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Executive Summary 
The Regional District of East Kootenay (RDEK) has been working toward water system improvements for the 
Windermere Community Water System Service Area (Windermere) in order to comply with the drinking water 
quality requirements of the Interior Health Authority.  In January 2011, the Interior Health Authority (IHA) issued 
a letter outlining their requirements for RDEK to bring the Windermere water service into conformance with their 
43210 water quality objective, and indicated that RDEK was expected to implement means to meet the objective 
by January 2015.  IHA later extended the timeline to the end of 2016 for the community to select an option. 

In a June 2011 referendum, the Windermere service area landowners voted against proceeding with the 
proposed arrangement for a bulk water supply connection from the Parr Utilities’ water system.  A public 
consultation process followed, with the objective of determining the community’s priorities.  The priorities were 
identified as: 

• provision of safe drinking water (quality); 
• at the lowest fees and taxes; and 
• a preference that the infrastructure remained publically owned. 

Given this process, the Windermere Water Improvement Options study was completed in 2013, which: 

• evaluated nine alternatives arising from the above public consultation process; 

• included, for reference purposes, a ‘bulk water supply from Parr Utilities’ option, similar to the proposal voted 
on in the June 2011 referendum; 

• selected a shortlist of four preferred options for more thorough evaluation; and 

• completed a comparative risk and cost comparison for the four options. 

During this process there was significant communication with, and input from, a Local Working Group 
comprising knowledgeable Windermere landowners and RDEK staff. 

Since 2013, RDEK has completed the following: 

1. An assessment of groundwater potential (not feasible); 
2. Consideration of re-assigning commitments for the Fire Hall (removed the Fire Hall as an option); 
3. Expansion of the Windermere Reservoir; and 
4. Refinement of all costs to 2016 and reflecting latest servicing costs from Parr Utilities. 

The costs and discussion developed in this Final Report – 2016 Update are primarily for the purpose of 
comparing the three shortlisted options.  Following selection of a preferred option, preliminary engineering work 
is required to determine the actual scope and cost of the capital project to be completed to address the IHA 
water quality objectives. 

The shortlisted options are the: 

1. Reservoir Option – construction of a new water treatment plant located near the existing Windermere Reservoir; 

2. Bulk Supply from Parr Option – based on securing a long-term bulk treated water supply arrangement with 
the adjacent Parr Utilities Ltd.; and 

3. Parr Purchase Option – based on a proposed purchase of the Parr Utilities’ water supply, treatment and 
distribution assets by RDEK.  
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Comparison of the estimated capital and operating costs for the options is as follows. 

Table E-1: Comparison of Options – Estimated Capital and Operating Costs 

Cost Estimate Reservoir 
Option 

Bulk From 
Parr 

Option 

Parr 
Purchase 

Option 

Capital Cost $8,284,000 $8,774,000 $2,438,000 
Estimated Parr Purchase Cost1   $5,500,000 
Total Capital Cost $8,284,000 $8,774,000 $7,938,000 
Annual Operating Costs $465,000 $191,000 $380,000 
Parr Bulk Water Service Charges2  $453,000  
Total Annual Operating Cost $465,000 $644,000 $380,000 
1 Subject to final negotiation. 
2 The estimated rate to be paid to Parr Utility and would vary based on the number of connections 
and still requires Comptroller approval. 

The following conclusions arise from this report. 

1. This report summarizes the results of assessment of nine water supply options for the RDEK Windermere water 
service area.  Detail is provided herein for the three options that best meet the community’s objectives of: 

a. provision of safe drinking water (quality); 
b. at the lowest fees and taxes; and 
c. with a preference that the infrastructure remains publically owned. 

2. It is the purpose of this report to assist in selecting a preferred option.  Accordingly, the work is comparative 
rather than detailed, with discussion of required capital improvements, risks and costs developed for each 
option.  As reasonably possible, the options are compared on an equal basis.  At this stage of analysis there 
are some uncertainties that will be addressed during the next stage (preliminary engineering).  Depending 
on the option selected, the preliminary engineering stage may include pilot water treatment testing, land 
acquisition, phasing refinements, sizing, capacity and costing refinements. 

3. At this stage, the three preferred options compare as follows: 

a. All options provide safe water; 

b. Options except the ‘Bulk Supply from Parr Utilities’ are publically owned; 

c. For the ‘Parr Purchase’ option, the Windermere service area’s cost related to RDEK purchase of Parr 
Utilities is subject to final negotiation. 

d. Based on the lowest ten-year costs, and subject to the Parr purchase cost negotiation noted above, the 
options rank as follows from lowest to highest cost: 

i. Parr Purchase Option; 
ii. Reservoir WTP Option; then the 
iii. Bulk Supply from Parr Option. 
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1. Introduction 

1.1 Purpose and Context 

Background 
The Windermere Water System is a public water system owned and operated by the Regional District of 
East Kootenay (RDEK), which provides potable water for the community of Windermere.  The 
community’s water source is Windermere Lake, with primary chlorination as the water treatment process 
presently in place.  The Interior Health Authority (IHA) issued a water quality advisory for the water 
system in 2006, and the advisory remains in place.  The basis for the advisory is routine high turbidity 
levels in the Windermere Lake source, and inadequate water treatment to address public health 
concerns related to the high turbidity. 

RDEK received a Building Canada Fund (BCF) grant in 2010 to assist in implementing water quality 
improvements and water metering at Windermere.  The water metering project is complete, and in 2016 
the BCF fund was applied to priority water quality improvements via the reservoir expansion project. 

This report presents the processes and findings since the RDEK’s August 2012 Request for Proposals 
(RFP) to evaluate and provide information for Water Improvement Options for the community of 
Windermere.  The report summarizes the results of a multi-year process of information gathering, 
options review, risk assessment and development of probable construction and operations costs for a 
number of options of interest to the Windermere community water users and RDEK.  The process 
involved a number of steps to build a common understanding between RDEK staff and elected officials, 
local water users and KWL. 

