cost as the 
Duteau Creek treatment plant can easily remove the slightly elevated turbidity levels associated with particulate 
material accumulation in Lake Harvey. For more information refer to the March 8, 2006 report titled Harvey Lake By
Pass Feasibility Final Report completed by Earth Tech Canada. 

Figure 2-9 illustrates the seasonal variation in average daily turbidity levels as measured at the Lake Harvey 
Headgates. 
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Figure 2-9 Duteau Creek Source Water Turbidity 2006 - 2011 
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2.2.2 True Colour & Natural Organic Matter 

Duteau Creek is a typical upland British Columbia water source and routinely exhibits moderate to elevated colour 
levels primarily due to the presence of humic and fulvic acids derived from decay of natural organic matter in the 
watershed. True colour averages 57 TCU, but experiences a seasonal spike during the months of April through 
June, primarily due to the spring thaw. Total organic carbon follows a very similar trend, with typical TOC levels in 
the 7 - 15 mg/L range for most of the year, but peaking to the 30 - 80 range in the spring months. 

2.2.3 Chlorinated Disinfection By-Products 

The RDNO regularly tracks the total Triha/omethanes (TTHM's) levels within the distribution network through 
sampling at three different sites downstream of the Duteau Creek WTP. Historically, the TTHM levels have 
consistently exceeded the GCDWQ Maximum Acceptable Concentration (MAC) of 100 µg/L . Since the 
commissioning of the Duteau Creek Water Treatment Plant, there has been a marked reduction in the levels of 
TTHM measured in the network. However, the TTHM results continue to be in excess of the GCDWQ MAC, ranging 
between 99 and 236 µg/L. The species of TTHM measured in the Duteau Creek source water is almost exclusively 
composed of chloroform. 

After the commissioning of the Duteau Creek WTP, the GVW broadened their disinfection by-products monitoring 
program to include sampling for Haloacetic Acids (HAA5s). The levels of HAA5s present in the distribution network 
are in excess of the GCDWQ MAC of 80 µg/L. The highest record level of HAA5s exceeded the GCDWQ MAC by 
60%. 
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The recently constructed Duteau Creek water treatment plant provides a noticeable improvement in the TTHM levels 
of the treated water within the distribution network as the operation of the existing coagulation and clarification 
processes remove typically 50 - 60% of the disinfection by-product precursor material from the raw water. Even with 
the significant reduction in TTHM levels, the GCDWQ are still being exceeded meaning that future improvements to 
the Stage 1 Duteau Creek water treatment plant needs to consider further treatment to reduce the TTHM's within the 
distribution network. 

It is not expected that organic material accumulation on the interior surface of the distribution system pipes will 
significantly contribute to the TTHM's or HAAS levels. However, if organic matter does become an issue this item 
could be addressed with flushing. 

The results of the TTHM and HAA sampling for the Duteau Creek source water are presented in Figure 2-10 and 
Figure 2-11 . 

Figure 2-10 Total Trihalomethanes Duteau Creek Supply 
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Figure 2-11 Haloacetic Acids Duteau Creek Supply 
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2.2.4 Total Coliform and E. Coli 

The Duteau Creek Community watershed is crown land and subject to grazing tenures and forest harvest licensing. 
Cattle, wildlife and avian are the main contributors of the E. Coli bacteria observed in the Duteau Creek source 
water. The total coliform MPN per 100ml, as measured at the Duteau Creek Headgates, typically ranged between 0 
and 50 but experienced seasonal spikes between 50 and 200 (maximum detection limit) during the late spring to 
early fall months. The average total coliform measured at Duteau Creek Headgates during the 2006 to 2010 sample 
period was 50 MPN per 100 ml. The Duteau Creek sees peak levels of E. Coli bacteria between June and July, 
followed by a less pronounced spike between September and October of each year. Between 2006 and 2010 the 
concentrations of total coliform and E. Coli exceeded 100 and 20 MPN per 1 OOmL, respectively, in more than 10% of 
samples during the majority of the six month sampling periods. 

The results of the total coliform and E. Coli sampling from the Duteau Creek Headgates are presented in Figure 
2-12 and Figure 2-13. 

Figure 2-12 Coliform Samples at Duteau Creek Headgates 
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Figure 2-13 E. Coli at Duteau Creek Headgates 
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2.2.5 Protozoa 

Previous sampling of Duteau Creek has resulted in the occasional positive assay for both Giardia and 
Cryptosporidium, although the levels detected have been quite low. During the period August 1999 through 
December 2001 , there was one positive assay for Cryptosporidium, of 0.2 oocysts per 100 Litre, and 6 positive 
assays for Giardia , with an average of 0.45 cysts per 100 Litres. Since the original testing was completed in 2001, · 
additional samples have not been collected . 

2.2.6 Algae 

Background levels of algae are known to be present in Harvey Lake, and the Regional District annually undertakes 
analytical work to track levels of algae in the raw water. The 2004 Water Quality Report found that levels were low, 
with anacystis and diatoms being the predominant species. Chlorophyll "a" was also analyzed, and also found to be 
relatively low for an upland water source with the peak values only being as high as 1.5 µg/L. 
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Figure 2-14 Algae Count Data at Duteau Creek Headgates and Haddo Weir 
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2.2.7 Iron 

The RDNO monitors iron monthly in Duteau Creek and have generally found raw water iron levels to be comfortably 
below the Canadian Aesthetic Objective of 0.3 mg/L. Occasional excursions in raw water iron levels have been seen 
in the months of August and September in recent years. These excursions are likely a result of drawdown of the 
lakes in the Duteau Creek watershed, resulting in the use of waters from the deeper, lower dissolved oxygen 
sections of the lake, which carry dissolved iron. 

2.2.8 Hardness & Alkalinity 

Raw water drawn from Duteau Creek is low in both hardness and alkalinity, with typical levels of 26 mg/L as calcium 
carbonate (CaC03) and 20 mg/Las CaC03 respectively. Based upon available raw water quality data, the water has 
a typical Langelier Saturation Index (LSI) in the order of -2, which would typically result in the water being 
characterized as inherently corrosive to many types of piping materials. In reality, this is an over-simplification, as 
corrosion is a highly complex phenomenon, and LSI is often a very poor indicator of corrosion in many cases. 
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3. Water Quality Criteria 

3.1 Treated Water Quality Criteria 

British Columbia drinking water quality guidelines and the Health Canada guidelines have evolved in a significant 
fashion during the past 1 O years with some minor adjustments in the past 5 years in an attempt to bring the 
standards to a le)Jel comparable to United States. 

The provincial legislation in British Columbia is still somewhat limited compared to other provinces as the law 
focuses on bacteriological contamination but also includes references to ensuring the conveyance of safe potable 
water. To support this goal, the local Health Regions within British Columbia have been provided the authority to 
implement more stringent drinking water quality guidelines. Recently, BC Health issued a document titled Drinking 
Water Treatment Objectives (Microbiological) for Surface Water Supplies in British Columbia, November 2012. This 
document provides the expectations for water treatment within British Columbia and can be summarized as the "4-3-
2-1-0 Dual Treatment Guidelines". These guidelines indicate the following objectives: 

1. 4-log (99.99%) inactivation for enteric viruses; 

2. 3-log (99.9%) inactivation or removal for Giardia; 

3. 3-log (99.9%) inactivation or removal for Cryptosporidium; 

4. Dual stage treatment; two (dual) barriers to pathogens; 

5. Less than 1.0 NTU turbidity in the treated water at all times; and 

6. Zero total and faecal coliforms. 

Further to the above guidelines from BC Health, it is recommended to consider not only present regulations but to 
attempt to anticipate water quality regulations which might come into force during the life of the upgrades to ensure 
that the facility is able to satisfy these more stringent future requirements where practical. Through completion of 
several similar studies of this nature in the Okanagan, including work for Westbank, Kelowna, and Summerland, we 
recommend that the RDNO consider the following additional water quality goals in their long term plan: 

• Chemical Constituents: Consistent compliance with all water quality parameters listed in the Guidelines for 
Canadian Drinking Water Quality (GCDWQ); 

• Turbidity: Production of a finished water consistently less than 0.3 NTU turbidity for at least 95% of the time for 
granular media filtration plants and less than 0.1 NTU turbidity for at least 95% of the time for membrane 
filtration facilities; 

Disinfection By-Products (DBP's): The present day Health Canada guidelines are 100 µg/L total 
trihalomethanes and 80 µg/L haloacetic acids (HAA5's) all measured on a locational running annual average. 
While these changes in Health Canada's guidelines are relatively recent, it is worth noting that the USEPA 
regulations are still more stringent, at 80 µg/L and 60 µg/L for TH M's and HAA5's respectively. We believe this is 
of significance, as the Health Canada guidelines have historically shown a trend of mimicking almost exactly the 
USEPA regulations over time, albeit typically with a time lag of several years. As such, we expect that the Health 
Canada guidelines will change again in due course to match the present USEPA regulation for DBP's. 

Locational Running Annual Average, or LRAA, is an alternative means of measuring disinfection by-product 
concentrations in the distribution system. The LRAA approach requires that the utility show an ability to meet the 
water quality target at all points in the system individually. The LRAA approach is significantly more stringent 
than an annual average of all the samples from across the distribution network; 

• Algal Toxins: Health Canada's existing guidelines include an objective of 1.5 µg/L for cyanobacterial toxins, 
toxic compounds released by some types of algae (blue-green algae). Both the Kalamalka Lake and Duteau 
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Creek sources are susceptible to algae blooms and we recommend that this objective be adopted by the RONO. 
As such, we recommend that toxins such as microcystin-L should be tracked and mitigative measures 
addressed in the long term treatment approach. This testing is quite specialized meaning once an algae bloom is 
detected within a raw water source during regular monitoring, a sample should be collected and sent to a 
qualified laboratory for toxin analysis such as microcystin-L. 

• N-Nitrosodimethylamine (NOMA): NOMA can be formed during water treatment by the chlorination or 
chloramination of waters containing organic nitrogen, as a by-product of degradation of water treatment 
polymers, or in processes where anion exchange resins are used. It is presently unregulated by Health Canada, 
but is regulated in Ontario at a level of 9 ng/L. Currently, disinfection by-products are an issue within the 
distribution network and one of the suggested historical solutions has been to use chloramines as the residual 
oxidant within the distribution network. Establishing a contaminate goal for NOMA is a critical first step to ensure 
the long term water treatment approaches meet the long term needs of GVW. 

• Bromates: Bromates are presently regulated by Health Canada and the USEPA at 10 µg/L but are normally not 
a concern in water treatment unless ozone is used in the process, as bromates are the usual by-product of the 
oxidation of naturally occurring bromides. Bromate formation potential should therefore be verified if ozonation 
becomes a strong candidate for inclusion in one of the treatment process trains. 

A summary of the recommended treated water quality goals for the RONO are presented in Table 3-1. 

Table 3-1 Regional District Water System Long Term Treated Water Quality Goals 

Parameter Units Quantity 

Total alkalinity mg/L as CaC03 > 25 

Aluminium, total mg/L < 0.1 

Coliform bacteria organisms/ 100 ml < 1 

Cryptosporidium parvum log reduction > 3-log (99.9 %) removal or inactivation2 

Giardia Lamblia log reduction > 3-log (99.9 %) removal or inactivation 

Enteric viruses log reduction > 4-log (99.99 %) removal or inactivation 

Iron mg/L < 0.3 

Sulphates mg/L <200 

pH Stable, non-aggressive 

Temperature oc <15 

Trihalomethanes ug/L < 80, on a Locational Running Annual Average 

Haloacetic Acids ug/L < 60, on a Locational Running Annual Average 

N-Nitrosodimethylamine ug/L < 9, on a Location Running Annual Average 
. 

Total Organic Carbon mg/L Reducerawwaterlevels PY a minimum C>f60% with.automated, 
optimized coaQulation 

True Colour TCU <15 
•. 

Granular Medii:t Filtration < 0.3 NTU 9!;i% ofthe time, never to 

Turbidity NTU exceed1NTU 

Membrane Filtration < 0.1 NTU 

2 Based on future Cryptosporidium sampling the Kalamalka Lake treatment target could be increased to 4-log removal or inactivation. 
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3.2 Filtration Deferral Criteria 

Many communities across Canada and British Columbia have access to high quality water sources that are not 
required to filter the water prior to distribution. The basis for a water purveyor avoiding or delaying filtration needs to 
be established on safety and reliability of the water source, both in the water quality characteristics and the nature 
and activities within the watershed. The local regulatory, BC Health, stipulate compliance with the GCDWQ Filtration 
Exclusion Criteria and their own guidance documents for utilities that seek deferral of filtration. The following is an 
excerpt from the BC Health Issue Paper: Planning for Drinking Water Filtration Recommendation: 

"Systems may qualify for deferral of filtration if they demonstrate the following: 

• 4-log removal or inactivation of viruses and 3 log inactivation of protozoa is achieved using a minimum of 2 
disinfection processes. 

• Background baseline levels of Cryptosporidium and Giardia, adequate to establish trends, have been 
established. 

• A watershed control program designed with the express purpose of minimizing faecal contamination in the 
source water is being implemented. Watershed control programs expressly intended to minimize faecal 
contamination can be accomplished by completing appropriate modules of the comprehensive source to tap 
assessment guide developed by MOE and MOH. Modules appropriate to the water supply system will be 
identified by the DWO and may be included in conditions of the operating permit. 

• No more than 10% of source/raw water E.coli samples exceed 20/100 ml in any 6-month period. 

• No more than 10% of source/raw water total coliform samples exceed 100/100 ml in any 6-month period. 

• Turbidity in source immediately before disinfection does not exceed 1 NTU 95% of the time in any 30-day 
period. 

• Peak turbidity readings do not exceed 5 NTU for more than 2 days in a 1-year period. 

• Expected average annual total Trihalomethanes at locations farthest from treatment will not exceed 0.100 
mg/L or 100 µg/L." 

Given the raw water characteristics, it is accepted that filtration is required in addition to the existing clarification and 
disinfection infrastructure at the Duteau Creek treatment site. Due to the acknowledged need for filtration for the 
Duteau Creek source the remainder of the discussion in this section will focus on the Kalamalka Lake source. 

Significant raw water quality data has been collected in the recent past by GVW for the Kalamalka Lake source. It 
has been determined that there are variations in the raw water quality at different depths and locations within the 
Kalamalka Lake. There are also consistent seasonal variations in the Kalamalka Lake raw water quality. The general 
conclusions from the previous studies are: 

1. Seasonally the raw water quality is consistently high enough to suprort the use of a 2-stage disinfection 
facility to provide acceptable treated water quality. If the Mission Hill treatment facility operation was able to 
be limited to the periods of high raw water quality, there is a potential opportunity to defer filtration. 

2. Moving the existing intake to a deeper location and creating the ability to divert water from different depths to 
maximize the raw water quality being conveyed to the customers is a potential solution given the data 
available. If an intake tower was constructed in Kalamalka Lake with multiple diversion points, it is possible 
that filtration could be deferred longer than if the existing intake is maintained in the current location. The 
challenge associated with extending the intake and providing an intake tower with multiple diversion points is 
the benefit compared to the cost. 
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Based on the variability in the raw water data, it is reasonable to expect that filtration will eventually be 
required. This means the cost of filtration will be deferred, but not avoided. Also, extending the existing 
intake and providing a tower with multiple diversion points is easily a $ 25 M project, if environmental 
permitting is achieved. An extension of the existing intake is a possible consideration to defer filtration, 
however, the actual filtration delay is unknown. Given that the duration of the filtration, delay cannot be 
accurately predicted and the capital investment associated with extending the existing intake pipe cannot be 
justified. The lowest cost with the highest quality water being supplied to the GVW customers is to provide 
filtration instead of considering expensive intake relocation projects. 

In addition to the above comments it has been documented in other technical memorandum that it is reasonable to 
expect regulatory pressure to reduce the Kalamalka Lake water license as part of an application for an extension to 
the existing intake. The exact magnitude of the potential pressure from the regulators to reduce the existing water 
license is unknown, but it is a document and known risk associated with a project that involves modifications to the 
existing Kalamalka Lake intake. 

Another consideration for the Kalamalka Lake source is the potential for further deterioration of the raw water in the 
future. Kalamalka Lake is subjected to numerous potential sources of pollution given the urbanization within the 
watershed and surrounding the lake, meaning immerging contaminates such as endocrine disruptors could be a 
concern in the future that could drive the need for more treatment of this source. 

Long term water supply options that utilize the Kalamalka Lake source during times of high raw water quality to 
maximize the potential to defer filtration with be explored within Technical Memorandum 9. However, given the 
annual raw water characteristics and the document presence of Cryptosporidium and Giardia, filtration will be 
required in the future for the Kalamalka Lake source. 
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4. Evaluation of Treatment Requirements 

4.1 Overview of the Treatment Needs 

Within the preceding sections the raw water quality associated with Kalamalka Lake and Duteau Creek was 
presented. Also provided was the long term recommended treated water quality goals. Given the treatment 
infrastructure already available at each source, the source water quality and the treated water quality objectives the 
following work is required: 

1. Mission Hill: This report assumes that the existing intake is retained and that filtration needs to be added to 
the existing disinfection facility on Mission Hill. The raw water organic levels and turbidity are low enough 
that clarification is not required upstream of the filtration process. The exact timing of the filtration plant for 
the Kalamalka Lake water source will be examined further in Technical Memorandum 9, but given the 
characteristics of Kalamalka Lake, it is assumed for the establishment of a master water plan that a filtration 
plant will be needed. 

2. Duteau Creek: This source exhibits high levels of dissolved organic matter and colour that generates a 
tremendous volume of floe once the water is coagulated. To address this issue the water is currently clarified 
and disinfected, but there is no filtration provided. Also, given the high levels of organic matter in the raw 
water, even with coagulation and clarification, the levels of the disinfection by-product precursors are too 
high resulting in elevated levels that exceed the treated water objectives. To address this concern, filtration 
combined with a strategy to address the generation of disinfection by-products needs to be provided. 

Provided below is a summary of the candidate treatment processes that can resolve the outstanding treatment 
issues at the existing Mission Hill and Duteau Creek treatment facilities. It should be noted that a detailed pilot 
testing and process selection process is currently being completed at the time that this memorandum is being 
written. This document is not intended to provide a complete and comprehensive review of all the potential treatment 
process that could be used at the Duteau Creek facility. Instead the key conclusions evolving from the pilot testing 
related to the development of a sustainable long term treatment option is presented within this memorandum and 
used for the basis of developing a long term water supply solution. 

4.2 Review of Candidate Processes 

4.2.1 Filtration Processes 

A wide variety of variant filtration processes are used in water treatment, but these generally are sub-divided into two 
general families: Granular media filtration and low pressure membrane filtration. Depending on the specific type of 
granular media used and the pre-treatment, granular media filtration can also operate in a sorptive mode, and also 
as a biological filter. The following sections present an overview of these various filtration processes and discusses 
their viability for consideration for this project. 

4.2.1.1 Granular Media Filtration 

Conventional granular media filtration is the most common type of filtration used in water treatment. It involves 
placement of one or more layers of inert granular media placed within a concrete filter structure, with flocculated and 
clarified water being allowed to permeate downwards through the media. As the water passes through the media, 
solids are removed using a variety of mechanisms and are retained within the filter bed. 
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In modern granular media filter designs, media is placed in layers, with larger media at the top, and finer media 
placed nearer the bottom of the bed. This gradation allows solids to penetrate into the depths of the bed, rather than 
be captured primarily at the surface, and allows for excellent filtered water quality maintained over a reasonable filter 
run time. 

Over time however, and as solids accumulate in the bed, the total head loss through the filter gradually rises, until it 
reaches a terminal head loss. At this point, the filter must be washed to remove these accumulated solids and 
restore the filter to its clean state. 

Backwashing involves passing clean water upwards in the reverse direction at sufficient velocity to fluidize the bed. 
Air is typically used before or during the early stages of washing to facilitate in the separation of solids from the filter 
media during washing. 

4.2.1.2 Granular Activated Carbon (GAG) Filtration-Sorption 

When used as a filter medium, GAC is most often used as a passive sorptive agent. Since it is relatively non
selective, it is commonly used in water treatment as a sorbent for contaminants including taste and odour, 
pesticides, endocrine disruptors, or other synthetic organic compounds. 

While the GAC has residual sorptive capacity, it will tend to remove many contaminants in the feed water, including 
dissolved organic carbon, reducing them to very low levels. However, after a period of time, usually 3 to 9 months in 
most water treatment plants, the sorptive sites become exhausted. Once this point has been reached, the selectivity 
of the GAC media comes in play, and compounds in the feed water more strongly bound to the GAC are sorbed, and 
less selective compounds are de-sorbed (stripped from the GAC into the filtered water). 

Depending on the specific objective of GAC filtration, it may or may not be cost effective. It tends to reach capacity 
quickly for dissolved organic carbon (DOC), and it is rarely cost effective to utilize GAC purely for DOC reduction, as 
regeneration or GAC replacement costs will be excessive. However, for compounds in very low concentrations, such 
as taste and odour causing compounds such as 2-methylisoborneol (MIB) or geosmin, GAC can provide effective 
protection even long after the GAC has exhausted with respect to DOC. For the Regional District, taste and odour 
compounds are not the driving issue resulting in GAC being considered. The primary applicable concern is DOC 
removal for the Duteau Creek facility, however as previously stated, GAC is effective but known to be a higher cost 
option to achieve the treatment target. 

4.2.1.3 Biological Filtration 

Filters are also increasingly being used as a support medium for the deliberate growth of micro-organisms for the 
removal of dissolved substances such as natural organic matter, ammonia, and manganese, as so-called biological 
filtration. 

As with any biological treatment process, the particular organisms able to target specific contaminants often naturally. 
proliferate if that contaminant is present in elevated concentrations, as long as the nutrients required to support 
biological activity (carbon, hydrogen, oxygen, nitrogen, sulphur, and phosphorus) are present in sufficient quantities. 
If this is not the case, even for one nutrient, growth (and therefore removal) will tend to be hindered. As such, a 
variety of pre-treatments may be necessary to support biological filtration including: 

• Ozonation upstream of the biological filters, which by virtue of its strength as an oxidant, is able to cleave 
long chain naturally occurring organic molecules into short chain organics more easily assimilable as a food 
source by the biomass; 
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• Oxygenation is sometimes necessary, particularly for biological ammonia removal, as the process of 
ammonia removal is the biologically mediated oxidation of ammonia into nitrites using oxygen. These nitrites 
are then subsequently oxidized further to nitrates; 

• The addition of one or specific nutrient supplements to boost nutrients such as nitrogen or phosphorus which 
are often deficient in raw waters to support growth; 

A specific feature of biological filters that differs from conventional granular media filter design is that a porous media 
is usually used as the support medium to maximize available surface area for attached growth. Pre-exhausted GAC 
is often used in this capacity as are engineered ceramic porous medias. 

As with conventional filters, biological filters also need periodic backwashing to flush out particulate matter trapped in 
the bed, and also to remove accumulated biomass. 

The reduction of TTHMs in the treated water from the Duteau Creek treatment plant is important and biological 
filtration will be closely considered to achieve this for the Duteau Creek source. In fact biological filtration pilot testing 
is ongoing at the Duteau Creek facility. 

4.2.1.4 Low Pressure Membrane Filtration 

Low pressure membrane filtration (or LPMF) processes used for particulate removal in the drinking water industry 
almost exclusively are based upon the use of hollow fibre membranes, with pore sizes in the 0.01 - 0.1 micron 
range. Two specific types of membranes are used -- microfiltration (MF) and ultrafiltration (UF) --- characterized by 
the pore size of the membranes. The small size of the pores provides excellent removal of particulate matter under 
all conditions and can provide essentially complete removal of pathogens such as Giardia and Cryptosporidium 
through physical size exclusion. 

The hollow fiber membranes are housed within individual modules, several of which are mounted in parallel to form 
a membrane train. Two distinct configurations are used: 

• Pressure Fed Membranes where membranes are housed within fabricated pressure vessels, and water is 
pumped through the membranes under a positive pressure. In pressure fed membranes, water can be fed to 
the outside of the fibres, and forced through to the inside under pressure (outside-in) or fed to the inside of 
the fibre, and forced to the outside under pressure (inside-out) depending upon the particular manufacturer; 
and 

• Immersed (or Submerged) Membranes are by definition outside-in membranes, as they involve the 
placement of bundles of membrane fibers into an open tank of water to be treated. The inside of the fibres 
are placed under vacuum, drawing water through the membrane fiber wall and into the inside of the fiber. 

The scale.of membrane filtration plants has been growing rapidly in recent years, driven by the water quality benefits 
provided by membranes compared to granular media filters, but also by a continual reduction in the unit price of 
membrane$ driven by an increasingly competitive market and ongoing research. 

For this project, the water treatment plants will be in the order of 60 and 150 ML/d meaning there are several 
previous low pressure membrane facilities of comparable size. Considering the typical raw water quality variations 
between the two sites, two discrete approaches of design would be considered: 

• Direct membrane filtration (Mission Hill): This would use membrane filtration as the main treatment barrier in 
the plant for solids removal, without pre-clarification. For this option the membranes would potentially be 
exposed to higher loading of solids and other foulants, meaning the packing density and configuration of the 
membranes would need to be carefully considered. Such a facility would be provided with the option for 
coagulation and flocculation, although it would not necessarily always be used; and 
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• Membrane filtration with pre-clarification (Duteau Creek): This would use the existing coagulation
flocculation and clarification as a pre-treatment process to remove solids and other foulants upstream of the 
membranes. Downstream of the clarification process either a pressure or immersed low pressure membrane 
system could be provided. 

In a similar fashion to granular media filters, membrane filters gradually clog with solids during normal operation, 
requiring shorter duration but more frequent backwashing. Over the course of several operational cycles, the 
membranes also become fouled with organic matter and other foulants. The membranes require periodic chemical 
cleanings to remove these foulants to restore the membrane to their clean state. 

4.2.1.5 Chloramination 

Chloramination is the practice of adding ammonia to chlorinated water to generate the production of chloramine 
compounds. Chloramination is used by water purveyors throughout North America as a secondary disinfectant to 
provide a residual oxidant within the distribution system. Even though chloramination is used across North America 
there are few utilities that use chloramines within British Columbia. The only sizable water purveyor in British 
Columbia that uses chloramines is the Capital Regional District. They have been using chloramines in their 
distribution network since the 1940s. 

The production of chloramines typical results in lower chlorine based disinfection by-products such as TH M's. The 
other potential benefit of chloramination is the production of a more stable oxidant within the distribution system 
meaning the need for re-chlorinating is reduced. The challenge associated with the use of chloramines is: 

1. Recent and ongoing research is indicating that N-Nitrosodimethylamine (NOMA) disinfection by-products are 
more harmful to human health at lower concentrations than TH M's. The practice of chloramination results in 
the generation of NOMA if the precursors are not removed from the water prior to disinfection; and 

2. Water management during regular maintenance and emergency watermain breaks is far more important as 
chloramine compounds are far more persistent in the natural environment. There are documented cases of 
watermain breaks resulting in chloramined water entering natural water bodies causing aquatic damage and 
death. 

The additional of ammonia dosing systems to create chloramines within the distribution system is a potential solution 
to reduce the THM levels associated with the water currently provided to the GVW customers. In fact the pre-design 
report for the current Duteau Creek treatment facility recommends that the secondary disinfectant be converted from 
free chlorine to chloramination to reduce the TTHM levels within the distribution network. Prior to embarking on 
construction the infrastructure associated with providing ammonia dosing facilities it is recommended that bench top 
testing be completed to confirm that the chloramine disinfection by-products (NOMA) do not also exceed the 
Canadian drinking water quality guidelines. Regardless of the short term solutions that could be explored as part of a 
detailed implementation program for a preferred water supply solution, for the establishment of a long term plan for 
the utility it is recommended that the disinfection precursors be removed with the necessary treatment processes at 
the water treatment plant(s). Based on separate planning studies, the selection of chlorination or chloramination as 
the secondary disinfectant can be made in the future. 

4.3 Evaluation of the Candidate Processes 

The advantages and disadvantages of the candidate filtration processes are summarized in Table 4-1. 
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Table 4-1 Advantages & Disadvantages of the Candidate Filtration Processes 

Filtratio.n Process I Advantages I Disadvantages ~ Short-Listed for ·Further 
Consideration ? 

• Low maintenance • Larger footprint 

Granular Media • LowO&M cost 

Filtration • Commonly used at other Yes 

Okanagan facilities of a 
comparable size. 

• Low maintenance • Larger footprint 
Granular Activated 

Limited specialized operator High cost of carbon Carbon Media • • No 
Filtration - Sorption training regeneration or replacement 

• Low maintenance • Larger footprint 

• Low O&M cost • Need to own and operate an 

Biological Filtration • Very effective for organics ozone generation system 
Yes 

and ammonia removal • Potential operator health 
concerns 

Low Pressure • Potentially smaller footprint • High O&M Cost 
Membrane Filtration Proprietary system 

Yes 
• 

Generally, the raw water quality from Kalamalka Lake related to the filterability is good as there are low to moderate 
levels of organic matter and turbidity meaning direct filtration is acceptable. The key concern with the Kalamalka 
Lake source is the slightly elevated turbidity levels and the measured coliform and parasite concentrations. Further 
testing should be completed and a detailed cost analysis completed during subsequent engineering studies, but the 
basis of design for the Master Water Plan for filtration at Mission Hill is low pressure membrane. The key benefits of 
a membrane filtration are: 

1. A fixed barrier against the passage of impurities for a direct filtration plant would be beneficial given the 
potential for high concentration of parasites as document in samples collected in 2008; and 

2. No need to regularly coagulate resulting in less residual production and lower operating cost. 

It is acknowledged that a direct filtration plant using granular media filtration combined with the existing disinfection 
process at the Mission Hill site would be an acceptable treatment approach for Kalamalka Lake water. It is expected 
that the capital cost of this treatment approach should be less expensive than a membrane filtration plant, but not 
significantly given that coagulation will only be required seasonally. For the purpose of developing a long term plan, 
the higher cost treatment approach of membrane filtration is assumed; but further studies should be completed to 
finalize the treatment process selection prior to constructing the filtration facility. 

As previously noted, pilot testing is currently on-going at the Duteau Creek treatment facility to determine the 
optimum solution to provide filtration, while also reducing the disinfection by-product precursors in the process flow. 
The results of this ongoing project will be summarized in a separate report that is still being completed, but 
preliminary analysis is showing that biofiltration will provide an effective barrier for the final polishing of the clarifier 
water and will suitably reduce the DOC levels resulting in acceptable levels of disinfection by-products in the treated 
water within the distribution network. For the basis of establishing a long term plan for the Duteau Creek facility the 
assumption is biofiltration consisting of ozonation of the clarified water followed by ozone quenching, filter aid
polymer and deep bed filtration using exhausted GAC. 
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5. Long Term Treatment Approach 

Based on the information presented in the previous sections this portion of the report offers candidate long term 
treatment process trains for the Kalamalka Lake and Duteau Creek raw water sources. The candidate long term 
treatment process trains are intended to be a reasonable basis for the esta.blishment of capital and operating costs 
for different sized treatment plants for each raw water source. The cost information is intended to be a reasonable 
representation of the actual expected long term treatment costs and be acceptable for the purpose of comparing 
different long term water supply options. It is expected that the actual selection of the final treatment process for 
each raw water source will be based on a detailed engineering assessment. 

5.1 Mission Hill Water Treatment Plant 

The existing Mission Hill water treatment plant is currently sized to produce 58 ML/d of disinfected water with 
the provision for the future addition of a direct filtration plant. The existing site is pre-planned to support the 
additional of filtration complete with the associated chemical and residual handling facilities that are all rated 
to produce 58 ML/d. A facility larger than 58 ML/d will result in the need to acquire additional land. In 
addition to acquiring land the raw water supply infrastructure will need more upgrades than currently 
planned if the ultimate treated flow is more than 58 ML/d of treated Kalamalka Lake water. 

A schematic diagram of the process is included as Figure 5-1 showing the existing and proposed treatment 
processes necessary to achieve treated water that is compliant with the long term treated water goals given 
the raw water quality characteristics of the Kalamalka Lake source. In summary, the existing and 
recommended treatment processes used for the basis of the capital and operation cost estimates are: 

1. Existing treatment processes 

a. Raw water connections to the supply mains and associated flow control; 

b. On-site hypochlorite generation system for chlorination; 

c. Medium pressure ultraviolet disinfection; 

d. A large diameter pipe for chlorine contact time (a chlorine analyzer was added by the 

Operations staff in 2012); and 

e. Treated water pumping. 

2. Proposed treatment processes 

a. Coagulation, using poly-aluminium chloride, to destabilize colloidal material, and entrap natural 

colour in the water within a chemical floe; 

b. Jet flash mixing facilities, to rapidly mix the coagulant into the raw water; 

c. Mechanical flocculation, to gently stir the newly coagulated water and encourage the small floe 

particles formed during coagulation to adhere together and grow larger floes; 

d. Chemical feed facilities for poly-aluminium chloride, caustic soda (sodium hydroxide), and 

polymers for the sludge treatment process; 

e. Filtration consisting of low pressure membranes. The water backwash will be processed on-site 

as explained below and the chemical enhanced backwashes and CIP wastes will be discharged 

to the sanitary sewer; 

f. Filter backwash equalization and clarification. The thickened sludge produced by this process 
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will be pumped to a sludge storage tank for de-watering. The de-watered sludge will be hauled 

off-site and it is assumed that the centrate will be discharged to the sanitary sewer. During the 

completion of the detailed design other centrate disposal options should be examined such as 

re-use at the adjacent research forest. 

g. Balancing storage at the Mission Hill site to support the treatment process. 

It is assumed that the new filtration infrastructure will be located in a new building on the west side of the 
existing disinfection facility. Given the information available at this time it is also assumed that the membrane 
filtration facilities will need coagulation and 20 minute flocculation time. During further testing associated with 
the future development of this project, it may be possible to reduce (or even eliminate) the flocculation time 
resulting in reduced building footprint and cost. It is assumed that the electrical and control of the new 
filtration plant will be constructed to the same standard used at the existing treatment facilities (i.e. standby 
electrical power is assumed at the Mission Hill facility). 

Figure 5-1 Mission Hill Water Treatment Facility Recommended Process Train 
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5.2 Duteau Creek Water Treatment Plant 
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The existing Duteau Creek water treatment plant is sized to produce 162 ML/d of clarifier water with the 
current plan being for the eventual construction of a granular media filtration plant. The existing site is pre
planned to support a filtration plant rated to produce 150 ML/d. However, the existing clarification facility can 
suitability function with a filtration plant ranging in size from 20 ML/d to 150 ML/d. The exact size of the 
filtration plant will vary in size based on preferred long term system separation solution. 

A schematic diagram of the process is included as Figure 5-2 showing the existing and proposed treatment 
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processes necessary to achieve treated water that is compliant with the long term treated water goals given 
the raw water quality characteristics of the Duteau Creek source. In summary, the existing and 
recommended treatment processes used for the basis of the capital and operation cost estimates are: 

1. Existing treatment processes 

a. Connections to the existing 1200 mm low pressure concrete raw water main, to draw raw water 

from the existing Duteau Creek transmission main into the treatment plant. Currently, the 

clarified water is returned to the same main by gravity; 

b. Coagulation, using poly-aluminium chloride, to destabilize colloidal material, and entrap natural 

colour in the water within a chemical floe; 

c. Jet flash mixing facilities, to rapidly mix the coagulant into the raw water; 

d. Mechanical flocculation, to gently stir the newly coagulated water and encourage the small floe 

particles formed during coagulation to adhere together and grow larger floes; 

e. Conventional dissolved air flotation (DAF), using micro-bubbles to float the floes to the surface 

of the tank, forming a sludge layer which can be scraped from the surface, and separated from 

the water; 

f. Facilities to capture sludge formed by the DAF process, and pump the sludge at a steady rate to 

the sludge treatment facilities; 

g. A sludge treatment facility based on the use of centrifugation for mechanical dewatering of the 

sludge, allowing for most of the water contained in the raw sludge to be removed, rendering the 

sludge amenable for hauling and disposal off-site; 

h. A clarification process and wetland for treating and disposal of the centrate generated during the 

de-watering of the DAF float; 

i. Chemical feed facilities for poly-aluminium chloride, caustic soda (sodium hydroxide), polymers 

for the sludge treatment process, and an on-site hypochlorite generation system for chlorination; 

j. An administration building and operation & maintenance facilities. The administrative and 

operations & maintenance building will be constructed as part of a consolidated facility with the 

water treatment plant proper; 

k. A 10,000 m3 treated water reservoir to provide chlorine contact time and balancing storage. 

2. Proposed treatment processes 

a. Low lift pump station to supply the raw water to the treatment facility. During high flow in the 

existing transmission main, the residual pressure in the transmission main is too low to allow the 

water to be conveyed by gravity. A low lift raw water pump station will be constructed in the 

future once the total flow between Harvey Lake and the Duteau Creek WTP site exceeds a 

maximum of roughly 2083 Lis; 

b. Ozone generation system based on a liquid oxygen supply and an ozone contactor; 

c. Filtration consisting of deep bed gravity granular media. With the upstream ozone process the 

goal is to achieve bio-filtration to enhance the removal of dissolved organic material; 

d. Treated water low lift pump station to replace the headless provided by the filtration process; 

e. Filter-to-waste and filter backwash equalization and clarification. The thickened sludge produced 
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Future 

by this process will be pumped to the existing sludge equalization tank for de-watering and the 

clarified water re-cycled to the head of the treatment process. It is typical for in the order of 90% 

of the solids in the raw water to be captured in the clarification process, meaning the volume of 

sludge produced from the treatment of the filter backwash will be proportional small compared to 
the total sludge volume. The existing sludge de-watering equipment is expected to have 

sufficient capacity to effectively manage the sludge produced by the filtration process. 

With the exception of the raw water low lift pumps that will be located in the lower level of the 

existing inlet piping gallery, all the other new infrastructure will be provided in a new building 

between the existing clarifiers and treated water reservoirs. 

A key long term concern with the Duteau Creek source is low hardness and alkalinity of the water, 

resulting in the treated water being categorized as corrosive. To address this concern, the Stage 1 

facility at Duteau Creek includes the addition of caustic soda. To ensure that the caustic soda dose 

is optimized, GVW should monitor the corrosivity of the Duteau Creek water supply by conducting 

coupon tests and sampling for dissolved metal concentrations within the network. For the basis of 

the Master Plan , it is assumed that the caustic soda will continue to be dosed at levels comparable 

to the past couple years of operation . 

Figure 5-2 Duteau Creek Water Treatment Facility Recommended Process Train 
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6. Evaluation of Costs 

6.1 Existing Kalamalka Lake and Duteau Creek Water Treatment Operating Costs 

The long term operating cost of the treatment plants is a significant component of the life cost of a municipal water 
supply system. Ensuring the estimate operating costs are representative of the actual expected costs that will be 
incurred by GVW is important for any cost based decisions made in the Master Water Plan. 

At both the Mission Hill and the Duteau Creek site there are partial treatment plants that have been functional for a 
couple years. To ensure our operating cost projections are reasonable the first task we completed was to compile 
the existing operating costs. During the review of the existing facilities the existing actual costs were separated into 
the following categories: 

• Energy; 

• Equipment, maintenance and training; 

• Chemicals; and 

• Wages. 

Based on data obtained from the Regional District for the past couple of years the actual annual operating cost for 
the Mission Hill facility is roughly $ 700 k/year. The total annual volume of water processed is in the order of 8,200 
ML resulting in an existing cost of$ 85/ML. For the Duteau Creek facility the annual cost was $ 1.45 M in 2012 while 
treating a total annual water volume of 12,360 ML. The unit cost of water at the Duteau Creek facility is$ 117.50 ML. 
These values represent all the costs associated with the operation of the existing treatment plants such as labour, 
chemicals, electrical power, repairs and all other cost items allocated to the operating cost of the treatment plants. 

Using the actual costs for the above categories estimates of the future operating cost once filtration is added at both 
sites can be generated for various different plant sizes. Once the estimated operating costs were produced based on 
detailed calculations the values were compared to industry standard operating cost curves for other similar facilities 
across Canada. 

6.2 Kalamalka Lake Water Treatment Costs 

The following assumptions were used to develop the capital and operation cost projections for the long term 
. treatment requirements for the Mission Hill Water Treatment Facility: 

• Treatment train to include flash mixing, flocculation, membrane filtration, UV disinfection and chlorination 
using on-site hypochlorite. 

• Construction of a new building required to accommodate the membrane filtration infrastructure. New building 
includes provision for immersed membrane filtration, backwash waste equalization, and on-site residuals 
management. 

• The existing facility is capable of providing UV and chlorine disinfection up to 58 ML/d. 

• Treatment capacities beyond 100 ML/d include provision to expand the existing building to accommodate 
the increased disinfection requirements. 

• The existing Mission Hill water treatment plant property can accommodate the filtration building 
requirements up to 100 ML/d. Beyond 100 ML/d the GVW will need to purchase additional land. Cost of land 
purchase based on $100,000 per acre. 
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• Provision to upgrade the electrical service included in the 200 ML/d. 

• The annual operational and maintenance costs are based on the current facilities operating data as provided 
by the RDNO and the City of Vernon . Energy and chemical consumption cost projections increase 
proportional to the increase in total annual treated water volume of the facility . 

• The ratio of maximum day demand to average day demand of 2.52 was applied to determine the average 
treated water demand projections based the probable worst case flow condition. 

• One additional operator will be required on staff with the addition of the filtration building for the 58 ML/d and 
100 ML/d operating scenarios. For a scenario where raw water is diverted to the existing Mission Hill site 
and the plant is significantly expanded to a maximum rated capacity of 200 ML/d, two additional operators 
will be required . 