The work included the following key activities: 

• Review of information related to regional planning and water servicing, background Windermere 
water system engineering studies, Windermere water treatment upgrade options and public 
communications leading up to the 2011 referendum, and the public consultation processes 
since 2012; 

• Review of several existing known upgrading options, such as:  

o a community stand-alone treatment plant, located either; 
- at the existing pump houses; 
- at the old fire hall (per the ‘citizen’s alternative’); 
- at the reservoir site; 

o a groundwater source; 
o Twin Lakes source, a deep lake on Windermere Creek east of the community; 
o extending the existing Windermere Lake water intake; 
o bulk water purchase from Parr Utilities; and 
o the potential purchase of Parr Utilities by RDEK; 

• Development of water system upgrades on both the Windermere and the Parr Utilities systems; and 

• Preparation of capital construction and annual operating cost estimates. 
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The following related engineering reports have been issued: 

• Windermere Water System Improvement Options, KWL, Dec 2013; 

• Windermere Water Improvement Options – Parr Utilities Assessment, KWL, Sept 2014; and 

• Groundwater Development Potential, South Windermere, Electoral Area F, Windermere, BC, 
Piteau Associates, Mar 2015. 

This report presents a detailed comparison of the three favoured options for further consideration by the 
Windermere community and RDEK. 

Public Process 
Following an engineering review of water system improvement options, and a community input and 
consultation process, a proposed solution was taken to a public referendum in June 2011.  The proposal 
involved purchase of bulk treated water from Parr Utilities, the private water utility located immediately 
north of the Windermere community.  In the 2011 referendum, the Windermere community did not 
approve proceeding with the proposed approach.  Community members and the RDEK feel that the main 
concerns of the voters were high cost, future uncertainties related to reliance on a third-party private 
utility, and that all options had not been adequately considered.  Particularly, just prior to the referendum 
several landowners presented a water system upgrade alternative involving use of the local Old Fire Hall. 

In the spring of 2012 RDEK further engaged the public via surveys and round table discussions to 
determine the community’s priorities.  The discussions led to identification of three key priorities:  

1. Provision of safe drinking water (quality); 
2. At the lowest possible fees and taxes; and  
3. A preference that the infrastructure remained publically owned.   

Additional engineering and cost development work was completed, and presented to the public in 
December 2013 and January 2014 for discussion via open houses and opinion surveys.  These served 
to further inform the public and to provide feedback to RDEK regarding the public’s preferences.  
Appendix A contains a summary of the open house feedback and online opinion surveys.   

The public processes, information presented, and results of the community consultations are further 
documented on the RDEK website. 

Regional Water Servicing Context 
In development and evaluation of water system improvement options, it is prudent to consider the 
regional context as, over time, the existing development areas on the north east shore of Windermere 
Lake are likely to grow together into one contiguous community.  Significant waterworks improvements 
should be complementary to the long-term objective of integrated, cost-effective water infrastructure 
serving the area. 

Figure 1-1 illustrates the existing communities and developments along the northeast shore, as well as 
the key regional infrastructure components, with emphasis on the Windermere and Parr water systems.  
Appendix B contains a map showing the current service area boundaries of Windermere Water and 
Sewer Company Ltd. (WWSC). 
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The work presented in this report supports the objective of regional servicing through: 

• maintaining a planned regional pressure zone approach throughout the service area; 

• sizing north-south water transmission capacity, to accommodate the existing and future infill 
development located between the Parr and Windermere service areas; and 

• including an option that contemplates local government (RDEK) ownership of a regional water system. 

1.2 Project Approach 
A significant component of this work has been the involvement of key community members and RDEK 
staff in development of a common understanding of community objectives and concerns.  The options 
presented in this report have been developed, critiqued and reviewed through several teleconferences 
and workshops involving key individuals, known as the Local Working Group, as acknowledged in the 
following section. 

1.3 Acknowledgements 
The following individuals, informally referred to as the Local Working Group, are acknowledged for their 
valuable contributions to this report. 
Ms. Elizabeth Ahlgren Project Supervisor, Engineering Services, RDEK 
Mr. Brian de Paoli Project Supervisor, Engineering Services, RDEK 
Mr. Brian Funke Engineering Services Manager, RDEK 
Ms. Wendy Booth RDEK Electoral Area F Director 
Mr. Mick Eldstrom Chairman, Windermere Water Utility Advisory Commission 
Mr. Steve Lackey Landowner 
Mr. Levine Ollenberger Landowner, member of Windermere Public Consultation Committee 

1.4 Acronyms and Terminology 
ADD average day demand (annual water consumption/365 days)  
Commission the Windermere Utility Water Advisory Commission (the service area advisory 

commission established by RDEK Bylaw No. 1783, 2004) 
Comptroller The Comptroller of Water Rights, an independent, quasi-judicial regulator 

responsible for regulation of private water utilities under the Water Utility Act and 
Utilities Commission Act. 

CPCN Certificate of Public Convenience and Necessity (as issued by the Comptroller’s 
Office) 

CT Contact Time 
DCC Development Cost Charge 
DFO Department of Fisheries and Oceans 
EA Electoral Area 
ERU Equivalent Residential Units (for water demand forecasting) 
IHA Interior Health Authority 
FUS Fire Underwriters Survey, Insurer’s Advisory Organization 
HACCP Hazard Analysis and Critical Control Points, a risk assessment methodology 
L/s litres per second 
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SA Service Area (a specified service and boundaries, established by regional district 
bylaw) 

m3/s, m3/d cubic metres per second, cubic metres per day 
MDD maximum day demand (the maximum 1-day water consumption, a value used for 

design purposes, or a historic actual demand) 
MLd megalitres per day (1,000,000 L/d = 1,000 m3/d) 
MoE BC Ministry of Environment 
MoTI BC Ministry of Transportation & Infrastructure 
Parr Parr Utilities Ltd., a private utility initially commissioned in 1967 and regulated 

under the Water Utility Act and the Utilities Commission Act.  Parr’s service area 
is located north of the Windermere Water System.  In 2007 Parr came under the 
ownership (generally) of the Windermere Water and Sewer Company Ltd., which 
provides water and sewer services on the north east shore of Windermere Lake. 

PRV Pressure Reducing Valve 
RDEK Regional District of East Kootenay 
RFP Request For Proposals 
SFRE Single Family Residential Equivalent 
TWL Top Water Level (elevation, for water storage reservoirs) 
UV Ultra-Violet disinfection (method of water disinfection) 
Utilities Regulation Section The Water Allocation & Utility Regulation Section, BC Ministry of Forests, Lands 

& Natural Resources Operations 
Windermere the unincorporated local community within RDEK Electoral Area F 
Windermere Water System the Windermere Community Water System Local Service, a local service area 

established by RDEK Bylaw No. 926 
WTP Water Treatment Plant 
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2. Technical Background 

2.1 Introduction 
This section presents the technical basis for selection of shortlisted options. 

2.2 Water Demands 
Sizing of infrastructure components depends primarily on the anticipated water demand during the 
highest-consumption day of the year, typically in summer when water is required for irrigation and there 
is an influx of seasonal residents.  The Maximum Day Demand (MDD) recorded for Windermere in the 
past is 44 L/s, in 2001.  For future demand planning this value has been used and scaled according to 
the projected population growth to forecast the demand in 10 years and 20+ years (ultimate design 
build out). 

Table 2-1: Maximum Day Demand (MDD) 
MDD 

Forecast 
Equivalent Residential 

Units (ERU) 
MDD 
(L/s) 

2001 560 44 
10-year 742 58 
Build Out 1,100 86 

Use of the 2001 maximum day demand is conservative in that since then there has been water 
conservation education, and installation of individual water meters, which have led to decreased water 
demand in recent years.  Up-to-date water demand forecasting will be completed during preliminary 
design to optimize facility sizing prior to design and construction. 

2.3 Infrastructure Phasing 
Infrastructure has been sized as appropriate for either the 10-year growth scenario or the community’s 
ultimate build out.  For example, underground pipes are long lasting and expensive to install, so they 
are sized for about a 50-year design life.  Electrical equipment, on the other hand, would be installed 
incrementally as required.  The recent reservoir expansion has been sized for the anticipated 10-year 
demand, with land acquired for future expansion. 

The capital cost estimates have been prepared for the 20-year design horizon (ultimate build out), with 
the exception of the following components, which are sized for a 10-year design life as additional 
capacity for growth is readily phased: 

• Electrical; 
• Filtration units; 
• Water treatment plant (WTP) mechanical (including piping); 
• UV disinfection units; 
• Reservoir storage; and 
• PRV/pump station at the Windermere boundary. 

Costs for future upgrades would be paid for by the benefiting service area(s), and could be addressed 
through a variety of mechanisms, such as development cost charges (DCCs), which are fees paid by 
future developers for additional water system capacity.  Currently RDEK does not have DCCs in place 
for the Windermere Community Water System, or any other RDEK service areas. 
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For the option where Windermere supply would come from Parr, there would be a mechanism whereby 
Windermere developers would contribute to Parr’s future supply capacity upgrades.  The capital costs in 
this report include this cost component shown as a ‘capital contribution fee’, to be paid for each existing 
service at the time of connection to the Parr system.  Assuming that RDEK implements a DCC bylaw, 
all future new connections would contribute to future capacity through RDEK DCCs or Parr capital 
contribution fee. 

2.4 Fire Protection 
Water system infrastructure is designed to protect the community in the case of fire.  There needs to be 
sufficient volume of water available as ‘fire storage’, as well as transmission and distribution piping large 
enough to convey sufficient ‘fire flow’ to hydrants.  The criteria used in developing the shortlisted options 
is that proposed new infrastructure must meet the applicable standards for fire protection. 

Available information indicates that the building with the highest required fire flow in Windermere is the 
elementary school, located on Government Street.  This building is classified as institutional, and water 
supply guidelines dictate that a fire flow of 150 L/s be available for two hours.  The recent Windermere 
reservoir expansion has been sized accordingly. 

The guidelines are confirmed through a specific industry-standard (FUS) calculation.  This calculation 
was undertaken for the school – 150 L/s would be sufficient only if the school building had a fire 
sprinkler system, which it does not have at this time.  In this situation, the RDEK should advise the 
School District of the available hydrant capacity.  Upgrading of the local distribution mains would be 
required to provide the school with additional fire protection capacity.  This could be included in the 
preliminary engineering stage. 

2.5 Reservoir Storage 
Although in 2015/16 RDEK increased the reservoir capacity, internal water circulation and provision for 
rechlorination, this section provides the basis on which the reservoir capacity was determined.  

Community treated water reservoirs store water for three purposes: 

1. Fire protection storage (required fire storage for this project (excepting provision of improved fire 
flow capacity for the school) is 150 L/s for two hours, for a total of 1,080 m3); 

2. Balanced storage to meet consumer demand during peak usage times in the day (required 
balancing storage is calculated as 25% of MDD); and 

3. Emergency storage (calculated as 25% of fire storage plus balancing storage). 

The following table shows calculations in accordance with applicable standards.1 

 

 

 

 

  

                                                      
1 RDEK Bylaw No.1954 - Subdivision Servicing & BC Design Guidelines for Rural Residential Community Water Systems, 2012. 
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Table 2-2: Required Windermere Local Reservoir Storage 
Balancing Storage = 25% MDD   Existing 10 yr Future Ultimate 