• The cost of membrane replacement is included in the Equipment, Maintenance, and Training cost category. 
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Figure 6-2 Mission Hill Water Treatment Facility Operational Cost Projections (with Filtration) 

Ill 
c 

$4.0 

$3.S 

~ $3.0 

~ 
~ $2.5 
8 

• Energy 

Equipment, Maintenance, and Training 

C emlca s 

• Wa es 

GJ 
u 
~ $2.0 -·1--------------- -
c 
J!l c 
'iii $1.5 
~ 
'O 
c 
~ $1.0 
0 
~ 
(!! 
~ $0.S 
0 
iii 
::I 
c 
c 
<( 

$-
58 100 

Treatment Capacity (ML/d) 
(Based on Annual Treated Water Volume) 

6.3 Duteau Creek Water Treatment Costs 

200 

The following assumptions were used to develop the capital and operation cost projections for the long term 
treatment requirements for the Duteau Creek Water Treatment Facility: 

• Treatment train to include Low lift pumping (200 MUd ONLY), flash mixing, flocculation, OAF clarification, 
intermediate ozonation, biological media filtration, and chlorination using on-site hypochlorite; 

• Construction of a new building required to accommodate the new filtration infrastructure. New building 
includes provision for ozone contact, ozone generation, biological filtration, backwash waste equalization, 
treated water equalization, and on-site residuals management; 

• The existing facility is capable of providing OAF clarification up to 150 MUd; 

• Treatment capacities beyond 150 MUd include provision to expand the existing building. The estimated cost 
for the 200 MUd capacity includes two additional OAF clarification basins to provide the additional 50 MUd 
of treated water capacity; 

• The existing Duteau Creek Water Treatment Plant property can accommodate the filtration building 
requirements up to 200 MUd; 

• The annual operational and maintenance costs are based on the current facilities operating data as provided 
by the AONO and the City of Vernon. Energy and chemical consumption cost projections Increase 
proportional to the increase in total annual treated water volume of the facility; 
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• The existing clarification facility to operate at a reduced capacity for the 25, 50 and 100 ML/d scenarios; 

• The ratio of maximum day demand to average day demand of 4.05 was applied to determine the average 
treated water demand projections based on the probable worst case flow condition; 

• One additional labourer will be required on staff with the addition of the filtration building for the 100 and 150 
MUd operating scenarios. Two additional labourers required to operate the 200 MUd filtration facility. One 
less labourer will be required on staff for the 25 MUd scenario; 

• The annual consumption Is expected in increase in relation to the peak water demand at the 50 and 100 
MUd due to the increasing proportion of domestic water consumption (i.e. increase in system separation to 
reduce the seasonal irrigation demand from the treated water supply). To account for the modified cost 
projections the consumables costs were adjusted by reducing the average day demand to peak day demand 
ratio by 30% for the 100 MUd and by 150% for the 25 and 50 MUd respectively. 

Figure 6-3 Duteau Creek Water Treatment Plant Capital Cost Projections (with Filtration) 
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Figure 6·4 Duteau Creek Water Treatment Plant Operational Cost Projections (with Filtration) 
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6.4 Capital and Operating Cost Discussion 

200 

The capital costs provided are based on the water treatment process trains described in Section 5 of the report. The 
operating costs were developed for each of the proposed facilities by examining the existing operating cost and then 
adding the additional operating cost associated with the new treatment processes. This approach was taken to 
ensure the projected operating costs are a reasonable reflection of the actual operating cost experienced in the 
future as the operating costs have a measurable impact on the life cycle cost of a treatment plant. 

Generally, the operating cost on a volume of water treated basis is expected to be lower for the Duteau Creek facility 
once filtration is provided at both sites. Some of the key variations and reasons for the lower operating costs are 
summarized below: 

1. The chemical cost for the Duteau Creek facility will be measurably higher than the Mission Hill facility. This Is 
a result of the characteristics of the raw water. The chemical costs are based on actual operational data and 
bench top testing meaning the variation in chemical cost is expected to be reasonable. 
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2. The labour costs associated with the Mission Hill facility are assumed to be lower than Duteau Creek. This is 
based on a reasonable estimate of the staff necessary to operate a fully automated membrane filtration plant 
versus the existing staff already employed at the Duteau Creek plant. The labour component of the 
operating cost estimate are reasonable given the size and complexity of the treatment facilities being 
planned, but will be subject to staffing decision made by the Utility. 

3. The Duteau Creek facility is planned to use conventional treatment processes whereas the Mission Hill 
facility is planned to be a membrane filtration plant. This resulting in the equipment replacement cost being 
higher for the Mission Hill facility. The majority of the cost increase is associated with membrane 
replacement. 

4. In the future there will be some minor pumping at the Duteau Creek plant to replace the headless through 
the granular media filters; however, the majority of the flow from the Duteau Creek facility will be by gravity. 
This means there is less cost associated with energy consumption at the Duteau Creek facility versus the 
Mission Hill facility where all the water is pumped from Kalamalka Lake. 

The cost to provide filtration at the Duteau Creek site is expected to be a lower cost than the Mission Hill site. The 
primary reason for this is the assumption that filtration at the Mission Hill site will be accomplished using 
membranes. For the capital costs the key comments are: 

1. Duteau Creek Water Treatment Plant 

a. The cost per volume of water treated increases for facilities larger than 150 ML/d as the existing site has 
been developed for a 150 ML/d water treatment plant. 

b. A complete water treatment plant that includes filtration could be accommodated on the existing site to a 
maximum size of roughly 200 ML/d. Any option that requires a treatment facility larger than 200 ML/d 
would require the acquisition of more land and it deemed to not be practical. 

c. All the Duteau Creek filtration plant options assume that treated filter backwash can be re-cycled to the 
head of the inlet of the plant. This is a common practise around the world, but will be subject to BC 
Health approval. 

2. Mission Hill Water Treatment Plant 

a. The minimum filtration plant size assumed for this site is 58 ML/d. This is the facility size pre-planned for 
the current site. 

b. Additional land will be required for larger than 58 ML/d facilities, but it is assumed that this can be 
acquired from the adjacent tree farm. 

c. Associated with a filtration plant at the Mission Hill site larger than 58 ML/d will be raw water supply 
upgrades. These upgrades could include an intake and Kalamalka Lake pump station improvements or 
raw water pipelines from Duteau Creek. The source of the raw water supply will vary depending on the 
option being considered and the cost impact the raw water infrastructure needs to be examined 
separately from the cost of the water treatment plant. 
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1. Introduction 
This Technical Memorandum reviews progress on the key management and financial strategies that were 
recommended in the 2002 Master Water Plan and provides updates on recommendations as GVW enters its 
second decade of operations.  While many changes have occurred within the GVW water system over the 
past decade, the two most visible outcomes for GVW domestic customers are:  
 

1. the quality of drinking water has increased (and is no longer at risk of seasonal variations); and  
2. water rates have more than doubled since 2002. 

 
Like all jurisdictions in British Columbia, GVW water quality guidelines are regulated by the local Health 
Region.  BC Health recently issued a document titled Drinking Water Treatment Objectives (Microbiological) 
for Surface Water Supplies in British Columbia (November 2012). This document provides the expectations 
for water treatment within British Columbia and can be summarized as the “4-3-2-1-0 Dual Treatment 
Guidelines”. These guidelines indicate the following objectives: 
 

 4-log (99.99%) inactivation for enteric viruses; 
 3-log (99.9%) inactivation or removal for Giardia; 
 3-log (99.9%) inactivation or removal for Cryptosporidium; 
 Dual stage treatment; two (dual) barriers to pathogens 
 Less than 1.0 NTU turbidity in the treated water at all times; and   
 Zero total and faecal coliforms. 
 

This regulatory framework provides tangible performance targets for water suppliers to ensure the provision 
of microbiologically safe drinking water. This Master Water Plan is driven in part to provide an 
implementation plan so that GVW can meet these standards in a manner that is reliable and cost effective. 

 
Meeting these targets will require further capital investment and as a result, water rates will continue to 
increase.  Water rate increases will become increasingly sensitive to local rate payers and thus GVW 
customers need to be assured that the utility is incorporating best management practices.  Customers also 
need to be assured that their water rates are fair and appropriate and that they reflect local municipal and 
regional policies and strategies.  
 
Because of the importance of financial management within the Master Water Plan, this Technical 
Memorandum (TM) outlines relevant water utility financial planning and administrative best practices and 
presents a framework that will fulfill the regional requirements in advance of the technical engineering and 
optional analysis work within the remainder of the Master Water Plan.  It is recognized that the GVW will 
undergo a review of governance options following the completion of this Master Water Plan, but it is 
anticipated that strategies recommended in this TM are applicable regardless of the selected governance 
option (though this presumption will be reviewed as alternative governance options are considered). 
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2. Progress Since 2002 
Most of the financial and management recommendations made within the 2002 Master Water Plan have 
been implemented over the past 10 years.  As recommended, assets including all regional water licenses 
(both domestic and agricultural) were transferred to the RDNO and remain in the service of the regional 
taxpayers (land and buildings have not yet been transferred as originally planned). GVW now operates as a 
stand-alone water utility that serves the entire Greater Vernon Region (including the City of Vernon, District 
of Coldstream, and portions of Spallumcheen and Electoral Areas B, C, and D).  While GVW administers the 
entire water system, it contracts the operations and maintenance (O&M) services of the distribution systems 
to the City of Vernon and the District of Coldstream.  GVW Staff operate and maintain the water treatment 
systems.   

 
The RDNO (under the authority of the Greater Vernon Water Service Amendment Bylaw No. 1764, 2002) 
now owns and administers the entire water supply and distribution system within the service area.  The 
creation of a single water utility (GVW) has allowed the region to simplify the responsibility of securing a long 
term water supply from both a quantity and quality perspective and also facilitate the ability to operate the 
system in the most economical means possible.  Section 3 of Bylaw No. 1764 sets out a comprehensive 
scope for GVW services; this current scope includes: 
 

 Acquisition and construction of water supply and water distribution infrastructure 
 Operation, maintenance, repair and replacement of supply and distribution infrastructure 
 Acquisition, improvement and maintenance of land, buildings, equipment, vehicles and other items 

needed to run the system 
 Acquisition and holding of water licenses 
 Planning for supply and distribution needs 
 Provision of bulk water for sale to other jurisdictions 
 Reclamation of water from waste treatment, agricultural, industrial and other facilities 
 Carrying out of any other function that involves water supply or distribution 

 
GWV, through the Regional District of North Okanagan, now has powers provided under the Local 
Government Act, including the ability to: 
 

 Borrow money for the purpose of new capital investment 
 Establish cash reserve funds for specified purposes 
 Set and adjust water rates based on the established governance mechanisms 

 
The implementation of GVW as the consolidated regional water utility has not been without its governance 
and organizational challenges. The history of these challenges is well described in the “Overview Paper” that 
was prepared by Nelson-Welch Consultants in May 2010 and is not discussed further in this Master Water 
Plan.  Some of these issues manifested themselves shortly after the completion of the 2002 Master Water 
Plan, driving the need for a range of technical revisions.  These revisions were documented in the 2004 
Update to the Master Water Plan.  The most significant technical revision was that the recommendation to 
completely separate the domestic and agricultural water distribution systems in a five year horizon was 
abandoned. This decision resulted in a change to the water treatment strategy where it was recognized that 
using treated water in some areas for agriculture was inevitable, at least for the medium term. 
 

  



AECOM, Associated Engineering, Kerr Wood Leidal Regional District of North Okanagan 2012 Master Water Plan

 

TM8_Finacial Strategy_Mar 06 2013.Docx 3 

Regardless of alternative future governance options, GVW will continue to serve two distinct customer 
classifications under two different water pricing strategies: domestic water customers (household, 
commercial, institutional and industrial), and agricultural water customers (bona fide farming operations). 
Ten years ago and earlier, the implications of the two customer classifications were minor as all customers 
received unfiltered water that was treated at a low per unit cost.  Over the past decade, the need for higher 
quality drinking water has required a major capital program that will expand in the future to ensure that all 
domestic water customers in the GVW service area have continual access to safe drinking water that meets 
the 4-3-2-1-0 standard.  These improvements are reflected in the increased rates described in Section 3.  
Since agricultural water does not require treatment, the strategy over the past 10 years has been to ensure 
that bona fide agricultural customers receive agricultural water that is priced according to a formula that does 
not include the capital or O&M costs associated with water quality improvements.  By ensuring that 
agricultural water rates do not include costs associated with water quality improvements, agricultural 
customers are able to operate commercially viable farms and agricultural businesses that have been part of 
the Greater Vernon area economy for decades.     
 

2.1 Meeting the Needs of Domestic and Agricultural Customers 

One of the most difficult engineering and administrative challenges within the GVW system is meeting the 
needs of two very different customer classifications.  Domestic customers require a high quality water all of 
the time, while agriculture does not.  Agricultural water demand is seasonal, but accounts for about 60% of 
the total water demand.  Agriculture also drives the peak demand which sets the capacity requirement for 
design of the overall system.  While this is becoming a more common approach to providing water in the 
Okanagan Valley, it is unusual in a North American setting which makes it difficult to look to documented 
technical standards and Best Practices for guidance (for example, AWWA and the Water Research 
Foundation).  These unusual systems require unique solutions to meet the needs of all users in a manner 
that is fair and equitable when it comes to water rates.  
 
The 2002 GVW Master Water Plan originally recommended that the domestic and agricultural distribution 
system be separated over a five year period.  System separation would eliminate the need to use more 
expensive treated water as agricultural water.  Once the systems were fully separated, it would also be 
possible to accurately determine the true cost of operating and maintaining each system individually. Future 
pricing in both networks were to be based only on their own costs. The 2002 Master Plan recommended that 
agricultural water pricing remain stable with only consumer price index adjustments to be made over time.  
Due in part to higher than anticipated capital costs and the lack of grant funding for separation projects, the 
separation program has been implemented at a much slower rate than originally anticipated and is now 
being re-evaluated as the preferred long term technical strategy.  The agricultural water pricing strategy that 
is based on year-to-year rate stability (but adjusted to inflation) continues essentially unchanged today since 
2002.  This version of the Master Water Plan needs to identify a technical and administrative solution that 
will enable the GVW to provide the most economical system to all users in a manner that is transparent, fair, 
and equitable.  
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3. Regional Water Utility  
GVW will continue to serve all water customers in the Greater Vernon Region, including domestic water 
users (household, commercial, and industrial customers) and agricultural users (bona fide farming 
operations).  These two customer groups are defined in part by their different requirements for water.  
Domestic customers require water that is of high quality (that meets or exceeds all current and future 
regulatory requirements) throughout the year on a very reliable basis.  Sufficient capacity must be available 
at all times for domestic and emergency purposes (such as firefighting).  Agricultural water on the other 
hand, is used for the purpose of irrigation and does not require advanced treatment (only that it be safe for 
distribution and consumption by livestock). Capacity however, must be assured during the growing season.  
During winter months, the non-potable system can be closed, except where the stock watering and 
firefighting system is connected.  
 

3.1 Water Rate Planning 

Since 2002, GVW has derived almost all of its revenue from water rates.  Table 3.1 below shows the 
breakdown of GVW revenue by source in 2011 and 2012.  The only factor that could change the 
approximate percent contributions to different revenue sources in the coming few years will be the 
availability of infrastructure grants.  Since it is not possible to predict with accuracy the availably of grants in 
future years, this Master Water Plan is being developed using a conservative approach to funding, (though it 
will be possible to examine alternative scenarios where grant funding does become available).  

 
Table 3.1: GVW Revenue by Source 

 
* Domestic includes residential and ICI sectors. 

 
  

2011 Actual 2012 Budgeted % of Total (2012)
Revenues

Revenues From Domestic Water Rates 11,522,396$              15,042,723$       69%
Revenues from Agricultural Water Rates 790,963$                   818,550$           4%
Revenues From Other Fees/Services 663,256$                   879,824$           4%

Total Revenue from Operations 12,976,615$              16,741,097$       

Federal/ Provincial Grants 3,342,316$                
Transfer From Reserves 4,078,689$        
DCC Funded 2,125,268$                828,000$           
Surplus From Previous Years
Other 384,893$                   7,020$               

Sub total 5,852,477$                4,913,709$        23%

Total 18,829,092$              21,654,806$       100%
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As expected, the introduction of more advanced water treatment within the GVW service area caused utility 
costs to increase.  The impacts of the 2002 Master Water Plan and the 2004 Update to the Master Water 
Plan required substantial new capital investment as well as an increase in annual operations and 
maintenance costs due to the more complicated technical demands of the enhanced water system. Table 
3.2 shows the impact of increased costs on GVW customers. 
 

Table 3.2: GVW Rate Increases: 2002 - 2012 
 

 GVW Customer 2002 2012 % Change 

Average  Domestic SFD Residence* $286 $625 119% 

Agricultural Allocation per Hectare $185 $238 28.6% 

Inflation (Canadian Consumer Price Index) $100 $121.12 21% 

*based on 350 m3 annual consumption (estimated average for GVW service area) 
 

3.2 Domestic Water Rates 

Over the past ten years, GVW has undertaken a significant capital program to ensure that drinking water 
conforms to regulations for acceptable drinking water throughout the year.  Along with the investment in 
water treatment, GVW has made investments in separating the domestic and agricultural distribution 
systems to reduce the use of more expensive treated water for agriculture.  As a result of these capital 
programs, domestic water rates have increased by approximately 120% since 2002.   
 
GVW’s recent experience in increasing water rates is very similar to most other communities in BC and 
Canada.  In fact, BC water rates on average have increased more than other Canadian regions primarily 
due to the fact that water treatment is a recent development in many parts of  BC (especially the Okanagan 
Valley), but has been commonplace in most other areas in Canada for decades.  According to a recent 
survey conducted within the National Water and Wastewater Benchmarking Initiative partnership1, all 
surveyed water utilities fully expect water rates to continue to rise well beyond inflation over the next five 
year horizon to fund water quality improvements, and to respond to a range of local requirements. 

 
  

                                                      
1  GVW participated in the National Water and Wastewater Benchmarking Initiative in 2011 and 2012.  This enabled the GVW to 

conduct a wide range of organizational and level of service comparisons amongst 40 leading urban water utilities in Canada.  In 
2012, the National Water and Wastewater Benchmarking Initiative was recognized with the “Water Next” award for industry 
leadership from Water Canada  
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Figure 3.1 below compares the approximate water bill of a standard single family detached dwelling within 
GVW with other jurisdictions in British Columbia and Canada.  This comparison is based on an annual water 
consumption of 250 cubic meters of water.  It is important to note that while the current level of water 
consumption is higher than this in Greater Vernon and the Okanagan Valley, 250 cubic meters is the 
approximate national average within the National Water and Wastewater Benchmarking Initiative. British 
Columbia lags behind other regions of Canada in terms of water conservation efforts, but it is reasonable to 
expect that over the next decade, BC water consumption patterns will be more closely aligned with Best 
Practices and national averages. 
 

Figure 3.1: 2012 Annual Water Bill for Detached Residential Connection (using 250 m3/year) 

 
Since GVW is required to respond to the BC Drinking Water Protection Act and Regulations, a continued 
capital program to enhance water quality is required.  To fund this program, domestic water rates will 
continue to increase at a rate that is higher than inflation until the capital program is complete.  It is therefore 
recommended that GVW adhere to well documented Best Practices in developing water rates that respond 
to community needs and priorities.   

 
Best Practices for developing water rates and fees is well documented by AWWA2.  This general Best 
Practice approach is also summarized and condensed within the National Guide to Sustainable Municipal 
Infrastructure (InfraGuide)3.  Best Practices recommend that water rates must be developed in association 
with the principles and objectives of the local community in mind.  Well-designed water rates have the 
potential to help in implementing an important range of community and utility objectives.  For example, the 
communities that make up the GVW service area have made an important commitment to improve water 
conservation and are using inclining block water rates as a proven strategy to provide a financial incentive 

                                                      
2  AWWA M1 Manual, Principles of Water Rates, Fees, and Charges. 
3  Water and Sewer Rates: Full Cost Recovery; National Guide to Sustainable Municipal Infrastructure (InfraGuide), 2006 
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for customers to play a part in water conservation.  GVW also maintains a rigorous drought management 
policy that rations water in an equitable manner during years when drought conditions apply. 
 
The InfraGuide Best Practice defines the first step in designing an overall water rate strategy to set the goals 
that future rates must achieve.  Since this Master Water Plan will set the stage for future water rate 
strategies, it is important that a complete suite of water rate goals be agreed upon and documented.  
Furthermore, since GVW sells water under different pricing schedules to domestic and agricultural water 
accounts, it is important that the goals be reviewed and confirmed for both account classifications. 
 
According to InfraGuide and AWWA, goals for Best Practice-based water rate setting are presented below: 
 
 Full Cost Recovery – Recover the full cost of operating and maintaining the utility, and ensure that the 

utility has adequate cash flow through the year to enable it to meet its financial obligations.  According to 
InfraGuide Best Practices and recent policy objectives of the British Columbia Ministry of Community 
Development, “full cost” should be based on life cycle asset management principles whereby provisions 
are made to plan and pay for infrastructure renewal.   

 Level of Service – Consultation with customers on the range of services and service levels that can be 
achieved and the associated costs is an important step to include in a rate setting exercise. Customer 
service levels should be defined for such items as minimum water quality, water pressure levels, fire 
protection, outage frequency (main breaks), etc. In most cases, regulations dictate the water quality 
standards. 

 Fairness and Equity – Rates should be fair and equitable to all utility customers and customer types.  
Equity is usually interpreted in terms of the user pay principle and requires customer charges to be 
proportionate to the cost burden associated with servicing each customer. Equity or fairness is an 
objective that is very important when customers are being asked to pay. It is strategically easier to 
defend increased charges if the costs are allocated based on equity.  

 Transparency – Rates should be transparent and understandable to all customers.  Customers should 
understand the basis of their charges, and the utility should be able to defend the appropriateness of the 
charge. 

 Promote Water Conservation – Rates can be used to ensure that the community’s environmental 
stewardship and water conservation objectives are taken to account.  For example; what are the specific 
water conservation goals that will require water consumers to take steps to reduce water usage 
according to industry accepted best practices.  Inclining block rates are a proven strategy to help 
promote water conservation by offering a financial incentive to reduce consumption, especially at peak 
times.  

 Revenue Stability - Ensure that water revenue is stable from year to year, and that variations in annual 
demand due to climatic variations do not result in revenue shortfalls (or extraordinary surpluses). 

 

3.2.1 Domestic Water Rate Goals 

Now that all domestic water connections are fully metered, GVW is able to implement water rates that are 
in keeping with AWWA Best Practices.  Over time, rates can be adjusted to focus on individual goals as 
the needs or conditions arise.  For example, consumer reactions and responses to significant drought 
events can be accurately monitored and subsequently anticipated so that better drought management 
strategies can be planned in advance.  It is important to note that some of the goals noted above can 
potentially conflict with one another.  For example, a strong emphasis on inclining block water rates to 
promote conservation is actually unfair from a cost perspective; since in most cases the actual cost to 
provide occasional high volumes of water to some consumers does not equate to the top block volumetric 
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water price.  In this case, local policy should be used to determine the priorities amongst competing goals 
that the rate water is designed to achieve.   
 
GVW water rates are composed of two components: an annual flat rate portion that reflects and pays for 
the right of the customer to draw on the system’s capacity (known as a capacity charge); and a per unit 
consumption charge (known as a consumption charge) based upon actual water consumption.  The total 
bill is a combination of both components.  Table 3.3 below reviews the RDNO Water Rate Bylaw No. 
2527, 2012 in relation to the Best Practice Goals presented in Section 3.2. 

 
Table 3.3: Review of GVW Domestic Water Rates against AWWA Best Practices 

 
  AWWA Water Rate Goal Compliant? RDNO Bylaw 2527 

1 Full Cost Recovery Yes The 2012 water rates were designed to recover all of the 2012 budgeted costs.  
This includes contributions to reserves to begin addressing future infrastructure 
renewal requirements and to pay for 2012 capital costs. The rates should result in 
a balanced budget at year end. 

2 Level of Service Generally Water quality levels of service are regulated, and the water rates are based on 
the cost to treat water to the regulated standard.  Other levels of service (e.g., 
outages, fire flow, water pressure, etc.) are not published, but GVW meets levels 
of service that are considered normal for the industry according to recent 
benchmarking analysis. 

3 Fairness and Equity Yes Customers are charged for the water they use based on quarterly meter reads 
and published pricing. Water customers that consume high volumes of water will 
pay more than customers who use less water based on an inclining block rate.   

4 Transparency Yes Customers are able to forecast their water bill and they have the ability to impact 
overall charges to some degree.  Since the rates are designed to recover annual 
budgeted costs, customers are able to request budget details if they are 
interested in seeing exactly what is included in the rates. Bylaw changes are 
subject to customer input and questioning prior to formal ratification.  

5 Promote Water Conservation Yes GVW specifically targeted this goal by implementing inclining block rates that 
were designed to encourage water conservation during the high demand summer 
season.  It is reasonable to expect that water conservation strategies will be 
successful over time and that individual households could see annual water 
consumption decrease by up to 10%.   

6 Revenue Stability Yes The 2012 Bylaw saw a return to a larger portion of revenue based on the capacity 
charge to reduce the risk of revenue instability. The water rates were designed to 
ensure that the utility could withstand wet summer seasons (where customers 
use less water) based on historical data.  GVW also maintains an Operating 
Reserve which can be used to bridge the occasional years where revenues are 
below annual costs.   

 
GVW domestic water rates and the rate planning process generally conform to AWWA Best Practices, 
recognizing that local policy has placed a strong emphasis on using water rates to promote water 
conservation.  The use of a high volume rate for the top water block does not reflect the true cost of 
providing that water, but does provide a strong incentive to keep consumption below that top block level.  It 
is a balancing act to set water rates to meet water conservation efforts and still be fair and equitable. 
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3.2.2 Managing Risk of Revenue Loss as a Result of Conservation 

GVW domestic water rates feature an inclining block with four pricing levels that are escalated by volumetric 
water consumption.  The steep inclining block rate was implemented to provide a strong financial incentive 
to encourage water conservation.  Using a variable rate to fund a system that is largely fixed cost has risk.  If 
water consumption does not align with projections, actual revenue will also not align with targets.  The risks 
of an inclining block rate structure is that as water consumers change their water consumption habits, the 
utility becomes at risk of repeating and increasing revenue shortages as revenue from the top block 
diminishes.  In other words, an inclining block water rate can be a victim of its own success.  This is a 
situation that many water utilities in Canada are encountering as domestic water consumption continues to 
drop.  Due to a wet summer season in 2011, water utilities in the Okanagan Valley using inclining block 
rates reported revenue shortages (including the GVW)4.   This may be a result of a single wet year, but there 
is a risk that it might be a trend of diminishing water demand.   
 
Recognizing that GVW was vulnerable to revenue shortfalls, the rate setting exercise that resulted in the 
2012 Bylaw shifted a greater portion of water revenue to be collected from the flat base fee as opposed to 
the consumption-based volumetric charge.  The rate planning process that resulted in the 2012 Bylaw set a 
planning objective that approximately 50% of domestic account revenue be collected from the base fees and 
that the remaining 50% is collected from the volumetric portion of the rate. This adjustment was made to 
better reflect the fact that the water system is primarily a fixed cost system where only a small portion of the 
utility costs are variable.  It is recommended that GVW monitor annual domestic water consumption patterns 
carefully in the coming few years so that advanced stakeholder consultation can take place to find 
acceptable alternatives to ensure the utility does not become financially challenged.   
 

3.2.3 Need for Accurate Water Use Data 

The analysis conducted for this TM noted that GVW has not used current and historic meter data as 
effectively as it could to support water usage planning and analysis.  Meter read data is presently stored and 
managed differently by the jurisdictions that prepare the water bills (Vernon, Coldstream and RDNO) mainly 
due to variables in financing software requirements.  This data is not easily accessible to support 
applications other than direct water billing.  It was challenging to gather and process utility-wide meter data 
for the purpose of examining water consumption trends and water usage patterns.  The raw data files are 
subject to errors and omissions. This data has an enormous potential to assist a wide range of utility 
management functions including rate planning, water loss management and leak detection –  to name only a 
few.  It is recommended that the GVW undertake a data management initiative that would make the 
consolidated water consumption data available to support a wide analysis of water usage, consumption and 
demand.  This initiative should be directed to: 
 
 Identify general business requirements that water meter read data could/should support 
 Determine the best method to ensure that individual privacy matters and data security matters are taken 

into account 
 Recommend a common meter data storage process (consolidating all meter reads from all jurisdictions) 
 Recommend a common data quality assurance process so that the data is not at risk of errors and can 

be used to confidently support a range of regional water use patterns and trends 
 

                                                      
4 City of Kelowna and the Westbank Irrigation District reported 2011 revenue shortages to AECOM staff 
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3.3 Agricultural Water Rates 

In GVW, an “allocation” is a proviso to obtain water, subject to availability, from the system and is tied to the 
property.  Currently, the agricultural allocation is 550mm/year per hectare.  The allocation fee is 
$238.00/year per hectare ($59.50 per hectare per quarter) (2012), and is charged whether water is 
consumed or not.  This is considered to be a flat rate revenue system, but the 2012 Water Rate Bylaw 
included an important enhancement to the agricultural water rate strategy.  For the first time, the Bylaw 
included a provision to bill a surcharge on the allocation rate for excess water consumption.  This important 
provision is possible now that all agricultural connections are fully metered.  While the strategy for setting 
agricultural water rates has not formally changed in principle since the 2002 NOWA Master Water Plan5, 
Bylaw 2527 introduces the important element of fairness and it promotes an introductory financial incentive 
for water conservation.  Bylaw 2527 introduces an inclining rate block structure for water consumption that 
exceeds the allocation.  In general however, since 2002 agriculture rates have received approximately 
inflationary level increases from year to year.  The present guiding principles of the GVW agricultural water 
rate are threefold: 
 

1. Be competitive with agricultural water rates within the Okanagan Valley. 
2. Remain stable from year to year. 
3. Encourage efficient use of water to ensure equitable distribution. 

 
Goals one and two have been successfully achieved and goal three is in progress.  Figure 3.2 below shows 
a comparison of a selection of Okanagan area agricultural water rates in 2011. 
 

Figure 3.2: 2011 Irrigation Water Rates for Bona Fide Agricultural Water Customers 
 

3.3.1 Agricultural Water Purchase Fee 

In addition to annual allocation charges, GVW applies a charge when new allocations are sold to irrigate 
new agricultural land (Agricultural Water Purchase Fee).  This is a legacy fee from the former Vernon 
Irrigation District (VID) and was historically known as a Regrade Charge.  It was used to fund expansion of 

                                                      
5  2002 NOWA Master Water Plan stated that “GVW should maintain the flat allocation-based water rate structure for irrigation 

customers and the rate remains stable until such time that a detailed costs analysis can be performed (following system separation)”.   
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the capacity of the agricultural water system (under the former Regrade Charge Bylaw #631) as new users 
joined the system.  Since the termination of VID as an operating entity, the Agricultural Water Purchase fee 
now is collected as general water revenue. 
 

3.3.2 Agricultural Water Rate Goals 

While none of the current agricultural water rate goals have a connection to actual system costs, the 2012 
Water Rate Bylaw is beginning to move towards the Best Practice goals.  Table 3.4 reviews the recently 
approved 2012 GVW agricultural water rates in relation to the AWWA-based Best Practice goals. While the 
AWWA-based Best Practice goals were documented primarily with drinking water utilities in mind, irrigation 
users are not precluded from recommended Best Practices under the premise that good water stewardship 
and management outcomes are desirable for all water utilities6. The AWWA Manual M-1 was intended for 
use on all water utilities. 
 

Table 3.4: Review of GVW Agricultural Water Rates against AWWA Best Practices 
 

  AWWA Water Rate Goal Compliant? Allocation-based Rates 

1 Full Cost Recovery Unsure Allocation fees are not set according to the revenue requirements of any 
specifically developed water utility budget because the domestic and agricultural 
systems are combined into one.  The rate is determined annually based on the 
three guiding principles noted above. 

2 Level of Service Yes Since agricultural water quality does not need to be at the same level as drinking 
water, levels of service are limited to water outages and availability.  GVW is 
responsive to issues that result in loss of service.  

3 Fairness and Equity Beginning A flat rate is charged, up to the allowable water allocation, regardless of the 
actual amount of water consumed, but for the first time, GVW made a surcharge 
(2012) for water consumption in excess of the allowable allocation.  The 
surcharge increases in stepped blocks to promote water conservation. 

4 Transparency Yes Customers understand the nature of the charge mostly due to its simplicity.  

5 Promote Water Conservation  
Partially 

Bylaw 2527 introduced a surcharge for water consumption which is in excess of 
allowed allocation. The allocation is based on minimum requirements for crop 
production thus; there are no rate-based financial incentives to encourage water 
conservation within the allowed allocation. GVW also participates in the 
Okanagan Irrigation Management (OKIM) program which improves water 
demand-side management for irrigation customers by comparing actual 
consumption obtained from meter readings to the water demand calculated by 
the Agricultural Water Demand Model (AWDM) based on current climate records, 
crop type, irrigation system, and soils. 

6 Revenue Stability Yes The mostly flat rate system ensures that revenue stability is assured. 

 
Best Practice-based water rate goals are gradually being implemented within the agricultural water rates.  

  

                                                      
6 AWWA Manual M-1 “Principles of Water Rates, Fees, and Charges” discusses irrigation user charges in Chapter 2: Sources of 

Revenue 
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3.3.3 Allocation Water Rate Improvements 

Until it is possible to better allocate costs to the domestic and agricultural water systems, it is recommended 
that the current allocation-based rate structure that is presently used within GVW be generally maintained to 
fund O&M and administration costs (since current estimating techniques show that current revenue is 
approximately covering current costs).  Since the allocation rate does not have adequate revenue to fund 
any capital contributions, GVW is recommended to begin applying a capital charge to the allocation rate that 
is based on projected capital requirements (developed through the long range capital plan).  In the near 
term, very few of the proposed capital projects have a benefit or should be allocated to the agricultural 
system due to the fact that: 
 

1. Water quality improvements are not applicable to the agricultural system; and 
2. Agricultural water demand is not expected to increase and thus there is no requirement to expand 

the current agricultural infrastructure. 
 
In the longer term, as the agricultural water system ages and becomes in need of renewal, it will be 
appropriate for agricultural customers to share in the cost of system renewal. The current allocation rates do 
not have any allowance to contribute to capital.  This charge can be applied from year to year as the need 
requires, or alternatively, GVW can begin building an agricultural reserve so that rates can be smoothed 
over a period of years.   
 
This Master Water Plan also makes recommendations regarding the beneficial reuse of wastewater effluent, 
which should be considered as part of the agricultural water supply.  Depending on the allocation policy 
GVW adopts, a portion of these costs may appropriately be allocated to the agricultural customer base.  

 

3.3.4 Definition of Agricultural Water Customer 

GVW utilizes the BC Assessment Authority process that provides bona fide properties with a “farm 
classification” for taxation purposes through a procedure established under the Assessment Act – Standards 
for the Classification of Land as a Farm Regulation (See Appendix D). 
  
The concern associated with the supply of agricultural water to properties that are not deemed as farm 
classification by BC Assessment has been an ongoing issue within the GVW service area. To address the 
requests of users that want access to low cost agricultural water, an appeal process has been developed. 
The appeal process consists of the customer completing the Domestic Appeal for Agricultural Water Rate 
Application (See Appendix E).  The current process is used by roughly 50 customers. There is considerable 
staff time spent dealing with enquires, complaints, and in processing applications surrounding agricultural 
water and water use7 
 

3.3.5 Potential for a New Non-potable Water Customer Classification 

Agricultural water for irrigation has been an essential resource to ensure that a vibrant and prosperous 
agricultural industry can exist in the Greater Vernon Region.  Greater Vernon farming and agriculture provide 
significant economic opportunities through the entire Okanagan region.  While it is proposed that agricultural 
water allocations continue for all bona fide agricultural customers, there are a large number of acreages that 
are not farming commercially, but may benefit from having access to a source of non-potable water.  
Provided that GVW has adequate capacity, there may be an opportunity to sell a new non-potable quality of 
water that is priced between the current agricultural water and domestic water rates.  This could result in a 

                                                      
7 Jan 31, 2012 Minutes of Treasurers’ Meeting with AECOM staff 
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new source of revenue within the agricultural side of the utility.  While such a new water product would be 
attractive to some customers, there are many technical issues regarding access to non-potable service, and 
the required distribution network needs to be investigated before the feasibility of this product can be 
determined.  This water rate could only be made available where watermains and services are separated. 
 
This opportunity has been included in this document for discussion purposes only.  No engineering or 
market analysis of this option has been conducted within the scope of this study and this new water 
classification is not recommended for consideration within this Master Plan.  Should GVW Staff see merit in 
this potential, further analysis can be undertaken as directed by the Board of Directors.  
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4. Allocating Costs Between Domestic and Agricultural Sectors 

The purpose of this section is to provide an estimate of the operation and maintenance costs split for current 
domestic and agriculture consumption.  The split of cost between domestic and agriculture is very difficult to 
quantify given the current accounting and sharing of facilities; however, we have prepared an estimate of the 
split of domestic versus agricultural O&M costs for the combined system.  Given the systems are combined, 
this does not mean you can remove one component as a standalone system and expect the O&M cost to 
remain the same or even go down.   
 
The results of the cost allocation process below has been advanced specifically and solely to 
provide some insights in conducting O&M estimates used in TM 9 for analysis of the various 
options.  The information garnered will provide some assistance in estimating the O&M costs under 
various scenarios. 

 
Over the past few decades, the GVW system has operated as a combined water system to meet the needs 
of two very different customer classifications. Domestic customers require high quality water all of the time, 
while agriculture does not.  Agricultural water demand is seasonal but accounts for about 60% of the total 
water demand.  Agriculture drives the peak demand which sets the capacity requirement for design of the 
overall system while domestic water quality objectives require the significant investment of new capital and 
O&M needs which impacts system costs.  
 
Currently, water rates collected from both customer classifications are deposited as revenue from user rates.  
This revenue is spent through the year according to the approved budget, and there is currently no 
accounting process for allocating costs between domestic and agricultural customers.  While it is not 
possible using data that is currently available to determine a precise allocation of costs between the 
domestic and agricultural user groups, it is important to prepare an estimated percent split of annual 
administration, operations and maintenance costs between the domestic and agricultural customer groups to 
enable an reasonable cost benefit analysis of the various technical alternatives detailed in TM 9.   This will 
be especially important when comparing alternatives that feature varying levels of system separation up to 
and including full separation. Without a consistent basis to apply future O&M cost estimates, the resulting life 
cycle analysis computation could result in misleading conclusions. 
 
A number of alternative approaches to allocate costs were tested in this analysis, and in the absence of 
supporting data each were dependant on a range of possibly conflicting assumptions. Ultimately, a 
collaborative exercise was conducted whereby consistent assumptions were applied to all of the 
Administrative and O&M General Ledger (GL) accounts in both the 2011 Actual and the 2012 GVW Budget 
costs.  Each GL account was reviewed under the following criteria: 

 
 Items that could be easily allocated to either the agricultural or domestic systems were identified.  

These were items such as Irrigation ON/OFF, Service Backflow Prevention, and the Water 
Treatment Plants. 

 Items such as Water Licenses and Intake Maintenance were agreed to be split based on straight 
flow volumes.  Flow volumes from TM1 of 57% agricultural and 43% domestic were applied to these 
costs. 

 The Utilities account is a lump sum cost for electricity and natural gas used in all pump stations, 
PRVs and air valves.  A significant amount of this cost can be attributed to the Kalamalka Lake 
Pump Station electricity costs.  This known amount was removed from the Utilities Item and 
relocated to the Mission Hill WTP Item.  The remaining Utilities costs were allocated based on pump 
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station horsepower and their use as agricultural or domestic stations (this was completed 
independently by the RDNO, Vernon and Coldstream members of the group and sent to AECOM via 
email on January 29, 2013); the results of the pump station allocation were 60% domestic and 40% 
agricultural and were applied accordingly.  

 For most other O&M items, the group was able to agree on a percent split of domestic and 
agricultural based on field knowledge and previous experience.  Notes from this discussion are 
included in the last column of the table in Appendix C. 

 Once the O&M tasks were allocated, the remaining unallocated items consisted of administrative 
and overhead costs (IT, “General Operations”, etc.)  It was agreed that the best way to allocate 
these costs was to sum the previously allocated O&M tasks, calculate a percent agricultural and 
percent domestic of the total cost, and then allocate the remaining administrative and overhead time 
based on the assumption that a corresponding percentage of administrative and overhead time 
would be required to complete these O&M tasks.   

 The O&M percentages were applied to the remaining tasks and a total resulting percentage and cost 
for both the agricultural and domestic systems were calculated. 

 
Based upon the cost review and given the number and subjectivity of assumptions utilized, the following 
range in operation & maintenance allocation was computed.  Supporting details and computations are 
provided in Appendix C.   
 

Table 4.1: Allocation of GVW O&M and Administrative Costs: 2011 Actual & 2012 Budgeted Costs 

 Agricultural Domestic Total 

2011 Actual Cost  $1,760,000 $8,170,000 $9,930,000 

Percent of Total Cost  18% 82% 100% 

2012 Budget Cost $1,400,000 $8,580,000 $9,980,000 

Percent of Total Cost 14% 86% 100% 

Average of Percentage 16% 84% 100% 

 
This exercise has attempted to distribute a fair share of costs upon the existing GVW combined agricultural 
and domestic water system using one year of actual data (2011) and one year of budgeted data (2012).  As 
expected, the result will be different from year to year depending on what activities were conducted and 
where O&M resources were required.  As additional years of data become available for review, it will be 
possible to refine the estimate in Table 4.1.  To compensate for the low level of confidence in defining a  
single point, even as an average over two years, sensitivity analysis on the impact of O&M costs on the life 
cycle cost analysis of each technical option in TM 9 will be conducted using the follow range of O&M 
percentage allocations:  

Table 4.2: Range of O&M Allocations to be Testing in Option Life Cycle Assessment 
 Agricultural Domestic Total 

High Range Estimate (+25%) 20% 80% 100% 

Midrange Estimate            
(Average of 2011 and 2012) 

16% 84% 100% 

Low Range Estimate (-25%) 12% 88% 100% 

Finally, it is important to note that the above exercise has attempted to allocate actual costs on the existing 
GVW system.  This exercise is differentiated from an attempt to estimate expected O&M costs on a system 
that is dedicated only to agricultural users and domestic users (in other words, two fully separated systems).   



AECOM, Associated Engineering, Kerr Wood Leidal Regional District of North Okanagan 2012 Master Water Plan

 

TM8_Finacial Strategy_Mar 06 2013.Docx 16 

 

5. GVW Capital Planning  
Regardless of the alternative future governance options, it is recommended that GVW continues to be 
responsible for establishing the long-range capital plan for the regional water supply, treatment and 
transmission functions of the utility. This plan will be used in the planning of water rates, service levels, and 
capital works projects designed to meet water quality requirements, system efficiency/improvement, overall 
water demand and finally infrastructure renewal.  The ongoing task of managing and updating the capital 
plan should be the responsibility of GVW, since GVW will be solely responsible to insure that upgrades and 
expansions according to the plan are delivered on time and within budget.   

 

5.1 Funding Capital Works 

Future capital works will fall into one of two categories:  1) capital works as a result of system improvement, 
or 2) capital works as a result of growth.  Figure 5.1 shows at a high level the means by which capital 
projects would be funded. 

 
Figure 5.1 Funding Capital Works 

 

5.1.1 Capital Works as a Result of System Improvement 

Capital works as a result of system improvement, re-investment and replacement will be paid through rates.  
Major capital works that will result in an increase in the level of service to customers (such as enhancement 
of water treatment systems) will be funded largely through debt though this would be confirmed on a project 
specific basis.  The cost of servicing existing and future debt and the new costs associated with operating 
and maintaining new works will be paid through domestic water rates.  Grants, such as Federal/Provincial 
Infrastructure Programs, will be applied for and accessed as much as possible.  Smaller capital projects 
such as system upgrades, infrastructure renewal programs and some separation projects may be paid 
through rates on a “pay as you go” approach.  GVW has provided for and funded reserves for this purpose.  
The decision to fund capital projects through pay-as-you go or through debt will remain with GVW 
administration and be ratified through the annual budget setting process.  
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5.1.2 Determining Future Capital Renewal Requirements and Reserves 

Over the last several years GVW has been planning for future infrastructure renewal.  At this point, GVW 
has not conducted a detailed infrastructure renewal plan to enable the utility to begin estimating specific 
future renewal requirements.   While some GVW assets are almost 100 years old, the overall system can be 
described as “middle age”, where the bulk of the system was installed decades ago and is still providing 
good service.  The vast majority of GVW’s asset value lies in underground pipes that require little 
maintenance, but at some point will require renewal or replacement.  

 
Using data from GVW’s GIS system that includes asset quantities, size and age, Figure 5.2 presents a 
forecast of estimated renewal requirements for the GVW water main inventory over the next 25 year horizon 
(and does not include pump stations, reservoirs and the water treatment plants).  This forecast is based on a 
simplified assumption that once a water main reaches its expected lifespan, it will need to be replaced and is 
presented in current dollars (and has not been adjusted for inflation). 
 

Figure 5.2 GVW Water Main Anticipated Replacement Cost 

Water main expected life spans can be difficult to estimate accurately without conducting actual condition 
assessment.  Factors such as pipe material, soil condition, quality of original construction and local 
disturbances from other construction can affect each main’s service life.   
 
The forecast in Figure 5.2 is based on modern waterman materials (PVC, concrete, ductile iron) lasting 80 
years, and obsolete water main materials such as asbestos cement (AC) and cast iron (CI) lasting 70 years. 
Changes to these assumptions will result in a different renewal curve.  Of particular concern in the GVW 
service area is the large inventory of AC and CI water main that was installed between 1950 and 1970.  
Since this infrastructure is nearing the end of its forecasted service life, there may be a substantial renewal 
backlog beginning to accumulate (this is expressed in Figure 5.2 as the approximate $9 million backlog).  
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While more precise replacement costs cannot be accurately established without better GVW asset and asset 
condition data, the information presented in Figure 5.2 enables the following observations to be made: 
 

 Like all Canadian water utilities, renewal requirements are beginning to be understood.  Some of 
GVW’s oldest assets are probably in need of replacement now.  (This is shown in Figure 5.2 as the 
replacement backlog). 

 GVW has a large volume of asbestos concrete (AC) water distribution mains within the older 
sections of the utility service area.  The AC pipe accounts for about 1/3 of the total inventory (by 
length). These inventories go back to the 1950s and earlier.  This inventory of pipes could present 
significant renewal demands to the GVW in the near to medium term.  

 Since 2010, the cast iron (CI) pipe on the Duteau system has experienced internal corrosion due to 
the low pH and low alkalinity of the potable water source. This pipe inventory will likely present the 
most imminent renewal demands unless the water treatment process corrects the pH and alkalinity 
levels whereby this internal corrosion is controlled to acceptable levels. 

 Unlike water quality improvement programs, an asset renewal program does not provide an 
increase to the level of service. Customers are simply able to continue to receive the service they 
are accustomed to. Customer education is required to explain why rates have to increase in order to 
receive the same level of service. It is recommended that GVW develop a customer education 
strategy long before the need for renewal capital is required.  There are many Canadian Best 
Practice examples of successful customer education programs that can be examined.  

 Even though asset renewal will be expensive, the most cost effective method for paying for the 
renewal program is “pay as you go”.  Taking on debt to finance asset renewals only adds to the 
overall cost.  Building a capital reserve now can help, but the reserve will be quickly depleted.  At 
present, senior level government infrastructure grants are not available to fund infrastructure 
renewal and this situation is not expected to change in the short term.  This situation can change 
quickly due to senior levels of government policy changes so it is therefore recommended that GVW 
Staff maintains contact with provincial and federal infrastructure departments as capital plans are 
evaluated and formalized.  Historically, grants cannot usually be applied for retroactively. 
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5.1.3 Prioritize the Development of Watermain Renewal Plan and Strategy 

The forecast presented in Figure 5.2 is based on estimates and theoretical asset service lives.  It does not 
include assets other than underground water mains.  So that GVW can be guided by better quality asset 
management information that will enable the utility to begin prioritizing specific asset management actions, 
GVW is recommended to prepare a Network Renewal Plan using the InfraGuide Best Practice as a 
methodology8.  This document is available online and is free of charge. 
 
The forecast presented in Figure 5.2 can be considered a reactive result if GVW does not take proactive 
planning towards Best Practice-based asset management.  A good asset management plan should be able 
to assist the utility in optimizing its renewal program through some of the following actions: 
  

 Ensure that asset replacements are prioritized using true condition or criticality assessment data and 
not theoretical service life estimates. 

 Examine the use of renewal strategies and technologies other than full replacement.  Water main 
relining and other trenchless approaches (where feasible) can reduce costs as compared to full 
replacement. 

 Ensure that renewal works are conducted in association with renewal planning forecasts in sewer, 
roads and drainage infrastructure.  Harmonizing infrastructure replacements offer significant 
savings. 

 

5.1.4 Capital Works as a Result of Growth  

Any capital costs associated with expanding the supply of water, or the capacity of the utility’s transmission 
system should be paid through Development Cost Charges (net of the Municipal Assist Factor).  Since the 
agricultural water demands are not expected to increase over the planning horizon, no capacity related 
projects are anticipated for the agricultural system (or its users).  GVW presently funds a DCC Reserve for 
the domestic system.  Once all new capital works are in place, all associated O&M expenses should be 
covered by the water rates.  Planned expenditures from the DCC Reserve will be made through the GVW 
annual budgeting process for the year the capital projects are being undertaken.  
 
GVW applies a charge when new allocations are sold to new agricultural land (Agricultural Water Purchase 
Fee).  This is a legacy fee from the former Vernon Irrigation District (VID) and was historically known as a 
Regrade Charge.  It was used to fund expansion of the capacity of the agricultural water system (under the 
former Regrade Charge Bylaw #631) as new users joined the system.  Since the termination of VID as an 
operating entity, the Agricultural Water Purchase fee now is collected as general water revenue.  
 

  

                                                      
8 Developing a Water Distribution System Renewal Plan, InfraGuide Best Practice, 2004, National Research Council/FCM 
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6. GVW Reserve Funds 
GVW presently maintains three distinct reserve funds:  an Operating Reserve; a Statutory Reserve Fund; 
and a Developer Cost Charge (DCC) Reserve.  Each of these is described below. 
 

6.1 Operating Reserve 

In the simplest terms, operating reserves are savings accounts—and organizations should have reserves to 
serve as a cushion against unexpected but necessary expenses, fluctuations of income from quarter to 
quarter, and to build up cash for long-term goals and budgeted future plans.  An operating reserve is a 
critical financial tool especially for water utilities that rely on a volumetric water rate formula.  The vast 
majority of GVW costs tend to be fixed from year to year, while revenue from domestic water will vary 
according to consumption.  One example is if water rates are based on average annual consumption, it can 
be expected that revenue shortfalls will occur during wet years (when demand is typically lower), and 
revenue will exceed utility costs during dry years.  The Operating Reserve is used to provide stability to the 
utility through wet and dry years so that water rates do not have to fluctuate as a result of unusual 
consumption patterns.  This is not the case with the mostly flat-rate based agricultural system, where 
revenue will not vary significantly with changes in water demand (except in cases where customers exceed 
their set allocation and are charged the new over-consumption surcharge that exists in the 2012 Water Rate 
Bylaw).   
 
While the GVW Operating Reserve serves the purpose of a traditional operating reserve fund it is also used 
as a general purpose or non-specified reserve fund.  The reserve is used to fund a wide range of project and 
operational expenditures.  Transfers to and from the operating reserves are normally made through an “end 
of year” adjustment based upon the past year’s accumulated surplus. 
 

6.2 Statutory Reserve 

GVW maintains a Statutory Reserve fund that is in fact made up of a legacy Fleet Reserve and Capital 
Reserve.  The distinction between the legacy reserve funds is not presently maintained, and all contributions 
to the statutory fund are now consolidated.  The Statutory Reserve (serving the general purpose of a capital 
reserve) is a valuable financial tool to help GVW fund a wide range of capital projects through pay-as-you-go 
and to avoid additional debt charges.  The Statutory Reserve is recommended for the purpose of funding 
asset renewal programs.   
 

6.3 Development Cost Charge Reserve 

GVW maintains a Development Cost Charge (DCC) Reserve fund to offset eligible increase in capacity 
related charges.  Any capital costs associated with expanding the supply of water, or the capacity of the 
utility’s transmission system can be paid from the DCC Reserve (net of the Municipal Assist Factor) provided 
the projects are identified in the DCC Bylaw.  The DCC Reserve fund is administered by GVW.  Planned 
expenditures from the DCC Reserve Fund are made through the GVW annual budgeting process for the 
year the capital projects are being undertaken.  An assessment of DCC eligibility for all capital projects 
recommended in this Master Water Plan will be completed.   
 



AECOM, Associated Engineering, Kerr Wood Leidal Regional District of North Okanagan 2012 Master Water Plan

 

TM8_Finacial Strategy_Mar 06 2013.Docx 21 

7. Framework for Preparing Financial Forecasts 
GVW will continue to rely on water rates as the principle revenue source to fund operations and 
maintenance of all facilities, and debt requirements on capital expenditures required for the purpose of 
meeting future water quality improvements.  Grant opportunities will be investigated and applied for 
wherever possible which will be used to reduce borrowing.  It is also recommended that the current practice 
of using Development Cost Charges as the primary revenue source used to fund the cost of increasing 
capacity as a result of growth.   
 
Figure 7.1 presents a flowchart of GVW revenue requirements and proposed revenue sources to be used as 
a guide in developing the financial forecast once the Master Water Plan technical recommendations have 
been made.  

Figure 7.1: Revenue Flowchart to Fund GVW Requirements 
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Appendix A:  GVW Revenue and Expenditures (2011 Actual & 2012 Budgeted) 

 

 

 

GVWU Revenue and Expenditures for 2011 and Budgeted 2012

2011 Actual 2012 Budgeted % of Total (2012)
Revenues

Revenues From Domestic Water Rates 11,522,396$              15,042,723$       69%
Revenues from Agricultural Water Rates 790,963$                   818,550$           4%
Revenues From Other Fees/Services 663,256$                   879,824$           4%

Total Revenue from Operations 12,976,615$              16,741,097$       

Federal/ Provincial Grants 3,342,316$                
Transfer From Reserves 4,078,689$        
DCC Funded 2,125,268$                828,000$           
Surplus From Previous Years
Other 384,893$                   7,020$               

Sub total 5,852,477$                4,913,709$        23%

Total 18,829,092$              21,654,806$       100%

Expenditures
Administration 2,600,647$                      2,804,353$              13%
Operations and Maintenance 7,551,675$                      7,713,906$              36%

O&M Sub Total 10,152,322$                    10,518,259$             

Interest 1,499,371$                      1,416,333$              7%
Principle Repayment 1,452,174$                      1,312,909$              6%

Total Debt Servicing 2,951,545$                      2,729,242$              

New Capital 3,672,918$                      8,387,305$              39%
Transfers to Reserves 2,052,307$                      

Total 18,829,092$                    21,634,806$             100%

Surplus/Deficit -$                          20,000$             
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Appendix B: GVW Inventory of Accounts (2012)  

 

 

 

  

Jurisdiction Account Type
Total Accounts in 

Jurisdictions
% within Account 

Type
Vernon

Residential 15,563                     73.8%
ICI* 798                          88.8%
Irrigation 46                            7.2%
Other (Bulk Water) 34                            11.5%

Coldstream
Residential 3,678                       17.4%
ICI 32                            3.6%
Irrigation 311                          48.4%
Other (Bulk Water) 65                            22.0%

Area B Residential 936                          4.4%
ICI 50                            5.6%
Irrigation 133                          20.7%
Other (Bulk Water) 73                            24.7%

Area C
Residential 809                          3.8%
ICI 9                             1.0%
Irrigation 121                          18.8%
Other (Bulk Water) 103                          34.8%

Other
(Spal. And Area D) Residential 102                          0.5%

ICI 10                            1.1%
Irrigation 32                            5.0%
Other (Bulk Water) 21                            7.1%

Total GVWU Residential 21,088                     92.0%
ICI 899                          3.9%
Irrigation 643                          2.8%
Other (Bulk Water) 296                          1.3%

Notes:
"Accounts" are not necessarily the same as "Connections" (There may be more than one account on a connection)
Account totals supplied by GVWU Finance Department
* ICI: Industrial, Commercial and Institutional
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Appendix C1: Cost Allocation between Agriculture and Domestic Sectors – 2011 Actual (page 1) 
 
 
 
  

Regional District of North Okanagan

Budget Report by Cost Center ‐ 2011 Actual YTD

Fund Name Operating Fund

Cost Center 375 ‐ Greater Vernon Water Utility

Agriculture Domestic Agriculture Domestic

ADMINISTRATION

12700500 SALARIES & WAGES 414,000.00                        18.4% 81.6% $76,200 $338,000

12700510 EMPLOYEE BENEFITS 86,700.00                          18.4% 81.6% $16,000 $70,700

12700512 IS OVERHEAD 90,000.00                          18.4% 81.6% $16,600 $73,400

12700513 GIS OVERHEAD 68,600.00                          18.4% 81.6% $12,600 $56,000

12700514 EMPLOYEE COST ALLOCATION ‐                                       18.4% 81.6% $0 $0

12700515 EMPLOYEE COST RECOVERY (1,300.00)                           18.4% 81.6% ‐$240 ‐$1,100

12700517 COMMUNITY INFRA. OVERHEAD 87,900.00                          18.4% 81.6% $16,200 $71,700

12700518 FINANCE OVERHEAD 232,000.00                        2.0% 98.0% $4,640 $227,000

12700519 CORP. ADMIN. OVERHEAD 59,300.00                          18.4% 81.6% $10,900 $48,400

12700550 COMMITTEE REMUNERATION 19,500.00                          18.4% 81.6% $3,590 $15,900

12700560 VEHICLE & TRAVEL 6,370.00                            18.4% 81.6% $1,170 $5,200

12700562 TRAINING & SEMINARS 5,590.00                            18.4% 81.6% $1,030 $4,560

12700567 RECRUITING 301.00                                18.4% 81.6% $55 $246

12700568 ADVERTISING & PROMOTION 9,650.00                            18.4% 81.6% $1,780 $7,870

12700569 PUBLIC INFORMATION 30,800.00                          18.4% 81.6% $5,670 $25,100

12700570 SUNDRY 4,040.00                            18.4% 81.6% $743 $3,300

12700572 PUBLICATIONS & MEMBERSHIPS 10,300.00                          18.4% 81.6% $1,900 $8,400

12700573 MATERIALS & SUPPLIES 4,650.00                            18.4% 81.6% $856 $3,790

12700586 INTEREST EXPENSE ‐                                       18.4% 81.6% $0 $0

12700590 AUDIT & LEGAL 17,700.00                          18.4% 81.6% $3,260 $14,400

12700593 EQUIPMENT & LEASES ‐                                       18.4% 81.6% $0 $0

12700594 INSURANCE 38,100.00                          18.4% 81.6% $7,010 $31,100

12700595 POSTAGE ‐                                       18.4% 81.6% $0 $0

12700596 BUILDING OVERHEAD 39,200.00                          18.4% 81.6% $7,210 $32,000

12700597 STATIONERY & OFFICE EXPENSE 68.00                                  18.4% 81.6% $13 $56

12700598 TELEPHONE 7,840.00                            18.4% 81.6% $1,440 $6,400

12700621 CONSULTANTS 45,200.00                          18.4% 81.6% $8,320 $36,900

12700679 SERVICE REVIEW 14,200.00                          18.4% 81.6% $2,610 $11,600

12700700 CWF: TIER 1 PROJECTS <$8000 1,020.00                            18.4% 81.6% $188 $832

12700701 CWF: TIER 2 PROJECTS >$8000 3,410.00                            18.4% 81.6% $628 $2,780

12701528 OVERHEAD CHARGES ‐ CITY OF VERNON 889,000.00                        18.4% 81.6% $164,000 $725,000

12701529 OVERHEAD CHARGES ‐ COLDSTREAM 196,000.00                        18.4% 81.6% $36,100 $160,000

12701594 INSURANCE ‐ CITY OF VERNON ‐                                       18.4% 81.6% $0 $0

12701694 INSURANCE ‐ COLDSTREAM ‐                                       18.4% 81.6% $0 $0

INFORMATION SYSTEMS

12702593 EQUIPMENT & LEASES 49.00                                  18.4% 81.6% $9 $40

12702600 CONTRACT WAGES 333.00                                18.4% 81.6% $61 $272

12702622 GVWU IS: SPECIAL PROJECTS 6,140.00                            18.4% 81.6% $1,130 $5,010

GENERAL OPERATIONS

12706568 GEN OPS: ADVERTISING & PROMOTION 442.00                                18.4% 81.6% $81 $361

12706570 GEN OPS: SUNDRY 739.00                                18.4% 81.6% $136 $603

12706572 GEN OPS: PUBLICATIONS & MEMBERSHIPS 1,300.00                            18.4% 81.6% $239 $1,060

12706573 GEN OPS: MATERIALS 21,800.00                          18.4% 81.6% $4,010 $17,800

12706593 GEN OPS: EQUIPMENT & LEASES 3,120.00                            18.4% 81.6% $574 $2,550

12706594 GEN OPS: INSURANCE 17,800.00                          18.4% 81.6% $3,280 $14,500

12706597 GEN OPS: STATIONERY & OFFICE EXPENSE 6,080.00                            18.4% 81.6% $1,120 $4,960

12706598 GEN OPS: TELEPHONE 22,700.00                          18.4% 81.6% $4,180 $18,500

12706599 GEN OPS: UTILITIES 459.00                                18.4% 81.6% $85 $375

12706600 GEN OPS: CONTRACT WAGES 263,000.00                        18.4% 81.6% $48,400 $215,000

12706618 GEN OPS: SCADA ALARM MONITORING 4,550.00                            18.4% 81.6% $837 $3,710

12706620 GEN OPS: STANDBY TIME 37,800.00                          18.4% 81.6% $6,960 $30,800

12706621 GEN OPS: CONSULTANTS 3,080.00                            18.4% 81.6% $567 $2,510

12706718 GEN OPS: WATER EMERGENCY CHARGES 322,000.00                        18.4% 81.6% $59,300 $263,000

12706719 GEN OPS: INTERNAL CHARGES ‐                                       18.4% 81.6% $0 $0

SAFETY TRAINING  50% Agricultural / 50% Domestic

12708573 SAFETY TRAINING: MATERIALS 9,120.00                            50.0% 50.0% $4,560 $4,560

12708593 SAFETY TRAINING: EQUIPMENT & LEASES 748.00                                50.0% 50.0% $374 $374

12708600 SAFETY TRAINING: CONTRACT WAGES 15,800.00                          50.0% 50.0% $7,900 $7,900

12708618 SAFETY TRAINING: CONTRACT OTHER ‐                                       $0 $0

SERVICE METER REPAIRS ‐ RESIDENTIAL 100% Domestic

12710573 SMRR: MATERIALS 97,000.00                          0.0% 100.0% $0 $97,000

12710593 SMRR: EQUIPMENT & LEASES 2,230.00                            0.0% 100.0% $0 $2,230

12710600 SMRR: CONTRACT WAGES 93,500.00                          0.0% 100.0% $0 $93,500

12710618 SMRR: CONTRACT OTHER 188.00                                0.0% 100.0% $0 $188

SERVICE METER REPAIRS ‐ COMMERCIAL 100% Domestic

12711573 SMRC: MATERIALS 42.00                                  0.0% 100.0% $0 $42

12711593 SMRC: EQUIPMENT & LEASES 518.00                                0.0% 100.0% $0 $518

12711600 SMRC: CONTRACT WAGES 3,110.00                            0.0% 100.0% $0 $3,110

12711618 SMRC: CONTRACT OTHER ‐                                       0.0% 100.0% $0 $0

SERVICE BACKFLOW PREVENTION ‐ RESIDENTIAL

12712573 SBFPR: MATERIALS 1,370.00                            0.0% 100.0% $0 $1,370 100% Domestic

12712593 SBFPR: EQUIPMENT & LEASES 14.00                                  0.0% 100.0% $0 $14

12712600 SBFPR: CONTRACT WAGES 27,600.00                          0.0% 100.0% $0 $27,600

12712621 SBFPR: CONSULTANTS ‐                                       0.0% 100.0% $0 $0

SERVICE BACKFLOW PREVENTION ‐ COMMERCIAL 100% Domestic

12713573 SBFPC: MATERIALS (640.00)                              0.0% 100.0% $0 ‐$640

12713593 SBFPC: EQUIPMENT & LEASES 74.00                                  0.0% 100.0% $0 $74

12713600 SBFPC: CONTRACT WAGES 545.00                                0.0% 100.0% $0 $545

12713618 SBFPC: CONTRACT OTHER 484.00                                0.0% 100.0% $0 $484

Account # Account Name Notes

Meter reading and billing; domestic quarterly; Ag twice per year (summer 

reads); 2.8% of accounts are Ag

Percent Split (%)* Cost Share ($)
 2011 Actual YTD 
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Appendix C1: Cost Allocation between Agriculture and Domestic Sectors – 2011 Actual (page 2) 
 
 
 
 
 
  

TRAINING 50% Agricultural / 50% Domestic

12714573 TRAINING: MATERIALS 8,560.00                            50.0% 50.0% $4,280 $4,280

12714593 TRAINING: EQUIPMENT & LEASES 588.00                                50.0% 50.0% $294 $294

12714600 TRAINING: CONTRACT WAGES 24,900.00                          50.0% 50.0% $12,500 $12,500

12714618 TRAINING: CONTRACT OTHER 4,270.00                            50.0% 50.0% $2,140 $2,140

12714621 TRAINING: CONSULTANTS 804.00                                50.0% 50.0% $402 $402

UTILITY LOCATES same as trans main repairs

12715573 UL: MATERIALS 2,740.00                            22.5% 77.5% $617 $2,120

12715593 UL: EQUIPMENT & LEASES 1,500.00                            22.5% 77.5% $338 $1,160

12715600 UL: CONTRACT WAGES 39,200.00                          22.5% 77.5% $8,820 $30,400

12715618 UL: CONTRACT OTHER 1,930.00                            22.5% 77.5% $434 $1,500

12715621 UL: CONSULTANTS ‐                                       22.5% 77.5% $0 $0

CROSS CONNECTION CONTROL 100% Domestic

12716500 CCC: SALARIES & WAGES 1,300.00                            0.0% 100.0% $0 $1,300 all ICI

12716510 CCC: EMPLOYEE BENEFITS 117.00                                0.0% 100.0% $0 $117

12716514 EMPLOYEE COST ALLOCATION ‐                                       0.0% 100.0% $0 $0

12716560 CCC: VEHICLE & TRAVEL ‐                                       0.0% 100.0% $0 $0

12716573 CCC: MATERIALS ‐                                       0.0% 100.0% $0 $0

12716578 CCC: TRAINING 473.00                                0.0% 100.0% $0 $473

12716593 CCC: EQUIPMENT & LEASES ‐                                       0.0% 100.0% $0 $0

12716600 CCC: CONTRACT WAGES 1,320.00                            0.0% 100.0% $0 $1,320

12716621 CCC: CONSULTANTS 20,600.00                          0.0% 100.0% $0 $20,600

UTILITIES

12717599 UTILITIES 390,000.00                        40.0% 60.0% $156,000 $234,000

SMALL TOOLS

12718573 ST: MATERIALS 17,300.00                          50.0% 50.0% $8,650 $8,650

12718593 ST: EQUIPMENT & LEASES 378.00                                50.0% 50.0% $189 $189

12718600 ST: CONTRACT WAGES 3,090.00                            50.0% 50.0% $1,550 $1,550

12718618 ST: CONTRACT OTHER ‐                                       50.0% 50.0% $0 $0

INSTRUMENTATION

12719573 INSTRUMENTATION: MATERIALS 26,900.00                          45.0% 55.0% $12,100 $14,800

12719593 INSTRUMENTATION: EQUIPMENT & LEASES 10,800.00                          45.0% 55.0% $4,860 $5,940

12719600 INSTRUMENTATION: CONTRACT WAGES 86,500.00                          45.0% 55.0% $38,900 $47,600

12719618 INSTRUMENTATION: CONTRACT OTHER 1,540.00                            45.0% 55.0% $693 $847

$0 $0

INTAKE MAINTENANCE  Split based on flow; actual volume

12722573 IM: MATERIALS 12,000.00                          56.6% 43.4% $6,790 $5,210

12722593 IM: EQUIPMENT & LEASES ‐                                       56.6% 43.4% $0 $0

12722600 IM: CONTRACT WAGES 26,900.00                          56.6% 43.4% $15,200 $11,700

12722618 IM: CONTRACT OTHER 48,000.00                          56.6% 43.4% $27,200 $20,800

FLUSHING AND CLEANING Ag system flushes lines 

12723573 FC: MATERIALS 11,200.00                          7.5% 92.5% $840 $10,400

12723593 FC: EQUIPMENT & LEASES 3,480.00                            7.5% 92.5% $261 $3,220

12723600 FC: CONTRACT WAGES 158,000.00                        7.5% 92.5% $11,900 $146,000

12723618 FC: CONTRACT OTHER 7,110.00                            7.5% 92.5% $533 $6,580

TREATMENT MAINTENANCE 100% Domestic

12724500 TM: SALARIES & WAGES ‐                                       0.0% 100.0% $0 $0

12724510 TM: EMPLOYEE BENEFITS ‐                                       0.0% 100.0% $0 $0

12724573 TM: MATERIALS 109,000.00                        0.0% 100.0% $0 $109,000

12724593 TM: EQUIPMENT & LEASES 31,400.00                          0.0% 100.0% $0 $31,400

12724600 TM: CONTRACT WAGES 192,000.00                        0.0% 100.0% $0 $192,000

12724618 TM: CONTRACT OTHER 7,980.00                            0.0% 100.0% $0 $7,980

12724621 TM: CONSULTANTS ‐                                       0.0% 100.0% $0 $0

WATER QUALITY MONITORING 10% Agricultural / 90% Domestic

12725500 SALARIES & WAGES 165,000.00                        10.0% 90.0% $16,500 $149,000

12725510 EMPLOYEE BENEFITS 31,600.00                          10.0% 90.0% $3,160 $28,400

12725560 VEHICLE & TRAVEL ‐                                       10.0% 90.0% $0 $0

12725568 WQM: ADVERTISING & PROMOTION 29,800.00                          10.0% 90.0% $2,980 $26,800

12725572 WQM: PUBLICATIONS & MEMBERSHIPS ‐                                       10.0% 90.0% $0 $0

12725573 WQM: MATERIALS 26,900.00                          10.0% 90.0% $2,690 $24,200

12725578 WQM: TRAINING 105.00                                10.0% 90.0% $11 $95

12725593 WQM: EQUIPMENT & LEASES 13,400.00                          10.0% 90.0% $1,340 $12,100

12725595 POSTAGE 2,630.00                            10.0% 90.0% $263 $2,370

12725598 WQM: TELEPHONE 1,850.00                            10.0% 90.0% $185 $1,670

12725600 WQM: CONTRACT WAGES 59,100.00                          10.0% 90.0% $5,910 $53,200

12725618 WQM: CONTRACT OTHER 24,000.00                          10.0% 90.0% $2,400 $21,600

12725621 WQM: CONSULTANTS 71,500.00                          10.0% 90.0% $7,150 $64,400

12725626 WQM: KAL LAKE BACTERIAL S.T. 10,400.00                          10.0% 90.0% $1,040 $9,360

12725650 WQM: COV MATERIALS ‐                                       10.0% 90.0% $0 $0

12725651 WQM: COV EQUIPMENT 6,840.00                            10.0% 90.0% $684 $6,160

12725652 WQM: COV CONTRACT WAGES ‐                                       10.0% 90.0% $0 $0

12725653 WQM: COV CONTRACT OTHER ‐                                       10.0% 90.0% $0 $0

WATER TREATMENT PLANT ‐ ADMINISTRATION 100% Domestic

12727500 SALARIES & WAGES 91,700.00                          0.0% 100.0% $0 $91,700

12727510 EMPLOYEE BENEFITS 17,600.00                          0.0% 100.0% $0 $17,600

12727521 PERMITS AND FEES 348.00                                0.0% 100.0% $0 $348

12727560 VEHICLE & TRAVEL 6,710.00                            0.0% 100.0% $0 $6,710

12727570 SUNDRY 3,780.00                            0.0% 100.0% $0 $3,780

12727572 PUBLICATIONS & MEMBERSHIPS 1,060.00                            0.0% 100.0% $0 $1,060

12727578 TRAINING 371.00                                0.0% 100.0% $0 $371

12727594 INSURANCE 12,100.00                          0.0% 100.0% $0 $12,100

12727597 STATIONERY & OFFICE EXPENSE 1,270.00                            0.0% 100.0% $0 $1,270

12727598 TELEPHONE 2,670.00                            0.0% 100.0% $0 $2,670

12727599 UTILITIES 1,580.00                            0.0% 100.0% $0 $1,580

Kal Lake pumping costs are removed from here ($175,000) and put in 

Mission Hill TP Item

Testing would not be required with only Ag system; would still have 

testing if only Ag system
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MISSION HILL WTP 100% Domestic

12728573 MHWTP: MATERIALS 17,000.00                          0.0% 100.0% $0 $17,000

12728593 MHWTP: EQUIPMENT & LEASES ‐                                       0.0% 100.0% $0 $0

12728599 MHWTP: UTILITIES 69,200.00                          0.0% 100.0% $0 $69,200

Kal Lake PS Energy Cost 175,000.00                        0.0% 100.0% $0 $175,000 removed from Utilities Line item and relocated here

12728600 MHWTP: CONTRACT WAGES 38,600.00                          0.0% 100.0% $0 $38,600

12728618 MHWTP: CONTRACT OTHER ‐                                       0.0% 100.0% $0 $0

DUTEAU WTP  100% Domestic

12729571 DUTEAU WTP: WATER TREATMENT CHEMICALS 856,000.00                        0.0% 100.0% $0 $856,000 If system was only Ag, TP would not be required;

12729573 DUTEAU WTP: MATERIALS 69,100.00                          0.0% 100.0% $0 $69,100 Irr stub from plant services small area; all other irr flow is treated

12729576 DUTEAU WTP: SLUDGE DISPOSAL 30,100.00                          0.0% 100.0% $0 $30,100 Group acknowledges that some current O&M costs are for Ag flows

12729593 DUTEAU WTP: EQUIPMENT & LEASES 8,390.00                            0.0% 100.0% $0 $8,390

12729599 DUTEAU WTP: UTILITIES 144,000.00                        0.0% 100.0% $0 $144,000

12729600 DUTEAU WTP: CONTRACT WAGES 393,000.00                        0.0% 100.0% $0 $393,000

12729618 DUTEAU WTP: CONTRACT OTHER 54,900.00                          0.0% 100.0% $0 $54,900

OUTBACK WTP 100% Domestic

12730573 OUTBACK WTP: MATERIALS 3,900.00                            0.0% 100.0% $0 $3,900

12730593 OUTBACK WTP: EQUIPMENT & LEASES ‐                                       0.0% 100.0% $0 $0

12730599 OUTBACK WTP: UTILITIES 4,340.00                            0.0% 100.0% $0 $4,340

12730600 OUTBACK WTP: CONTRACT WAGES 4,770.00                            0.0% 100.0% $0 $4,770

12730618 OUTBACK WTP: CONTRACT OTHER ‐                                       0.0% 100.0% $0 $0

PUMP STATION MAINTENANCE same concept as PRVs…

12734573 PSM: MATERIALS 61,400.00                          37.5% 62.5% $23,000 $38,400 coldstream PS are domestic, PRV feeds ag system

12734593 PSM: EQUIPMENT & LEASES 8,330.00                            37.5% 62.5% $3,120 $5,210

12734600 PSM: CONTRACT WAGES 348,000.00                        37.5% 62.5% $131,000 $218,000

12734618 PSM: CONTRACT OTHER 70,500.00                          37.5% 62.5% $26,400 $44,100

12734621 PSM: CONSULTANTS 1,580.00                            37.5% 62.5% $593 $988

HYDRANT MAINTENANCE 100% Domestic

12735573 HM: MATERIALS 17,800.00                          0.0% 100.0% $0 $17,800 hydrants are not 

12735593 HM: EQUIPMENT & LEASES 2,390.00                            0.0% 100.0% $0 $2,390

12735600 HM: CONTRACT WAGES 148,000.00                        0.0% 100.0% $0 $148,000

12735618 HM: CONTRACT OTHER 2,640.00                            0.0% 100.0% $0 $2,640

METER/LARGE VALVE REPLACEMENT 50% Agricultural / 50% Domestic

12736573 MLVR: MATERIALS 617.00                                50.0% 50.0% $309 $309 >300 diameter

12736593 MLVR: EQUIPMENT & LEASES 104.00                                50.0% 50.0% $52 $52

12736600 MLVR: CONTRACT WAGES 1,340.00                            50.0% 50.0% $670 $670

12736618 MLVR: CONTRACT OTHER 4,180.00                            50.0% 50.0% $2,090 $2,090

VALVE MAINTENANCE

12737573 VM: MATERIALS 20,600.00                          12.5% 87.5% $2,580 $18,000

12737593 VM: EQUIPMENT & LEASES 11,800.00                          12.5% 87.5% $1,480 $10,300

12737600 VM: CONTRACT WAGES 155,000.00                        12.5% 87.5% $19,400 $136,000

12737618 VM: CONTRACT OTHER 12,400.00                          12.5% 87.5% $1,550 $10,900

DAMS & RESERVOIRS 50% Agricultural / 50% Domestic

12740573 D&R: MATERIALS 15,700.00                          50.0% 50.0% $7,850 $7,850 reservoirs are potable; dams are shared by volume

12740593 D&R: EQUIPMENT & LEASES 13,000.00                          50.0% 50.0% $6,500 $6,500 KE and Goose Dams are irr only

12740600 D&R: CONTRACT WAGES 103,000.00                        50.0% 50.0% $51,500 $51,500 All Reservoirs

12740618 D&R: CONTRACT OTHER 44,400.00                          50.0% 50.0% $22,200 $22,200 All Dams (contracted by RDNO)

12740621 D&R: CONSULTANTS 76,100.00                          50.0% 50.0% $38,100 $38,100

WELL REPAIRS 75% Agricultural / 25% Domestic

12741573 WELLS: MATERIALS 4,800.00                            75.0% 25.0% $3,600 $1,200

12741593 WELLS: EQUIPMENT & LEASES 9,830.00                            75.0% 25.0% $7,370 $2,460

12741600 WELLS: CONTRACT WAGES 8,710.00                            75.0% 25.0% $6,530 $2,180

12741618 WELLS: CONTRACT OTHER 1,310.00                            75.0% 25.0% $983 $328

12741621 WELLS: CONSULTANTS 6,210.00                            75.0% 25.0% $4,660 $1,550

PRV MAINTENANCE 50% Agricultural / 50% Domestic 132 PRVs

12742573 PRV: MATERIALS 18,500.00                          50.0% 50.0% $9,250 $9,250 Increased maintenance frequency in summer due to higher ag flows

12742593 PRV: EQUIPMENT & LEASES 7,620.00                            50.0% 50.0% $3,810 $3,810 Even ag prvs require servicing in the winter (check for leaks weekly)

12742600 PRV: CONTRACT WAGES 116,000.00                        50.0% 50.0% $58,000 $58,000

12742618 PRV: CONTRACT OTHER 30,200.00                          50.0% 50.0% $15,100 $15,100

SERVICE CONNECTIONS Time and cost for Ag 

12748573 SC: MATERIALS 85,100.00                          22.5% 77.5% $19,100 $66,000

12748593 SC: EQUIPMENT & LEASES 22,300.00                          22.5% 77.5% $5,020 $17,300

12748600 SC: CONTRACT WAGES 305,000.00                        22.5% 77.5% $68,600 $236,000

12748618 SC: CONTRACT OTHER 107,000.00                        22.5% 77.5% $24,100 $82,900

METER READING  Same as Finance Overhead item above

12751573 METER READING: MATERIALS 5,190.00                            2.0% 98.0% $104 $5,090

12751593 METER READING: EQUIPMENT 6,050.00                            2.0% 98.0% $121 $5,930

12751600 METER READING: CONTRACT WAGES 45,800.00                          2.0% 98.0% $916 $44,900

12751618 METER READING: CONTRACT OTHER 80,600.00                          2.0% 98.0% $1,610 $79,000

TRANSMISSION MAINS REPAIRS

12756573 TMR: MATERIALS 100,000.00                        22.5% 77.5% $22,500 $77,500

12756593 TMR: EQUIPMENT & LEASES 15,700.00                          22.5% 77.5% $3,530 $12,200

12756600 TMR: CONTRACT WAGES 298,000.00                        22.5% 77.5% $67,100 $231,000

12756618 TMR: CONTRACT OTHER 190,000.00                        22.5% 77.5% $42,800 $147,000

12756621 TMR: CONSULTANTS ‐                                       22.5% 77.5% $0 $0

poor water quality, high flow variation and age of infr. Is main reason for 

Ag prv reactive maintenance; cost of large PRVs is exponential
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REGIONAL WATERSHED MANAGEMENT 20% Agricultural / 80 % Domestic

12757500 RWM: SALARIES & WAGES ‐                                       20.0% 80.0% $0 $0

12757510 RWM: EMPLOYEE BENEFITS ‐                                       20.0% 80.0% $0 $0

12757551 RWM: COMMITTEE EXPENSES 304.00                                20.0% 80.0% $61 $243

12757560 RWM: VEHICLE & TRAVEL 5.00                                     20.0% 80.0% $1 $4

12757568 RWM: ADVERTISING & PROMOTION 259.00                                20.0% 80.0% $52 $207

12757573 RWM: MATERIALS 878.00                                20.0% 80.0% $176 $702

12757593 RWM: EQUIPMENT & LEASES ‐                                       20.0% 80.0% $0 $0

12757621 RWM: CONSULTANTS 8,630.00                            20.0% 80.0% $1,730 $6,900

WATER STEWARDSHIP 10% Agricultural / 90 % Domestic

12758500 WS: SALARIES & WAGES 61,200.00                          10.0% 90.0% $6,120 $55,100 Conservation program

12758510 WS: EMPLOYEE BENEFITS 9,670.00                            10.0% 90.0% $967 $8,700

12758560 WS: VEHICLE & TRAVEL 475.00                                10.0% 90.0% $48 $428

12758562 WS: EDUCATION 2,800.00                            10.0% 90.0% $280 $2,520

12758568 WS: ADVERTISING & PROMOTION ‐                                       10.0% 90.0% $0 $0

12758573 WS: MATERIALS ‐                                       10.0% 90.0% $0 $0

12758578 WS: TRAINING ‐                                       10.0% 90.0% $0 $0

12758593 WS: EQUIPMENT & LEASES 2,270.00                            10.0% 90.0% $227 $2,040

12758621 WS: CONSULTANTS ‐                                       10.0% 90.0% $0 $0

OTHER MAINTENANCE Use Admin % breakdown

12761573 OM: MATERIALS 850.00                                18.4% 81.6% $156 $694

12761593 OM: EQUIPMENT & LEASES 1,090.00                            18.4% 81.6% $201 $889

12761600 OM: CONTRACT WAGES 30,700.00                          18.4% 81.6% $5,650 $25,100 all Vernon/Coldstream

12761618 OM: CONTRACT OTHER 14,300.00                          18.4% 81.6% $2,630 $11,700

IRRIGATION TURN ON/OFF 100% Agricultural

12762573 ITO: MATERIALS 559.00                                100.0% 0.0% $559 $0

12762593 ITO: EQUIPMENT & LEASES 3,220.00                            100.0% 0.0% $3,220 $0

12762600 ITO: CONTRACT WAGES 87,200.00                          100.0% 0.0% $87,200 $0

12762618 ITO: CONTRACT OTHER 847.00                                100.0% 0.0% $847 $0

SOUTH VERNON IRR DISTRICT ‐ EAST 100% Agricultural

12781573 SVID EAST: MATERIALS 62.00                                  100.0% 0.0% $62 $0

12781593 SVID EAST: EQUIPMENT & LEASES ‐                                       100.0% 0.0% $0 $0

12781600 SVID EAST: CONTRACT WAGES 4,530.00                            100.0% 0.0% $4,530 $0

12781618 SVID EAST: CONTRACT OTHER 3,350.00                            100.0% 0.0% $3,350 $0

SOUTH VERNON IRR DISTRICT ‐ WEST 100% Agricultural

12783600 SVID WEST: CONTRACT WAGES 12,900.00                          100.0% 0.0% $12,900 $0

12783618 SVID WEST: CONTRACT OTHER ‐                                       100.0% 0.0% $0 $0

DELCLIFFE WATER  100% Domestic

12785573 DELCLIFFE WATER: MATERIALS 554.00                                0.0% 100.0% $0 $554

12785593 DELCLIFFE WATER: EQUIPMENT & LEASES ‐                                       0.0% 100.0% $0 $0

12785600 DELCLIFFE WATER: CONTRACT WAGES 3,660.00                            0.0% 100.0% $0 $3,660

12785618 DELCLIFFE WATER: CONTRACT OTHER 9,340.00                            0.0% 100.0% $0 $9,340

WATER LICENSES

12792530 BULK SUPPLY PURCHASE 48,600.00                          56.6% 43.4% $27,500 $21,100

Subtotals $1,770,000 $8,170,000

Total Cost % Agricultural % Domestic

$9,940,000 17.8% 82.2%

Split based on flow; actual volume
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Regional District of North Okanagan