MDD 
  44 L/s 58 L/s 86 L/s 
  3,785 m3 5,015 m3 7,435 m3 

Balancing Volume Ratio   25 % 25 % 25 % 
Balancing Volume Required A = 946 m3 1,254 m3 1,859 m3 
% Total   37%   43%   51%   
Fire Storage = Fireflow x Duration   Existing 10 yr Future Ultimate 
Required Fireflow   150 L/s 150 L/s 150 L/s 
Duration   2 h 2 h 2 h 
Volume Required B = 1,080 m3 1,080 m3 1,080 m3 
% Total   43%   37%   29%   
Emergency Storage = 25% x (A + B)   Existing 10 yr Future Ultimate 
Balancing + Fire Storage   2,026 m3 2,334 m3 2,939 m3 
Emergency Volume Ratio   25 % 25 % 25 % 
Emergency Volume Required C = 507 m3 583 m3 735 m3 
% Total   20%   20%   20%   
Total Storage Required = A + B + C   Existing 10 yr Future Ultimate 
Total Storage Required   2,533 m3 2,917 m3 3,673 m3 
Existing Storage Available, 2013   1,300 m3 1,300 m3 1,300 m3 
2013 Storage Deficit   1,233 m3 1,617 m3 2,373 m3 
Additional Storage Constructed 2015  1,660 m3 1,660 m3 1,660 m3 

All of the options indicated the need for increased reservoir storage to meet both peak demand and fire 
flow demand.   

A new 1.6 ML cell was built in 2015/16 to meet the 10-year projected demand, and a 0.8 ML expansion 
can be built when triggered by sufficient growth. 

The estimated cost for each phase is shown in the following table.   

Table 2-3: Reservoir Phasing Costs 

Class 'C' Cost 
Phase 1 
(1.6 ML) 

Constructed 
2015/16 

Phase 2 
(0.8 ML) Total 

Construction $1,577,000 $836,000 $2,413,000 
Engineering (15%) $237,000 $125,000 $362,000 
Contingency (30%) $473,000 $251,000 $724,000 
Total $2,287,000 $1,212,000 $3,499,000 
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2.6 Water Quality 
To meet IHA’s 43210 objectives, the appropriate treatment process for Windermere Lake surface water 
consists of: 

• filtration; 
• primary disinfection for inactivation of Giardia, viruses and bacteria; and 
• secondary disinfection to impart a residual disinfectant in the distribution system.   

Filtration 
The type and extent of filtration is source specific depending on the water quality and variability of the 
source.  For this conceptual level analysis, filtration consisting of clarification and multimedia filtration is 
assumed.  For sizing and cost estimation purposes of filtration equipment, hydraulic loading rates of 8.6 
to 11.0 m/hr (3.5 to 4.5 usgpm/ft2) are used.  This is an acceptable range for analysis, to be further 
refined during treatability/pilot testing. 

Disinfection Methods 
The surface water sources considered in this report, and many groundwater sources in BC, are required 
to have primary disinfection for viruses and bacteria.  Disinfection with UV light is used for primary 
disinfection for cysts, and chlorination with sodium hypochlorite and contact time (CT) (see below) is 
used for primary disinfection for viruses and bacteria.   

In a water treatment facility, primary disinfection by chlorine is usually accomplished following other 
treatment processes such as filtration.  This is because turbidity in untreated water inhibits disinfection 
by chlorination.  Many water systems in BC have experienced boil water advisories as a result of source 
turbidity; despite their chlorination system being operated correctly (chlorine disinfection alone is not 
effective in inactivating all pathogens of concern). 

Effective secondary disinfection is provided by a free-chlorine residual persisting throughout the 
distribution system.  The primary disinfection may be sufficient for maintaining this residual; however, in 
situations where some or all of the distribution system is far from the chlorination point, a chlorine 
booster station may be required.  This aspect should be further considered during the predesign stage. 

In the present study, chlorine (in the form of sodium hypochlorite) was chosen for disinfection for 
inactivation of viruses over other known disinfectants, such as ozone, chloramine, and chlorine dioxide, 
for the following reasons:2 

1. Chlorine is 240 times more effective than chloramine and four times more effective than 
chlorine dioxide; 

2. It provides a more stable (lasting) residual compared to ozone and chlorine dioxide; 

3. It is readily shipped in various container sizes; and 

4. It is relatively less hazardous with respect to handling.  

 

 

                                                      
2 Based on KWL’s treatment experience, and on current practice recommended by the American Water Works Association. 
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Contact Time 
The term chlorine contact time describes the time that chlorine is required to be effectively in contact 
with water to meet disinfection objectives.   

The Interior Health Authority requires 4-log inactivation of viruses from surface water and most 
groundwater sources.  This is usually accomplished by the addition of a disinfectant and contact time 
after which the water is considered treated and safe for domestic use. 

The actual contact time required varies and is a function of the water temperature, chlorine 
concentration and contact time, referred to as "chlorine CT."  The higher the chlorine concentration, the 
shorter the contact time required, and vice versa.  Appropriate CT values for the Windermere area are 
provided below. 

Table 2-4: Required Contact Time 

Disinfectant Required CT 
(mg*min/L) 

Chlorine 12 
Ozone 1.8 
Chlorine dioxide 50.1 
Chloramines 2883 

If design of a new Windermere WTP moves ahead, water treatability and/or pilot testing of the water 
treatment process would be conducted to confirm treatment process requirements and operational criteria. 

Changes in Chlorination at Lake Intake 
Members of the community have suggested the use of chlorine dioxide at the lake intake, which differs 
from the current chlorination method.3  The IHA issues the approval and construction permit for the 
water treatment process based on approval of the selected process and submitted design.  The Public 
Health Engineer for the Kootenay region has expressed concern that chlorine dioxide for domestic 
water treatment is relatively unknown in BC, and accordingly will require significant scrutiny and 
background review before being considered for approval.4  In addition, the Local Working Group has 
presented community concern that chlorination at the lakeside could pose a risk to the environment.  
The treatment processes presented in this report eliminate disinfection at the lake.   