Budget Report by Cost Center ‐ 2012 Budget

Fund Name Operating Fund

Cost Center 372  ‐ Greater Vernon Water Utility

Agriculture Domestic Agriculture Domestic

ADMINISTRATION

12700500 SALARIES & WAGES 504,000.00                                 14.0% 86.0% $70,800 $433,000

12700510 EMPLOYEE BENEFITS 126,000.00                                 14.0% 86.0% $17,700 $108,000

12700512 IS OVERHEAD 164,000.00                                 14.0% 86.0% $23,000 $141,000

12700513 GIS OVERHEAD 74,400.00                                   14.0% 86.0% $10,400 $64,000

12700514 EMPLOYEE COST ALLOCATION 20,600.00                                   14.0% 86.0% $2,890 $17,700

12700515 EMPLOYEE COST RECOVERY (120,000.00)                               14.0% 86.0% ‐$17,000 ‐$100,000

12700517 COMMUNITY INFRA. OVERHEAD 106,000.00                                 14.0% 86.0% $14,900 $91,100

12700518 FINANCE OVERHEAD 267,000.00                                 2.0% 98.0% $5,340 $262,000

12700519 CORP. ADMIN. OVERHEAD 80,500.00                                   14.0% 86.0% $11,300 $69,200

12700550 COMMITTEE REMUNERATION 17,400.00                                   14.0% 86.0% $2,440 $15,000

12700560 VEHICLE & TRAVEL 15,000.00                                   14.0% 86.0% $2,110 $12,900

12700562 TRAINING & SEMINARS 10,000.00                                   14.0% 86.0% $1,400 $8,600

12700567 RECRUITING 3,000.00                                     14.0% 86.0% $421 $2,580

12700568 ADVERTISING & PROMOTION ‐                                                14.0% 86.0% $0 $0

12700569 PUBLIC INFORMATION 40,500.00                                   14.0% 86.0% $5,690 $34,800

12700570 SUNDRY 3,000.00                                     14.0% 86.0% $421 $2,580

12700572 PUBLICATIONS & MEMBERSHIPS 11,000.00                                   14.0% 86.0% $1,540 $9,460

12700573 MATERIALS & SUPPLIES 7,000.00                                     14.0% 86.0% $983 $6,020

12700586 INTEREST EXPENSE 560.00                                         14.0% 86.0% $79 $481

12700590 AUDIT & LEGAL 19,800.00                                   14.0% 86.0% $2,780 $17,000

12700593 EQUIPMENT & LEASES 3,400.00                                     14.0% 86.0% $478 $2,920

12700594 INSURANCE 59,300.00                                   14.0% 86.0% $8,330 $51,000

12700595 POSTAGE 1,640.00                                     14.0% 86.0% $230 $1,410

12700596 BUILDING OVERHEAD 39,100.00                                   14.0% 86.0% $5,490 $33,600

12700597 STATIONERY & OFFICE EXPENSE 1,500.00                                     14.0% 86.0% $211 $1,290

12700598 TELEPHONE 9,900.00                                     14.0% 86.0% $1,390 $8,510

12700621 CONSULTANTS 34,000.00                                   14.0% 86.0% $4,780 $29,200

12700679 SERVICE REVIEW 42,000.00                                   14.0% 86.0% $5,900 $36,100

12700700 CWF: TIER 1 PROJECTS <$8000 ‐                                                14.0% 86.0% $0 $0

12700701 CWF: TIER 2 PROJECTS >$8000 ‐                                                14.0% 86.0% $0 $0

12701528 OVERHEAD CHARGES ‐ CITY OF VERNON 485,000.00                                 14.0% 86.0% $68,100 $417,000

12701529 OVERHEAD CHARGES ‐ COLDSTREAM 134,000.00                                 14.0% 86.0% $18,800 $115,000

12701594 INSURANCE ‐ CITY OF VERNON ‐                                                14.0% 86.0% $0 $0

12701694 INSURANCE ‐ COLDSTREAM ‐                                                14.0% 86.0% $0 $0

INFORMATION SYSTEMS

12702593 EQUIPMENT & LEASES ‐                                                14.0% 86.0% $0 $0

12702600 CONTRACT WAGES ‐                                                14.0% 86.0% $0 $0

12702622 GVWU IS: SPECIAL PROJECTS 22,000.00                                   14.0% 86.0% $3,090 $18,900

GENERAL OPERATIONS

12706568 GEN OPS: ADVERTISING & PROMOTION ‐                                                14.0% 86.0% $0 $0

12706570 GEN OPS: SUNDRY 1,000.00                                     14.0% 86.0% $140 $860

12706572 GEN OPS: PUBLICATIONS & MEMBERSHIPS 7,000.00                                     14.0% 86.0% $983 $6,020

12706573 GEN OPS: MATERIALS 25,000.00                                   14.0% 86.0% $3,510 $21,500

12706593 GEN OPS: EQUIPMENT & LEASES 14,800.00                                   14.0% 86.0% $2,080 $12,700

12706594 GEN OPS: INSURANCE 18,000.00                                   14.0% 86.0% $2,530 $15,500

12706597 GEN OPS: STATIONERY & OFFICE EXPENSE 26,000.00                                   14.0% 86.0% $3,650 $22,300

12706598 GEN OPS: TELEPHONE 20,000.00                                   14.0% 86.0% $2,810 $17,200

12706599 GEN OPS: UTILITIES 7,000.00                                     14.0% 86.0% $983 $6,020

12706600 GEN OPS: CONTRACT WAGES 279,000.00                                 14.0% 86.0% $39,200 $240,000

12706618 GEN OPS: SCADA ALARM MONITORING ‐                                                14.0% 86.0% $0 $0

12706620 GEN OPS: STANDBY TIME 44,700.00                                   14.0% 86.0% $6,280 $38,400

12706621 GEN OPS: CONSULTANTS 3,000.00                                     14.0% 86.0% $421 $2,580

12706718 GEN OPS: WATER EMERGENCY CHARGES ‐                                                14.0% 86.0% $0 $0

12706719 GEN OPS: INTERNAL CHARGES ‐                                                14.0% 86.0% $0 $0

SAFETY TRAINING  50% Agricultural / 50% Domestic

12708573 SAFETY TRAINING: MATERIALS 9,000.00                                     50.0% 50.0% $4,500 $4,500

12708593 SAFETY TRAINING: EQUIPMENT & LEASES 800.00                                         50.0% 50.0% $400 $400

12708600 SAFETY TRAINING: CONTRACT WAGES 16,600.00                                   50.0% 50.0% $8,300 $8,300

12708618 SAFETY TRAINING: CONTRACT OTHER ‐                                                $0 $0

SERVICE METER REPAIRS ‐ RESIDENTIAL 100% Domestic

12710573 SMRR: MATERIALS 85,000.00                                   0.0% 100.0% $0 $85,000

12710593 SMRR: EQUIPMENT & LEASES 12,800.00                                   0.0% 100.0% $0 $12,800

12710600 SMRR: CONTRACT WAGES 80,800.00                                   0.0% 100.0% $0 $80,800

12710618 SMRR: CONTRACT OTHER ‐                                                0.0% 100.0% $0 $0

SERVICE METER REPAIRS ‐ COMMERCIAL 100% Domestic

12711573 SMRC: MATERIALS ‐                                                0.0% 100.0% $0 $0

12711593 SMRC: EQUIPMENT & LEASES ‐                                                0.0% 100.0% $0 $0

12711600 SMRC: CONTRACT WAGES ‐                                                0.0% 100.0% $0 $0

12711618 SMRC: CONTRACT OTHER ‐                                                0.0% 100.0% $0 $0

SERVICE BACKFLOW PREVENTION ‐ RESIDENTIAL

12712573 SBFPR: MATERIALS 500.00                                         0.0% 100.0% $0 $500 100% Domestic

12712593 SBFPR: EQUIPMENT & LEASES 2,000.00                                     0.0% 100.0% $0 $2,000

12712600 SBFPR: CONTRACT WAGES 16,600.00                                   0.0% 100.0% $0 $16,600

12712621 SBFPR: CONSULTANTS ‐                                                0.0% 100.0% $0 $0

SERVICE BACKFLOW PREVENTION ‐ COMMERCIAL 100% Domestic

12713573 SBFPC: MATERIALS ‐                                                0.0% 100.0% $0 $0

12713593 SBFPC: EQUIPMENT & LEASES ‐                                                0.0% 100.0% $0 $0

12713600 SBFPC: CONTRACT WAGES ‐                                                0.0% 100.0% $0 $0

12713618 SBFPC: CONTRACT OTHER ‐                                                0.0% 100.0% $0 $0

Meter reading and billing; domestic quarterly; Ag twice per year (summer 

reads); 2.8% of accounts are Ag

Account Name NotesAccount #  2012 Annual Budget 
Percent Split (%)* Cost Share ($)
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TRAINING 50% Agricultural / 50% Domestic

12714573 TRAINING: MATERIALS 1,000.00                                     50.0% 50.0% $500 $500

12714593 TRAINING: EQUIPMENT & LEASES 400.00                                         50.0% 50.0% $200 $200

12714600 TRAINING: CONTRACT WAGES 24,400.00                                   50.0% 50.0% $12,200 $12,200

12714618 TRAINING: CONTRACT OTHER ‐                                                50.0% 50.0% $0 $0

12714621 TRAINING: CONSULTANTS 2,500.00                                     50.0% 50.0% $1,250 $1,250

UTILITY LOCATES same as trans main repairs

12715573 UL: MATERIALS 500.00                                         22.5% 77.5% $113 $388

12715593 UL: EQUIPMENT & LEASES 5,240.00                                     22.5% 77.5% $1,180 $4,060

12715600 UL: CONTRACT WAGES 33,600.00                                   22.5% 77.5% $7,560 $26,000

12715618 UL: CONTRACT OTHER ‐                                                22.5% 77.5% $0 $0

12715621 UL: CONSULTANTS 500.00                                         22.5% 77.5% $113 $388

CROSS CONNECTION CONTROL 100% Domestic

12716500 CCC: SALARIES & WAGES ‐                                                0.0% 100.0% $0 $0 all ICI

12716510 CCC: EMPLOYEE BENEFITS ‐                                                0.0% 100.0% $0 $0

12716514 EMPLOYEE COST ALLOCATION 48,800.00                                   0.0% 100.0% $0 $48,800

12716560 CCC: VEHICLE & TRAVEL ‐                                                0.0% 100.0% $0 $0

12716573 CCC: MATERIALS 1,000.00                                     0.0% 100.0% $0 $1,000

12716578 CCC: TRAINING ‐                                                0.0% 100.0% $0 $0

12716593 CCC: EQUIPMENT & LEASES 2,130.00                                     0.0% 100.0% $0 $2,130

12716600 CCC: CONTRACT WAGES 5,150.00                                     0.0% 100.0% $0 $5,150

12716621 CCC: CONSULTANTS 19,000.00                                   0.0% 100.0% $0 $19,000

UTILITIES

12717599 UTILITIES 675,000.00                                 40.0% 60.0% $270,000 $405,000

SMALL TOOLS

12718573 ST: MATERIALS 20,500.00                                   50.0% 50.0% $10,300 $10,300

12718593 ST: EQUIPMENT & LEASES 80.00                                           50.0% 50.0% $40 $40

12718600 ST: CONTRACT WAGES 2,280.00                                     50.0% 50.0% $1,140 $1,140

12718618 ST: CONTRACT OTHER 500.00                                         50.0% 50.0% $250 $250

INSTRUMENTATION

12719573 INSTRUMENTATION: MATERIALS 18,000.00                                   45.0% 55.0% $8,100 $9,900

12719593 INSTRUMENTATION: EQUIPMENT & LEASES 14,000.00                                   45.0% 55.0% $6,300 $7,700

12719600 INSTRUMENTATION: CONTRACT WAGES 81,600.00                                   45.0% 55.0% $36,700 $44,900

12719618 INSTRUMENTATION: CONTRACT OTHER 1,200.00                                     45.0% 55.0% $540 $660

INTAKE MAINTENANCE  Split based on flow; actual volume

12722573 IM: MATERIALS 10,000.00                                   56.6% 43.4% $5,660 $4,340

12722593 IM: EQUIPMENT & LEASES 3,600.00                                     56.6% 43.4% $2,040 $1,560

12722600 IM: CONTRACT WAGES 31,300.00                                   56.6% 43.4% $17,700 $13,600

12722618 IM: CONTRACT OTHER 5,000.00                                     56.6% 43.4% $2,830 $2,170

FLUSHING AND CLEANING

12723573 FC: MATERIALS 15,000.00                                   7.5% 92.5% $1,130 $13,900

12723593 FC: EQUIPMENT & LEASES 28,800.00                                   7.5% 92.5% $2,160 $26,600

12723600 FC: CONTRACT WAGES 300,000.00                                 7.5% 92.5% $22,500 $278,000

12723618 FC: CONTRACT OTHER ‐                                                7.5% 92.5% $0 $0

TREATMENT MAINTENANCE

12724500 TM: SALARIES & WAGES 95,800.00                                   0.0% 100.0% $0 $95,800

12724510 TM: EMPLOYEE BENEFITS 23,900.00                                   0.0% 100.0% $0 $23,900

12724573 TM: MATERIALS 120,000.00                                 0.0% 100.0% $0 $120,000

12724593 TM: EQUIPMENT & LEASES 30,000.00                                   0.0% 100.0% $0 $30,000

12724600 TM: CONTRACT WAGES 147,000.00                                 0.0% 100.0% $0 $147,000

12724618 TM: CONTRACT OTHER ‐                                                0.0% 100.0% $0 $0

12724621 TM: CONSULTANTS 2,000.00                                     0.0% 100.0% $0 $2,000

WATER QUALITY MONITORING 10% Agricultural / 90% Domestic

12725500 SALARIES & WAGES 140,000.00                                 10.0% 90.0% $14,000 $126,000

12725510 EMPLOYEE BENEFITS 35,100.00                                   10.0% 90.0% $3,510 $31,600

12725560 VEHICLE & TRAVEL ‐                                                10.0% 90.0% $0 $0

12725568 WQM: ADVERTISING & PROMOTION 25,000.00                                   10.0% 90.0% $2,500 $22,500

12725572 WQM: PUBLICATIONS & MEMBERSHIPS 5,500.00                                     10.0% 90.0% $550 $4,950

12725573 WQM: MATERIALS 33,600.00                                   10.0% 90.0% $3,360 $30,200

12725578 WQM: TRAINING 4,000.00                                     10.0% 90.0% $400 $3,600

12725593 WQM: EQUIPMENT & LEASES 15,100.00                                   10.0% 90.0% $1,510 $13,600

12725595 POSTAGE 15,000.00                                   10.0% 90.0% $1,500 $13,500

12725598 WQM: TELEPHONE 1,650.00                                     10.0% 90.0% $165 $1,490

12725600 WQM: CONTRACT WAGES ‐                                                10.0% 90.0% $0 $0

12725618 WQM: CONTRACT OTHER 8,120.00                                     10.0% 90.0% $812 $7,310

12725621 WQM: CONSULTANTS 86,100.00                                   10.0% 90.0% $8,610 $77,500

12725626 WQM: KAL LAKE BACTERIAL S.T. 9,000.00                                     10.0% 90.0% $900 $8,100

12725650 WQM: COV MATERIALS ‐                                                10.0% 90.0% $0 $0

12725651 WQM: COV EQUIPMENT ‐                                                10.0% 90.0% $0 $0

12725652 WQM: COV CONTRACT WAGES ‐                                                10.0% 90.0% $0 $0

12725653 WQM: COV CONTRACT OTHER ‐                                                10.0% 90.0% $0 $0

WATER TREATMENT PLANT ‐ ADMINISTRATION 100% Domestic

12727500 SALARIES & WAGES ‐                                                0.0% 100.0% $0 $0

12727510 EMPLOYEE BENEFITS ‐                                                0.0% 100.0% $0 $0

12727521 PERMITS AND FEES 509.00                                         0.0% 100.0% $0 $509

12727560 VEHICLE & TRAVEL 25,400.00                                   0.0% 100.0% $0 $25,400

12727570 SUNDRY 2,030.00                                     0.0% 100.0% $0 $2,030

12727572 PUBLICATIONS & MEMBERSHIPS 1,020.00                                     0.0% 100.0% $0 $1,020

12727578 TRAINING 5,090.00                                     0.0% 100.0% $0 $5,090

12727594 INSURANCE 30,500.00                                   0.0% 100.0% $0 $30,500

12727597 STATIONERY & OFFICE EXPENSE 7,120.00                                     0.0% 100.0% $0 $7,120

12727598 TELEPHONE 5,590.00                                     0.0% 100.0% $0 $5,590

12727599 UTILITIES 1,320.00                                     0.0% 100.0% $0 $1,320

Kal Lake pumping costs are removed from here ($175,000) and put in 

Mission Hill TP Item

Testing would not be required with only Ag system; would still have 

testing if only Ag system

Ag system flushes lines inherently

100% Domestic
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MISSION HILL WTP 100% Domestic

12728573 MHWTP: MATERIALS 210,000.00                                 0.0% 100.0% $0 $210,000

12728593 MHWTP: EQUIPMENT & LEASES 5,090.00                                     0.0% 100.0% $0 $5,090

12728599 MHWTP: UTILITIES 76,800.00                                   0.0% 100.0% $0 $76,800

Kal Lake PS Energy Cost 175,000.00                                 0.0% 100.0% $0 $175,000 removed from Utilities Line item and relocated here

12728600 MHWTP: CONTRACT WAGES 170,000.00                                 0.0% 100.0% $0 $170,000

12728618 MHWTP: CONTRACT OTHER 6,120.00                                     0.0% 100.0% $0 $6,120

DUTEAU WTP  100% Domestic

12729571 DUTEAU WTP: WATER TREATMENT CHEMICA 1,060,000.00                             0.0% 100.0% $0 $1,060,000 If system was only Ag, TP would not be required;

12729573 DUTEAU WTP: MATERIALS 275,000.00                                 0.0% 100.0% $0 $275,000 Irr stub from plant services small area; all other irr flow is treated

12729576 DUTEAU WTP: SLUDGE DISPOSAL 32,000.00                                   0.0% 100.0% $0 $32,000 Group acknowledges that some current O&M costs are for Ag flows

12729593 DUTEAU WTP: EQUIPMENT & LEASES 15,300.00                                   0.0% 100.0% $0 $15,300

12729599 DUTEAU WTP: UTILITIES 168,000.00                                 0.0% 100.0% $0 $168,000

12729600 DUTEAU WTP: CONTRACT WAGES 622,000.00                                 0.0% 100.0% $0 $622,000

12729618 DUTEAU WTP: CONTRACT OTHER 30,000.00                                   0.0% 100.0% $0 $30,000

OUTBACK WTP 100% Domestic

12730573 OUTBACK WTP: MATERIALS 17,300.00                                   0.0% 100.0% $0 $17,300

12730593 OUTBACK WTP: EQUIPMENT & LEASES 4,070.00                                     0.0% 100.0% $0 $4,070

12730599 OUTBACK WTP: UTILITIES 6,100.00                                     0.0% 100.0% $0 $6,100

12730600 OUTBACK WTP: CONTRACT WAGES 38,600.00                                   0.0% 100.0% $0 $38,600

12730618 OUTBACK WTP: CONTRACT OTHER 447.00                                         0.0% 100.0% $0 $447

PUMP STATION MAINTENANCE same concept as PRVs…

12734573 PSM: MATERIALS 75,000.00                                   37.5% 62.5% $28,100 $46,900 coldstream PS are domestic, PRV feeds ag system

12734593 PSM: EQUIPMENT & LEASES 36,000.00                                   37.5% 62.5% $13,500 $22,500

12734600 PSM: CONTRACT WAGES 295,000.00                                 37.5% 62.5% $111,000 $184,000

12734618 PSM: CONTRACT OTHER ‐                                                37.5% 62.5% $0 $0

12734621 PSM: CONSULTANTS 20,000.00                                   37.5% 62.5% $7,500 $12,500

HYDRANT MAINTENANCE 100% Domestic

12735573 HM: MATERIALS 10,000.00                                   0.0% 100.0% $0 $10,000

12735593 HM: EQUIPMENT & LEASES 8,400.00                                     0.0% 100.0% $0 $8,400

12735600 HM: CONTRACT WAGES 70,900.00                                   0.0% 100.0% $0 $70,900

12735618 HM: CONTRACT OTHER ‐                                                0.0% 100.0% $0 $0$0

METER/LARGE VALVE REPLACEMENT 50% Agricultural / 50% Domestic

12736573 MLVR: MATERIALS 10,000.00                                   50.0% 50.0% $5,000 $5,000 >300 diameter

12736593 MLVR: EQUIPMENT & LEASES 2,400.00                                     50.0% 50.0% $1,200 $1,200

12736600 MLVR: CONTRACT WAGES 5,610.00                                     50.0% 50.0% $2,810 $2,810

12736618 MLVR: CONTRACT OTHER ‐                                                50.0% 50.0% $0 $0

VALVE MAINTENANCE

12737573 VM: MATERIALS 20,000.00                                   12.5% 87.5% $2,500 $17,500

12737593 VM: EQUIPMENT & LEASES 16,000.00                                   12.5% 87.5% $2,000 $14,000

12737600 VM: CONTRACT WAGES 117,000.00                                 12.5% 87.5% $14,600 $102,000

12737618 VM: CONTRACT OTHER 10,000.00                                   12.5% 87.5% $1,250 $8,750

DAMS & RESERVOIRS 50% Agricultural / 50% Domestic

12740573 D&R: MATERIALS 8,000.00                                     50.0% 50.0% $4,000 $4,000 reservoirs are potable; dams are shared by volume

12740593 D&R: EQUIPMENT & LEASES 12,800.00                                   50.0% 50.0% $6,400 $6,400 KE and Goose Dams are irr only

12740600 D&R: CONTRACT WAGES 47,000.00                                   50.0% 50.0% $23,500 $23,500 All Reservoirs

12740618 D&R: CONTRACT OTHER 105,000.00                                 50.0% 50.0% $52,500 $52,500 All Dams (contracted by RDNO)

12740621 D&R: CONSULTANTS 3,000.00                                     50.0% 50.0% $1,500 $1,500

WELL REPAIRS 75% Agricultural / 25% Domestic

12741573 WELLS: MATERIALS 20,000.00                                   75.0% 25.0% $15,000 $5,000

12741593 WELLS: EQUIPMENT & LEASES 2,000.00                                     75.0% 25.0% $1,500 $500

12741600 WELLS: CONTRACT WAGES 15,200.00                                   75.0% 25.0% $11,400 $3,800

12741618 WELLS: CONTRACT OTHER ‐                                                75.0% 25.0% $0 $0

12741621 WELLS: CONSULTANTS 3,000.00                                     75.0% 25.0% $2,250 $750

PRV MAINTENANCE 50% Agricultural / 50% Domestic 132 PRVs

12742573 PRV: MATERIALS 10,000.00                                   50.0% 50.0% $5,000 $5,000 Increased maintenance frequency in summer due to higher ag flows

12742593 PRV: EQUIPMENT & LEASES 8,800.00                                     50.0% 50.0% $4,400 $4,400 Even ag prvs require servicing in the winter (check for leaks weekly)

12742600 PRV: CONTRACT WAGES 62,700.00                                   50.0% 50.0% $31,400 $31,400

12742618 PRV: CONTRACT OTHER 500.00                                         50.0% 50.0% $250 $250

SERVICE CONNECTIONS

12748573 SC: MATERIALS 30,000.00                                   22.5% 77.5% $6,750 $23,300

12748593 SC: EQUIPMENT & LEASES 64,000.00                                   22.5% 77.5% $14,400 $49,600

12748600 SC: CONTRACT WAGES 160,000.00                                 22.5% 77.5% $36,000 $124,000

12748618 SC: CONTRACT OTHER 25,000.00                                   22.5% 77.5% $5,630 $19,400

METER READING  Same as Finance Overhead item above

12751573 METER READING: MATERIALS 200.00                                         2.0% 98.0% $4 $196

12751593 METER READING: EQUIPMENT 2,000.00                                     2.0% 98.0% $40 $1,960

12751600 METER READING: CONTRACT WAGES 17,600.00                                   2.0% 98.0% $352 $17,200

12751618 METER READING: CONTRACT OTHER 64,000.00                                   2.0% 98.0% $1,280 $62,700

TRANSMISSION MAINS REPAIRS

12756573 TMR: MATERIALS 55,000.00                                   22.5% 77.5% $12,400 $42,600

12756593 TMR: EQUIPMENT & LEASES 68,000.00                                   22.5% 77.5% $15,300 $52,700

12756600 TMR: CONTRACT WAGES 170,000.00                                 22.5% 77.5% $38,300 $132,000

12756618 TMR: CONTRACT OTHER ‐                                                22.5% 77.5% $0 $0

12756621 TMR: CONSULTANTS 60,000.00                                   22.5% 77.5% $13,500 $46,500

Time and cost for Ag service connections (scs) is significantly higher than 

domestic scs even though there are more domestic sc repairs

poor water quality, high flow variation and age of infr. Is main reason for 

Ag prv reactive maintenance; cost of large PRVs is exponential

hydrants are not required on ag pipes; even if they are, they are for 

domestic FF requirements
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REGIONAL WATERSHED MANAGEMENT 20% Agricultural / 80 % Domestic

12757500 RWM: SALARIES & WAGES 6,440.00                                     20.0% 80.0% $1,290 $5,150

12757510 RWM: EMPLOYEE BENEFITS 1,610.00                                     20.0% 80.0% $322 $1,290

12757551 RWM: COMMITTEE EXPENSES 2,000.00                                     20.0% 80.0% $400 $1,600

12757560 RWM: VEHICLE & TRAVEL 4,000.00                                     20.0% 80.0% $800 $3,200

12757568 RWM: ADVERTISING & PROMOTION 8,150.00                                     20.0% 80.0% $1,630 $6,520

12757573 RWM: MATERIALS 7,000.00                                     20.0% 80.0% $1,400 $5,600

12757593 RWM: EQUIPMENT & LEASES 3,190.00                                     20.0% 80.0% $638 $2,550

12757621 RWM: CONSULTANTS 20,300.00                                   20.0% 80.0% $4,060 $16,200

WATER STEWARDSHIP 10% Agricultural / 90 % Domestic

12758500 WS: SALARIES & WAGES 62,500.00                                   10.0% 90.0% $6,250 $56,300 Conservation program

12758510 WS: EMPLOYEE BENEFITS 15,600.00                                   10.0% 90.0% $1,560 $14,000

12758560 WS: VEHICLE & TRAVEL ‐                                                10.0% 90.0% $0 $0

12758562 WS: EDUCATION 5,000.00                                     10.0% 90.0% $500 $4,500

12758568 WS: ADVERTISING & PROMOTION 15,000.00                                   10.0% 90.0% $1,500 $13,500

12758573 WS: MATERIALS 5,000.00                                     10.0% 90.0% $500 $4,500

12758578 WS: TRAINING 1,000.00                                     10.0% 90.0% $100 $900

12758593 WS: EQUIPMENT & LEASES 2,000.00                                     10.0% 90.0% $200 $1,800

12758621 WS: CONSULTANTS 3,000.00                                     10.0% 90.0% $300 $2,700

OTHER MAINTENANCE Use Admin % breakdown

12761573 OM: MATERIALS ‐                                                14.0% 86.0% $0 $0

12761593 OM: EQUIPMENT & LEASES 2,400.00                                     14.0% 86.0% $337 $2,060

12761600 OM: CONTRACT WAGES 20,600.00                                   14.0% 86.0% $2,890 $17,700 all Vernon/Coldstream

12761618 OM: CONTRACT OTHER ‐                                                14.0% 86.0% $0 $0

IRRIGATION TURN ON/OFF 100% Agricultural

12762573 ITO: MATERIALS 1,000.00                                     100.0% 0.0% $1,000 $0

12762593 ITO: EQUIPMENT & LEASES 8,800.00                                     100.0% 0.0% $8,800 $0

12762600 ITO: CONTRACT WAGES 50,300.00                                   100.0% 0.0% $50,300 $0

12762618 ITO: CONTRACT OTHER 2,000.00                                     100.0% 0.0% $2,000 $0

SOUTH VERNON IRR DISTRICT ‐ EAST 100% Agricultural

12781573 SVID EAST: MATERIALS ‐                                                100.0% 0.0% $0 $0

12781593 SVID EAST: EQUIPMENT & LEASES ‐                                                100.0% 0.0% $0 $0

12781600 SVID EAST: CONTRACT WAGES ‐                                                100.0% 0.0% $0 $0

12781618 SVID EAST: CONTRACT OTHER ‐                                                100.0% 0.0% $0 $0

SOUTH VERNON IRR DISTRICT ‐ WEST 100% Agricultural

12783600 SVID WEST: CONTRACT WAGES ‐                                                100.0% 0.0% $0 $0

12783618 SVID WEST: CONTRACT OTHER ‐                                                100.0% 0.0% $0 $0

DELCLIFFE WATER  100% Domestic

12785573 DELCLIFFE WATER: MATERIALS ‐                                                0.0% 100.0% $0 $0

12785593 DELCLIFFE WATER: EQUIPMENT & LEASES ‐                                                0.0% 100.0% $0 $0

12785600 DELCLIFFE WATER: CONTRACT WAGES ‐                                                0.0% 100.0% $0 $0

12785618 DELCLIFFE WATER: CONTRACT OTHER ‐                                                0.0% 100.0% $0 $0

WATER LICENSES

12792530 BULK SUPPLY PURCHASE 45,000.00                                   56.6% 43.4% $25,500 $19,500 Split based on flow; actual volume

Subtotals $1,400,000 $8,590,000

Total Cost % Agricultural % Domestic

$9,990,000 14.0% 86.0%
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B.C. Reg. 411/95 

O.C. 1208/95 
Deposited September 29, 1995 

  
[This Regulation is Current to June 26, 2012 - “This is not a government verified version”] 
  

Assessment Act 
  

CLASSIFICATION OF LAND 
AS A FARM REGULATION 

[includes amendments up to B.C. Reg. 138/2012, September 1, 2012] 
  

Contents 
  

PART 1 – INTERPRETATION 
  

                        1.         Definitions 
  

PART 2 – CLASSIFICATION OF LAND AS A FARM 
  

                        2.         [Repealed] 
                        3.         Application for classification of land as a farm 
                        4.         Classification of land as a farm 
                        5.         Gross annual value requirements 

6.         Exception to requirement for sale of qualifying agricultural products 
6.1       Exceptional circumstances 
7.         Classification of leased land 
8.         Classification of land under development as a farm 
9.         Ancillary operations 
10.       Reporting requirements 
11.       [Repealed] 
  

PART 3 – RETIRED FARMERS – LAND USED FOR A DWELLING 
  

12.       Regulations under section 23 (3.2) of the Act 
13.       Application for the 2013 taxation year 
  

Schedule 
  

PART 1 – INTERPRETATION 
  
Definitions 
  
            1          (1)       In this regulation: 

"Act" means the Assessment Act; 

http://your-insite.bca.bcgov/sites/legal/StatutesVolumeOne/411_95.htm#Section1
http://your-insite.bca.bcgov/sites/legal/StatutesVolumeOne/411_95.htm#Section2
http://your-insite.bca.bcgov/sites/legal/StatutesVolumeOne/411_95.htm#Section3
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http://your-insite.bca.bcgov/sites/legal/StatutesVolumeOne/411_95.htm#Section7
http://your-insite.bca.bcgov/sites/legal/StatutesVolumeOne/411_95.htm#Section8
http://your-insite.bca.bcgov/sites/legal/StatutesVolumeOne/411_95.htm#Section9
http://your-insite.bca.bcgov/sites/legal/StatutesVolumeOne/411_95.htm#Section10
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"breeding product" means semen, an ovum or an embryo that is produced as 

part of livestock raising for sale for use in breeding livestock, other than 

poultry; 
"December 31" means December 31 of the year preceding the taxation year for 

which the assessment roll is completed; 
"earlier reporting period", in respect of a person, for a taxation year, means the 

person's income tax year ending in the calendar year that is 3 years before 

the taxation year; 
"farm gate amount" means the total of the following amounts received by a 

producer: 
(a)      the amount from a sale of a qualifying agricultural product 

(i)      in the case of a qualifying agricultural product other than a 

product referred to in subparagraphs (ii) to (iv), supported by 
(A)      written evidence of the sale price, or 
(B)       in the absence of written evidence, the sale prices of 

comparable products sold locally, 
(ii)     in the case of livestock that has been raised, supported by 

written evidence of any of the following, as applicable: 
(A)      the live weight price of the livestock, not including 

the slaughter and cut and wrap costs; 
(B)       the live weight price applied to the weight gained by 

the livestock while being raised on the producer's 

farm operation; 
(C)       the difference between the purchase and sale prices of 

the livestock, 
(iii)    in the case of a horticultural crop that is purchased and 

transplanted or moved to the producer's farm operation for 

further growth, and is subsequently sold, supported by 

written evidence of the difference between the purchase and 

sale prices of the crop, or 
(iv)    in the case of a breeding product, supported by written 

evidence of the sale price; 
(b)      in the case of a qualifying agricultural product, other than a 

breeding product, that, because of loss or damage to the product, is 

not sold, the amount of any indemnity payment, supported by 

written evidence of the payment; 
(c)      the amount of the fee for a horse stud service provided, supported 

by written evidence of the fee paid; 
"farm operation" means land that comprises a farm operation under section 4 

(4); 
"farmer's dwelling" means a dwelling that is 

(a)      located on or adjacent to the farm, and 
(b)      occupied by a person who is actively involved in the day-to-day 

activities of that farm; 
"horse rearing" means breeding or raising horses for sale; 



"horse stud service" means a stud service provided for a fee by a producer as 

part of horse rearing; 
"income tax year" has the same meaning as "taxation year" in the Income Tax 

Act; 
"later reporting period", in respect of a person, for a taxation year, means the 

person's income tax year ending in the calendar year that is 2 years before 

the taxation year; 
"lease" means a written agreement for the rental of all or part of one or more 

parcels of land; 
"lessee", if the person renting land under a lease is a partnership, means the 

partnership; 
"livestock" includes poultry; 
"livestock raising" means 

(a)      breeding or raising domesticated animals 
(i)      for the production of food for human or animal consumption, 

including, without limitation, eggs or products of dairying, 
(ii)     for wool, hide, feather or fur production, 
(iii)    for use as breeding stock for the purposes listed in 

subparagraph (i) or (ii), or 
(iv)    for sale for any of the uses described in subparagraph (i), (ii) 

or (iii), or 
(b)      horse rearing; 

"medicinal plant culture" means the cultivation or management of plant 

species, containing naturally occurring substances, that are used to restore, 

maintain or improve health; 
"October 31" means October 31 in the year preceding the taxation year for 

which the assessment roll is prepared; 
"packing house" means a facility used for the cleaning, sorting, grading, packing 

or storage of qualifying agricultural products; 
"producer" means a person who 

(a)      is the owner or lessee of land, and 
(b)      uses the land for a qualifying agricultural use; 

"qualifying agricultural product" means a product, including, without limitation, a breeding 

product, that is a product of a qualifying agricultural use; 
"qualifying agricultural use" means a use of land for agricultural purposes as approved by the 

assessment authority, following consultation with the minister responsible for the administration 

of the Ministry of Agriculture and Food Act, and that 
(a)      is an agricultural use set out in section 1 of the Schedule to this 

regulation, and 
(b)      is not an excluded use set out in section 2 of the Schedule to this 

regulation; 
"reporting period", in respect of a person, for a taxation year, means the earlier reporting 

period or the later reporting period of the person for the taxation year. 
                        (2)       Despite the definition of "earlier reporting period" in subsection (1), the 

earlier reporting period, in respect of a person, for the 2013 taxation year 

is the 12-month period ending October 31, 2010. 



                        (3)       Despite the definition of "later reporting period" in subsection (1), the 

later reporting period, in respect of a person, for the 2013 taxation year is, 
(a)      if the person is an individual, the 14-month period ending 

December 31, 2011, and 
(b)      if the person is a corporation or a partnership, the person's income 

tax year ending in 2011. 
[en.. B.C. Reg. 138/2012, s. 2,3.] 

  
PART 2 – CLASSIFICATION OF LAND AS A FARM 

  
Application of this regulation 
  

2          [Repealed, effective June 25, 2012 (B.C. Reg. 138/2012, s. 5] 

  
Application for classification of land as a farm 
  

3          (1)       An application under section 23 (1) of the Act for classification of land as 

a farm must be delivered to the assessor on or before October 31 in the 

form prescribed by the assessment authority. 
                        (2)       When ownership changes, the assessor may require the new owner to 

submit an application. 
[am. B.C. Reg. 292/2007, s. 7; 138/2012, s. 6.] 

  
Classification of land as a farm 
  

4          (1)       Unless this Part provides otherwise, the assessor must classify as farm all 

or part of a parcel of land used for 
(a)      a qualifying agricultural use,  
(b)      a farmer's dwelling, or 
(c)      the training and boarding of horses when operated in conjunction 

with horse rearing. 
                        (2)       Land will only be classified as a farm where part of a parcel or parcels of 

land are  
(a)      necessary to the farm, and  
(b)      predominantly used for a qualifying agricultural use. 

                        (2.1)    Despite subsections (1) and (2), the assessor must classify land as a farm if 

the land is used for purposes that contribute to a qualifying agricultural 

use, including, without limitation, the following purposes: 
(a)      drainage; 
(b)      irrigation; 
(c)      a riparian area; 
(d)      a buffer; 
(e)      a headland; 
(f)      a windbreak; 
(g)      seasonal feeding or calving grounds; 
(h)      shelter for livestock; 
(i)       farm outbuildings; 



(j)       access to farm outbuildings or other land that is part of the farm 

operation. 
                        (3)       Despite subsections (1) and (2), the assessor must classify land as a farm if 

(a)      the land is in an agricultural land reserve, 
(b)      the land is part of a parcel, a portion of which is used for a 

qualifying agricultural use, 
(c)      the portion of the parcel being used for a qualifying agricultural use 

makes a reasonable contribution to a farm operation and meets the 

other requirements of this Part, and 
(d)      the land 

(i)      is used only for purposes ancillary to a farmer's dwelling, or 
(ii)     has no present use and is neither specifically zoned nor held 

for business, commercial or industrial purposes. 
(3.1)    Despite subsections (1) and (2), the assessor must classify land as a farm if 

the land is not in an agricultural land reserve and 
(a)      the land 

(i)      is used only for purposes ancillary to a farmer's dwelling, and 
(ii)     is part of a parcel, a portion of which is used for a qualifying 

agricultural use, and the portion used for a qualifying 

agricultural use makes a reasonable contribution to a farm 

operation and meets the other requirements of this regulation, 

or 
(b)      the land has no present use, is neither specifically zoned nor held 

for business, commercial or industrial purposes and meets one of 

the following standards: 
(i)      the land 

(A)      has a highest and best use that is a use not better than 

that of a farm, and 
(B)       is part of a parcel, a portion of which is used for a 

qualifying agricultural use, and the portion used for a 

qualifying agricultural use makes a reasonable 

contribution to a farm operation and meets the other 

requirements of this Part; 
(ii)     the land is part of a parcel, a portion of which, comprising 

50% or more of the total area of the parcel that is outside the 

agricultural land reserve, is used for a qualifying agricultural 

use or is used for purposes that contribute to a qualifying 

agricultural use within the meaning of subsection (2.1), and 

that portion is farmed by the owner and meets the other 

requirements of this Part; 
(iii)    the land is part of a parcel, a portion of which, comprising 

25% or more of the total area of the parcel that is outside the 

agricultural land reserve, is used for a qualifying agricultural 

use, and that portion is farmed by the owner and meets the 

other requirements of this Part. 



(4)       A farm operation comprises all or part of a parcel or group of parcels of 

land 
(a)      contiguous or not, 
(b)      owned, or leased in accordance with section 7, and 
(c)      operated as an integrated unit. 

                        (5)       A farm operation comprised of parcels of land within different assessment 

areas will only be classified as farm where the assessor is satisfied that 

each parcel is  
(a)      necessary to the farm, and  
(b)      predominantly used for a qualifying agricultural use. 

[am. B.C. Reg. 343/96, s. 2; 438/97, s. 3; 561/2004, s. 2; 275/2009, s. 2; 138/2012, s. 7.] 
Gross annual value requirements 
  
            5          (1)       For the purposes of this section, the gross annual value for a person's 

reporting period in respect of a farm operation is the sum of the following 

amounts, as applicable: 
(a)      the farm gate amounts of the qualifying agricultural products 

produced on the farm operation during that reporting period; 
(b)      the farm gate amounts of the horse stud services provided by means 

of horses raised on the farm operation during that reporting period; 
(c)      if the reporting period is the later reporting period of the person for 

a taxation year, the total of the unrealized values for that reporting 

period under subsection (2) in respect of the qualifying agricultural 

products to which that subsection relates. 
(2)       The unrealized value referred to in subsection (1) (c) 

(a)      for qualifying agricultural products, other than those produced from 

livestock raising and breeding products, if the qualifying 

agricultural products 
(i)      are produced on the farm operation during the later reporting 

period of the person, and 
(ii)     are not sold during that reporting period, but are available and 

offered for sale or held for sale during the 12-month period 

following that reporting period, 
is the monetary worth of the qualifying agricultural products, as 

supported by the sale prices of comparable products sold 

locally, and 
(b)      in relation to livestock that 

(i)      is raised on the farm operation, during the later reporting 

period of the person, for food for human or animal 

consumption, and 
(ii)     is not sold during that reporting period, but is available and 

offered for sale or held for sale as food during the 12-month 

period following that reporting period, 
is determined by one of the following methods: 
(iii)    the increase in value attributable to weight gain of livestock 

raised for sale; 



(iv)    the estimated value of livestock born and raised for sale based 

on the current farm gate amount. 
                        (3)       The assessor must not classify any part or parcel of land of a farm 

operation as a farm for a taxation year unless all of the applicable 

requirements of subsections (4) to (8) are met with respect to the farm 

operation. 
                        (4)       To be classified as a farm for a taxation year, the gross annual value in 

respect of the farm operation for at least one of the person's reporting 

periods for the taxation year must be at least 
                                    (a)      $2 500, if the total area of the farm operation is between 0.8 ha and 

4 ha, 
                                    (b)      $2 500 plus 5% of the actual value of the farm operation for farm 

purposes in excess of 4 ha, if the total area of the farm operation is 

greater than 4 ha, 
                                    (c)      $10 000, if the total area of the farm operation is less than 0.8 ha, 

and 
                                    (d)      despite paragraph (c), $2 500, if the total area of the farm operation 

has been reduced to less than 0.8 ha as a result of expropriation, but 

only if the farm operation remains in the same ownership. 
                        (5)       Despite subsection (4) (c), if land was classified as a farm in 1995, the 

applicable requirement in respect of the farm operation under subsection 

(4) is deemed to be met in respect of the farm operation for a reporting 

period of the owner for a taxation year if 
(a)      the total area of the farm operation is less than 0.8 ha, 
(b)      the farm operation remains in the same ownership, 
(c)      the assessor is satisfied that the owner earns the greater part of its 

livelihood for the reporting period from either or both of the 

following: 
(i)      the sale of qualifying agricultural products produced on the 

farm operation; 
(ii)     fees for horse stud services provided by the owner, by means 

of horses raised on the farm operation, and 
(d)      the farm operation meets the other requirements of this Part. 

                        (6)       Despite subsections (4) and (5) of this section, for land to be classified as a 

farm under section 4 (3.1) (b) (iii), the gross annual value in respect of the 

farm operation for at least one of the owner's reporting periods for the 

taxation year must be at least $10 000. 
                        (7)       For the purposes of subsections (5) and (6), a farm operation does not 

include parcels and parts of parcels of land that are leased. 
                        (8)       Despite subsections (4) and (10) of this section, the assessor must classify 

all or part of a parcel of land of a farm operation as a farm for a taxation 

year in respect of which an application is submitted by 
(a)      a person under section 3 (1) in respect of land not classified as a 

farm in the year in which the application is made, or 
(b)      a new owner under section 3 (2) in respect of the farm operation, 

                                    if, in the taxation year in which the application is submitted, 



(c)      the gross annual value in respect of the farm operation is at least the 

applicable amount set out in subsection (4) (a), (b) or (c) of this 

section, and 
(d)      production of qualifying agricultural products from the farm 

operation occurs and a sale of qualifying agricultural products from 

the farm operation is made. 
                        (9)       For the purposes of subsection (8), the gross annual value is determined on 

the basis of a taxation year and not on the basis of the person's reporting 

period. 
                        (10)     For a farm operation to be classified as a farm for a taxation year, the 

following requirements must be met: 
(a)      subject to section 6, qualifying agricultural products from the farm 

operation must be sold during both of the person's reporting periods 

for the taxation year; 
(b)      if the farm operation is used for horse rearing, a horse reared on the 

farm operation must be sold in at least one of the person's reporting 

periods for the taxation year. 
                        (11)     This section applies despite section 4, but is subject to section 8. 

[en. B.C. Reg. 138/2012, s. 8.] 
  
Exception to requirement for sale of 
qualifying agricultural products 
  
            6          The requirement in section 5 (10) (a) is met in respect of a reporting period of a 

person for the taxation year referred to in that provision if the qualifying 

agricultural products produced from the farm operation referred to in that 

provision 
(a)      are not sold during that reporting period, but are produced in 

sufficient quantities that the applicable requirements of section 5 for 

that taxation year would have been met if the qualifying agricultural 

products had been sold during that reporting period, and 
(b)      are either 

(i)      grains, oilseeds, forage seeds, turf seeds or pulse seeds, and 

the assessor is satisfied that the grains or seeds will be 

available for sale within the 12-month period immediately 

following the end of that reporting period, or 
(ii)     any other qualifying agricultural product that is grown and 

harvested for processing for sale or to be used in the 

preparation of manufactured derivatives to be made available 

for sale within the 12-month period immediately following 

that reporting period. 
[en. B.C. Reg. 138/2012, s. 8.] 

  
Exceptional circumstances 
  



            6.1       (1)       In exceptional circumstances, the Lieutenant Governor in Council may 

waive, by order, any of the sales or production requirements of this Part 

for the period and on any terms and conditions specified in the order. 
                        (2)       In this section, "exceptional circumstances" includes natural disasters 

and any other circumstances the Lieutenant Governor in Council is 

satisfied are of such a severity as to prevent or make impracticable 

compliance with certain sales or production requirements of this Part. 
[en. B.C. Reg. 561/2004, s. 4; am. B.C. Reg. 138/2012, s. 9.] 

  
Classification of leased land 
  
            7          (1)       In the case of leased land, a copy of the lease document must be submitted 

to the assessor on or before October 31 in order for the land to be 

classified as a farm. 
                        (2)       The lease document must contain the names and signatures of the lessee 

and lessor, the legal or other well defined description of the land being 

leased, the commencement date, the signing date, the duration of the lease, 

the lease area, the intended use of the leased land and the consideration for 

the lease. 
                        (3)       To be classified as a farm the leased land must  

(a)      make a reasonable contribution to the farm operation, and 
(b)      be 0.8 ha or greater except if 

(i)      the land is in an agricultural land reserve, and 
(ii)     despite section 4 (3), the land is used for a qualifying 

agricultural use. 
                        (4)       Despite section 5 and subsection (1) of this section, in the case of leases of 

Crown land issued after October 31, the assessor must classify all or part 

of the land as a farm if 
(a)      the application form referred to in section 3 is delivered to the 

assessor on or before December 31, and 
(b)      the assessor is satisfied that the farm meets the other requirements 

of this Part. 
[am. B.C. Reg. 561/2004, s. 5; 275/2009, s. 4; 138/2012, ss. 9,10,11.] 

  
Classification of land under development as a farm 
  
            8          (1)       The assessor must, for a taxation year, classify all or part of a parcel of 

land of a farm operation as a farm if the assessor is satisfied that, on or 

before October 31, 
(a)      the land is being developed for a qualifying agricultural use, 
(b)      the land does not meet the applicable requirements of section 5, and 
(c)      the requirements in subsections (2) to (7) of this section that relate 

to the applicable qualifying agricultural products are met. 
                        (2)       The requirement for qualifying agricultural products that require less than 

one year after planting before harvesting occurs is that there is a sufficient 

area prepared and planted to meet the requirements of this Part on or 

before October 31 of the following year. 



(3)       The requirement for qualifying agricultural products that require one to 6 

years after planting before harvesting occurs is that there is a sufficient 

area prepared and planted to meet the requirements of this Part when 

harvesting occurs. 
                        (4)       The requirements for qualifying agricultural products that require 7 to 12 

years after planting before harvesting occurs are as follows: 
(a)      there is a sufficient area prepared and planted to meet the 

requirements of this Part when harvesting occurs; 
(b)      there is a reasonable expectation of profit from farming. 

                        (5)       The requirements for livestock, greenhouse or mushroom operations that 

require one year to establish before sales occur are as follows: 
(a)      the buildings, structures and fencing are completed as required to 

meet the applicable requirements of section 5 for the farm 

operation; 
(b)      the required livestock are purchased and present; 
(c)      the farm operation will meet the requirements of this Part on or 

before October 31 of the following year. 
                        (6)       The requirements for aquaculture operations that require 2 to 5 years to 

establish before harvesting occurs are as follows: 
(a)      the buildings and structures are completed as required to meet the 

applicable requirements of section 5 for the farm operation; 
(b)      the land is seeded, planted or stocked as required to meet the 

applicable requirements of section 5 when harvesting occurs; 
(c)      the farm operation will meet the requirements of this Part when 

harvesting occurs. 
                        (7)       It is an additional requirement for qualifying agricultural products 

described in subsections (2), (3) and (4) of this section that the assessor 

has approved a development plan and site diagram that 
(a)      is submitted with the application under section 3 by the owner or 

lessee of the land, and 
(b)      includes location and details of the crop to be planted, area, date of 

planting, expected yield, selling price and date of harvest. 
                        (8)       Despite subsections (2), (3) and (4), the requirement in subsection (2), (3) 

or (4) (a), as applicable, that a sufficient area of land must be planted on or 

before October 31 is deemed to be met in respect of the taxation year 

referred to in subsection (1) if 
(a)      the applicable area of land is prepared for planting on or before 

October 31, 
(b)      the development plan approved under subsection (7) shows that the 

crop will be planted by June 21 of that taxation year, and 
(c)      the assessor is satisfied that a viable farm will be established in 

accordance with the requirements for that crop based on sound 

agricultural practices. 
                        (9)       Despite section 5, the assessor must classify all or part of a parcel of land 

as a farm, 



(a)      for a taxation year immediately following the taxation year in which 

the production of a qualifying agricultural product first occurs and a 

sale of a qualifying agricultural product is made, if 
(i)      the land was classified as a farm under subsection (1) of this 

section for the immediately preceding taxation year, and 
(ii)     the requirements in section 5 (4) and (10) are met in the 

taxation year in which production first occurs, and 
(b)      for the immediately following taxation year, if 

(i)      the land was classified as a farm under paragraph (a) for the 

immediately preceding taxation year, and 
(ii)     the requirements in section 5 (4) and (10) are met in the 

taxation year immediately following the taxation year in 

which production first occurs. 
                        (10)     For the purposes of subsection (9), the gross annual value is determined on 

the basis of a taxation year and not on the basis of the person's reporting 

period. 
[en. B.C. Reg. 138/2012, s. 12.] 

  
Ancillary operations 
  
            9          (1)       This section applies despite other provisions of this Part. 
                        (2)       Land, but not improvements, used for a packing house as part of a farm 

operation will be classified as a farm if 
                                    (a)      any authority having jurisdiction over the use of that land has 

regulated the use of that land to permit the growing and raising of 

crops, and 
                                    (b)      more than 50% of the qualifying agricultural products that are 

cleaned, sorted, graded, packed or stored in the packing house are 

grown or raised on that farm operation. 
                        (3)       Repealed B.C. Reg. 411/95, s. 9 (4).] 
                        (4)       Spent. 

[en. B.C. Reg. 438/97, s. 4; am. 1999-39-78; B.C. Reg. 411/95, s. 9(4); 138/2012, ss. 10,13,14.] 
  
Reporting requirements 
  
            10        (1)       Before or after the completion of any assessment roll the assessor may 

require the following information: 
(a)      reporting from the owner or lessee to ensure that the farm continues 

to meet the requirements of this Part; 
(b)      additional information from the owner or lessee, including receipts 

or copies of lease documentation, in support of farm classification. 
                        (2)       Notice to provide information must be sent by mail or served personally 

by the assessor. 
                        (3)       The owner or lessee must provide the information to the assessor within 21 

days from the receipt of the notice or a longer period as specified in the 

notice. 
[am. B.C. Reg. 138/2012, s. 13.] 



  
Declassification 
  
            11        [Repealed, effective October 18, 2007 (B.C. Reg. 310/2007, s. 2)]. 
  

PART 3 – RETIRED FARMERS – LAND USED FOR A DWELLING 
  

Regulations under section 23 (3.2) of the Act 
  
            12        (1)       For the purposes of paragraph (a) of the definition of "retired farmer" in 

section 23 (0.1) of the Act, the prescribed period or periods of time are a 

period or periods, whether or not consecutive, that total at least 20 years. 
                        (2)       For the purposes of section 23 (3.1) (a) (ii) of the Act, the prescribed age is 

65 years. 
                        (3)       For the purposes of section 23 (3.1) (b) of the Act, it is a requirement that 

the owner was the spouse of the retired farmer when the retired farmer 

retired. 
                        (4)       For the purposes of section 23 (3.1) (d) (iv) of the Act, it is a requirement 

that, when the retired farmer retired, the retired farmer was actively 

involved in the day-to-day activities on land 
(a)      that was classified under section 23 (2) of the Act as a farm for the 

taxation year in which the retired farmer retired, and 
(b)      that is all or part of 

(i)      the parcel that includes the land to which the owner's 

application relates, or 
(ii)     a parcel that is adjacent to the parcel that includes the land to 

which the owner's application relates. 
                        (5)       For the purposes of section 23 (3.1) (h) of the Act, it is a requirement that 

an application has not been made by the spouse of the owner under section 

23 (3.1) of the Act for the same taxation year in respect of land other than 

the land to which the owner's application relates. 
[en. B.C. Reg. 138/2012, s. 15.] 

  
Application for the 2013 taxation year 
  
            13        (1)       The time for submitting the application to the assessor under section 23 

(3.1) (g) of the Act for the 2013 taxation year is extended to March 15, 

2013. 
                        (2)       This section is repealed on April 1, 2013. 

[en. B.C. Reg. 138/2012, s. 15.] 
  



SCHEDULE 
(section 1(1)) 

[en. B.C. Reg. 138/2012, s. 16.] 
  

QUALIFYING AGRICULTURAL USES 
  
Agricultural uses 
  
            1          The following are agricultural uses for the purposes of paragraph (a) of the 

definition of "qualifying agricultural use" in section 1 (1): 
(a)      apiculture; 
(b)      aquaculture; 
(c)      Christmas tree culture (plantation and cultured native stand); 
(d)      management of the following trees, for the production of sap or 

syrup: 
(i)      trees botanically known as Betula species and commonly 

known as birch, or 
(ii)     trees botanically known as Acer species and commonly 

known as maple; 
(e)      floriculture; 
(f)      forage production; 
(g)      forest seedling and seed production; 
(h)      fruit and vegetable production; 
(i)       grain and oilseed production; 
(j)       herb production; 
(k)      horticulture; 
(l)       intense cultivation of plantations of 

(i)      trees botanically known as Populus species and commonly 

known as poplar, or 
(ii)     trees botanically known as Salix species and commonly 

known as willow; 
(m)     livestock raising; 
(n)      medicinal plant culture; 
(o)      raising insects for biological pest control; 
(p)      raising crops for food for human or animal consumption; 
(q)      seed production; 
(r)      turf production. 

  
Excluded uses 
  
            2          The following are excluded uses for the purposes of paragraph (b) of the 

definition of "qualifying agricultural use" in section 1 (1): 
(a)      the production of manufactured derivatives from agricultural raw 

materials; 
(b)      the production of qualifying agricultural products for domestic 

consumption on the farm; 



(c)      the production of agricultural by-products other than breeding 

products; 
(d)      agricultural services other than horse stud services; 
(e)      the breeding and raising of pets other than horses. 

  
  
[Provisions of the Assessment Act, RSBC 1996, c. 20, relevant to the enactment of this 

regulation:  section 23] 
  
  
NOTE: This regulation replaces B.C. Reg. 298/85. 
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TECHNICAL MEMORANDUM NO. 9 
SYSTEM SEPARATION OPTION ANALYSIS 

 
Link to TM on the RDNO website: 

http://www.rdno.ca/docs/130711_TM9_System_Separation_Option_Analysis.pdf 
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1. Introduction 

1.1 Preamble 

This technical memorandum documents the conceptual level development of the tong term water supply 
options available to Greater Vernon Water (GVW). In previous technical memoranda the following information 
was established: 

1. The volume of water and the associated license for each raw water source. Also established was the 
expected raw water characteristics for each of the potential long term raw water supplies; 

2. The associated treatment requirements for each raw water source; 

3. The infrastructure necessary to establish separate distribution networks for the conveyance of 
domestic and agricultural water. 

For each of the above items the estimated capital and operating cost were established and documented within 
the previous technical memoranda. This previously documented technical information is used in this 
memorandum to established conceptual water supply options to meet the predicted long term water demands 
of the GVW service area. For each of the conceptual level long term water supply solutions the estimated 
capital and annual operating cost is developed complete with an assessment of the non-cost attributes 
associated with each option. This information is used to determine the net present value and the benefit to 
cost of each option to support the selection of the preferred long term water supply solution for GVW. Once 
the preferred long term solution is selected closer review and optimization will be completed prior to detailed 
design and construction. 

The remainder of this technical memorandum is sub-divided Into the following sub-sections: 

• Section 2.0 - Basis of Option Development summarizes the key parameters from the other related 
technical memoranda related to the evaluation of the long term water supply options; 

• Section 3.0 - Evaluation of the Alternatives reviews some of the items highlighted by the Technical 
Committee that have not been reviewed previous in other technical memoranda; 

• Section 4.0 - Long Term Water Supply Alternates documents the implementation and capital costs 
associated with each of the nine (9) possible long term water supply solutions; 

• Section 5.0 - Evaluation of the Water Supply Alternatives provides a summary of the cost and non
cost considerations associated with each of the nine (9) long term water supply options. At the end of this 
section a recommended long term water supply option is provided and an alternate solution that more 
easily supports the establishment of an independent agricultural water supply utility that is owned and 
operated by the Regional District. 

1.2 Report Objectives 

This technical men;iorandum reviews and combines the information assembled within the other ~ight (8) 
technical memoranda and presents logical options for the long term supply of potable and agricultural 
irrigation water within the GVW service area. This report addresses several items within the Terms of 
Reference issued by the Regional District. Summarized below are the specific tasks addressed within this 
document and a brief description of the concern. The task numbering matches the original Terms of 
Reference. 

1. Task 13 - Development of Options for a Separated Water System: The question of complete or 
partial establishment of a dedicated irrigation system is an ongoing discussion point for the GVW 
Service. This report will use the information established within primarily Technical Memorandum 4, 5 
and 7 to establish the benefit to cost of various levels of system separation. Based on the life cycle 
cost evaluation a recommended level of system separation will be provided within this document. 
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2. Task 15-Altematives for Long Term Water Supply: The development of long term water supply 
options that address the immediate water quality improvements being dictated by Interior Health while 
ensuring the continued supply of agricultural irrigation water is a critical component of this study. This 
memorandum will present several logical solutions for the long term supply of both the predicted 
agricultural and domestic water demand. The options will be evaluated and a preferred solution 
provided. 

1.3 Background and Approach 

The 2002 Master Water Plan, including the addendum documents provided GVW a capital program to follow 
with the goal of improving the water quality supplied to the domestic customers within the service area. During 
the past 10 years significant investments have been made to the GVW infrastructure. These investments are 
now part of the system and are included within the options being consider for the long term completion of the 
domestic supply of water. 

In summary the key infrastructure projects completed by GVW and assumed to be part of the system for the 
evaluation of the long term options provided below in Table 1.1. 

Table 1.1 Summary of the Water System Improvement Since 2002 

Project 

Administration and Consulting 

Mission Hill WTP - A 2-stage disinfection facility constructed Mission Hill with a rated 
maximum daily capacity of 58 ML/d. 

Kalamalka Lake Pump Station -Wet well and pumping Improvements were completed to 
improve the capacity and function ofthe existing pump station. 

Duteau Creek WTP, Phase 1 - Clarification, disinfection and residual management 
improvements for the Duteau Creek source. The Stage 1 treatment facility is located on 
Whitevale Road and has a rated maximum daily capacity of 150 ML/d. 

----·------~-------------· 

Duteau Creek WTP, Phase 2 ,_To date granular media filtration pilot testing has been 
completed to establish design criteria· and more accurate costs for the future filtration plant. 