  

                                                      
3 Summary of a “Third” Water System Upgrade Alternative, Concerned Citizens of Windermere, June 2011. 
4 Telephone call, IHA November 30, 2012. 
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Pilot Testing 
For the Reservoir option a new water treatment plant is proposed, and the cost estimates include pilot 
testing to select and optimize the treatment process.  Although Parr Utilities successfully treats water 
from Windermere Lake, it is still necessary to perform pilot testing in order to design the right process at 
a new water treatment plant, for the following reasons:   

1. It may be possible to achieve greater treatment efficiency, as well as lower costs, as a result of 
technological advancement; 

2. Algae is an issue of concern with the Windermere Lake source, as it leads to taste and odour 
problems, especially during disinfection.  Pilot testing is critical to selecting a treatment process and 
equipment that will effectively remove and disinfect the water while avoiding algae-related filter 
clogging; and 

3. Pilot testing would determine whether it would still be necessary to maintain the lakeside 
chlorination facility. 

Piloting should be carried out at least during the times of the year with the worst source water quality, 
i.e., during the period of summer algae growth.  The Windermere Old Fire Hall may be an ideal location 
to install a pilot treatment plant. 

Reservoir Mixing and Rechlorination 
Water systems with low seasonal demand but with a large reservoir for storing treated water may 
experience problems in maintaining consistent chlorine residual throughout the reservoir and 
distribution system.  This is also a common issue where the reservoir is arranged in a ‘stand pipe’ 
configuration where water typically enters and leaves at the bottom of the reservoir through one pipe, as 
was the case for the existing reservoir in Windermere.  This water enters the distribution system during 
infrequent periods of high demand, and can result in unfavourable water quality. 

There are several ways to mitigate this issue.  One method is to re-chlorinate the water at some point 
in the distribution network prior to the point of consumption.  This involves a chlorine booster station to 
inject chlorine to maintain the desired chlorine residual in the water before it is consumed.  Another 
method involves improving reservoir mixing.  This can be achieved through a number of different 
means, depending on the most appropriate retrofit for an existing reservoir. 

In 2015/16 RDEK proceeded with one of the priority capital improvements: increasing the storage 
available at Windermere.  This project incorporated mixing improvements at the existing reservoir 
cell, addition of a second reservoir cell with mixing, and the ability to rechlorinate at the reservoir.  
These improvements addressed the reservoir mixing and secondary disinfection objectives identified 
with all options. 
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2.7 Risk Analysis 
Risk analysis is by nature qualitative; the outcome depends on the level of information available and the 
values of the party doing the analysis.  It is therefore important to use a systematic approach in order to 
be as objective as possible when classifying risk.   

The risk assessment in the present study follows an informal HACCP approach, with terminology 
adapted from the BC Ministry of Health.5, 6  The level of risk is determined by multiplying the likelihood 
of an event occurring by the impact or consequence of the event.  Likelihood and consequence tables 
and definitions follow. 

Table 2-5: Qualitative Measures of Risk Likelihood 
Level Descriptor Description 

A Almost certain Expected to occur in most circumstances 
B Likely Will probably occur in most circumstances 
C Possible Will probably occur at some time 
D Unlikely Could occur at some time 
E Rare May only occur in exceptional circumstances 

Table 2-6: Qualitative Measures of Risk Consequence 

Level Descriptor 
Description 

Health, Safety & Operations Project Success 

1 Insignificant 
No illness, no safety risk, little disruption 
to normal operation, little or no increase in 
normal operating costs. 

Little disruption to normal project execution 
process, or little effect on project approvals, 
cost or schedule. 

2 Minor 

Minor illness for a small number of 
people, manageable decrease in safety, 
minimal property damage for small 
number of buildings, some manageable 
operation disruption, or small increase in 
operating costs.  

Minor disruption to normal project execution 
process, or minor effect on project 
approvals, cost or schedule.  Effort or cost 
to address is expected to be easily 
manageable.  May be a small delay in the 
project completion date. 

3 Moderate 

Mild to moderate illness probable for 
many people, decrease in safety, 
moderate property damage, significant 
modification to normal operation but 
manageable, marked increase in 
operating costs, or increased monitoring 
required.  
 

Mild to moderate disruption to normal 
project execution process, or moderate 
effect on project approvals, cost or 
schedule.  Moderate monitoring, effort or 
cost to address the risk or achieve 
approvals.  Moderate delay in the project 
completion date.  Marked increase in capital 
or operating costs hence water rates.   

                                                      
5 Hazard Analysis and Critical Control Points 
6 BC Ministry of Health, Comprehensive Drinking Water Source-to-Tap Assessment Guideline - Module 7, 2010. 
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Level Descriptor 
Description 

Health, Safety & Operations Project Success 

4 Major 

Severe illness or injury for small 
population, major property damage, 
systems significantly compromised and 
operation is abnormal or nonexistent, or 
high level of monitoring required. 

Significant disruption or increase to 
expected project execution and success.  
Effort or cost to address the risk is high to 
prohibitive.  Significant delay in the project 
completion date.  Monitoring required over a 
long period of time to decrease 
uncertainties or to achieve approvals.  
Prohibitive increase in capital or operating 
costs hence water rates.   

5 Catastrophic 
Major impact for most of the population, 
extensive major property damage, death, 
or complete failure of systems. 

Project infeasible due to inability to achieve 
approvals, or due to insurmountable 
technical, cost or schedule issues.   

Table 2-7: Qualitative Analysis Matrix for Determining Risk Level 

Likelihood 
Consequence 

1 
Insignificant 

2 
Minor 

3 
Moderate 

4 
Major 

5 
Catastrophic 

A 
almost certain moderate high very high very high very high 

B 
likely moderate high high very high very high 

C 
possible low moderate high very high very high 

D 
unlikely low low moderate high very high 

E 
rare low low moderate high high 

For the options evaluation, risks are categorized as follows: 

1. Schedule (long or uncertain timeline); 
2. Approval (uncertain or unlikely chance for regulatory approval);  
3. Cost (potential for large and/or uncertain costs advanced; and 
4. Operational (operational implications, reliability, operator certification). 
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3. Comprehensive List of Options 

3.1 Refinement of Options 
KWL and the Local Working Group considered eight options during the initial stages of the project, of 
which five were eliminated due to high cost and/or high risk.  Later in the study a ninth option was added 
by RDEK.  A brief description of each of the nine options is presented below. 

In order to provide the community with a reference point to the June 2011 referendum question, the 
June 2011 option of an agreement with Parr Utilities Ltd. for a treated bulk water supply was carried 
forward to this study.  The purpose of this approach is to enable comparison of the bulk water supply 
option to the other options in this report on an equivalent level of service and cost basis.  All options 
were developed to the same level of service and cost basis, i.e.: 

• conformance with IHA water quality objectives; 

• increase local reservoir storage to meet current criteria (completed in 2015/16); 

• emergency backup power provided at critical facilities; 

• water treatment pilot testing where any new treatment plant is included; 

• water supply and treatment infrastructure that would be required to meet the 10 year and ultimate 
build out water demands for the Windermere community; and 

• the same contingency allowance, as a percentage of constructed capital items, for all options. 

The costs shown in this report for the bulk water supply option are different from those presented during 
the June 2011 referendum.  This should not be interpreted as an increase in the cost of the Bulk Supply 
option; rather the costs should be used only as intended – as a means to select a preferred option on an 
equal basis.  Of particular note is the increase in Capital Contribution Fee approved by the Comptroller 
in 2016 (increased to $8,000/SFRE from $3,500/SFRE). 

It is also important to recognise that this study examines and compares the options at a comprehensive 
and conceptual level.  It is recommended that preliminary engineering work be completed once a 
preferred option is selected.  This will refine the scope of the immediate project to be completed to 
achieve conformance with the IHA objectives, and to optimise the sizing and phasing for the significant 
infrastructure item. 

Option 1: New Water Treatment Plant at the Windermere Reservoir 
This option has been shortlisted and is therefore described in Section 4. 
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Option 2: New Water Treatment Plant at the Existing Windermere 
Lakeshore Pump Stations 
For this option, RDEK would build a WTP located next to the existing pump stations at the lakeshore.  A 
benefit of this option is that it would not have been necessary to construct a new dedicated raw water 
main to a WTP distant from the lake. 

This option was eliminated due to the risk of obtaining approvals and the disruption to local residents.  
The shore is lined with residences, resulting in insufficient space for WTP construction.  Land in this 
area is expensive to purchase, and even if viable, the community reportedly opposes any facility 
construction in this location.  In addition, the lakeshore has been identified as an environmentally 
sensitive area, and there is public concern about the proximity of treatment chemicals to the lake. 

Option 3: New Water Treatment Plant at the Old Fire Hall 
This option was originally shortlisted, however, after consideration of various constraints, was removed 
from further consideration by the RDEK Board in 2016.  The primary constraints were: the suitability of 
the building for housing a water treatment plant; suitability of the location within a residential area; the 
limited space available within the Fire Hall building; and existing commitments to other RDEK 
community functions that are currently using the space. 

Option 4: Bulk Water Agreement – Treated Supply from Parr Utilities 
This option has been shortlisted and is described in Section 4. 

Option 5: Extend Lake Intake to Avoid Treatment 
For this option, the suggested concept would have the intake extended further out in the lake where 
“water quality is such that it would not require expensive treatment”. 

One of the conditions of the operating permit for the Windermere Water System is to provide water that 
meets the IHA 43210 Drinking Water Objective (now BC Ministry of Health Surface Water Treatment 
Objectives).  Correspondence to RDEK from IHA shows that based on water quality testing for other 
service areas, IHA does not consider that the Windermere Lake source can meet the 1 NTU turbidity 
criteria as set out in the Objective.  It is apparent that extensive testing and justification would have to 
be provided as to why filtration would not be required.  Based on the IHA filtration deferral 
requirements, existing and historic Windermere Lake water quality, case histories for other local utilities, 
and case-specific discussions with IHA, it is understood that IHA would not approve a filtration deferral 
for this source. 

This option is therefore not feasible as full treatment such as filtration, ultraviolet and chlorination would 
be required to obtain IHA approval. 

Option 6: New Source – Windermere Creek 
The objective of this option is to reduce treatment costs by using the creek as the community’s 
water source. 

Analysis has shown that a similar treatment process would need to be used for creek water as for lake 
water.  The reason this option has been eliminated, however, is due to the very high risk of not 
obtaining approvals. 
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Windermere Creek is considered fully licensed by the Province.  Discussions with the Ministry of 
Environment (MoE) regional water licensing staff confirm that additional water withdrawals from 
Windermere Creek will not be approved.  Windermere Creek faces two other critical issues as a 
potential source: environmental approvals related to protection of fish habitat, and poor water quality 
during freshet conditions. 

Option 7: New Source – Groundwater Wells 
This option would require finding a suitable location for groundwater wells and constructing water mains 
from the wells to the Windermere water system. 

This option was initially excluded from consideration due to the risk of high and uncertain cost, as well as a 
risk of not meeting IHA’s deadline.  Due to the lack of known suitable locations, development of the 
groundwater source would likely include an extensive exploration and development exercise which would 
adversely impact the budget and schedule.   

In addition, it is likely that a well in the Windermere area would yield water that still requires treatment.  In 
order to characterize this option and estimate a cost, an assumption was made that there would be at 
least two water quality parameters requiring treatment.  It is reasonable to assume that water requiring 
treatment for high hardness and high levels of iron would be encountered.  Treatment for parameters 
such as these is relatively expensive (capital and/or operations) as two distinct treatment processes 
would likely be required.   

Groundwater requiring treatment typically generates residuals (waste) on a continual basis requiring 
disposal.  There is much variability in the capital and operation costs for residuals management as it 
depends on the parameters of concern and the water treatment methods implemented. 

As the public maintained an interest in this option, in 2014/15 RDEK engaged Piteau Associates to 
review local hydrogeology and construct test wells to quantify the availability of groundwater (Piteau, 
2015).  In summary, the test bore drilling program confirmed initial indications, finding that “The potential 
to meet the 126 L/s (2,000 USgpm) demand for public water supply with groundwater wells is low.”  
Further, due to the aquifer’s proximity to the lake, it is likely that the groundwater is under direct 
influence of the surface water and hence require a similar level of treatment as Windermere Lake.  The 
Piteau Associates’ report is contained in Appendix C to this report. 