$ 7,517,711 

$ 692,534 

$ 28,142,806 

$ 84,530 
~~~~~~~--r~~~~-----i 

McMechan Reservoir Site - The open earth reservoir at the McMechan site was replaced 
with a cast-in-place concrete reservoir. 

Separation General - This item covers general administration associated with the system 
separation program. 

Bella Vista .... Thi.s was the first system separation projectC()mpleted as this area was 
d7termined as being high risk giv~n the nyrnber of domestic customers in the area that 
receiyedwaterfrom Goose Lal<e. This project establislu~d ~f'le s~pply of Kalamalka L.ake 
w;ater_to the domestic custom~rs and Goose Lake water to the agricultural connections 
within the service area. · 

King Edward - This project resulted in the removal of King Edward Lake from the domestic 
distribution system. With the completion of this project a separate agricultural distribution 
system has been established for the conveyance of King Edward Lake water. 

Von Keyserlingk - Construction of a separate agricultural irrigation and domestic distribution 
systems in the area immediately downstream of the Duteau Creek WTP that receives raw 
Duteau Creek water. 
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Project Total Cost 

West Swan Lake - This project completes the elimination of domestic customers that 
receive water Goose Lake water. The completion of this project results in the establishment 

$ 9,078,618 
of a dedicated agricultural service area in the West Vernon area that is supplied water from 
Goose Lake. 

Binns I Highway 6 - This project continues the construction of separate domestic and 
agricultural .distribution netwo0csstarted in. the King Edward service area and expands the $ 2,593,247 
service area of the King Edward lake water supply. 

Springfield - This project continues the construction of separate domestic and agricultural 
$ 2,484,494 

distribution networks started in the Von Keyserlingk area. 

Bessette - Miscellaneous water system improvement projects consisting of a pressure 
reducing station allowing for the interconnection of the Duteau Creek and the Antwerp $ 401,605 
Springs well water system. 

Miscellaneous Projects $ 970,906 

Total Master Water Plan Capital Expenditures (2002 to Present) $ 66, 158,397 

Note 1: The cost of the Von Keyserlingk system separation work is included within the Duteau Creek WTP, Phase 1 cost. 

As a point of clarification senior government funding assistance was provided for both the Mission Hill and 
Duteau Creek water treatment facilities in the amount of $18.4 M. This means that the total cost of the Master 
Water Plan to the GVW customers to date is$ 47.8 M. 

8 
TM G • System Separation Option Analysis V1 Current.OocJC 



AECOM, Associated Engineering, Kerr Wood Leida! Greater Vernon Water 2012 Water Master Plan 

2. Basis of Option Development 

2.1 Design Horizon 

The period for the implementation can vary for the actual long term option selected. However, for the point of 
comparison the same implementation and operating period will be used. The key assumptions regarding the 
timing of the work are: 

• Domestic potable quality water is provided to the customers within the service area by 2022. This 
means all treatment and system separation projects need to be complete within the next 10 years. 

• All new process and mechanical facilities will be constructed to meet the predicted 20 year water 
demand. Once the capacity of the facility is reached expansion will be necessary in another 20 year 
water demand increment. Further expansion will be subject to variations in the water demand 
forecast. 

• All pipes, structures and other long life infrastructure elements will be constructed to meet the 
predicted ultimate water demand requirements. 

• The life cycle cost comparisons will be completed over a 50 year time horizon. 

2.2 Population Growth and Water Demands 

A detailed review of the existing water demand within the existing system was studied within Technical 
Memorandum 1. During the review of the existing water demand, close attention was spent on determining 
the actual existing domestic and agricultural water demands. Based on this analysis and domestic growth 
estimates from the local government planning departments, long term water demand predictions were 
established for the GVW service area. 

The long term water demands are expected to be a reasonable and realistic reflection of the actual water 
required to meet the needs of the GVW customers. The water demand values presented in Table 2.1 are 
used for the basis of determining the size of the infrastructure required. 

Table 2.1 Summary of Distribution System Demands 

Annual Demand (ML) Max. Day Demand Consumption 

Year Domestic Total1 Domestic 

17,400 27;100 59.4 

2016 9,880 17,400 27;300 60.1 
-- -----

2021 10,470 17,400 27,900 63.1 

2026 11,060 17,400 28,500 66.0 

2031 11,550 17,400 29,CJOO 68;1 

2041 12,450 17,400 29,900 73.4 

2052 13,360 17,400 30;800 78.5 

1 Total Annual consumption Is agricultural allotment (2564 ha @ 550 mm/yr) + domestic. 
2 Observed Maximum Demand of 192 MLD for 2011 (wet summer). 
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213 722 

213 273 
-----

213 276 

213 279 
---

2.13 281 

213 286 

213 292 

9 



AECOM, Associated Engineering, Kerr Wood Leida! Greater Vernon Water 2012 Water Master Plan 

2.3 Long Term Sources 

Provided within Technical Memorandum 2 and 3 is a detailed review of the raw water sources available for 
use by GVW. These documents resulted in the preferred water sources complete with the quantity of potential 
water and any other key comments being noted within Table 2.2 below. 

Table 2.2 Summary of Raw Water Sources 

Source Current Runoff Capacity Available Water Use Investments Comments 
Licenses (1:10 Year Required 

Low Flow, 
MUY) 

.· 

Kalamalka Domestic& 10,557 Government officials Primarily Varies depending The annual water 
Lake Storage state that no additional Domestic on long term use. license currently 

8,842MUy license is available. New Vernon Creek limits the diversion 

Intake? of water from this 
source, 

Duteau Creek ' Domestic This source is Irrigation & 19, 162 Live Storage Gold-Paradise 
Domestic 18,340 ML. and Expansion ($3.6M) currently the 

34,582MUy Raising Aberdeen 4m 
Agriculture primary source of 

Storage adds: 
irrigation water and 

33,051 ML 11,667 ML 
is a key water 
supply to domestic 

($6.4M) customers. 
Okanagan Irrigation 190,250 Needs to be confirmed Domestic New Intake and Currently this 
Lake 896MUy with the regulator. transmission source is a 

Domestic mainlines. c1.1rrently minor 

459MUy 
supply of domestic 
water, but in the 
future can be a 
localized supply of 
domestic water. 

Deercreek& Irrigation 3,338 No Additional Irrigation None Water source can 
King Edward 3,700 MUy be used to supply 
Lake 

Storage 
the dedicated 
irrigation network or 

1,357 ML potentially abandon 
the water source 
and transfer the 
license to 
Kalamalka Lake. 

Goose Lake 4,515ML NIA Live Storage }\gr~culture .·. ~iaiseD.am 2 .• 5.m Adj~~$titl~~ds are 

(lnc(u:C.e'd In 2,36(JML t<?fadditiom11 2,000 ()Wnetftiy QIB. 

Duteau 
. ML 

Storage) ($1.4M) 

Coldstream Domestic 3,911 None Source for None Creek has 
creek 415 MUy Kalamalka extensive 

Lake environmental and -

10 
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Source current Runoff Capacity Available Water Use Investments Comments 
Licenses (1:10 Year Required 

Low Flow, 
MUy) 

source protection 
Dlans. 

BX Creek Irrigation 5,009 Freshet based supply. Agricultural Pipeline Bypass to Abilityto capture all 

1,505MLJy Storage is limited. Goose Lake or fre~het water is 

Domestic pump from Swan to difficult. Swan Lake 

7,716MLJy 
Gooselal<e. is a: srn~ll reservoir 

with limited active 
volume. 

Potential License 
transfer to 
Ok1magan Lake. 

Groundwater Not Required NIA Potential Mean Annual Agricultural Project costs would Groundwater may 
Supply = 53,352 ML replace other be available on a 

source projects. case by case basis. 

2.4 Water Quality 

2.4.1 Irrigation Water.Quality 

All of the untreated surface water sources meet the water quality requirements for irrigation water. No 
additional treatment is required to any of the raw water sources being considered for the long term supply of 
agricultural irrigation water. 

Irrigation using reclaimed water is a component of overall irrigation water used in the region. To date the use 
of reclaimed water is primarily limited to golf course, tree and forage crop irrigation. Given the quality of the 
reclaimed water use this water supply could be expanded to the agricultural irrigation network. At the time of 
preparing this document, the City of Vernon continues to operate and expand the reclaimed water system as 
an independent irrigation system. Regardless of the long term water supply solution selected the expansion of 
the reclaimed effluent system to the agricultural irrigation system can be examined on a case by case basis 
as public acceptance of reclaimed water improves in the future and if provincial regulations change allowing 
for more broad use of this water source. This means that the decision, as to the utilization of reclaimed water 
as an irrigation water source, can be made independently from the selection of the most appropriate master 
water plan option. 

2.4.2. Domestic Water Quality 

Water quality issues and suitable approaches to address the defined challenges have been explained in 
Technical Memorandum 7. Within Technical Memorandum 7 the treated water quality goals and the treatment 
process necessary to achieve the objectives are explained. 

Supplying domestic water quality to the domestic customers within the GVW service area is the primary issue 
driving the development of a regional water supply scheme review. Interior Health has stated that treatment 
improvements and a plan to finance the necessary capital investments need to be completed. The 
development of regional water supply options that result in the supply of Interior Health compliant drinking 
water to the existing customers is a critical outcome of this study. 

11 
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As detailed in previous technical memoranda the primary long term domestic water sources for GVW are 
Duteau Creek, Kalamalka Lake and Okanagan Lake. The treatment requirements of all three potential raw 
water sources was examined in Technical Memorandum 7 with a focused review of the treatment needs for 
the Kalamalka Lake and Duteau Creek sources. The key conclusion from Technical Memorandum 7 is that 
regardless of the long term source being considered for the supply of domestic water, treatment is required. 
The risk associated with each source is different, which can be used to prioritize the implementation of 
treatment for each source. 

The Duteau Creek source is subject to elevated turbidity events during the spring freshet and measurable 
levels of natural organic material. The turbidity and organic material need to be removed from the water prior 
to disinfection and distribution to ensure the supply of compliant potable water to the domestic customers. 

For Kalamalka and Okanagan Lake the raw water quality is better than Duteau Creek, but it is not sufficient 
enough to support deferring filtration as a long term plan. There is some variation in the expected raw water 
quality from both sources, but both water bodies are subject to many point and non-point sources of 
contamination. These sources of contamination are numerous as there is human activity essentially within the 
entire watershed for both Kalamalka and Okanagan Lakes. As determined within Technical Memorandum 7, 
treatment will be necessary for both these sources meaning water treatment plants are included within the 
long term water supply option analysis. Nevertheless, it is recognized that a defensible argument could be 
made for the short term delaying of filtration to help the capital funding process for the utility. Deferral of 
filtration will be considered in the option analysis and the impact of filtration deferral will be examined during 
the financial comparison of the options. 

12 
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3. Evaluation of the Alternatives 

During the development and assembly of the background information for the Master Water Plan, a few key 
issues were identified that need to be reviewed. The review of these items is being completed at this point to 
supplement the information provided in previous technical memoranda and to address specific concerns 
raised by the GVW Technical Committee during the consultation process for the Master Water Plan. 

3.1 Advancing the Use of Okanagan Lake 

As documented in the previous Technical Memoranda the GVW has many legacy water sources. All the past 
work has Indicated that consolidating the number of raw water sources will be at a significant capital cost and 
not operationally beneficial for GVW. This has resulted in the GVW focusing their recent capital investments 
in the Duteau Creek and Kalamalka Lake raw water sources. However, a key concern is that eventually the 
current raw water sources will not have sufficient water available to meet the demand, meaning an additional 
raw water source will need to be developed to supplement the existing sources, allowing the total peak daily 
demand of the service area to be met. This issue is not predicted to occur within the 50 year planning horizon 
of this study, but to be thorough during the completion of a Master Water Plan it was decided to examine the 
impact of potentially developing the Okanagan Lake source now rather than continue to invest in the Duteau 
Creek and Kalamalka Lake. For a point of comparison the conceptual level capital cost of an Okanagan Lake 
water supply was determined for the following: 

1. The facility size was assumed for an ultimate flow of 79 MUd or the total estimated domestic flow. 
This flow was selected as it is assumed that the supply water from Okanagan Lake will be completed 
in conjunction with system separation. The system separation will allow the irrigation demand to be 
supplied from Duteau Creek and the other more minor existing irrigation sources. 

2. A lake intake that would be positioned at a water depth of 30 m. It is assumed that the point of 
diversion would be projected into Okanagan Lake roughly 5.0 km to a point that would tend to extract 
water from the north east arm of Okanagan Lake. 

3. A raw water pump station located at the foreshore of Okanagan Lake in the vicinity of Lakeshore 
Road. It was determined that the foreshore pump station will convey water directly from Okanagan 
Lake to the Mission Hill treatment site. It is assumed that the pump station will consist of 4 - 700 hp 
(total 2,800 hp) vertical turbine pumps. 

4. The majority of the domestic water system is configured around supplying water from the Mission Hill 
treatment plant site. To avoid major reconfiguration of the domestic distribution system it is assumed 
for this option that raw Okanagan Lake water will be conveyed to the Mission Hill treatment site with a 
roughly 9.0 km - 900 mm diameter transmission main. 

Using the same basic assumptions as the remainder of the technical memoranda the estimated capital cost 
for the supply of raw water from Okanagan Lake to the existing Mission Hill water treatment site is provided 
within Table 3.1. As shown in the below table the estimated cost of this raw water supply project is roughly $ 
34.7 M. For options that rely on the use of Okanagan Lake water to meet the water demands of GVW the 
capital cost of$ 34.7 M will be included in the total capital cost comparison complete with the associated 
annual operating cost. 

13 
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In addition to the capital costs the other consideration is the pumping energy associated with conveying water 
from Okanagan Lake. For a point of comparison if the annual average flow of 20 ML/d was conveyed from 
Okanagan Lake instead of Kalamalka Lake the increased power consumption would be in the order of 210 
kW. At current electrical power rates of $0.091/kWh this is an annual additional cost of$ 167,000. Gravity flow 
from Duteau Creek would be the lowest energy cost option for water distribution and it is reasonable to 
assume the electrical power cost will increase in the future. 

Table 3.1 Estimated Capital Cost of Supplying Raw Water From Okanagan Lake 

Item Description Unit Quantity Unit Rate Extension 

1.0 
,.. 

-~ . . · ke 1,200 mm dia" lim.m I 5,000 $1,500 $7,500,000 -
2.0 Okanagan Lake Pump Station - 2,800 hp LS LS NA $ 8,000,000 

3;0 
Raw Water Transmission Main - 900 mm 

lin.m 9,000 $1,040 $9,360,000 
dia. 

4.0 Permits and Approvals LS LS NA $ 500,000 

Sub-total $ 23,860,000 

Construction Contingency (30%) $ 7, 260,000 

Engineering (15%) $3,580,000 

Total Estimated Cost $ 34,700,000 

Figure 3.1 shows the infrastructure associated with the supply of potable water from Okanagan Lake to the 
existing Mission Hill treatment site. 

3.2 Alternate Water Sources for Goose Lake 

Goose Lake is an important part of the distribution system for the long term supply of agricultural irrigation 
water. This item has been clearly documented and explained in the other Technical Memoranda. This means 
regardless of the ultimate water supply solution implemented the supply of water to Goose Lake is a key item 
that needs evaluation. 

Currently water from the Duteau Creek source is conveyed to Goose Lake. Due to the hydraulic limitations of 
the distribution system Goose Lake needs to be filled during the non-peak distribution system water demand. 
Also, given the configuration of the existing distribution system piping and transmission mains, only water 
treated at the Duteau Creek water treatment plant can be conveyed to Goose Lake. This means that the 
Duteau Creek water treatment plant needs to process water in the fall to fill Goose Lake for the following 
irrigation season. 

The ideal time to fill Goose Lake from a raw water management perspective is during the spring run-off as this 
allows for the capture of water that would otherwise flow over the Harvey Lake weir and not be available to 
the GVW for use. This approach is acceptable, but results in additional operating cost for the Duteau Creek 
water treatment plant. Goose Lake should be filled during the rainy period in the fall to minimize treatment 
cost and the impact to the upland raw water storage reservoirs. 
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The focus of this section of the report is to evaluate the supply of raw water from other sources to determine if 
there is a lower cost solution to annually re-fill Goose lake while allowing the irrigation demands to be met. 
Goose lake is located in the west side of the service area and is geographically close to the following 
potentially viable alternate raw water sources: 

1. BX Creek - Pipelines and pump stations could be constructed to convey freshet flows from BX and 
Greenhow Creeks to Goose lake. The challenge with these projects is that the available flow is 
unreliable or varies from year to year. The other issue is that the infrastructure necessary is 
expensive. From Technical Memorandum 3, the estimated cost of connecting BX Creek water to 
Goose lake is roughly $ 15 M. An additional concern is obtaining environmental approval for the 
project. It is assumed that diverting water from BX is not worth pursuing as there are other lower cost, 
more reliable alternatives available. 

2. Swan lake - The use of this source for a raw water supply for Goose lake has been examined by 
others in the past. Swan lake is shallow and has limited available storage. Furthermore, there are 
constructability and permitting issues associated with the building of a raw water supply system on 
the shore of Swan lake. The estimated cost to construct a pump station that could divert sufficient 
flow from Swan lake to fill Goose lake during the spring freshet is $ 8.7 M. Given the cost, 
unreliability of the flow and the environmental permits necessary it is assumed that diverting water 
from Swan lake to fill Goose lake will not be completed. 

3. Duteau Creek Raw Water - To facilitate this option a dedicated raw water transmission main would 
need to be constructed between Harvey lake and Goose lake. This option will have the lowest 
operating cost as the flow of water from Harvey lake to Goose lake will be by gravity, but there is a 
large capital investment associated with this option given the roughly 20 km separation between the 
existing facilities. Use of this option will only make sense in conjunction with complete system 
separation since the majority of the transmission main is required for the dedicated irrigation 
distribution network. 

4. Okanagan lake Raw Water -To fill Goose lake with Okanagan lake water, a shallow intake pipe 
and foreshore pump station can be positioned in the vicinity of lakeshore Road. The Okanagan lake 
pump station would then convey water through a combination of new and existing irrigation pipes to 
fill Goose lake during the non-irrigation season. This option would use a low flow pump station that 
would pump all year to fill Goose lake. This option is a low cost solution that could be implemented 
immediately. Water licenses would need to be processed and approved. 

5. Kalamalka lake - Treated water from this source could be used to fill Goose lake with limited 
modifications to the existing distribution system. However, to provide raw Kalamalka lake water, a 
new transmission main would need to be provided. The other issue associated with using Kalamalka 
lake water is limited water availability. The entire capacity of the water source is used to meet the 
peak water demand of the domestic customers currently receiving water from this source. This means 
there is no surplus water available for long term options that rely on Kalamalka lake to meet the 
domestic customer demand. For long term water supply options that do not rely on Kalamalka lake 
for the supply of potable there will be water supply capacity available, but there are other lower cost 
solutions to fill Goose lake than adding a raw water transmission main for the conveyance of 
Kalamalka lake water. 
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6. Reclaimed Effluent - Currently reclaimed effluent is supplied to the Rise Golf course. The 
infrastructure associated with this service results in hydraulic elements being available on Bella Vista 
Road. It is assumed that the existing effluent piping could be extended along Bella Vista and Old 
Kamloops Road to convey reclaimed effluent to Goose Lake. It is also assumed that the filling of 
Goose Lake would be completed when the golf course does not need irrigation water, meaning no 
additional pumping infrastructure should be required. The challenge with this option is the existing 
provincial regulations associated within the use of reclaimed effluent do not allow all the current non
potable agricultural customers in the Goose Lake service area to be supplied reclaimed effluent. This 
means the current regulations need to change to allow the application of reclaimed effluent to food 
crops or another set of distribution pipes needs to be added. Given the infrastructure or regulation 
changes required the use of reclaimed effluent ·is not a short term solution, but this item should be 
monitored as public perception and regulations may vary in the future. 

It is concluded that the use of Kalamalka Lake, BX Creek and Swan Lake supplies do not warrant further 
investigation; however, the use of untreated Duteau .Creek water, Okanagan Lake or reclaimed effluent for the 
supply of raw water to Goose Lake all are viable options. The lowest benefit to cost solution will be a function 
of the long term configuration of the distribution system. For options that include full system separation the 
lowest cost method to fill Goose Lake and the recommended solution is to use raw Duteau Creek water 
during the fall or spring after the initial high turbidity event passes. The exact time that Goose Lake is filled 
can be optimized by GVW operation staff. For options that do not include system separation throughout the 
entire network there is no transmission main available to convey raw Duteau creek water to the Goose Lake. 
This means for options with no or partial system separation the preferred long term solution to fill Goose Lake 
is a continuous flow pump station to provided raw water from Okanagan Lake. 

Figure 3.2 shows the Infrastructure associated with each of the alternate water sources for Goose Lake. 
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3.3 Recommended Alternate Water Supply to Goose Lake 

The source of water to Goose Lake for over the past 50 years has primarily been the gravity flow of water 
from Duteau Creek during the spring. This practice was followed since the existing distribution system has 
capacity to convey water during the low spring demands and this practice allows the utility to capture water 
that would otherwise flow over the dam spillways. With options that include no or partial separation of the 
distribution systems there is no mechanism to convey untreated Duteau Creek water to Goose Lake, meaning 
in the future, either treated Duteau Creek water will need to be used to fill Goose Lake or an alternate source 
of water found. 

Presently the cost of treating water at Duteau Creek is roughly $ 120/ML. The typical annual volume of water 
consumed from Goose Lake is 1,600 ML; however, the annual water available at Goose Lake is 2,380 ML 
This means the annual cost of supplying treated Duteau Creek water to Goose Lake is estimated to be 
$ 192 k - $270 k annually. Once a filtration plant is constructed at the existing Duteau Creek site, the 
estimated annual operating cost of filling Goose Lake is estimated to increase by roughly 30%. 

As described above, conceptual review of the options determined that an economically viable and reliable 
source of water for filling Goose Lake is Okanagan Lake. The conceptual solution for the supply of water from 
Okanagan Lake is: 

1. A roughly 600 m - 400 mm diameter HOPE submerged intake complete with intake screen. The 
intake is assumed to divert water from a depth of 15 m as the water is being used for agricultural 
irrigation. 

2. A 100 Us (8.64 MUd) pump station consisting of a caisson style wet well with a simple masonry block 
building super-structure on the foreshore of the Okanagan Lake. It is assumed that the pump station 
will function essentially continuously during the year resulting in the supply of the total necessary 
Goose Lake water volume. 

3. This means that the water level within Goose Lake will fluctuate with the low level typically occurring 
annually at the end of irrigation season. 

Ensuring Goose Lake is full and ha~ sufficient water available to meet the annual agricultural water 
demand is critical for the successful operation of the water system. By changing to a pump water 
supply that is sized to slowly fill Goose Lake during the entire year, there is some risk should filling 
Goose Lake be compromised during a prolonged mechanical failure of the Okanagan Lake irrigation 
pump station, or if there is an increase in the agricultural water demand. To mitigate this risk the 
existing Duteau Creek supply main to Goose Lake should be maintained as a back-up water source. 
Also, as development occurs in the north end of Vernon and opportunities become available to 
extend the dedicated agricultural distribution network around the north end of Swan Lake this should 
be pursued. As the dedicated agricultural distribution network becomes geographically close to 
Greenhow Creek this source could also be used a supplemental water supply. 

4. A 250 mm diameter dedicated raw water main can then be connected to the existing independent 
agricultural irrigation system on Bella Vista Road, and conveyed to Goose Lake. 
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An estimate of the capital cost to construct a new Okanagan Lake pump station to supply raw water to Goose 
Lake is provided below in Table 3.2. More information regarding the development of the capital cost estimate 
is provided within Appendix C. Given the estimated cost for a new Okanagan Lake raw water pump station is 
roughly$ 2.6 M, the payback for this capital investment is roughly 10 years based on a reduced operating 
cost at the Duteau Creek water treatment plant. The other benefit this project provides is a reduction of 1,600 
to 2,360 ML of water annually not being diverted from the Duteau Creek source. This will allow the upland 
water supply capital improvements that were identified in Technical Memorandum 3 to be deferred. The 
capital and operating cost associated with the implementation of an Okanagan Lake pump station to fill 
Goose Lake is included as a capital and operating cost in options that consist of no or partial system 
separation. 

Table 3.2 Estimated Capital Cost of Supplying Raw Water From Okanagan Lake to Goose Lake 

Item Description Unit Quantity Unit Rate Extension 

' 
1.0 General Requirements 1 LS NA $151,000 

2.0 Civil and Site Work 1 LS NA $470,000 

3.0 Architectural ancf Structural 1 LS NA $420,000 

3.0 Process Equipment 1 LS NA $ 390,000 

4.0 Building Mechanical 1 LS NA $40,000 

5.0 Electrical, Instrumentation and Controls 1 LS NA $250,000 
----- ---- ·--.--------------~- --------

Sub .. total $1,721,000 

Construction Contingency (30%) $ 516,000 

·. Engineering and Environmental (20%) $344,000 

Total Estimated Cost $ 2,581,000 
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4. Long Term Water Supply Altern~tives 

4.1 Organization of Section 4 

Within this section of the report, the potential long term options for the supply of both the projected potable 
and agricultural water within the GVW service area are presented. The options presented within this section 
are conceptual in nature and are meant to reflect core water system improvements necessary to meet the 
potable water requirements of Interior Health and the quantity requirements of agricultural customers. The 
infrastructure presented with each option does not reflect a complete and comprehensive list of all the 
infrastructure required, but rather a summary of the main supply, treatment, storage and transmission 
infrastructure necessary to meet the long term needs of the utility. Local distribution issues and costs are not 
included. 

Based on the information presented in the previous technical memoranda there are established capital and 
operating costs for the raw water supply, treatment, storage and transmission mains associated with each 
long term water supply solution. For each option, the relevant infrastructure investments were determined 
allowing for the total capital cost of each option to be summarized. Based on ensuring potable water is 
provided to all the customers within the GVW service area within the next 10 years, a consistent set of 
assumed Implementation dates for the construction of the new infrastructure is also provided. With this 
information the capital cost and the implementation date for the associated project is summarized for each 
long term water supply option. 

The other key cost related item provided for each option is the expected increase in annual operating cost. 
The existing GVW operating cost was documented in Technical Memorandum 8 to be$ 9,930,000. Within this 
memorandum the existing operating cost was estimated for each of the existing treatment facilities and the 
distribution system. The incremental increase in the annual operating cost for each new component 
associated with each option was calculated and summarized so the net operating cost differences associated 
with each option could be compared. The existing operating cost represents the majority of the annual cost 
and is common to all the options. To allow for a clearer comparison of the optional long term water supply 
options, only the increased operating cost associated with each option was included. 

The exception will be for options that include complete system separation. The flow through the existing 
treatment plants will decrease resulting in net annual savings in the water treatment operating costs. Also, for 
the options that result in the centralization of treatment there is reduction in the treatment plant operating cost 
reduction for the facility that is being abandoned. For these options the net impact of the operating cost for the 
water treatment plant will be an annual savings compared to the existing annual operating budget. 

Some of the key assumptions applied within this section to all the long term water supply·options presented 
are: 

1. The water demands assumed for each option are the same based on the information presented 
within Technical Memorandum 1; however, the allocation of the flow from the different raw water 
source varies for each option. 

2. The water treatment plant sizes are calculated for each option based on the water demand 
information detailed in Technical Memorandum 1. The treated water demand required from each 
facility for each applicable source Is provided within the flow allocation tables associated with each 
option. These flow values are also provided on the figures associated with each option. However, the 
capital and operating costs are not calculated with the same level of precision. The capital and 
operating costs are provided for different water treatment plant sizes based on a facility capacity that 
is rounded. 
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3. The domestic system improvements presented with each option are transmission main and pumping 
improvements associated with the supply of potable water to meet the predicted long term demands. 
A complete analysis of all the domestic system improvements associated with each long term water 
supply option is not provided as localized fire flow and pressure issues will be common to all the long 
term water supply options. The resolution of these issues is assumed to be part of subsequent 
detailed engineering assessments. 

4.2 Option 1 - Maintain Current System 

The long term plan associated with this option assumes the completion of the ongoing system separation 
projects only. Large filtration facilities will be added at the Duteau Creek and Mission Hill treatment plant sites. 
With this option compliant potable water will be provided to all the domestic customers and roughly 80% of 
the existing agricultural area with allocation will receive treated water. A brief summary of the water quality 
and distribution associated with this option is: 

1. Domestic Water: 

• Water treatment improvements: This work consists of first constructing a 175 ML/d filtration plant 
at the Duteau Creek facility site, followed with a 56 ML/d filtration plant at the Mission Hill 
treatment site. The goal is to construct the Duteau Creek facility first allowing this treatment plant 
to be the primary source of potable water. It is assumed that this approach will support the 
position with Interior Health that filtration can be delayed further at the Mission Hill facility for the 
Kalamalka Lake source. 

• Domestic distribution system improvements consist of (refer to Technical Memorandum No. 4 for 
more detail): 

o Electrical and control upgrades at the pump stations; 
o 500 m of 200 mm diameter main on School Road; 
o 1,200 m of 200 mm diameter main on Learmouth Road; 
o Kalamalka Lake pump station improvements 
o 750 mm diameter Kalamalka Lake to Mission Hill raw water transmission main; 
o 1,610 m of 600 mm diameter main between Mission Hill and the McMechan Reservoir; 
o 1.4 ML PZ 431 balancing reservoir. 

2. Agricultural Water: 

• Non-potable water supplied to: 

o Von Keyserlingk and Springfield service areas from the Duteau Creek intake; 
o Part of the King Edward and Binns service areas supplied from Deer Creek (King Edward 

Lake); 
o Ranch Wells used as a supplemental agricultural irrigation source for the King Edward and 

Binns service areas. 

• Treated water supplied to agricultural areas primarily from Duteau Creek. 

o Options for Bella Vista and West Swan Lake separated areas: 

• Okanagan Lake using a dedicated Irrigation raw water pump station; or 
• City of Vernon reclaimed water supply balanced at Goose Lake. 

TM g • System Separation Option Analysis V7 CurrentOocx 

22 



AECOM, Associated Engineering, Kerr Wood Leida! Greater Vernon Water 2012 Water Master Plan 

Figure 4.1 shows the key infrastructure and configuration of the distribution system associated with Option 1 
for the long term supply of water. It is not specifically shown on the figure, but the raw water storage 
improvements are needed for the Duteau Creek source. The projects Identified within Technical 
Memorandum 3 are the raising of Aberdeen Dam by 4.0 m and the extension of the Gold-Paradise diversion 
for the supply of additional water. 

Table 4.1 provides a summary of the flow based on source and the end use. The flows are identified for the 
current demand projections in 20 years and in 40 years. The 20 year demand projects will be used to size the 
initial facilities with further capacity increases planned in the future to meet the ultimate demand. All buried 
infrastructure will be sized to meet the ultimate predicted water demand. 

Table 4.1 Option 1 ·Water Demand Allocation Summary 

Annual Demand (ML) 

Yr-2012 Yr-2031 

uteau Total 16,572 16,755 17,292 

Duteau Agricultural 944 944 944 

DuteauWTP 15,628 15,810 16,347 171 172 175 

Goose Lake (OK Lake) 2,382 2,382 2,382 29 29 2~ 

King Edward I Ranch Wells 1,736 1,736 1,736 12 12 12 

Mission Hill WTP I KLPS 6,379 8,077 9,3503 39 49 56 

Total 27,100 29,000 30,800 272 281 292 

The total capital cost and the timing for the capital expenditures associated with this option is presented in 
Table 4.2. The capital costs presented within this table are based on the information presented in the other 
technical memoranda and capital cost estimates for the specific items unique to this option. All the estimates 
include 30% construction contingency and a 15% professional services allowance. 

Table 4.2 Option 1 - Capital Cost Summary 

Description Year 

1. Water Supply .and Treatment 

a. Duteau Creek Filtration-175 MUd 

b. Mission Hill Filtration - 56 ML/d 

c. Goose Lake Sup I from Okanagan Lake 
d. Aberdeen Dam Improvements- Raise Dam by 4 m 

e. Gold-Paradise Extension 

2. 
a. Domestic S stem ln\/estments 

Sub-Total Domestic System Distribution Im rovements 
3. S stern Separation Im lerrientationlExpanslon 

a. None 

Sub· TotatAgrlculturat Irrigation Improvements 
TOTAL OPTION 1 CAPITAL COSTS 

Cost 
($million) 

$10.5 

$10.5 

$0 

$0 
$ 89.1. 

Net Annual 
O&MChange 

$millions 

$0.70 

$0.84 

$0.16 

$1.70 

$0.09 

$0.09 

3 Additional water license Is required In the future. It ts assumed that this can be obtained through an existing license transfer. 

TM 0 ~ System SEparation Option Analysis V7 CurrenLOocx 

23 



:;
 

<
( 8 !!i ~ ~ (

')
 I J ~ 11
 

E; i ~I I E
l ., ~ ~I "' § t ~ ~ ~ ~ I ~ 

26
0 

0 
R

aw
 W

at
er

 T
ra

n
sm

is
si

o
n

 
M

ai
n,

 C
o

n
n

e
ct

 to
 E

xi
st

in
g

 
M

ai
n 

on
 B

el
la

 V
is

ta
 R

oa
d 

O
ka

na
ga

n 
La

ke
 

R
aw

 W
at

er
 P

um
p 

S
ta

tio
n 

10
0 

L
is

 (
8.

6 
M

L/
d)

 

R
es

er
vo

ir
 

O
ld

 K
a

m
lo

o
p

s 
R

d
. 

V
al

ve
 S

ta
tio

n 

R
im

er
 R

d
. 

r=
~
-
~

-


V
al

ve
 S

ta
tio

n 

C
om

pl
et

e 
M

H
W

TP
 &

 
M

cM
ec

ha
n 

S
u

p
p

ly
 

M
ai

n 
(6

00
 0

) 

f 
--~

J 

K
a

/a
m

a
lk

a
 L

a
k
e

 

D
 

1-
~-

P
R

V
#

1
 

D
ut

ea
u 

T
ra

ns
m

is
si

on
 

M
ai

n 

r-
---

--
--

--
--

, 
I 

I 
-~

_f 
L 

' -=
-1

 J
 --

-~
--, J

----
---

L-
-
~
 

L::
 

K
in

g 
E

dw
ar

d 
In

ta
ke

 

17
6 

M
L/

d 
D

ut
ea

u 
W

TP
 

D
ut

ea
u 

H
ea

dg
at

es
 

In
ta

ke
 

N
 

G
re

a
te

r 
V

e
rn

o
n

 W
a

te
r 

20
12

 M
a

st
e

r 
W

a
te

r 
P

la
n 

Le
ge

nd
 

' 
E

xi
st

in
g 

P
um

p 

• 
In

ta
ke

 

N
e

w
 A

gr
ic

ul
tu

ra
l 

S
ou

rc
e 

D
ed

ic
at

ed
 t

o 
G

o
o

se
 L

a
ke

 

-
-
-

N
ew

 ln
ta

ke
ff

ra
n

sm
is

si
o

n
 M

ai
n 

N
om

in
al

 D
ia

m
et

er
 (

m
m

) 

-
-
-

~
2
0
0
 

45
0-

60
0 

25
0-

40
0 
-
-
-

>6
00

 

S
er

vi
ce

 T
yp

e 

C
om

bi
ne

d 
S

ys
te

m
 A

re
a 

(A
gr

. 
&

 P
ot

. 
U

se
s 

S
er

vi
ce

d)
 

D
ua

l S
ys

te
m

 A
re

a 
(A

gr
. 

&
 P

ot
. 

S
ep

ar
at

ed
) 

P
ot

ab
le

 W
a

te
r 

O
n

ly
 

(N
o 

A
gr

. 
Irr

. 
U

se
s)

 

R
aw

 W
a

te
r 

O
nl

y 
(N

o 
P

ot
. 

U
se

s 
S

er
vi

ce
d)

 

• 
P

ot
ab

le
 W

a
te

r 
S

ou
rc

e 

0 
D

ua
l 

U
se

 S
ou

rc
e 

0 
A

gr
ic

ul
tu

ra
l S

o
u

rc
e

 O
nl

y 

~As
soc

iat
ed 

C
,.

_
C

?
"·

E
n

g
ln

e
e

rl
n

g
 

AE
CO

M
 

SU
IT

E 
20

1.
 3

27
5 

LN
<

E
S

H
O

R
E

 R
O

f\O
, 

K
E

LO
'N

N
,\

. B
.C

. 
V

1
W

3
S

9
 

T
 2

50
-7

62
-3

72
7 

F 
20

0·
7f

i2
·7

7l
l0

 
IW

N
l.A

EC
O

M
.C

O
M

 

C
op

yr
)Q

ht
 H

o~
et

: 
TM

H
 r

nJ
!t

tl
ll

l J
tt

 c
op

yn
gh

l: 
Of

 M
. 

/A
E

C
O

M
 J

 k
V

IL
. 

G
rH

it
r \

tt
m

on
 W

J
~
f
f
"
 ~
tr

mm
.t

a 
k>

 
tt

p
ro

o
u

ct
 t
M

 m
Jt

JA
ill

S
 l
)r

 M
e

lt
M

g
 a

na
 f

()
I 

Cl
lll

rl
C

U
l!

n
to

 tn
l'C

I p
m

:.
tf

.O
N

J.
U

 R
q

w
ta

to
co

n
O

'J
C

I 
M

rt
H

S
 

lp
tC

lt
al

y
n

w
il

'l
g

 t
i U

lt
 G
~
a
~
r
V
t
i
n
O
n
 w

a»
r 

20
12

 l
lU

.l
ff

\'f
Jl

tr
P

U
rl

. 
M

y
O

!'
il

fU
H

01
tl

lt
:H

m
a1

tN
&

 
W

lh
O

tlt
 t
it

 •
1'1

.ll
tn

 p
tt

m
1"

1
o

n
 O

I' M
. 

I A
fC

O
M

 I 
K

VI
\. 

• 
p
ro
fl
l>
~t
<l
. 

2,
00

0 
0 

2,
00

0 (m
) 

1:
10

0,
00

0 

P
ro

je
ct

 N
o

. 
D

at
e 

81
1-

01
5 

M
ay

 2
01

3 

O
p

tio
n

 1
 -

M
ai

nt
ai

n 
C

u
rr

e
n

t S
ys

te
m

 

a
~
 

~ 
F

ig
u

re
 4

-1
 

~
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
__

 .....
. __

__
__

__
__

__
__

 .....;
;;

..
._

 __
__

 ~ 



AECOM, Associated Engineering, Kerr Wood Leida! Greater Vernon Water 2012 Water Master Plan 

4.3 Option 2 - Partial System Separation - Two Treatment Facilities 

This option attempts to optimize the size of the water treatment plants planned In Option 1 by completing 
system separation in the Lavington area. This means there is very little difference between Option 1 and 
Option 2 for the Mission Hill treatment plant, but the capacity of the Duteau Creek filtration facility can be 
reduced in size by roughly 60 MUd. This reduction in the treatment plant size reduces both the capital cost 
and the long term operating cost of the Duteau Creek treatment plant. 

The system separation for this option focuses on the large agricultural land parcels in the Lavington area. The 
exact extent of the system separation work needs to be finalized during the course of detailed design, but 
generally the system separation for this option covers the area between Aberdeen Road and the east 
boundary of the water service area. The Hillview Golf Course would probably also be included within the 
system separation service area. A brief summary of the water quality and distribution associated with this 
option is: 

1. Domestic Water: 

• Water treatment improvements: This work consists of first constructing a 110 MUd filtration 
facility at the Duteau Creek treatment plant site, followed with a 56 MUd filtration plant at the 
Mission Hill treatment site. The goal is to construct the Duteau Creek filtration facility first allowing 
this plant to be the primary source of potable water. It is assumed that this approach will support 
the position with Interior Health that filtration can be delayed further at the Mission Hill facility for 
the Kalamalka Lake source. 

• Domestic distribution system improvements consist of all the same projects as Option 1 with the 
key change being that mains on School and Learmouth Road are not required. This infrastructure 
is included within the agricultural system in this option. 

2. Agricultural Water: 

• Non-potable water supplied to: 

o All Lavington study area, including Von Keyserlingk from the Duteau Creek intake. 
o King Edward area supplied from Deer Creek (King Edward Lake). 
o Ranch Wells and Antwerp Springs wells (where necessary). 

• Treated water supply to East Vernon, Coldstream, Bella Vista and West Swan Lake agricultural 
areas from Duteau Creek. 

o Options for Bella Vista and West Swan Lake Separated areas: 

• Raw water from Okanagan Lake. 
• City of Vernon reclaimed water supply balanced at Goose Lake. 

• Transmission Mainlines 

o Twinned mainline through Lavington. 

Figure 4.2 shows the key infrastructure and configuration of the distribution system associated with Option 2 
for the long term supply of water. 

Table 4.3 provides a summary of the flow based on source and the end use. The flow milestones and design 
criteria for this option are the same as Option 1. 

25 
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AECOM, Associated Engineering, Kerr Wood Leida! Greater Vernon Water 2012 Water Master Plan 

Table 4.3 Option 2 ·Water Demand Allocation Summary 

Annual Demand (ML) Max. Day Demand (ML) 

Source Yr-2012 Yr-2031 Yr-2052 Yr-2012 Yr-2031 

Duteau Total 16,572 16,755 17,292 183 184 187 

Duteau Agricultural 6,264 6,264 6,264 77 77 77 

DuteauWTP 10,309 10,491 11,028 106 107 110 
~--

Goose Lake (Okanagan Lake 2,382 2,382 2,382 29 29 29 
SU I 
King Edward I Ranch Wells 1,736 1,736 1,736 21 21 21 

Mission Hill WTP I KLPS 6,379 8,077 9,350 39 49 56 

Total 27,100 29,000 30,800 272 281 292 

The total capital cost and the timing for the capital expenditures associated with this option are presented in 
Table 4.4. The capital costs presented within this table are based on the information presented in the other 
technical memoranda and capital costs estimates for the specific items unique to this option. All the estimates 
included 30% construction contingency and a 15% professional services allowance. 

Table 4.4 Option 2 - Capital Cost Summary 

Description 

a. Duteau Creek Filtration - 110 ML/d 

b. Mission Hill Filtration - 56 ML/d 
c. Aberdeen Dam Im rovements - Raise Dam b 4 m 

~ Goose Lake Supply from Okanagan Lake 

e. Gold-Paradise Extension 

Sub· Total Water Supply and Treatment 
2. Domestic S stem Distribution Im rovements 

a. Domestic System Investments 
Sub-Total Domestic s stem Distribution Improvements 

3. System Separation Implementation/Expansion 

a. Lavin ton S stem Separation 

b. Transmission Main 

Sub· Total Agricultural Irrigation Improvements 
TOTAL OPTION 2 CAPITAL C 

TM 9. Sysk!om Separation Option AN!ysis V1 Current.Ooex 

Year 

2022 

2014 

2037 

2017 

2017 

Cost 
($million) 

$26.5 

$30.0 
$6.41 

$2.$ 

$3.60 

$69.11 

$9.80 
$9.80 

$19.5 

$9.80 

$29.3 
$108.2 

Net Annual 
O&M Change 

$millions 

$ 0.12 

$0.84 

$0.16 

$1.12 

$0.09 
$0.09 

$0.21 

$0.21 
$1.42 
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AECOM, Associated Engineering, Kerr Wood Leida! Greater Vernon Water 2012 Water Master Plan 

4.4 Option 3 - Complete System Separation - Two Treatment Facilities 

This option consists of complete separation of the domestic and agricultural distribution networks. To 
implement this option, a significant quantity of new distribution pipes and irrigation transmission mains need to 
be constructed In the Lavington, central Coldstream and the East Vernon area. 

For this option, two water treatment plants will be constructed at the Mission Hill and Duteau Creek sites. The 
Mission. Hill treatment plant will be a somewhat similar size to the previous options, but the Duteau Creek 
facility will be notably smaller. The domestic only Duteau Creek water treatment plant needed with this option 
will be able to treat 24 ML/d. A brief summary of this option is: 

1. Domestic Water: 

• Water treatment improvements: This work consists of first constructing a 24 ML/d facility at the 
Duteau Creek treatment plant site, followed with a 56 ML/d filtration plant at the Mission Hill 
treatment site. The goal is to construct the Duteau Creek facility first allowing this plant to be the 
primary source of potable water. It is assumed that this approach will support the position with 
Interior Health that filtration can be delayed further at the Mission Hill facility for the Kalamalka 
Lake source. 

• Domestic distribution system improvements consist of all the same projects as Option 1 with the 
key change being that mains on School and Learmouth Road are not required. It is also assumed 
that the electrical and control upgrades are not required within the pump stations as many of the 
existing pump station will become dedicated irrigation supply pump station within this option. 

2. Agricultural Water: 

• Non-potable water supplied to all areas from Duteau Creek Intake. 
o Optional supply of King Edward area from Deer Creek (King Edward Lake). 
o Optional use of wells. 

• Transmission Mainlines 
o Twinned mainlines from Duteau Creek intake to Goose Lake. 

Figure 4.3 shows the key infrastructure and configuration of the distribution system associated with Option 3 
for the long term supply of water. 

Table 4.5 provides a summary of the flow based on source and the end use. The flow milestones and design 
criteria for this option are the same as Option 1. 

Table 4.5 Option 3 ·Water Demand Allocation Summary 

Annual Demand (ML) Max. Day Demand (ML) 
. 

source Yr".2012 Yr-2031 Yr".2052 Yr-2012 Yr-2031 Yr-2052 

Duteau Total 18,954 18,954 19,674 183 184 187 

Dut~au Agricultural ·. 13,281 13,281 13,281 163 ·. 163 163 

DuteauWTP 3,291 3,473 4,010 20 21 24 

Goo~e La!{e (from Du.teau 
2;~S2 g;s82. 2,382 29 29 29 Creel<l .·. . . 

King Edward I Ranch Wells 1,736 1,736 1,736 21 21 21 

Mission Hiii WTP I KLPS 6,$79 8,077 9,~5() 39 49 56 

Total 27,100 29,000 30,800 272 281 292 - .. 
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AECOM, Associated Engineering, Kerr Wood Leida! Greater Vernon Water 2012 Water Master Plan 

The total capital cost and the timing for the capital expenditures associated with this option are presented in 
Table 4.6. The capital costs presented within this table are based on the information presented in the other 
technical memoranda and capital cost estimates for the specific items unique to this option. All the estimates 
include 30% construction contingency and a 15% professional services allowance. 

Table 4.6 Option 3 - Capital Cost Summary 

Description Year Cost 
($million) 

Net Annual 
O&MChange 

$millions 

1. Water Sup ly and Treatment 

a. Duteau Creek Filtration - 24 MUd 

b. Mission Hill Filtration - 56 ML/d 

c. Aberdeen Dam Improvements - Raise Dam 4 m 

d. Gold-Paradise Extension 

Sub-Total Water Supply and Treatment $0.26 
2. Domestic System Distribution Improvements 

a. Domestic System Investments $7.30 $0.07 
Sub-Total Domestic System Distribution lmprovemen $7,30 $0.07 

3. 
a. $0.92 
b. Transmission Main 

Sub-Total A rlcultural Irrigation Improve $0.92 
TOTAL OPTION 3 CAPITAL COSTS $ 1.3 

4.5 Option 4 - Complete System Separation - Centralized Treatment at Mission Hill 

This option consists of complete separation of the domestic and agricultural distribution networks. Similar to 
Option 3, in order to implement this option, significant quantities of new distribution pipe and irrigation 
transmission mains need to be constructed in the Lavington, central Coldstream and the East Vernon area. 

For this option, one water treatment plant will be constructed at Mission Hill. There is no sufficient water 
licence on Kalamalka Lake to meet the entire domestic demand, meaning raw Duteau creek water will need 
to be conveyed to the Mission Hill treatment site to supplement the raw water flow available from Kalamalka 
Lake. It is assumed that the blended Kalamalka Lake and Duteau Creek water can be treated with a direct 
membrane filtration water treatment plant. There is no additional treatment provided at the Duteau Creek site 
with this option. A brief summary this option is: 

1. Domestic Water: 

• All domestic water is treated at the Mission Hill site at a single treatment plant site ultimately sized 
to treat 80 MUd. The treated water will be distributed to the domestic customers through the 
existing distribution network within the Vernon area. However, the pressure zones above the 
483 m service area will require new pumping and distribution to supply the domestic customers 
with water from the Mission Hill site. To advance the supply of potable water to the GVW 
customers the Mission Hill treatment facility will be constructed followed by the domestic pumping 
and distribution for the current Duteau Creek domestic customers once the system separation 
work is complete. 

• All the other miscellaneous domestic distribution system improvements will be as per Option 3. 

30 
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AECOM, Associated Engineering, Kerr Wood Leida! Greater Vernon Water 2012 Water Master Plan 

2. Agricultural Water: 
• Non-potable water supplied to all areas from Duteau Creek Intake. 

o Optional supply of King Edward area from Deer Creek (King Edward Lake). 
o Optional use of wells. 

• Agricultural Transmission Mainlines 
o Twinned mainlines from Duteau Creek intake to Goose Lake. 

Figure 4.4 shows the key infrastructure and configuration of the distribution system associated with Option 4 
for the long term supply of water. 

Table 4. 7 provides a summary of the flow based on source and the end use. The flow milestones and design 
criteria for this option are the same as Option 1. 

Table 4.7 Option 4 ·Water Demand Allocation Summary 

Annual Demand (ML) Max. Day Demand (ML) 

Source Yr-2012 i Yr-2031 Yr-2052 Yr-2012 Yr-2031 Yr-2052 

Duteau Total 16,491 18,372 20, 181 164 175 185 

Duteau Agricultural 13,281 13,281 13,281 163 163 163 

Duteau RW to MHWTP 828 2,708 4,518 1 12 22 
Goose Lake (from Duteau 

2,382 2,382 2,382 29 29 29 Creek} 
King Edward I Ranch Wells 1,736 1,736 1,736 21 21 21 

Katamalka Lake (KLPS) 8,842 8,842 8,842 58 58 58 

Mission Hiii WTP 9,670 11,550 13,360 59 70 80 
-

Mission Hiii from Duteau (828) (2,708) . (4,518) (1) (12) (22) 

Total 27,100 29,000 30,800 272 281 292 

The total capital cost and the timing for the capital expenditures associated with this option are presented in 
Table 4.8. The capital costs presented within this table are based on the information presented in the other 
technical memoranda and capital costs estimates for the specific items unique to this option. All the estimates 
included 30% construction contingency and a 15% professional services allowance. 
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AECOM, Associated Engineering, Kerr Wood Leida! Greater Vernon Water 

Table 4.8 Option 4 - Capital Cost Summary 

Description 

1 
a. Duteau Creek WTP - No Treatment 

b. Mission Hill Filtration -80 MUd 
c. 7 .0 k - 500 mm dia. Duteau Creek Raw Watermain 

d. 20.MUd 600.h Coldstream East PS 
e. 10 ML/d (200 h ) McMechan Booster PS 
f. Aberdeen Dam Improvements - Raise Dam b 4m 
g. Gold-Paradise Extension 

Sub· Total Water Sup, ly and Treatme 
2. Domestic System Distribution Improvements 

a. Domestic System Investments 
Sub-Total Domestic System Distribution l~provements 

3. System Se aratlon Implementation/Expansion 

a. System Separation 

b. Transmission Main 
Sub-Total Agricultural Irrigation Improvements 

TOTAL OPTION 4 CAPITAL COSTS 

Year 

2017 
2022 

2017 

2012 Water Master Plan 

Cost Net Annual 
($million) O&M Change 

($ millions) 

($ 1.50) 

$50.0 1.10 
$4.46 

$.2.60 $0.14 
1.50 $0.10 

6.41 

$0.16 

$13.2 $ 0.12 

$63.8 $0.92 

$17.1 
$80.9 $0.92 

$162.6 $0.9 

4.6 Option 5 - Complete System Separation - Centralized Treatment at Duteau Creek 

This option consists of complete separation of the domestic and agricultural distribution networks. Similar to 
Option 3, in order to implement this option, significant quantities of new distribution pipe and irrigation 
transmission mains need to be constructed in the Lavington, central Coldstream and the East Vernon area. 

For this option, one water treatment plant will be constructed at the Duteau Creek site. There is no sufficient 
water available from Duteau Creek to meet all the domestic and agricultural water demand, meaning 
Kalamalka Lake water will still be needed. For this option, it is assumed that Kalamalka Lake water will be 
pumped in the agricultural distribution system and to the Duteau Creek water treatment plant to supply the 
plant with two raw water sources for emergency. With all the domestic water treatment being completed at the 
Duteau Creek site, the domestic supply can be delivered primarily by gravity flow. A brief summary of the 
water quality and distribution associated with this option is: 

1. Domestic Water: 

• All domestic water is treated at the Duteau Cre~k site at a single treatment plant site ultimately 
sized to treat 80 MUd. The treated water will be distributed to the domestic customers by gravity. 
For this option, all the system separation work needs to be completed prior to the construction of 
the Duteau Creek water treatment plant. 

• All the other miscellaneous domestic distribution system improvements will be as per the Option 
3. 
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AECOM, Associated Engineering, Kerr Wood Leida! Greater Vernon Water 2012 Water Master Plan 

2. Agricultural Water: 

• Non-potable water supplied to: 
o All Lavington study area, including Von Keyserlingk from the Duteau Creek intake at Harvey 

Lake. 
o King Edward area supplied from Deer Creek (King Edward Lake). 
o Ranch Wells and Antwerp Springs wells (where necessary). 

• Non-potable water supply to East Vernon, Coldstream, Bella Vista and West Swan Lake 
agricultural areas from Duteau Creek intake and Kalalmalka Lake and Mission Hill Pump Station. 
o Options for Bella Vista and West Swan Lake Separated areas: 

• Raw water from Okanagan Lake. 
• City of Vernon reclaimed water supply balanced at Goose Lake. 

• Transmission Mainlines 
o Twinned mainline through Lavington to Goose Lake. 

Refer to Figure 4.5 that shows the key infrastructure and configuration of the distribution system associated 
with the Option 5 for the long term supply of water. 

Table 4.9 provides a summary of the flow based on source and the end use. The flow milestones and design 
criteria for this option are the same as Option 1. 

Table 4.9 Option 5 ·Water Demand Allocation Summary 

Annual Demand (ML) Max. Day Demand (ML) 

Source Yr .. 20 0 012 Yr-2052 

Duteau Total 185 

Duteau Agricultural 5 

Duteau to WTP 9,670 11,650 70 80 

Goose Lake (from Duteau 2,382 2,382 29 29 Creek 
King Edward I Ranch Wells 1,736 1,736 1,736 21 21 

KLPSRW 8,842 8,842 8,842 58 58 

Total 27,100 29,000 30,800 272 281 292 

The total capital cost and the timing for the capital expenditures associated with this option are presented in 
Table 4.10. The capital costs presented within this table are based on the information presented in the other 
technical memoranda and capital cost estimates for the specific items unique to this option. All the estimates 
include 30% construction contingency and a 15% professional services allowance. 
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AECOM, Associated Engineering, Kerr Wood Leida! Greater Vernon Water 

Table 4.10 Option 5-Capital Cost Summary 

Description 

a. Duteau Creek Filtration - 80 MUd 

b. Missicm Hill WTP- No Treatment 

c. 9.0 k - 750 mm dia. Mission Hill Raw Water Transmission 

Main 

d. 3.5 k - 500 mm dia. TW PZ 480 Connection 

,_" ___ e_._6_0" MUd (1,200 hp) Mission Hill PS __ _ 

f. 6"0 MUd (1,200 hp) Grey Road PS 

g. Aberdeen Dam Improvements - Raise Dam by 4 m 

h. Gold-Paradise Extension 
~~~~~~~~~-~~~ 

Sub· Total Water 
2. Domestic System Distribution Improvements 

a. Domestic System Investments 

Sub-Total Domestic S stem Distribution lmproveme 
3. System Separation Implementation/Ex ansion 

a. System Separation 

b. Transmission Main 

Sub-Tota/ Agricultural Irrigation Im 
TOTAL OPTION 5 CAPITAL COSTS 

Year 

2017 

2022 

2022 

Cost 
($million) 

$25.0 

$11.6 

$3.10 

2012 Water Master Plan 

Net Annual 
O&M Change 
($ millions) 

$0.46 

($0.62) 

-~·-----~ 
$0.19 

$0.19 

$0.21 

$7.40 $0.07 

$7.40 $0.07 

$0.92 

4. 7 Option 6 - Complete System Separation - Centralized Treatment at Mission Hill with 
Okanagan Lake Raw Water Source 

This option consists of complete separation of the domestic and agricultural distribution networks. Similar to 
Option 3, to implement this option significant new distribution pipes and irrigation transmission mains need to 
be constructed in the Lavington, Central Coldstream and the East Vernon area. 

For this option, one water treatment plant will be constructed at the Mission Hill. To support a longer potential 
period of filtration deferral the complete raw water supply will be provided from a deep Intake located in 
Okanagan Lake. The assumption is that high quality water can be consistently diverted from Okanagan Lake 
that will support the annual deferral of filtration further into the future than the use of Duteau Creek and 
Kalamalka Lake. A brief summary of the water quality and distribution associated with this option is: 

1. Domestic Water: 

• All domestic water is treated at the Mission Hill site at a single treatment plant site ultimately sized 
to treat 80 ML/d. The treated water will be distributed to the domestic customers through the 
existing distribution network within the Vernon area. However, for the majority of the pressure 
zones above the 483 m service area will require new pumping and distribution to supply the 
domestic customers with water from the Mission Hill site. To advance the supply of potable water 
to the GVW customers, a domestic pumping and distribution system for the current Duteau Creek 
domestic customers will be required once the system separation work is complete. 

• The domestic distribution system Improvements will be as per Option 4. 
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AECOM, Associated Engineering, Kerr Wood Leida! Greater Vernon Water 2012 Water Master Plan 

2. Agricultural Water: 

• Non-potable water supplied to all areas from Duteau Creek Intake. 

o Optional supply of King Edward area from Deer Creek (King Edward Lake). 
o Optional use of wells. 

• Agricultural Transmission Mainlines 

o Twinned mainlines from Duteau Creek intake to Goose Lake. 

Figure 4.6 shows the key infrastructure and configuration of the distribution system associated with Option 6 
for the long term supply of water. 

Table 4.11 provides a summary of the flow based on source and the end use. The flow milestones and 
design criteria for this option are the same as Option 1. 

Table 4.11 Option 6 • Water Demand Allocation Summary 

Max. Day Demand (ML) 

source 2 Yr-2031 Yr-2052 

Duteau Agricultural (Total) 163 163 

Goose.Lake (from Duteau 2,382 2,382 2,382 29 29 29 Creek 
King Edward I Ranch Wells 1,736 1,736 1,736 21 21 21 

alamalka Lake (KLPS) 0 0 0 0 0 0 

Mission Hill WTP 11,550 13,360 59 70 80 
Olcanagan Lake to Mission 9, 11,550 13,360 59 70 80 
HHIWTP 
Total 29,000 30,800 272 281 292 

The total capital cost and the timing for the capital expenditures associated with this option is presented in 
Table 4.12. The NPV evaluation of this option assumes deferral until 2042 but if filtration could be deferred 
until beyond the planning horizon the capital costs would be $50 M lower meaning the NPV would be reduced 
by the present value of the $ 50 M project. This is an unlikely scenario but would reduce the capital of this 
option to $132.8 M. The capital costs presented within this table are based on the information presented in 
the other technical memoranda and capital costs estimates for the specific items unique to this option. All the 
estimates included 30% construction contingency and a 15% professional services allowance. 
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AECOM, Associated Engineering, Kerr Wood Leida! Greater Vernon Water 

Table 4.12 Option 6-Capital Cost Summary 

Description 

1. Water Supply and Treatment 

a. Duteau Creek Filtration - No Treatment 

b. Mission Hill Filtration - 80 Ml.Jd 
c. Okana an Lake Intake, PS and Raw Watermain 

d. 20 MUd (600 llp) Coldstream East PS 

e. 10 ML/d (200 hp) McMechan Booster PS 

2. Domesti~ System Distribution Improvements 

a. Dom$stic S stem Investments 

Sub-Total Domestic s stem Distribution Improvements 

-~stem Separation Implementation/Expansion 

____ !:_~}'-~_em Separation 

b. Transmission Main 

Sub-Total Agricultural Irrigation Improvements 

TOTAL OPTION 6 CAPITAL COSTS 

Year 

2017 
2017 

2012 Water Master Plan 

Cost 
($million) 

--
$13.2 
$13.2 

$63.~---
$17;1 
$80.9 

Net Annual 
O&MChange 

$millions 

$0.12 
$0.12 

_l_0.9±._ 

0.92 
$182.8 $1~~ 

-'---~--~----'----~~-
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AECOM, Associated Engineering, Kerr Wood Leida! Greater Vernon Water 2012 Water Master Plan 

4.8 Option 7 - Complete System Separation - Centralized Treatment at Mission Hill -
Additional Flow from Kalamalka Lake 

This option consists of complete separation of the domestic and agricultural distribution networks. Similar to 
Option 3 to implement this option significant quantities of new distribution pipe and irrigation transmission 
mains need to be constructed in the Lavington, central Coldstream and the East Vernon area. 

For this option, one water treatment plant will be constructed at Mission Hill. There is not sufficient water 
licence on Kalamalka Lake to meet the entire domestic demand, so King Edward and Coldstream licences will 
be added to the Kalamalka Lake licence to supplement the raw water flow available from Kalamalka Lake. It 
is assumed that the blended water from Kalamalka Lake, King Edward and Coldstream Creek can be treated 
with a direct membrane filtration water treatment plant. The difficulty with this option is obtaining the required 
increase to the Kalamalka Lake licence. 

The existing Duteau connection would provide raw water so the transferring of King Edward and Coldstream 
Creek licences would not be required. No treatment would be provided at the Duteau Creek site with this 
option. A brief summary of the water quality and distribution associated with this option is: 

1. Domestic Water: 

• All domestic water is treated at the Mission Hill plant site ultimately sized to treat 80 ML/d. The 
treated water will be distributed to the domestic customers through the existing distribution 
network within the Vernon area. However, the majority of the pressure zones above the 483 m 
service area will require new pumping and distribution to supply the domestic customers with 
water from the Mission Hill site. To advance the supply of potable water to the GVW customers 
the Mission Hill treatment facility will be constructed followed by the domestic pumping and 
distribution for the current Duteau Creek domestic customers once the system separation work is 
complete. 

• The domestic distribution system improvements will be as per the Option 4. 

2. Agricultural Water: 

• Non-potable water supplied to all areas from Duteau Creek Intake. 
o Optional supply of King Edward area from Deer Creek (King Edward Lake). 
o Optional use of wells. 

• Agricultural Transmission Mainlines 
o Twinned mainlines from Duteau Creek WTP to Goose Lake. 

Figure 4. 7 shows the key infrastructure and configuration of the distribution system associated with Option 4 
for the long term supply of water. 

Table 4.7 provides a summary of the flow based on source and the end use. The flow milestones and design 
criteria for this option are the same as Option 1. 
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AECOM, Associated Engineering, Kerr Wood Leidal Greater Vernon Water 2012 Water Master Plan 

Table 4.13 Option 7 - Water Demand Allocation Summary 
-

Annual Demand (ML) Max. Day Demand (ML) 

source ·. Yr·2012 Yr-2031 Yr-2052 Yr-2012 Yr.,.2()31 Yr-2052 

Duteau Total 17,399 17,399 17,399 184 184 184 

Duteau Agrlculttiral 15,017 15,017 15,017 ~= 184 184 184 
Goose Lake (from Duteau 2,382 2,382 2,382 29 29 29 Creek) 
King Ettward I Ranch Wells 82.8 1,736 1,736 1 .. 12 21 

Kalamalka Lake (KLPS) 8,842 9,814 11,624 58 58 59 
-

Mission Hill WTP 9,670 11,550 
• 

13,360 59 70 80 
Mission Hill from King (828} (1,736} (1,736) (1} (12} (21) Edwards I Ranch Wells 
Total 27,100 29,000 30,800 272 281 292 

The total capital cost and the timing for the capital expenditures associated with this option are presented in 
Table 4.14. The capital costs presented within this table are based on the information presented in the other 
technical memoranda and capital costs estimates for the specific items unique to this option. All the estimates 
included 30% construction contingency and a 15% professional services allowance. 