Option 8: New Source – Twin Lakes 
The Twin Lakes are located 7 km from Windermere, through mountainous terrain.  In this option, a 
water main would be constructed from the lakes to Windermere.  The cost of this water main is 
estimated to be between $5.5 million and $8 million.  Water treatment would also be necessary, as this 
is a surface water source. 

This option is excluded due to the risk of not obtaining approvals, as well as the high cost.  Since the 
Twin Lakes are in the Windermere Creek watershed, the water licencing and environmental approval 
challenges also apply to this option.  Due to the scope of this option, there would be additional approval 
steps required to construct connecting infrastructure to withdraw and convey water to the Windermere 
Water System from Twin Lakes.  The timeframe and related costs to confirm sufficiency of supply, 
obtain environmental and other required approvals and permits is prohibitive.  
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New Option – RDEK Purchase of Parr Utilities Option 
This ninth option was added to the analysis in October 2013 by RDEK directly as a short-list option, and 
hence is covered in Section 4.  KWL was engaged in 2014 to provide an independent assessment of 
the Parr Utilities’ water treatment assets. 

3.2 Summary of Assessments 
The table includes a preliminary evaluation of the probable capital cost and relative risk for the eight 
initial options.  This information and supporting material was used by the Local Working Group to create 
the shortlisted options.  The costs are presented as a range due to uncertainties that were present at 
this stage of the assessment. 

Table 3-1: Summary of Assessment of Comprehensive Options (2013, not 2016 costs) 

No. Description 
Probable 

Cost Range 
($M) 

Highest Project Risk Level Short-
listed? Level Type 

1 New Water Treatment 
Plant at the Reservoir $10.8M – $15.7M moderate 

Uncertainties related to site 
conditions; maintenance 
responsibilities with WTP ownership.  

Yes 

2 
New Water Treatment 
Plant at the Existing 
Pump Station 

$9.2M – $13.3M very high Site not feasible for WTP. No 

3 
New Water Treatment 
Plant at the Old Fire 
Hall 

$9.4M – $13.4M moderate 
Uncertainties related to site 
conditions; maintenance 
responsibilities with WTP ownership. 

Yes, 
later 

removed 

4 
Bulk Water Supply 
Agreement with Parr 
Utilities 

$8.7M – $9.5M moderate 

Uncertainties related to vulnerability 
of supply; maintenance 
responsibilities with pump station 
ownership. 

Yes 

5 Extend Lake Intake to 
Avoid Treatment $4.2M – $5.5M very high Highly unlikely that will meet water 

quality requirements. No 

6 New Source – 
Windermere Creek $10.4M – $17.2M very high 

Highly unlikely that MoE will issue a 
license to extract water; possible 
that DFO will not approve. 

No 

7 New Source – 
Groundwater Well(s) $10.4M – $21.2M very high Highly uncertain capital costs. No 

8 New Source – Twin 
Lakes $17.9M – $25.7M very high 

Highly unlikely that will meet water 
quality requirements; highly unlikely 
that MoE will issue a license to 
extract water; possible that DFO will 
not approve. 

No 

Notes: 
1. As the Parr Purchase Option was added after the initial eight options were assessed; the Parr Purchase Option is discussed 

in Section 4.4. 
2. Costs above include the reservoir construction that was completed in 2015/16. 
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4. Shortlisted Options 

4.1 Introduction 
The three shortlisted options presented in this section were subject to the same initial level of screening 
as the other five options presented in Section 3, and were further developed as follows: 

1. Capital cost estimates were refined by reducing uncertainties;7 

2. Annual operating and maintenance costs for the next ten years were estimated; 

3. Technical details were further investigated to ensure the options are technically feasible and meet 
the engineering standards suitable for this stage of investigation; and 

4. Costs have been updated to reflect 2016 construction costs, and current cost information from Parr. 

A description of each option is provided in this section.  Supporting cost estimates are included in Appendix D. 
For convenience, three short names are provided, which are indicative of the physical arrangement of 
the options: 
1. The “Reservoir Option”, earlier referred to as Option 1 – Water Treatment Plant at the Windermere 

Reservoir;’ 
2. The “Bulk Supply from Parr Option”, earlier Option 4 – Bulk Water Supply Agreement with Parr Utilities; and 
3. The “Parr Purchase Option” – whereby RDEK would purchase the water supply assets of Parr Utilities 

Ltd. and become the regional water purveyor. 

4.2 Reservoir Option 
General Description 
This option includes the following features: 

• Continuing use of the existing lake intake; 
• Continuing use of the existing pump stations at the lakeshore; 
• Decommissioning the existing chlorination system at the lakeshore; 
• Pumping from the existing stations via a new raw water main, conveying untreated water to the WTP;  
• WTP at the existing Windermere reservoir; 
• Chlorine contact time between the WTP and the reservoir; 
• Reservoir expansion (completed 2015/16); 
• Modifications to the existing reservoir to enhance mixing (completed 2015/16); and 
• Disposal pond for treatment waste residuals generated by the WTP. 

Figure 4-1 illustrates this option. 

 

                                                      
7 The estimates are a reflection of the expected capital cost for budgeting purposes only.  Estimates reflect KWL’s recent experience with similar 
work, and therefore represent a reasonable forecast of anticipated capital costs.  Estimates were made with limited site information in order to 
indicate the approximate magnitude of cost of the proposed project, based on the Owner’s broad requirements.  Outstanding cost uncertainties 
are normally addressed during the preliminary design stage 
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Future Costs and Predesign 
Most items of this option were analyzed based on a 20-year design horizon.  However, there were 
several aspects where it made sense to consider a 10-year design horizon.  These include major items 
that are modular in nature and can fit within available footprints, and practically undergo upgrade 
construction at a later date (say in 10 years).  These items include the following: 

1. Storage reservoir expansion; 
2. WTP filtration unit; 
3. WTP disinfection unit; and 
4. WTP mechanical units (piping, valves, etc.). 