Table 4.14 Option 7 -Capital Cost Summary 

Description Year Cost ($ million) Net Annual 
O&M Change 

$ mllllons 

1. Water Supply and .Treatment 
a. Duteau Creek Filtration - No Treatment 
b. Mission Hill Filtration'."" .80 MUd 2017 
c. 20 MUd (600 hp) Coldstream East PS 2022 
d. 10 MUd (200 h ) McMl!lchan Booster PS 2022 0.10 
e. Aberdeen Dam Improvements - Raise Dam by 4 m 2022 --
f. Gold-Paradise Extension 

Sub-Total Water supply and Treatment 

2. Domestic System Distribution Improvements 
a. Domestic System Investments $13.2 

Sub-Total Domestics stem Dlstributlon/mprovem $13.2 
3. S stem Separation Implementation/Ex ansion 

a. SystemSe aration $63.8 $0.92 
b. Transmission Main $17.1 

Sub-Total A rlcufturall"Jgatlon Improve 
~ 

$80.9 0.92 
TOTAL OPTION 7 CAPITAL COSTS $158.1 $ 0.9 
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AECOM, Associated Engineering, Kerr Wood Leida! Greater Vernon Water 2012 Water Master Plan 

4.9 Option 8 - Complete System Separation - Additional of Filtration at Duteau Creek 
with Mission Hill Filtration Deferral with Kalamalka Lake Intake Extension 

This option consists of complete separation of the domestic and agricultural distribution networks. To 
implement this option, significant quantities of new distribution pipe and irrigation transmission mains need to 
be constructed in the Lavington, central Coldstream and the East Vernon area. 

For this option, a filtration facility will be constructed at the Duteau Creek site. The domestic only Duteau 
Creek water treatment plant needed with this option will be able to treat 24 MUd. Normal operation of the 
Duteau Creek WTP will be for the current Duteau customers only. Duteau Creek WTP would have the OAF 
reconfigured to operate effectively in the range of 2 - 5 MUd. The Kalamalka Lake intake will be extended to 
a depth of 30 - 40 metres to allow for the existing Mission Hill WTP to meet filtration deferral for the 
foreseeable future. To provide an intake that can efficiently divert high quality water it is assumed that an 
intake tower would need to be constructed with multiple automated diversion points. 

This solution is viable but there is a high risk that it will fail within the 50 year planning horizon of this study, 
resulting in Interior Health mandating filtration for the Kalamalka Lake source. If filtration is mandated at 
Kalamalka Lake in the future, the benefit of constructing an expensive intake tower is lost as the existing 
intake will function suitably for the diversion of water to a filtration plant for the Kalamalka Lake source. 

A brief summary of the water quality and distribution associated with this option is: 

1. Domestic Water: 

• This option relies on the deferral of filtration requirements by extending the Kalamalka Lake 
intake to a 30 - 40 metre depth. Water treatment will be provided at Duteau Creek WTP during 
period of the year when filtration cannot be deferred. The entire agricultural system separation 
needs to be constructed and functional prior to changes to construction of Duteau Creek and the 
extended lake intake. The Duteau Creek supply main will need to be twinned in order to convey 
the raw water both the agricultural and treated water demand while Mission Hill is not running. 

• The domestic distribution system improvements will be as per the Option 5. 

2. Agricultural Water: 

• Non-potable water supplied to all areas from Duteau Creek Intake. 
o Optional supply of King Edward area from Deer Creek (King Edward Lake). 
o Optional use of wells. 

• Transmission Mainlines 
o Twinned mainlines from Duteau Creek intake to the water treatment plant site. 

Figure 4.8 shows the key infrastructure and configuration of the distribution system associated with Option 8 
for the long term supply of water. 

Table 4.15 provides a summary of the flow based on source and the end use. The flow milestones and 
design criteria for this option are the same as Option 1. 
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Table 4.15 Option 8 ·Water Demand Allocation Summary 

Annual Demand (ML) Max. Day Demand (ML) 

Source Yr-2012 Yr-2031 Yr-2052 Yr-2012 Yr-2031 r-2052 

Duteau Total 18,954 19,136 19,673 183 184 187 

Duteau Agricultural 13,281 13,2S1 13,281 163 163 163 

Duteau to WTP 3,291 3,473 4,010 20 21 
Goose Lake (from Duteau 2,382 2i382 2,382 29 29 creek 

King Edward I Ranch Wells 1,736 1,736 1,736 21 21 

KLPSRW 6,379 8,077 9,350 39 49 

Total 27,100 29,000 30,800 272 281 

The total capital cost and the timing for the capital expenditures associated with this option are presented in 
Table 4.16. The capital costs presented within this table are based on the information presented in the other 
technical memoranda and capital cost estimates for the specific items unique to this option. All the estimates 
include 30% construction contingency and a 15% professional services allowance. 

Table 4.16 Option 8-Capltal Cost Summary 

Description Year Cost 
($million) 

Net Annual 
O&M Change 

$millions 

1. Water Suf?ply_a_n_d_T_re_a_t_m_e_n_t ____ ~------------------------1 
a. Kalamalka Lake Intake Extension/Tower 
b. Duteau Creek Suppl Main Upgrade 

c. Duteau Creek Filtration - 24 MUd 
--,---------+------1------T-'--~~---j 

d. Mission Hill WTP.;.. No Treatment Im rovements 
e. Aberdeen Dam Improvements - Raise Dam by 4 m $6.41 

f. Gold-Paradise Extension $3.60 

$56.8 
2. 

a. Domestic S stem Investments 
Sub-Total 

3. System Separation Implementation/Expansion 

a. System Separation $63.8 
b. $17.1 

$80.§J 
$145.0 
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4.10 Option 9 - Partial System Separation - Centralized Treatment at Duteau Creek 

This option completes separation of the agricultural and domestic water systems in the Lavington area to 
optimize the size of water treatment required. This option is similar to Option 2 however water treatment is 
centralized at the Duteau Creek WTP by increasing the size the treatment facility to 180 ML/d. Centralizing 
treatment at Duteau Creek reduces both the capital cost and the long term operating by only having one 
treatment facility. 

The system separation for this option focuses on the large agricultural land parcels in the Lavington area. The 
exact extent of the system separation work needs to be finalized during the course of detailed design, but 
generally the system separation for this option covers the area from Aberdeen Road to the east boundary of 
the water service area. A brief summary of the water quality and distribution associated with this option is: 

1. Domestic Water: 

• Water treatment will be constructed at the Duteau Creek treatment plant site. Domestic 
distribution system upgrades will be required to supply all water from Duteau Creek. This means 
the domestic distribution system improvements will be the same as Option 2. 

2. Agricultural Water: 

• Non-potable water supplied to: 
o All Lavington study area, including Von Keyserlingk from the Duteau Creek intake. 
o King Edward area supplied from Deer Creek (King Edward Lake). 
o Ranch Wells and Antwerp Springs wells (where necessary). 

• Treated water supply to East Vernon, Coldstream, Bella Vista and West Swan Lake agricultural 
areas from Duteau Creek. 
o Options for Bella Vista and West Swan Lake Separated areas: 

• Raw water from Okanagan Lake. 
• City of Vernon reclaimed water supply balanced at ~oose Lake. 

• Transmission Mainlines 
o Twinned mainline through Lavington. 

Table 4.9 shows the key infrastructure and configuration of the distribution system associated with Option 2 
for the long term supply of water. 

Table 4.17 provides a summary of the flow based on source and the end use. The flow milestones and 
design criteria for this option are the same as Option 1. 
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Table 4.17 Option 9 ·Water Demand Allocation Summary 

Annual Demand (ML) 

Source 3 

Duteau Total1 

Duteau Agricultural 6,264 77 

DuteauWTP2 16,688 18,568 20,378 145 156 

Goose Lake 2,382 2,382 2,382 29 29 29 

King Edward I Ranch Wells 828 1,726 1,736 21 21 21 

KLPS 6,379 8,077 9,350 39 49 56 

Total 27,100 29,000 30,800 272 281 292 
---1 These value includes only the flow from Duteau Creek. 

2 These values include the total flow that will be process at the water treatment plant. 

The total capital cost and the timing for the capital expenditures associated with this option are presented in 
Table 4.18. The capital costs presented within this table are based on the information presented in the other 
technical memoranda and capital costs estimates for the specific items unique to this option. All the estimates 
Included 30% construction contingency and a 15% professional services allowance. 

Table 4.18 Option 9-Capital Cost Summary 

Description Year 

1. Water Sup ly and Treatment 

a. Duteau Creek Filtration-166 MUd 2017 

b. Mission Hill WTP ... No Treatment 

c. 3.5 k - 500 mm dia. TW PZ 480 Connection 

c. 7.6 k - 750 mm dia. Kai Lake Raw Water Main 

d. 60 ML/d (1,200 hp) Mission Hill PS 

e. 60 MUcl (1,200 hp) Gre Road PS 

d. Aberdeen Dam Improvements - Raise Dam b 4m 

e. . Gold-Paradise Extension 

f. Duteau Creek Supply Main Upgrade 

GooselakeS 2014 

Cost 
($million) 

$36.0 

!----------·-·- Sub· Total Water supply and Treatmen~.,__... ___ __,r-----

2. Domestic S stem Distribution Improvements 

a. Domestic System Investments $9.8 

.. $9.8 
3. 

TM 0 • System Separation Option Anal)'sis V7 Current.Ooex 

Net Annual 
O&MChange 

$millions 

$0.70 

$0.34 

$0.23 

$ 0.19 

$0.19 

$0.16 

$1.13 

$0.09 

$.0.09 

0.21 

. $0.:21 

$1.4 
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5. Evaluation of the Water Supply Alternatives 

5.1 Review of the Cost Impacts 

5.1.1 Estimate of Probable Construction Cost 

Provided below in Table 5.1 is a summary of the estimated capital and operating cost of the 9 different long 
term water supply options being considered. 

Table 5.1 Capital & Operating Cost Summary 

Option 

tion 1 - Maintain Current System 

tion 2 - Partial System Separation - Two Treatment Facilities 

Option 3 - Complete System Separation - Two Treatment F 

Option 4 - Complete System Separation - Centralized Treatment at 
Mission Hill 

Option 5 - Complete System Separation - Centralized Treatment at 
Duteau Creek 

Option 6 - Complete System Separation - Centralized Treatment at 
Mission Hill with Okanagan Lake Raw Water Source 

Option 7 -Complete System S~paration- Centralized Treatment at 
Mission Hill - Additional Flow from Kala.malka Lake 

Option 8 - Complete System Separation - Centralized Treatment at 
Duteau Creek with Mission Hill Filtration Deferral 

Option 9 - Partial System Separation - Centralized Treatment at 
Duteau Creek 

Estimated Total 
Net Annual O&M 

Change 
Capital Cost ($ millions) 

$1.SM 

$108.2 M $1.4 M 

$146.2M $1.3M 

$162.6 M $0.9M 
-----

$148.0M $1.2M 

$182.8 M $1.3M 

$158.1 M $0.9M 

$145.0 M $0.4 M 

$113.8 M $1.4M 

The total estimated capital cost, for even the lowest cost option, is a significant expense for the GVW. Based 
on the estimated capital cost and the Information presented in the previous section of this report some 
general comments and observations are: 

1. The construction of 2 large water treatment plants offer the GVW the lowest capital cost. This means 
close review of the operating costs associated with each option will be important; 

2. Complete system separation has a higher capital cost than other options; and 

3. Single treatment plant options carry a measurable capital cost premium given the need to build raw 
water transmission lines connecting the raw water sources. 

5.1.2 Estimate of Probable Operation and Maintenance Cost 

Provided In Table 5.2 are the estimates of the annual distribution system operating costs assumed for the 
generation of comparative life cycle cost estimates. The annual operating costs presented for Option 1 are the 
baseline costs generated within Technical Memorandum 8 based on a detailed review of the actual operating 
costs currently incurred by the GVW. The baseline values used within this analysis is the average of the 
actual 2011 costs and the budgeted 2012 cost. 
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Within the optional long term water supply solutions the improvements to the distribution system are 
segregated by domestic improvements and separation of the domestic and agricultural distribution supply 
systems. The planned upgrades to the domestic system represent a small increase in the size of the overall 
system. Additional operating cost is added to each option proportional to the increase in capital value of the 
domestic system. As shown in Table 5.2 the variation in the increased operating cost for the domestic 
distribution system Is somewhat similar for the different options. 

Conversely, the magnitude of the new infrastructure required to complete either partial or complete separation 
of the distribution network into agricultural and domestic supply systems varies greatly between the options. 
Benchmarking data collected from municipalities across Canada shows a linear relationship between 
distribution system operation and maintenance cost and pipe length within the system. For the system 
separation options the lengths of new pipes was estimated within Technical Memorandum 5. Using the length 
of pipe and the Benchmarking distribution system operating cost data the estimated additional operating cost 
associated with system separation for each option was determined and is presented in Table 5.2. Included 
within Appendix A is the background data and the associated trend between the size of the distribution 
system and the operating cost used for the extrapolation of the agricultural operating costs. 

Table 5.2 Incremental Increase in Distribution System Operating Cost 

Option 
Domestic Distribution Separated System Operating 

System Operating Cost Costs 

Option 1 $94,000 $0 

Option 2 $ 88,000 $ 207,000 
... 

Option 3 ~65,000 $923,000 

Option4 $ 118,000 $ 923,000 

Option 5 $66,000 $923,000 

Option 6 $ 118,000 $ 923,000 

Option7 $118,000 $ 923,000 

Option 8 $ 65,000 $ 923,000 

Option 9 $88,000 $207,000 

5.2 Net Present Value Analysis 

A Net Present Value (NPV) Analysis was performed for the nine water supply options. The estimated cost in 
2012 of the capital expenditures required for each option as well as the timing of the expenditures Is 
presented in the previous section. The capital cost Information was compiled In a spreadsheet and equated to 
a present value based on a variety of Inflation factors and discou'1t rates. 

The Incremental Increase In the O&M cost in the worst case represents roughly a 20% increase over the 
existing operating cost but can be as low as a 5% increase for some of the long term water supply solutions. 
The net present value of the existing operating cost is In the order of $ 240 M, whereas the net present value 
of the operating cost for the new infrastructure for the optional water supply solutions varies from $ 7 to $ 42 
M of additional cost. This means the incremental increase In the operating and maintenance cost is a small 
portion of the total water system operating costs. Given this, if the existing operating cost Is not included in the 
NPV analysis as the existing operating cost is significant proportional to the total NPV. 
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Operational and Maintenance (O&M) costs are broken down into three categories: water treatment O&M, 
pump station O&M, and distribution system O&M. Water treatment O&M costs are based on the operational 
cost projection graphs presented in Technical Memorandum 7 and vary with each option depending on the 
capacity of treatment required. Pump station O&M costs are the cost of electricity required for pumping the 
average day flow. Using the existing demand and the final demand, costs are increased linearly each year. 

Provided below in Table 5.3 is a summary of the estimated NPV of the 9 different long term water supply 
options being considered. The options are organized in ascending order of total NPV. Also, Included within 
this table is the capital cost premium and operating savings associated with each option relative to Option 1. 
This allows for the payback associated with each option to be calculated. The payback calculation is provided 
as a point of reference as this analysis does not rigorously include the time value of money impacts. 

Based on the review of the various different inflation and discount rates, it was decided to use values of 2 and 
5% respectively. Given the limited impact to the relative financial ranking of the options associated with 
different inflation and discount rates the primary basis of the rate selection was based on historical Canadian 
trends. Some specific comments about the historical inflation and discount rates in Canada are: 

• Inflation Rate: The average consumer price index (CPI) since the 1950s has increased at an average 
rate of 4% per year. This average value includes the late 1970s and early 1980s when significant 
inflation was being experienced. Since 1985 the average CPI has been roughly 2.5%. An inflation 
rate of 2.0% was used for the NPV analysis. 

• Discount Rate: The average Prime Lending Rate in Canada has been roughly 7.75% since 1960. 
However, in the past 15 years the Prime Lending Rate has been generally less than 5%. Local 
governments can typically borrow money at roughly the Prime Lending Rate. A discount rate of 5% 
was used. 

Figures 5.1, 5.2, and 5.3 present the cumulative NPV of each option while changing the inflation and 
discount rates. The figures show that Option 1, followed by Option 2, is the least expensive option 
independent of inflation and discount rates. 

Figure 5.4 presents the impact of under estimating the treatment annual operating and maintenance costs 
during the condition of 2% inflation and 5% discount rate. For the scenario presented, it is assumed that the 
treatment operating costs were under estimated by 25%. During this situation Option 1 and Option 2 become 
cost neutral in 2062. This situation occurs since the annual operating cost of the larger water treatment plants 
associated with Option 1 result in more cost than Option 2 that relies on smaller water treatment plants. It is 
interesting to note that the treatment annual operating and maintenance costs need to be 50% higher prior to 
the complete system separation become cost neutral with Option 1 and 2 over the next 50 years. 
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AECOM, Associated Engineering, Kerr Wood Leidal Regional District of North Okanagan 

Figure 5.1 ·System Separation Options. Inflation: 0%, Discount Rate 0% 
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Figure 5.2 ·System Separation Options. Inflation: 2%, Discount Rate 5% 
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AECOM, Associated Engineering, Kerr Wood Leidal Greater Vernon Water 

Figure 5.3 - System Separation Options. Inflation: 2%, Discount Rate 12% 
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Figure 5.4 - Inflation: 2%, Discount Rate 5%, 25% Increase in Treatment 0 & M Cost 
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5.3 Review of the Cost Analysis 

Provided above is a detailed summary table of the net present value of the capital and operating costs. These 
estimates of probable costs have been prepared using prices obtained from major suppliers and from data in 
the possession of the consulting team from projects similar in nature and scope. However, the actual cost 
may be significantly affected by a number of factors, the cost implications of which cannot be readily forecast. 
These include factors such as the volume of work in hand or in prospect for contractors and suppliers at the 
time of tender calls, future labour contract settlements, inflation and market escalation. For this reason, while 
the estimate has been carefully prepared by competent personnel, the actual costs may be above or below 
those outlined. Furthermore, the estimates have been generated based on the information currently available 
for the water utility. As the accuracy and level of engineering knowledge of the water utility continues to 
improve the accuracy of the estimates for the future infrastructure can also be improved potential resulting in 
increases or decreases in the estimates of cost. 

Provided on the NPV graphs are trends showing how the total cost impacts of the various options vary over a 
50 year period with different discount rates and impacts to the operating and capital costs. Using an inflation 
rate of 2%, discount rate of 5% and assuming there is a 25% increase in the treatment plant operating cost 
relative to the distribution system results in Option 1 and 2 being financially comparable over a 50 year period. 
The primary difference between the long term water supply options is the cost of new filtration facilities versus 
the construction of system separation meaning it seems reasonable to suggest that the cost related 
conclusions are robust and defensible given the relatively significant changes in cost required prior to the 
NPV of the costs changing. 

Based on the net present value analysis the following observations are provided: 

1. All the options with a single water treatment plant offer lower operating costs than the options that 
include 2 water treatment plants. However, capital costs outweigh these future savings. The savings 
associated with one water treatment plant verses two varies depending on the size of the facilities 
associated with each option. Nevertheless, all the options that consist of one treatment facility have a 
higher NPV than the options that include treatment plants at both the Duteau Creek and Mission Hill 
sites. The two exceptions are Option 7 and Option 9. Option 7 is based on the transfer of water 
license from other water sources to Kalamalka Lake, which based on discussions with the regulator, 
and include a risk of not being supported. For the challenges with Option 9 more information is 
provided in the next bullet. 

2. Option 9 seems potentially favourable. This option is the 3rd lowest capital cost and offers an 
operating cost savings of$ 140,000 annually. However, the capital cost savings associated with this 
option are at the expense of operational flexibility. If the infrastructure is provided to supply Kalamalka 
Lake water to the Duteau Creek water treatment plant site then this option becomes more expensive. 
If this capital cost is included, the time to recover the capital cost premium increases beyond the 
design life of the infrastructure meaning this option offers no financial benefit. 

3. Options 3, 5, 7, 8, 4 and 6 have a capital cost premium of$ 60 - 90 M. Some of these options still 
show approximately a 50 year payback without considering the time value of money. Also, for these 
options to be favourable the plant operating costs need to be tightly managed for the next 50 years. It 
is our experience that this is a challenge and probably not realistic. Given the minimum $ 60 M capital 
cost premium associated with these options and all the uncertainty associated with achieving the 
actual estimated operating cost for the next 50 years, Options 4, 5, 6, 7 and 8 are clearly not 
financially viable options. 

4. The work completed in Technical Memorandum 5 determined that the system separation costs will be 
higher in the East Vernon area than the Lavington area. In Lavington the area is more rural and there 
are more options available to mitigate cost issues (alternate alignments, other pipes, etc). In East 
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Vernon the area is more urbanized and currently there is essentially only one pipe within the 
distribution system. This means that the network needs to be duplicated and the cost of system 
separation will be higher on a per ML basis. The other key issue is the lower agricultural water 
demand in the East Vernon area resulting in higher system separation costs proportional to the peak 
agricultural demand removed from the domestic network. 

The cost of system separation compared to the peak flow of water removed from the domestic 
distribution system is provided in Table 5.4 below. As shown in Table 5.4 the ratio of the cost to 
complete system compared to the peak water demand removed from the domestic distribution 
network is markedly lower for the Lavington area. This would indicate that the capital cost justification 
of system separation in the Lavington Service area is higher than the East Vernon Service area. 

Table 5.4 Summary of System Separation Capital Cost 

Area 

Lavington Service Area 

East Vernon Service Area 

Capital Cost of 
System Separation 

0,000 

Peak Flow Removed 
from Domestic System 

77ML 

86ML 

$/ML 

380,000/ML 

600,000/ML 

5. Based on the development of the long term water supply options it is clearly more expensive to 
establish separate domestic and agricultural distribution systems than simply constructing larger 
water treatment plants. The key benefit of establishing a separate distribution system for the 
conveyance of untreated agricultural water is to allow for smaller treatment facilities meaning lower 
treatment operating costs. 

Comparatively, a smaller distribution system offers a lower distribution system operating costs. This 
means that distribution system operating cost proportional to the volume of water treated is lower in 
the Lavington Service Area than the East Vernon Service Area. This occurs since the volume of 
agricultural water consumed within the 2 service areas are somewhat similar, but the estimated size 
of the distribution systems are significantly different, given there is roughly 3.5 times more distribution 
mains required in the East Vernon Service Area than the Lavington Service Area. 

The estimated operating cost of the gravity supply of water from the existing Duteau Creek treatment 
facility is roughly$ 120/ML and this is expected to increase once filtration is constructed by 20 - 30%. 
As shown in the Lavington Service Area the operating cost proportional to the volume of water is 
roughly half the East Vernon Service area. This means there is significantly more operating cost 
savings available (i.e. the different between the cost of potable and agricultural water) to justify the 
capital cost associated with the construction of system separation in the Lavington Service Area. 

Area 

Table 5.5 Summary of System Separation Operation Cost 

System Separation 
Operating Cost 1 

' Annual Water 
Volume 

$/ML 

1-L_av_.i_ng_t __ on_· ~s_erv_1 __ oe_.,;...Ar_e_a_._·_~·-·_•;....2o.,_10'--• ,-'-o""""oo_. -'---+----6--.• '--26 ..... 5-'.M""-... ""'"!-__ : = . $34/ML .. 
East Vernon Service Area $ 925,000 13,280 ML $ 70/ML 

1The length of new pipe required in the Lavington Service area is 36 km, whereas 159 km of new pipe 
is required in the East Vernon Service area to complete system separation. The operating costs are 
based on a factor of roughly $ 5,820/km. See Appendix A for more information. 
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6. Electrical power is typical a major component of the operating cost for a water utility. The existing 
annual electrical power costs are provided below in Table 5.6. 

Currently, the electrical power annual costs are a somewhat low portion of the GVW total annual 
operating cost. GVW currently has this benefit since larger portions of the distribution system rely on 
gravity for the supply of water. This means that the current operating scheme of the water utility could 
withstand increases in electrical power costs with a nominal impact. However, if the utility was 
reconfigured to rely more or solely on Kalamalka Lake or Okanagan Lake the electrical power 
associated with the pumping would increase significantly. Additionally the utility would be impacted far 
more by future increases in electrical power. Options 4, 5, 6, 7, 8 and 9 that all increase the pumping 
needs within the distribution system should be considered with caution given the increased reliance 
on electrical power and the associated long term operating cost impact. However for Options 5, 8 and 
9 gravity flow is still available from Duteau Creek meaning the higher pumping costs would primarily 
be experienced during hot, dry years when the peak water demands are high resulting in the need for 
more water from the Kalamalka Lake source. 

Table 5.6 Summary of Annual Electrical Power Cost 

Area 

Total Annual Operation Cost 

Total Electrical Power Cost $ 852,700 

Electrical Power/Total Operating Cost 8.6% 

The capital and operating costs associated with Option 1 and 2 have been examined in more detail. For the 
financial analysis, it could argued that these two options offer the GVW utility a similar level of service and 
could be financially comparable over a 50 year time period. Some of the specific comments associated with 
this position are: 

1. The implementation of either Option 1 or 2 is most compatible with the existing water system and 
maximizes the use of the already built infrastructure. Due to this, the capital costs associated with 
Options 1 and 2 are the lowest. 

2. The key capital cost item being compared is treatment plant costs versus system separation. The 
capital cost estimate for system separation is based on known design standards stipulated with the 
local bylaws. This means variation in the engineering approach and the requirements of the GVW 
resulting in additional cost during the implementation of system separation projects Is somewhat 
unlikely. Conversely, the current treatment facilities owned by the GVW were designed with the goal 
of minimizing the capital cost. The current estimated capital costs for the new treatment facilities 
follow the same low cost approach meaning :there is a potential in the actual capital cost becoming 
higher during the design phase of the project. If the cost of the treatment facilities increases relative to 
the system separation capital costs, Options 1 and 2 become more financially comparable. However, 
it is highly unlikely that the treatment facility capital costs will increase enough relative to the system 
separation costs that any of the options that include complete system separation will become 
financially comparable to Option 1. 

3. The GVW has been operating distribution system assets for many years meaning the organization is 
experienced completing this work cost effectively and has many years of operating cost data. The 
probability of the operating cost estimates for the distribution system varying significantly from the 
estimates presented within the document is low. Conversely, the chance of the treatment plant 
operating costs increasing from the currently provided estimate Is possible. The operating cost 
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estimates for the treatment facilities are based on operating records and budget from 2011, 2012 and 
2013. Using the actual operating cost data as the baseline, estimates of the future operation costs 
were prepared using the actual chemical, energy and labour expected given the estimated flow and 
comparisons to other similar facilities within Canada. Nevertheless, the operation of treatment 
facilities is somewhat new for the GVW meaning the actual operating costs could continue to vary as 
the utility becomes accustomed to operating water treatment plants. 

The base financial analysis is indicating that Option 1 offers the GVW utility the lowest NPV. However, 
completing a financial review of the options for the long term supply of water is complicated given the· many 
variables that can impact the final solution over the 50 year· duration of the analysis. Based on the items 
discussed above, it is probable that the NPV of Option 1 and 2 could be financially comparable. 

5.4 Review of the Non-Cost Considerations 

Since cost alone should not drive the recommendation, a decision modeling process was conducted to 
evaluate all the candidate options. The first step in the development of a decision model is to determine the 
evaluation factors and the associated importance of evaluation factors in the decision making process. To 
determine the non-cost evaluation factors AECOM provided the Technical Committee suggested items for 
consideration and the associated ranking. This Information was reviewed by the Technical Committee and 
comments were provided. Each stakeholder within the Technical Committee -the District of Coldstream, the 
City of Vernon, the Regional District of North Okanagan and the agricultural representatives all provided 
comments. Based on the comments received regarding the non-cost evaluation factors and the weighting of 
each factor is presented within Table 5.7. 

Table 5.7 Summary of the Evaluation Factors 

Evaluation Factor 

System Operational Ease & Flexibility- For each option the ease of water delivery will vary. 
This issue will be considered In this item. 

Governance & Administration Variances - For each option the management of the water 
system will be different. This will be discussed and considered within this item. 

Emergency Preparedness - The ability to respond to emergency conditions, such as the loss 
ofa facility due to earthquake, fire, etc · 

Average Finished Water Quality - There are some treated water variations between 
Kalamalka Lake and Duteau Creek water. This consideration will be reviewed in this valuation 
item. 

Weighting 

15% 

15% 

10% 

15% 

------+-·-------

Reliability & Availability of Supply -- The likelihood that one or more sources V\fill be. unable to 
yield the required volumes of raw water under regular expected operating conditions. 

Implementation - The ability to implement the solution in a timely manner resulting in 
omers receiving Interior Health compliant treated water will vary between the options. 

15% 

10% 
~~--1~~~~~~~--1 

1;1· -Tue ~bitity of t~e system to respond/adjusUo ctiangfng fut 
c:>peratio)lC!llY effici~ot mariner. 

Environmental Impacts - This factors considers the overall environmental impacts of the 
various options such as residual production, energy minimization, impact to natural water 
course, etc. 

Total Weighting 

10% 

10% 

100% 

Provided below is a more detailed explanation of the non-cost considerations and how they impact the 9 long 
term water supply options developed for the GVW utility. 
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5.4.1 System Operational Ease & Flexibility 

This evaluation item addresses the non-cost items related to the long term ease and flexibility of operating the 
complete water system. Some of the items considered within this evaluation category are: 

1. The integration and operation of a water system with two somewhat large water treatment plants 
versus a single facility. 

2. The number of sources and the challenges associated with each raw water source are considered. 
The options the rely on more raw water sources and more pumping will provide more operational 
burden than options that rely on a single gravity source of water. 

3. For the system separation options the conveyance of water through a single distribution network 
versus two completely separate distribution systems. The additional infrastructure necessary to 
support the implementation of 2 separate water distribution systems will add to the operational burden 
associated with ensuring the supply of water to all the customers. 

5.4.2 Governance and Administration Variances 

The governance and administration of the water system for GVW is somewhat complicated given that the 

water system covers an area that includes 3 local governments - District of Coldstream, Regional District of 
North Okanagan and the City of Vernon. The Item evaluates the long term water supply solution based on the 

options available for the governances and administration of the water system stakeholders. Some of the items 
considered are: 

1. For options with a combined distribution system the management of the agricultural aspects of the 

water supply are more challenging. Some of the considerations are: 

a. Issues associated with the allocation of cost; 

b. Future expansion and the supply of non-treated water to new agricultural customers in the 

future; 

c. Sale of non-potable bulk water; and 

d. Potential for backflow and cross connection and concerns increase. 

2. A dedicated and separate agricultural irrigation distribution system allows for the establishment of an 

independent utility. 

3. Options with more raw water sources located in different jurisdictions have more potential for 
governance challenges. 

4. The ability to optimize the use of water licenses varies for the options. 

5. Negative public. opinion about the use of treated water for agricultural irrigation. 

5.4.3 Emergency Preparedness 

Under this criterion, higher scores were provided to Options which increased the number of facilities available 
to the GVW, which would essentially Increase flexibility to react to catastrophic loss of a key water supply 
facility due to unforeseen events, such as earthquake or fire. 
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Options 1, 2, and 3 all rely on 2 treatment plants and 2 raw water sources. Furthermore, large portions of the 
distribution systems rely on the gravity flow of water complete with interconnects to allow for the delivery of 
treated Duteau Creek water to the 483 m pressure zone. With these options there are different methods 
available to GVW to ensure the supply of water. 

Options 4, 5, 6, 7, 8 and 9 rely on 1 treatment plant and separate distribution systems for the domestic and 
treated water. If there were a major issue with any of the key treatment or distribution system facilities, the 
ability of the GVW to supply water could be compromised. It is worth noting that Options 6 and 8 rely on the 
deferral of filtration meaning these options would be more susceptible to treated water quality compliance 
issues if there was an event within one of the raw water sources. 

5.4.4 Average Finished Water Quality 

All the options result in the supply of treated water that is compliant with the Provincial Drinking Water 
Objectives being delivered to the GVW customers; however, given the raw water characteristics of the 
available sources there will be subtle variations in the treated water characteristics of the water. The raw 
water sources relied on for the long term water supply options and the associated treated water quality 
considerations are: 

1. Okanagan Lake offers the lowest level of natural organic material meaning disinfection by-products 

will be the lowest with this source. The potential challenge with Okanagan Lake is the long term 
impact of the numerous discharges and the human activity within the watershed. Currently, these 
impacts result in acceptable treated water, but the combination of long water residence time in the 
lake and numerous pollutant source provides the potential for invasive species and other emerging 
contaminates negatively impacting the drinking water quality from this source. 

2. The Duteau Creek source has the highest levels of natural organic matter and lowest alkalinity. This 
means that this water source will naturally produce the highest level of disinfection by-products and 
offer a water supply that is more corrosive to the distribution network than Kalamalka and Okanagan 
Lake. The Impact of the disinfection by-products will vary nominally based on the level of system 
separation associated with each option. For options that include complete system separation, the 
residence time in the distribution network will be lower meaning a potential reduction in disinfection 
by-products. The relative benefit of this source is the low potential for invasive species and emerging 
contaminates negatively impacting the watershed in the future. 

For options that include partial system separation, the variation in the flow during the course of the 
year will fluctuate more in the domestic system than options that include complete system separation. 
The variation of flow within the distribution network can result in water quality issues. 

3. Kalamalka Lake as a long term raw water source is somewhere between the water qualities of 
Duteau Creek and Okanagan Lake. This source experiences higher turbidity and water quality 
variability than expected from Okanagan Lake, but less than Duteau Creek. The water is naturally 

alkaline meaning the treated water will be less corrosive than both Duteau Creek and Okanagan 
Lake. Reportedly, there are several customers within the distribution system that use domestic water 
softeners. If a source other than Kalamalka Lake is utilized the domestic softeners could be 
abandoned. However, unlike the Duteau Creek watershed, Kalamalka Lake is subjected to significant 
human activity and offers the ideal natural environment for invasive species, such as Zebra mussels 
and forms of algae. 
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5.4.5 Reliability and Availability of Supply 

This criterion refers to the possibility that some or all of the rated capacity of each source used for each option 

might be lost due to short term unforeseen circumstance, such as drought or excessive contamination due to 
wildfires. Some of the specific items considered during the evaluation of the options are: 

1. Options with 2 sources instead of 1 are preferred; 

2. The reliability of a water supply during a prolonged drought; 

3. The impact of climate change to raw water quality - warmer temperatures will potentially support 

more frequent and large algae blooms; 

4. The ability to interconnect the potable distribution network to different treated water sources will 
improve the long term ability of the utility to supply treated water; 

5. The ability to supply gravity water during an electrical power outage. 

5.4.6 Ease of Implementation 

This item assesses the ease of implementing the supply of treated water to all the domestic customers in a 
timely manner. For each of the potential long term water supply options, the specific items considered within 
this item are: 

1. Land acquisition can be time consuming and often results in more cost than expected; 

2. Disruption to the public from construction; 

3. Conflicts and coordination with other utilities and agencies; 

4. Transferring of water licenses; 

5. Obtaining new water licenses (ie. Okanagan Lake) 

6. Provincial and Federal agency approvals; 

7. Changes made to the existing system as the more changes the more challenging the option will be to 
implementation. 

This means options that rely on large water treatment plants are ranked higher as the logistics and the 
impacts to the public associated with constructing new large treatment plants is the lowest for all the available 
solutions. Conversely, options that consist of complete system separation, the reliance on alternate raw water 
sources and the re-configuration of the current water distribution system are ranked lower. 

· 5.4.7 Future Expansion 

There is not a discernible difference between the options for future expansion. All the options can be planned 
to meet the estimated water demands for the next 50 years. Depending on the actual growth rate and the 
level of water conservation that can be achieved at some point in the vicinity of 50 years in the future an 
alternate raw water source will need to be developed. This issue is common and comparable to all options. 
The items considered during the comparison of the options include: 

1. Ability to expand domestic supply system; 
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2. Ability to expand agricultural Irrigation supply system; 

3. Deferral of capital cost; 

4. Ability to change as new technology is developed In the future; 

5. Ability to adjust in the future to changing political or economic conditions (i.e. crop changes based on 
market) 

Based on the above criteria options the used 2 water treatment plants, multiple water sources and included 
full system separation were ranked the highest. Options with full system separation offer more flexibility for 
the use of alternate or new sources of agricultural water in the future. 

5.4.8 Environmental Issues 

Under this criterion, each of the options were rated against the following key environmental considerations: 

1. Annual mass of solids generated by water treatment for each of the Options; 

2. Estimated annual power consumption; 

3. Potential impact to the environment during construction; 

4. Chemical usage; 

5. Carbon footprint; and 

6. Impacts to natural water courses and other undeveloped areas. 

The Duteau Creek source contains more organic matter and levels of turbidity, meaning this source generates 
more sludge. Options that rely on higher volumes of water from Duteau Creek will be ranked lower than 
options that utilize raw water from Kalamalka Lake and Okanagan Lake, since the Duteau Creek source will 
generate more waste sludge. 

Another key consideration is the long term use of energy. Options that rely heavily on the Duteau Creek 
source will use the lowest amounts of energy for the supply of treated water whereas options that utilize 
Kalamalka Lake and Okanagan Lake will use more electrical energy for the distribution of water. Okanagan 
Lake is at the lowest elevation meaning the use of this water source results in the highest consumption of 
energy for the distribution water. 

Another consideration is the environmental impact associated with construction. All the sites rely on water 
treatment plants so the environmental impact of the treatment plant construction projects is somewhat similar 
for all the options. Whereas options that involve system separation will require construction over a large area 
meaning the potential for environmental impacts are greater. 

For Duteau Creek and Kalamalka Lake options there is not a measurable amount of new infrastructure 
around local water courses or natural environment. This means there was not a measurable difference in 
these options so impacts to the local water courses were not a significant consideration while ranking the 
options. However, for options that rely on Okanagan Lake as a raw water source would need a new lake 
intake and foreshore pump station. Both the construction and long term operation of this Infrastructure will 
have an Impact on the environment meaning the Okanagan Lake options are ranked lower. 
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5.5 The Recommended Alternative 

The long term water system that best meets the needs of the existing and future customers in the Greater 
Vernon area needs to consider cost, but not only cost as there are many non-cost considerations that will 
impact the community. In addition to incorporating the non-cost considerations into the option selection 
process, it was noted that the importance of some of the non-cost items vary between the GVW stakeholders. 

To select a long term water supply option all the options were evaluated and ranked independently by the 
stakeholder groups represented in the Technical Committee. For each non-cost consideration the options 
were evaluated and provided a ranking of 1 to 9. All the options received a unique ranking with a score of 9 
being provided to the best option and a score of 1 being provided to the poorest options for the non-cost 
factors being evaluated. This approach was used to force each stakeholder to determine the option that 
provided the highest non-cost benefits relative to each other. This evaluation was completed by each 
stakeholder group independently on April 19, 2013. The results of the option evaluation are provided within 
Table 5.8 below. 

The ranking of the options was summarized based on the weighted importance of each non-cost 
consideration to generate a relative benefit of each option. This relative benefit score was then compared to 
the calculated total net present value of each long term water supply option. The values used for the net 
present value of the life cycle cost are a discount rate of 5% and an inflation rate of 2% over a period of 50 
years. 

Using the benefit ranking and the net present value of each option the benefit-to-cost of each option was 
determined. This evaluation resulted in Option 2 being the highest ranked option based on the average 
ranking of all the stakeholders. Furthermore, individually all the stakeholders ranked Option 2 either highest or 
second highest with the exception being the District of Coldstream. 

The results of the non-cost evaluation were discussed with the stakeholders and there was consensus that 
Option 2 offered the appropriate balance of cost versus benefit resulting in Option 2 being the recommended 
option for the long term supply of water for the GVW. 
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5.6 Discussion and Implementation of the Preferred Option 

The Technical Committee Option Review Workshop resulted in the decision to recommend Option 2, 
based on a review of 9 different conceptual long term water supply solutions. The key components 
associated with Option 2 are: 

1. . Continue to use Duteau Creek and Kalamalka Lake as the principal raw water sources; 

2. Add new filtration plants at the existing Duteau Creek and Mission Hill treatment sites; 

3. Complete system separation in the West Goose Lake area and the Lavington/Coldstream service 
areas and; 

4. The development of a dedicated raw water supply for Goose Lake to reduce the volume of 
treated potable water utilized for irrigation. 

Political direction has been provided to amend Option 2 to incorporate an oversizing of the transmission 
mains from Duteau Creek in the Lavington/Coldstream area. This will allow for complete system 
separation in the East Vernon area in the future, and raw water supply to Goose Lake. 

It is recognized that implementation of the Master Water Plan as presented will be difficult for the 
following reasons: 

1. We are currently in mid-2013 and the projects scheduled for 2013 will not be undertaken due to 
timing and funding availability. 

2. To fund the first phase of projects to 2017, RDNO will need to borrow approximately $60 million. 
This will require a referendum and realistically speaking the timing to go through this process will 
result in the referendum occurring in 2014. 

3. The Lavington separation projects would then have to be rescheduled from 2015 to 2019 at the 
earliest. 

4. The upgrading of the Duteau Creek WTP will then be pushed back, with pre-design and design in 
2016 and construction in 2017-2018 at the earliest. 

5. Should the referendum fail, then RDNO would have to wait for an order from Interior Health to 
proceed with the plan as approved. 

6. RDNO would then be required to process the required loan authorization bylaws (approximately 
six (6) months) to authorize construction to proceed. 

65 



AECOM, Associated Engineering, Kerr Wood Leidal Regional District of North Okanagan Water Utility Master Plan 

Appendix A- Distribution System Operating Cost Analysis 
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System Separation Operation and Maintenance Costs Development 

The following explains the development of the distribution system Operation and Maintenance (O&M) 
costs for GVW that were used in the Net Present Value (NPV) analysis of the system separation options. 

Development of Existing Costs 

The allocation of O&M costs, domestic and agricultural, for the existing water system are shown in TM 8. 
Table 9 below is extracted from TM 8 with a new row "Average O&M Cost". 

Table 9 Allocation of GVW O&M and Administrative Costs (Includes Treatment) 
-

-1 Agricultural Domestic Total 

2011 Actual Cost $1,760,000 ' $8,170,000 $9,930,000 

Percent of Total Cost 18% 82% 100% 

2012 Budget Cost $1,400,000 I .. · $8,580,000 $9,980,000 

Percent of Total Cost 14% 86% 100% 

Average of Percentage 16% 84% 100% 

Average O&M Cost $1,580,000 $8,375,000 $9,955,000 -

The domestic costs in Table 9 include the cost water treatment. This cost must be removed to get the 
actual domestic distribution system cost. Table 10 presents the water treatment costs from the RDNO 
detailed cost summary. 

Table 10 Existing Water Treatment O&M and Administrative Costs 

Expenditure Cost 

Quteau Creek WTP $1,556,000 
2011 Mission Hill WTP (including treatment 

$779,000 
maintenance and administration) -
Duteau Creek WTP $2,197,000 

2012 WTP (including treatment . 
and administration) 

$1,134,000 

Average Duteau Creek WTP $1,877,000 

Mission Hill WTP $ 960,000 
-

TotalWTP $2,837,000 
Note: Final Cost is the Cost plus a percentage of the Maint & Admin Cost. 
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Table 11 presents the existing O&M costs of the distribution systems with treatment costs removed. 

Table 11 Existing Distribution System O&M 

Total O&M Total Treatment O&M Distribution System 
O&M 

$8,375,000 $2,837,000 $5,538,000 

$1,580,000 $1,580,000 

Development of Future Costs 

The future O&M cost of distribution system for GVW is dependent on the length of new pipe add.ed to the 
domestic or agricultural systems. The method used to estimate future O&M cost is different for the 
domestic and agricultural systems. 

The future O&M cost of the domestic distribution system is increased by a ratio of the capital expenditure 
to the current capital value of the distribution system. Table 12 shows that for every $1.00 spent in 
capital, the domestic distribution system O&M cost will increase by $0.0089 per year. 

Table 12 Domestic System O&M Costs 

Existing System Capital Value $619,600,000 

Existing Annual O&M Cost $5,538,000 

Annual O&M Cost I System Capital Value $0.0089 Annual O&M I $ of Capital Value 

The agricultural increases based on the level of separation implemented: 

• No system separation - no further separation of the domestic and agricultural systems in 
implemented; . 

• Partial system separation - separation of the domestic and agricultural systems in the 
Lavington Area; 

• Complete system separation - separation of the domestic and agricultural systems in all 
agricultural areas of GVW system. 

The additional O&M cost for the different levels of separation is based on the number of additional 
kilometers of pipe installed. The AECOM benchmarking data in Figure 5 shows that for every kilometer of 
pipe installed, the agricultural distribution system O&M cost will increase by $5,820 per year. Table 13 
presents the O&M costs of the three levels of separation. 
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Figure 5 Distribution System O&M Cost vs. Kilometers of Pipe Installed 

$35,000 l • 
$30,000 +------------------------------------• 

-- .. / $25,000 . 

s 
0 

E 
~ 
:::!: 
ell 
0 

$20,000 . 

$15,000 - -------------· 

$10,000 --- ----------

: 

• 
• + • 

$5,0: J _...,""-- -------,------,-"-~_-_-·-------.--_--------....,-c-----· ----....,-c---- _-_----..,.·--_·· -_·--_--=-------_-_-·-..,..·-_-__ -_-----.,----.-----_--

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 

Pipes Length (km) 

Table 13 Separation Costs 

Level of Separation No System Separation Partial System Separation Complete System Separation 

New Pipe Installed (km) - 36 159 

Additional Annual O&M Cost - $210,000 $925,000 

Total Annual O&M Cost $1,580,000 $1,790,000 $2,505,000 

It should be noted that the existing O&M cost for the agricultural system is much higher than $5,820/km as 
shown in the benchmarking data. This is because areas of the existing domestic distribution system provide 
agricultural water and in these areas a portion of the domestic system O&M cost is labelled agricultural O&M 
cost. This means that if system separation were implemented, this portion labelled agricultural O&M would be 
transferred entirely to the domestic O&M, but the total O&M cost for GVW for these pipes would remain the 
same. For this reason the future O&M costs of the agricultural system are slightly higher than reality and the 
domestic system in these options is slightly reduced by the same amount. 
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Appendix B- Net Present Value Analysis of the Options 
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AECOM, Associated Engineering, Kerr Wood Leida! Greater Vernon Water 

Appendix C - Estimated Capital to Pump Raw Water from 
Okanagan Lake to Goose Lake 

TM 0 ~System Separation Option Analysis V7 CurrenLOocx 

2012 Water Master Plan 

71 



Greater Vernon Water 
8.6 MUd Okanagan Lake Raw Water Pump Station 

Conceptual Capital Cost Estimate 

Item Description 

1.0 General Requirements 

2.0 Civil and Site Work 

3.0 Architectural and Structural 

4.0 Process Equipment 

5.0 Building Mechanical 

6.0 Electrical, Instrumentation and Controls 

Sub-Total Complete Project 
Professional Design Services & Environmental (approximately 20%) 
Construction Contingency (approximately 30%) 

ESTIMATED CAPITAL COST 

Assumptions 

1 600 meters of 400dia HDPE intake 

2 100 Us Okanagan Lake Raw Water Pump Station 

3 1000 metres of 250dia PVC transmission main to connect to main on Bella Vista Road 

4 Costs based on Anglemont Tender Estimate - 60276353 
5 Intake pipe buried with trench excavation. 

C:\Bretl\GVS-W\TM 9- System Separation Op!ions\Verslon 4\Est-Okanagan Lake PS-2013-05-03.xls 

Quantity Unit 

1 

1 

1 

1 

1 

1 

AS'COM 

Unit 
Price 

LS NA 

LS NA 

LS NA 

LS NA 

LS NA 

LS NA 

Job No. 60224916 
3-May-13 

Rev.1 

Extension 
($) 

$ 151,000 

$ 470,000 

$ 420,000 

$ 390,000 

$ 40,000 

$ 250,000 

$ 1,721,000 
$ 344,000 
$ 516,000 

$ 2 581 000 
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AS'COM 

Greater Vernon Water 
8.6 MUd Okanagan Lake Raw Water Pump Station 

Conceptual Capital Cost Estimate 

Item Description Quantity 

1.0 GENERAL REQUIREMENTS 

1.1 50% Performance Bonds (1% of project value) 1 

1.2 Insurance (General Contractor) (0.5% of project value) 1 

1.3 Overhead - Indirect Costs (4% of project value) 1 

1.4 Profit (3% of project value) 1 

1.5 Site soft costs 4 

TOTAL 1.0 - GENERAL REQUIREMENTS 

Unit Unit 
Price 

LS 13,000 

LS 7,000 

LS 52,000 

LS 39,000 

months 10,000 

Job No. 60224916 
3-May-13 

Rev. 1 

Extension 
($) 

$ 13,000 

$ 7,000 

$ 52,000 

$ 39,000 

$ 40,000 

$ 151,000 

1 Overhead is based on 4% of the project cost before including the construction contingency and general requirements. The contractor 
overhead covers office management and support staff, main office costs, etc. 

2 Profit is based on 3% of the total project cost before including the construction contingency and general requirements. 

3 Site soft cost are for construction power, site office, site foreman, 
first-aid attendant, telephones, site trailers, crew trucks and other miscellaneous support equipment located on-site. 

C:IBrettlGVS-W\TM 9 - System Separation Options\Verslon 4\Est-Okanagan Lake PS-2013-05-03.Xls Page2of 9 



Greater Vernon Water 
8.6 ML/d Okanagan Lake Raw Water Pump Station 

Conceptual Capital Cost Estimate 

Item Description 

2.0 CIVIL 

2.1 Earthworks 
2.1.1 Lakeshore Pumphouse 

TOTAL 2.1 EARTHWORKS 

2.2 Piping Systems 
2.2.1 Ba:t!: ~~le[ E!il2~ 250 111w gia. eve 

250mm PVC DR 25, C900 
250mm dia. Gate Valve 
Tie-in to Existing Watermain 
Installation and Resurfacing - Unpaved 
Installation and Resurfacing - Paved 

Total 2.2.1. Raw Water Pipe, 260mm dla. PVC 

2.2.2 B~Yi'. ~~!§E la!a~!i Eir.!§ 4QQmrn gi§. !::!QE!:; 
Intake Screen 
400mm DR26 HOPE 
Pipe Anchors 
Installation 

Total 2.2.2 • Raw Water Intake Pipe 400mm dla. HOPE 

TOTAL 2.2 PIPING SYSTEMS 

2.3 Roadworks and Grading 
2.3.1 150mm Depth Sub Grade Preparation - Building Footprint 
2.3.2 100mm Depth Sub Base - Parking Lot & Building Footprint 
2.3.3 100mm Depth Base - Parking Lot & Building Footprint 
2.3.4 100mm Depth Concrete Door Pad 

TOTAL 2.3 ROADWORKS AND GRADING 
\ 

2.4 Misc Site Finishing 
2.4.1 100mm Topsoil and Finish Grading 
2.4.2 Hydroseeding 
2.4.3 Fencing 
2.4.4 Access Gate 

TOTAL 2.4 MISC. SITE FINISHING 

TOTAL 2.0 ·CIVIL 

C:\Bretl\GVS-W\TM 9 - System Separation Options\Version 4\Est-Okanagan Lake PS-2013-05-03.xts 

Quantity 

1 

1000 
2 
1 

500 
500 

1 
600 
25 

1 

42 
220 
220 

6 

200 
200 
100 

1 

AS'COM 

Unit 

LS 

linm 
ea 
ea 

linm 
linm 

ea 
m 

ea 
LS 

m2 
m2 
m2 
m2 

m2 
m2 

linm 
ea 

Job No. 60159280 
3-May-13 

Rev. 1 

Unit Extension 
Price ($) 

$25,000 $25,000 

$26,000 

$90 $90,000 
$5,000 $10,000 
$5,000 $5,000 

$120 $60,000 
$160 $80,000 

$246,000 

$17,660 $ 17,660 
$100 $ 60,000 
$300 $ 7,500 

$75,000 $ 75,000 

$ 160,160 

$ 405,160 

$20 $840 
$25 $5,500 
$35 $7,700 
$75 $450 . 

$ 14,490 

$10 $2,000 
$5 $1,000 

$70 $7,000 
$8,000 $8,000 

$ 18,000 

$ 470,000 
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Greater Vernon Water 
8.6 MUd Okanagan Lake Raw Water Pump Station 

Conceptual Capital Cost Estimate 

Item Description Quantity 

C:\Brett\GVS-W\TM 9 - system Separation Options\Version 4\Est-Okanagan Lake PS-2013-05-03.Xls 

AS'COM 

Unit Unit 
Price 

Job No. 60159280 
3-May-13 

Rev. 1 

Extension 
I~\ 
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Greater Vernon Water 
8.6 MUd Okanagan Lake Raw Water Pump Station 

Conceptual Capital Cost Estimate 

Item Description 

3.0 STRUCTURAL 

3.1 Concrete 

3.1.1 Lakeshore Pumphouse 
Floor Slab 
Foundation and Footing 
Concrete calson 

Total 3.1.1 • Lakeshore Pumphouse 

TOTAL 3.1 ·CONCRETE 

3.2 Buildings 

3.2.1 Lakeshore Pumphouse 
Masonry block 

North exterior wall 
East exterior wall 
South exterior wall 
West exterior wall 
Interior walls 

Roof (2x4 timber truss, R-40 batt Insulation and sheathing) 
Standing Seam Metal Roofing 
Soffits 
Hardie plank wt lnsul + 92mm steel stud 
Miscellaneous architectural finishes allowance 

Total 3.2.1 • Lakeshore Pumphouse 

' 

TOTAL 3.2 ·BUILDINGS 

3.3 Miscellaneous Metals 

3.3.1 Miscellaneous Metals Allowance 

TOTAL 3.3 ·MISCELLANEOUS METALS 

3.4 Doors, Windows, and Hatches 

C:IBrell\GVS-W\TM 9 - System Separation Op!ions\Version 4\Est-Okanagan Lake PS-2013-05-03.xls 

Quantity 

26 
5 
1 

30 
30 
30 
30 
30 

100 
100 
40 

120 
1 

1 

A:COM 

Unit 

m3 
m3 
LS 

m2 
m2 
m2 
m2 
m2 
m2 
m2 
m2 
m2 
LS 

LS 

Job No. 60159280 
3-May-13 

Rev.1 

Unit Extension 
Price ($) 

900 $ 23,400 
1,100 $ 5,500 

250,000 $ 250,000 

$ 278,900 

$ 278,900 

200 $ 6,000 
200 $ 6,000 
200 $ 6,000 
200 $ 6,000 
175 $ 5,250 
125 $ 12,500 
350 $ 35,000 
200 $ 8,000 
100 $ 12,000 

5,000 $ 5,000 

$ 101,750 

$ 101,750 

20,000 $ 20,000 

$ 20,000 
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Greater Vernon Water 
8.6 MUd Okanagan Lake Raw Water Pump Station 

Conceptual Capital Cost Estimate 

Item Description Quantity 

3.4.1 Single Door 2 
3.4.2 Double Door 1 

TOTAL 3.4 ·DOORS, WINDOWS, HATCHES 

TOTAL 3.0 ·STRUCTURAL 

C:\Brell\GVS-W\TM 9 - System Separation Options\Version 4\Est-Okanagan Lake PS-2013-05-03.xls 

A:COM 

Unit Unit 
Price 

ea 4,000 
ea 7,500 

Job No. 60159280 
3-May-13 

Rev.1 

Extension 
{$) 

$ 8,000 
$ 7,500 

$ 15,500 

$ 420,000 

Page6 of 9 



Greater Vernon Water 
8.6 MUd Okanagan Lake Raw Water Pump Station 

Conceptual Capital Cost Estimate 

Item Description Quantity 

4.0 PROCESS MECHANICAL 

4.1 Mechanical Equipment 

4.1 .1 Lakeshore Pump Station 
Raw water pumps 2 
Isolation, check and bypass valve assembly (per pump) 2 
Surge Anticipating Valve 1 
Well slide gate (incl. 50% cost for installation) 1 
Installation allowance ·1 

Total 4.1.1 • Lakeshore Pumphouse 

TOTAL 4.1 ·MECHANICAL EQUIPMENT 

4.2 Piping Fittings and Valves 
4.2.1 Piping, Fittings, and Valves Allowance 1 

TOTAL 4.2 · PIPING, FITTINGS, AND VALVES 

TOTAL 4.0 ·PROCESS MECHANICAL 

C:\Brelt\GVS-WITM 9 - System Separation OptJons\Verslon 4\Est-Okanagan Lake PS-201 ~5-03.xls 

AS'COM 

Unit 

ea 
ea 
ea 
ea 
LS 

LS 

Job No. 60159280 
3-May-13 

Rev. 1 

Unit Extension 
Price ($) 

112,392 $ 224,784 
20,250 $ 40,500 
10, 125 $ 10,125 
29,700 $ 29,700 
67,500 $ 67,500 

$ 372,609 

$ 372,609 

20,000 $ 20,000 

$ 20,000 

$ 392,600 
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Greater Vernon Water 
8.6 MUd Okanagan Lake Raw Water Pump Station 

Conceptual Capital Cost Estimate 

Item Description Quantity 

5.0 BUILDING MECHANICAL 

5.1 Building Heating and Yentllation 
5.1.1 Lakeshore Pumphouse 1 

TOTAL 5.1 ·BUILDING HEATING AND VELTILATION 

TOTAL 5.0 ·BUILDING MECHANICAL 

C:\Brett\GVS-W\TM 9- System Separation Options\Version 4\Est-Okanagan Lake PS-2013-05-03.xls 

AS'COM 

Unit 

LS 

Unit 
Price 

Job No. 60159280 
3-May-13 

Rev.1 

Extension 
m 

35,000 $ 35,000 

$ 35,000 

$ 35,000 

Page6of9 



Greater Vernon Water 
8.6 ML/d Okanagan Lake Raw Water Pump Station 

Conceptual Capital Cost Estimate 

Item Description 

6.0 ELECTRICAL AND INSTRUMENTATION 

6.1 Electrical 
6.1.1 Lakeshore pumphouse 

Electrical service and BC Hydro connection fees 
MCC and power distribution 
Raw Water PS Exterior Stand-By Generator 200 kW rated C/W 
enclosure, tank and transfer switch 
Power feeders to Process Loads 
Cable Tray and Grounding installation 
Lighting and small power 
Testing, Commissioning and Start-up 

Total 6.1.1 Lakeshore Pumphouse 

TOT AL 6.1 • ELECTRICAL 

6.2 Instrumentation 
6.2.1 Instrumentation and Control! Allowance 

TOTAL 6.2 - INSTRUMENTATION 

TOTAL 6.0 ·ELECTRICAL & INSTRUMENTATION 

C:\Bretl\GVS-W\TM 9 - System Separation Optlons\Verslon 4\Est-OKanagan Lake PS-2013-05-03.xls 

Quantity 

1 
1 
1 

1 
1 
1 
1 

1 

A:COM 

Unit 

LS 
LS 
LS 

LS 
LS 
LS 
LS 

LS 

Job No. 60159280 
3-May-13 

Rev. 1 

Unit Extension 
Price ($) 

15,000 $ 15,000 
75,000 $ 75,000 

0 $ -

55,000 $ 55,000 
10,000 $ 10,000 
7,500 $ 7,500 
7,500 $ 7,500 

$ 170,000 

$ 170,000 

75,000 $ 75,000 

$ 76,000 

$ 260,000 

Page 9 of9 
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TECHNICAL MEMORANDUM NO. 10 
GVW FINANCIAL PLAN 

 
Link to TM on the RDNO website: http://www.rdno.ca/docs/TM10_Financial_Plan_FINAL.pdf  
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AECOM, Associated Engineering, Kerr Wood Leida! Regional District of North Okanagan Water Utility Master Plan 

1. Introduction 

The objective of Technical Memorandum 10 is to provide a complete long range forecast of the anticipated 
revenue requirements for all of the technical options that have been shortlisted by the Greater Vernon 
Advisory Committee (GVAC) for closer financial evaluation. Based upon a forecast of revenue requirements 
it is also possible to estimate the impact of each shortlisted technical option on future domestic water rates. 

Technical Memorandum (TM) 9 provided technical details on nine options that could address all of the water 
requirements specified in earlier portions of the Master Water Plan. Each option includes a range of benefits 
and each has a different cost life cycle. Following consultation with the Technical Advisory Committee 
(TAC) in May, 2013, the TAC recommended Option 2 and 3 to be examined in closer financial detail. GVAC 
supported this and added Option 1 to be included with Option 2 and 3 to be examined in closer financial 
detail. GVAC also supported that Option 2 (Treatment at Duteau and Mission Hill with partial separation) be 
the recommended Option. Option 3 would be included to provide full financial implications of the system 
separation of devolution if pursued in the future. The GVAC also recommended to the Board that the Draft 
Master Water Plan proceed under the general direction provided under Option 2 - Treatment at Duteau and 
Mission Hill with Partial System Separation under the subject that the trunk irrigation line be sized for Option 
3 - Treatment at Duteau and Mission Hill with Complete System Separation. 

While some aspects of the financial plan will remain uncertain, such as the amount of grant funding that can 
be obtained for proposed capital works, the basic financial plan and forecast for Options 1, 2 and 3 can be 
established for the purposes of making a comparison to identify the difference in cost between each of the 
options. Specifically, the objectives of this Technical Memorandum are to: 

• Provide the total life cycle costs of Options 1, 2 and 3. 
• Prepare a long range cash flow forecast of Options 1, 2 and 3. 
• Determine the approximate impact on water rates that will be required in order to support the Master 

Water Plan for Options 1, 2 and 3. 
• Identify financial variables that could materially impact the option life cycle costs. 
• Identify any outstanding financial matters. 

lM10_Finanei,. Plan_R3_Finol.Oocx 



AECOM, Associated Engineering, Kerr Wood Leida! Regional District of North Okanagan Water Utility Master Plan 

2. Financial Implications of Options 1, 2 and 3 

The purpose of this financial projection is to identify the technical option (presented in TM 9) that presents 
GVW customers a water system that meets all of the requirements that have been defined in the previous 
TMs at the most affordable cost. Since it was agreed by the TAC that the financial comparison should take 
into account full lifecycle costs, the forecast has been extended to a 50 year horizon. It is important to note 
that the financial comparison includes only the following: 

• Revenue requirements for operating and maintaining all current GVW infrastructure (for both 
domestic and irrigation customers). 

• Revenue requirements of servicing current debt obligations. 
• Revenue requirements for operating and maintaining the new infrastructure required under each 

option. 
• Revenue requirements of acquiring the new capital investment under each option (both new debt 

and/or pay as you go acquisitions through cash or withdrawals from reserves). 
• Revenue requirements of administering and managing the GVW under each option. 
• An annual revenue requirement allowance of $2 million per year for unspecified but necessary 

sustaining capital expenditures has been included in each option. 
\ 

Investment requirements that are not included in the comparison are: 

• ·Revenue requirements to renew aging infrastructure. TM 8 noted that significant portions of existing 
GVW infrastructure will require replacement or renewal over the forecast horizon and that the 
magnitude of this investment will be substantial (TM 8 estimated that a 25 year average annual 
requirements will be approximately $3 million per year). The option forecasts in Appendix A 
presently includes an allowance of $2 million per year to address unspecified sustaining capital 
needs. Since the infrastructure renewal program will be identical in all of the options, omitting the 
financial impact of an incremental renewal program will not limit the ability to make financial 
observations between the options. 

• Future revenue requirements to fund significant capital improvements that have not been identified 
in this MWP. Since this MWP includes the next 10 year planning horizon for all water quality 
improvements, it is not possible to plan or estimate capital projects required after 2023 (with the 
exception of the capacity expansion project that is anticipated in 25 years) even though this forecast 
extends to 50 years. 

2.1 Financial Assumptions 

This financial forecast was prepared for the purpose of illustrating Technical Options 1, 2 and 3. To enable 
the process the following assumptions have been incorporated into the model: 

• The projections are based on an inflation rate of 2% per year and a discount rate of 5% (which 
reflects an estimate for the long term cost of capital} and a MFA borrowing rate of 5%. 

• Water rates will be determined through a political process that has not been included in this Master 
Water Plan. 

• It is assumed that over the long run, transfers of funds to and from the Capital Reserve will net out to 
zero and no estimates have been made to compute specific yearly transfers to or from these 
reserves. 

• Some of the forecasted capital projects are at least partially attributable to meet the needs of future 
growth. The portion that is attributable to meet the needs of growth will be eligible for DCC funding. 
It is anticipated that DCC revenue in the future will be low what Is available can be used in future 

TM10_Financiel Plan_R3_FiM.Doex 2 



AECOM, Associated Engineering, Kerr Wood Leida! Regional District of North Okanagan Water Utility Master Plan 

years to offset the annual debt payment associated with the DCC eligible facilities. Since GVW will 
need to incur and carry the debt in advance of DCC revenue collection, the full cost of these facilities 
has been budgeted through rates. 

• The future capital costs for new, local distribution systems have not been included in the revenue 
requirement projections since these will be 100% funded by developers and assume no impact on 
water rates. 

• In the past, some of the capital projects in each option would have qualified for partial assistance 
from infrastructures grants from senior levels of government, particularly capital projects associated 
with enhancing th.e quality of drinking water. Since this investment needs to occur regardless of the 
availability of grant funding, the financial comparison assumes no grant funding and that the entire 
investment will be paid by customers. If grants do become available through the implementation 
horizon, this will serve to reduce the program cost to rate payers. 

2.2 Option Financial Cost Summary 

Appendix A presents the detailed annual revenue requirement forecast for each of Options 1, 2 and 3. Each 
forecast includes: 

• The specific capital investment program that is anticipated under the option. Major investments are 
assumed to be debt funded and the resulting bond payment is calculated for the revenue 
requirements for the term of the debt. Where feasible, smaller capital projects are assumed to be 
paid in the year of their acquisition either from reserves or directly from rate revenue. 

• The O&M cost implications with the new capital investment program under each option. Anticipated 
O&M expenses for each new facility are estimated individually and are assumed to extend through 
the remainder of the forecast once the facility is commissioned. 

• Existing O&M costs associating with current GVW facilities are assumed to extend through the 
remainder of the forecast unless the facility is no longer required. 

• Sustaining Capital Expenditures include ongoing capital requirements that are not part of the MWP 
program. These could be capital replacements, renewals or minor betterments to enhance existing 
GVW facilities. This is estimated as $2 million per year in future years (and Is inflation adjusted). 

The year to year revenue requirements of each option are presented in Figures 2.1 to 2.3 on the following 
pages. To simplify each figure, the forecast is graphed for only 35 years of the 50 year forecast. All debt 
obligations are fully paid- in 2043 and after this time, the revenue requirements increase at the same rate in 
all three options because of the inflation (2%) factor. 

lM1D_Rnancial Plan_R3_Flnal.Ooox 3 



AECOM, Associated Engineering, Kerr Wood Leida! Regional District of North Okanagan Water Utility Master Plan 

Figure 2.1: Annual Revenue Requirements for Option 1: Treatment at Duteau and Mission Hill 
With No Additional Separation 

$40,000,000 ------------------~----------------------

$35,000,000 +---------·----------~~------------------

$30,000,000 +---------------·-·------~---------··-·---------------

$25,000,000 .,_ _________ __,._.._,.._,._._ _______________________________________________ ___ 

$20,000,000 .,_ _____ ,_.._....._....._.._. .............. a-<~-------------------------------------------------------

$15.000,000 .....,,_.,_,_.,.._.,_.,,_.._....._....._.._. .............. __, ....... ._ _________________________________________________ ___ 

$10,000,000 -""""""""""""L,JL..,JI .................................................... ...,_.......,.,._.,._ ..... ...,....,.....,. ...... ....,. ................ .....,.....,,...._,...._,.....,......,......,.........-., 
~~~~~~~~~~~~~~~~~~~~~$~~~~~~#~\~#"'-t\~#{P~ 

Figure 2.2: Annual Revenue Requirements for Option 2: Treatment at Duteau and Mission Hill 
With Incremental Separation 

$40,000,000 ~---------·----------------------------

$35,000,000 +-------------------------------------

$30,000,000 -l-----------1--11--11--11-11-11-11-11-11-11-11-11-11-11-1------------
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Figure 2.3: 

$40,000,000 

Annual Revenue Requirements for Option 3: Treatment at Duteau and Mission Hill 
With Full Separation 

$35,000,000 f--------------...-ll-llf-11,_.-~-----------------

$30,000,000 

$25,000,000 

$20,000,000 f---9---9-+-a---a---9-9-m-19-ll-ll-IHl-llf-llf-ll__.__._._._.__._ ____ ._.__ __ __,__,Hl-IHHl-9--

$15,000,000 - -

To show a year by year comparison of the revenue requirements for each of the options, Figure 2.4 below 
summarizes the individual option revenue requirement profiles in a single view. The summary is based on a 
2% inflation rate and 5% discount rate. 
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Figure 2.4: Option Spending Profiles 

$40,000,000 ....-----·----------------------------

- optionl 

- Option2 

- option3 

$15,000,000 1--------------------------------

$10,000,000 1----------------------------------

$5,000,000 +--------------

Notes and Observations 

1. Option 2 and 3 physically differ in that Option 3 fully separates the domestic and irrigation 
distribution system between 2013 and 2017. This large scale separation program results in a rapid 
increase in revenue requirements over this time. The treatment plant capital programs in Option 2 
and 3 are essentially the same. 

2. Option 3 represents the premium that would be required in order to facilitate a fully separated 
domestic and agricultural water system. The Net Present Value (NPV) of this premium is about 
$32.SM over the 50 year horizon (see Section 2.3) 

3. Option 1 and 2 differ in that Option 1 includes no further system separation, however the Duteau 
Creek WTP must therefore be larger than in Option 2 and 3. This requires the Option 1 Duteau 
Creek WTP to be more expensive. 

4. Once all of the debt is repaid in about 2043, Option 1 's annual O&M expense is slightly more that 
Option 2 and 3 due to the larger Duteau Creek WTP. 
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3. Impact on Water Rates 

It is understood by all GVW stakeholders that the investment required under the Master Water Plan will 
require drinking water rates to increase regardless of the long term option selected. Once the GVW has 
agreed to an optimal strategy to address the Master Water Plan demands, the resulting revenue 
requirements will need to be translated into a rate structure that best meets the needs of the utility and the 
utility's customers. Since the GVW uses consumption-based water rates, larger users of water will pay a 
greater amount than users who practice water conservation. Further, GVW domestic water rates presently 
include an inclining block structure to provide an additional financial incentive for domestic customers to 
reduce water consumption during the peak summer season. If continued, this will place an even larger 
portion of charges to high volume water consumers. 

Since the water rate setting process is directed by a range of policy objectives (as noted in TM 8), it is not 
possible to predict precise water rates for the different customer classifications and different consumption 
behaviors within each customer classification as a result of the required new investment. It is also possible 
that water rate policy changes may result in alternative approaches to setting water rates in the future. For 
example, the 2012 water rate bylaw saw an increase to the fixed portion of the water charge to reduce the 
risk of revenue shortages in wetter than average summers). At the end of the day however, the additional 
required revenue must be collected and the source of the revenue will be the water customers. It is 
therefore important that the GVW inform water customers about the impact of the Master Water Plan on the 
cost of water over the planning horizon. 

3.1 Indexed Against 2012 Total Revenue Requirements 

To simplify a comparison of current domestic rate water rates and their impact under the different options, 
the use of an index is presented in Figure 3.1. Since the costs of the new capital investments described in 
each option will be borne by domestic water customers, the revenue requirements in each year are 
compared to the total revenue requirements of 2012 as the base year. The impact of each option on 
domestic water customer's annual water bill is shown as an index starting from 1.0 in the base year (2012) 
Figure 3.1 projects the impact of each of the three options as a year to year change of the index (which 
essentially mirrors the investment profile of each option). 
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Figure 3.1: Index of Water Rates in Options 1, 2 & 3 from 2012 Base 

3.00 
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2.20 

2.00 
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- opuon2 

- Option3 

1.80 
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1AO 

1.20 

1.00 

-----------------------------

Notes and Observations 

1. In actuality, water rates would attempt to smooth the lines so that year to year downward and 
upward movements would be minimized. 

2. The water rate under each option will rise at different rates during the first few years of the program. 
While Option 1 's rate of increase is based mostly on inflation (factored at 2% per year), Option 2 and 
3 will see major investments in separating the domestic water system from the agricultural system. 

3. Once the separation work is complete, the lines associated with each option move roughly parallel 

4. Option 3 breaks through the 2.0 Index (indicating a doubling of 2012 costs) in 10 years (2023) and 
peaks in 2029. Option 1 and 2 do not break the 2.0 index level. 

5. Even though the graph shows a decrease in revenue requirements after 2036, it is not realistic to 
expect rates to drop, as this is beyond the detailed accuracy of the proposed capital programs. It is 
expected that new future utility requirements will result in new capital requirements. 
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Appendix A: Option Revenue Requirement Forecast 
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APPENDIX K 
 

FORMAL AGREEMENT WITH INTERIOR HEALTH 
UNDER SECTION 38 OF THE BC PUBLIC HEALTH ACT 

 
Link to the  Agreement on the RDNO website:  

http://www.rdno.ca/docs/171020_AGR_IH_Public_Health_Act_DCWTP_filtration.pdf 

http://www.rdno.ca/docs/171020_AGR_IH_Public_Health_Act_DCWTP_filtration.pdf


Interior Health 
~ ~ 

October 12, 2017 

David Sewell 
Chief Administrative Officer 
Regional District of North Okanagan 
9848 Aberdeen Rd. 
Coldstream, BCV I B 2K9 

Dear Mr. Sewell: 

~k,cc;m liW[EID) 
OCT 1 7 2017 

REGIONAL DISTRICT OF 
NORTH OKANAGAN 

RE: Public Health Act agreement for Greater Vernon Water system improvements 

The following is the formal letter of agreement under section 38 of the BC Public Health Act as 
discussed on August I'\ 2017. This letter of agreement has been written to support updates to 
the Greater Vernon Water system's Master Water Plan, specifically for treatement upgrades to 
achieve provincial surface water treatment objectives. 

Formal Agreement under section 38 of the BC Public Health Act: 

I. Prior to December 31, 2017, complete and submit a copy of the approved 2017 revised 
Master Water Plan to Interior Health 

2. Prior to March 31, 2018, install UV treatment at Duteau Creek Water Treatment Plant 

3. Prior to August 31, 2018, provide a letter to Interior Health confirming if, in 
consideration of the third-party independent review of the Duteau Creek Water 
Treatment, any changes are required to current plans for achieving the provincial 
surface water treatment objectives 

Thank you for committing to participate in the Interior Health sponsored third-party 
independent review of the Duteau Creek Water Treatment Plant's innovative treatment design. 
Both the review and this agreement reflect our joint commitment to Greater Vernon Water 
achieving the BC surface water treatment objectives and the common goal of clean, safe, and 
sustainable drinking water for everyone. 

Bus: 250-833-4173 Fax: 250-833-4117 
Email: jivor.norlin@interiorhealth.ca 
Web: www.interiorhealth.ca 

.. . I 2 

POPULATION HEAL TH 
851 - 161

" St NE, Box 627 
Salmon Arm, BC V1 E 4N7 



David Sewell, Letter of Agreement 
October 12, 2017 

Page 2 

If you have any questions or at any point think the conditions of the agreement will not be met 
please contact me at the address or numbers provided. 

Sincerely, 

jf!l!f 
J. Ivor Norlin 
Manger Drinking Water Systems 

JIN/ljb 
cc: RDNO - Zee Marcelin, P.Eng., General Manager - Utilities 

Interior Health - Dr. Kamran Golmohammadi, Medical Health Officer 
Aaron Miller, Corporate Director Population Health 
Dan Byron, Team Leader, Large Water 
Gordon Moseley, Specialist - Environmental Health Officer 
Wayne Radomske, P.Eng., Public Health Engineer 

Please sign below and forward a copy to me. 

I, David Sewell, agree to the formal terms outlined above regarding the Greater Vernon Water 
system established under section 38 of the BC Public Health Act on behalf of the Regional 
District of North Okanagan. The RDNO commits to all and best efforts in meeting these 
deadlines. In the event of unforeseen circumstances causing a delay in achieving the stated 
deadlines, In terior Health will be notified immediately of the delay and the revised expected 

date of delivery. 

Date 
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APPENDIX L 
 

2017 MASTER WATER PLAN 25-YEAR CAPITAL PLAN 
 

Link to the 25-Year Capital Plan on the RDNO website: 
http://www.rdno.ca/docs/2017_MWP_25_Yr_Capital_Plan.pdf  

http://www.rdno.ca/docs/2017_MWP_25_Yr_Capital_Plan.pdf


Greater Vernon Water
2017 Master Water Plan 25-Year Capital Plan

Project Project Description 25 Year Total 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041
1  SW Vernon Pressure (PZ431) Zone Reservoir 549,851$            549,851
2  Headgates Dam Improvements - Construction Phase 1,385,015$         1,385,015
3  BX - Elec/PS upgrade design study 30,633$              30,633
4  30 St - Hwy 6 to 37 Ave - Engineering 60,000$              60,000
5  Venables Way : Aberdeen to Middleton - Upgrade watermain 252,063$            252,063
6  Remove DND reservoir - replace with PRV 568,840$            568,840
7  Raising Kal Intake by 3 m 118,350$            118,350
8  Dallas Road watermain 116,000$            116,000
9  Aberdeen Low Level outlet 333,138$            333,138

10 Kal Lake Road Giles Drive to Howe Drive pipe replacement 752,202$            752,202
11  VER - 30 ST - HWY 6 TO 30 AVE 17,249$              17,249
12 VER - 28 AVE - 29 ST TO 30 ST 165,000$            165,000
13 VER - 29 AVE - 29 ST TO 30 ST 109,321$            109,321
14 OK1 pump station improvements 18,173$              18,173
15 PRV - Silver Star and E Dedecker Rd 284,481$            284,481
16  Highway # 6 Watermain from Ricardo east to King Edward FSR 226,980$            226,980
17  Juniper Drive 50,000$              50,000
18 35 St - 28 Ave to 30 Ave - CoV 190,000$            190,000
19  35 Ave - 24 St to 27 St - CoV  300,000$            300,000
20 29 Ave - 30 St to 32 St - CoV 280,000$            280,000
21 30 St - 30 Ave to 34 Ave - CoV 195,000$            195,000
22 School Rd - South from Hwy 6 190,000$            190,000
23 Kal Lake Rd - Coldstream to 14 Ave - CoV 20,000$              20,000
24 DCWTP - UV Installation 7,000,000$         7,000,000
25 Howe Drive - Kal Rd to North of Howe Dr 240,000$            240,000
26 Oversize Water Main - Boss Creek Development 85,000$              85,000
27 Hwy 6 - King Ed FSR to Vimy Rd 920,000$            920,000
28  Replace PU's # 04 - 2000 Ford Pickup & #03 - 99 Chev - Silverado 80,000$              80,000
29 Replace Ranch Well #1 plus new pumphouse 365,000$            365,000
30 North Swan Lake Reservoir 200,000$            200,000
31  42 Ave - 35A St to Alexis Park Dr 260,000$            260,000
32 Kalavista Rd - Kalamalka Rd to south side of lagoon 580,000$            580,000
33 SCADA/Electrical at BX & Swan Lk Area Pump Stations 60,000$              60,000
34 Kal Lake PS Meter 25,000$              25,000
35 SRWs for Water Quality Loops 60,000$              60,000
36 Star Road to Marmot Court 360,000$            360,000
37 Installation of 2 Kiosks to eliminate confined spaces 60,000$              60,000
38 Anderson Land Purchase 450,000$            450,000
39  Capital Project Contingency 8,750,000$         350,000 350,000 350,000 350,000 350,000 350,000 350,000 350,000 350,000 350,000 350,000 350,000 350,000 350,000 350,000 350,000 350,000 350,000 350,000 350,000 350,000 350,000 350,000 350,000 350,000
40 Water meter replacement program & remote reads 900,000$            300,000 300,000 300,000
41 Radio Transmitters in GVW Service Area 1,092,841$         442,841 325,000 325,000
42 Meter replacement Program - Domestic/ICI 11,507,133$       707,133 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000
43 Pipe oversizing for growth and development 2,400,000$         100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000
44 Vehicle Replacements 560,000$            40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000
45 Duteau Creek WTP UV Treatment Study 50,000$              50,000
46 Duteau Creek WTP Chlorine Mgmt of THMs 400,000$            200,000 200,000
49 Mission Hill WTP Filtration Predesign 300,000$            300,000
50 Mission Hill WTP Filtration Engineering 3,312,000$         3,312,000
51 Mission Hill WTP Filtration Construction 29,810,000$       29,810,000
52 Aberdeen Dam Improvements 6,978,000$         6,978,000
53 Goose Lake Supply from Okanagan Lake 3,312,000$         3,312,000
54 Gold-Paradise Extension 3,975,000$         3,975,000
55 PZ431 SW Vernon Reservoir 1,600,000$         1,600,000
56 Electrical and Controls Upgrades on Combined Service Pump Stations 2,650,000$         2,650,000
57 Learmouth Drive Watermain (Incl School Rd Watermain) 585,000$            585,000
58 Kalamalka Lake Pump Station Upgrade - Add Jockey pump first/250hp pu 276,000$            276,000
59 Supply Main Twinning from Kal Lake to Mission Hill WTP  1,082,000$         1,082,000
60 McMechan Reservoir Dedicated Supply Main 1,910,000$         1,910,000
61 Lavington System Separation  - van Kyserlink PS to Reid Rd/Learmouth R 6,624,000$         6,624,000
62 Lavington System Separation - West of Reid Rd &Learmouth Rd - Multiple 26,760,000$       13,380,000 13,380,000
63 Algae control on Goose Lake - ultrasonic/solarbee 1,600,000$         1,600,000
64 Pleasant Valley and Elmwood Roads 916,000$            916,000
65 Silver Star Road 728,000$            728,000
66 Okanagan Avenue 1,353,000$         1,353,000
67 Easement North of Kal Lake 260,000$            260,000
68 Scott Road - Main 312,000$            312,000
69 Construct PRV at BX Fire Hall 250,000$            250,000
70 Foothills: PZ 665 Reservoir 416,000$            416,000
71 Eastside Road 3,433,000$         3,433,000
72 North Swan Lake Reservoir Construction/Oversizing 2,200,000$         2,200,000
73 Watermain: 580m of 200mm supply pipe on Glenhayes Road 300,000$            300,000
74 3rd Well at Coldstream Ranch 130,000$            130,000
75 Highway # 6 Watermain from Murphy Road to Brewer Road - Phase 6 312,000$            312,000
76 Highway # 6 Watermain from 6884 Hwy 6 to School Road - Phase 7 702,000$            702,000
77 Highway # 6 Watermain from Brewer Road to 6884 Hwy 6 - Phase 8 520,000$            520,000
78 School Road: Hwy 6 to south side of railway tracks - Phase 9 260,000$            260,000
79 Complete 750mm trunk watermain between Kal PS and MHWTP 1,325,000$         1,325,000
80 Cunliffe Reservoir - upgrade or replace 1,850,000$         1,850,000
81 Aberdeen Interconnect - Another PRV to feed Cunliffe from PRV24 1,050,000$         1,050,000
82 Upsize main on Aberdeen: Venables to Rendall (Fire Hall) 550,000$            550,000
83 35th Avenue: Hyw 97 (32nd St) to Pleasant Valley Road 1,050,000$         1,050,000
84 Hwy 97 from Meadowlark Road to 125 m south of Elmwood Road 624,000$            624,000
85 Non-identified Project Asset Renewal Allocation 159,307,972$     2,487,800 2,965,672 2,059,354 2,725,106 4,691,608 4,987,260 5,322,912 5,618,564 4,824,216 6,209,868 6,465,520 6,515,172 7,056,824 7,392,476 7,648,128 7,983,780 8,239,432 8,575,084 8,830,736 9,166,388 9,422,040 9,757,692 10,013,344 10,348,996

TOTAL GREATER VERNON WATER 311,240,242$     18,457,270 7,755,800 7,760,672 8,334,354 6,400,106 9,753,608 36,361,260 7,272,912 6,648,564 13,792,216 8,607,868 14,029,520 9,876,172 9,321,824 8,292,476 13,931,128 22,263,780 9,179,432 13,450,084 9,770,736 23,446,388 10,362,040 10,657,692 10,953,344 14,560,996
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