The preliminary design steps are required primarily to reduce uncertainties and determine important 
criteria that will be used for detailed design.  Water treatment equipment piloting can provide information 
that ultimately governs design of the WTP.  The following typical items would be addressed at the pre-
design stage for this option: 

1. Identification of significant uncertainties; 
2. Geotechnical assessment at planned WTP and reservoir expansion sites; 
3. Land acquisition needs; 
4. Electrical supply and right-of-way needs; 
5. Radio path evaluation for controls; 
6. Identification of environmental and archaeological issues; 
7. Feasibility of WTP backwash water reuse; 
8. Preliminary sizing and design of all major components; 
9. Identification of owner-supplied equipment items and tendering approach; 
10. Water treatment pilot testing; and 
11. Cost estimating. 

Uncertainties and Risks 
The following table summarizes the risks identified with this option: 

Table 4-1: Risks Associated with the Reservoir Option 

Risk Risk 
Category Probability Consequence Risk 

Level 
Additional costs associated with reservoir siting (land 
purchase and construction issues) Cost unlikely minor low 

Additional costs associated with WTP siting (land 
purchase and construction issues) Cost possible minor moderate 

Additional delays associated with WTP siting Schedule possible minor moderate 
Additional costs associated with chlorine contact 
pipe siting and installation Cost unlikely minor low 

Additional responsibilities and issues associated with 
owning and operating a treatment plant, including 
the disposal of WTP residuals. 

Operations/ 
Cost possible minor moderate 

Supply vulnerability (redundancy), due to only one 
source of treated water to the distribution system 
(instead of the present situation of water flowing from 
both the lake and the reservoir to the distribution 
system, treated water supply is now only available 
from reservoir storage) 

Operations unlikely minor low 
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Capital and Operating Costs 
The most expensive component of the Reservoir Option is the WTP, as shown in the following table.  
Supporting cost estimates are included in Appendix D. 

Table 4-2: Reservoir Option Capital Cost Estimate 

Item Description Class ‘C’ 
Estimate 

1 General $389,000 
2 Water Treatment $4,035,000 
3 WTP Effluent Treatment/Disposal $297,000 
4 Supply & Distribution $603,000 
5 Other Construction Costs $170,000 
6 Other Costs (legal, land purchase, etc.) $153,000 

Engineering, Project Management, & Contingencies $2,637,000 
Total $8,284,000 

Table 4-3: Reservoir Option Annual Operating Cost Estimate 

Item Description 
Distribution 

System 
(All Options) 

Specific to 
Option Total 

1 Basic Operating Costs $12,000 $46,700 $58,700 
2 Labour $54,000 $88,600 $142,600 
3 Water Quality Monitoring $0 $7,700 $7,700 
4 Consumables $0 $24,000 $24,000 
5 Waste Management $0 $12,000 $12,000 
6 Maintenance $33,000 $75,100 $108,100 
7 Bulk Water Service Charges $0 $0 $0 
8 Other $30,500 $39,900 $70,400 

Contingency (10%) $12,900 $29,400 $42,300 
Total, rounded $142,000 $323,000 $465,000 

4.3 Bulk Supply from Parr Option 
General Description 
This option is generally based on the approach voted on in the June 2011 referendum, whereby RDEK 
enters a bulk water supply agreement with Parr Utilities Ltd.  A new transmission main would deliver 
treated water from the Parr service area to the Windermere service area.  Features of this option 
would include: 

• decommissioning the Windermere Lake intake; 

• decommissioning the existing pump stations at the beach; 

• decommissioning the existing chlorination system at the beach; 

• connection to the Parr system at Windermere Loop Road, with a valve chamber, bulk water meter, 
and backflow preventer at some point along the highway likely south of Akiskinook Road; 
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• construct portions of a new 2.8 km long, 300 mm diameter transmission main from the Parr service 
area connection point to Windermere (some portions, e.g., to service Akiskinook, would be 
constructed by Parr Utilities and cost-shared with the RDEK Windermere Water Service Area); 

• for the 10-year design horizon, a valve station near the boundary of the Windermere service area to 
control water pressure; 

• provision for rechlorination at the Windermere service area boundary to maintain a disinfectant residual 
(built at the new reservoir in 2015/2016); 

• valve station at the reservoir, to modulate pressure; and  

• Windermere reservoir expansion and improvements to reservoir circulation (built 2015/2016). 

All of the above components would be funded by the Windermere service area, except as noted for 
portions of the interconnecting highway transmission main. 

The costing for this option reflects the updated Capital Contribution Fee (contribution in aid of future 
construction) approved by the BC Comptroller in summer 2016.8  This fee is now $8,000/SFRE (single 
family residential equivalent) versus $3,500 in earlier cost estimates. 
Figure 4-2 below illustrates this option.  Based on KWL’s analysis of the technical requirements and to 
provide an equal comparison with other options, the features of this option differ slightly from that 
presented to the public during the 2011 referendum.  The referendum option did not include the 2.8 km 
long water main or Windermere reservoir expansion.  It did, however, include a boundary pump station; 
whereas the present option defers the boundary pump station for several years. 

Future Costs 
Most items of this option were analyzed with a 20-year design horizon.  However, there were several 
aspects where it made sense to consider a 10-year design horizon.  These include major items that are 
modular in nature and can fit within available footprints, and practically undergo upgrade construction at 
a later date.  These items include the following: 

1. A pump station would be added to the valve station in order to maintain sufficient water pressure in 
the distribution system (with increased future water demands, available pressure in Windermere will 
drop, which means it needs to be boosted in order to fill the reservoir and maintain local pressure at 
the current level); and 

2. Further increase in reservoir storage. 
The following typical items would be addressed at the pre-design stage for this option: 
1. Identification and resolution of significant uncertainties; 
2. Timing of requirement for a pump station. 
3. Land requirements for pump station; 
4. Preliminary sizing and design of all major components; 
5. Identification of owner-supplied equipment items and tendering approach; 
6. Identification of environmental and archaeological issues; 
7. Key terms of a bulk water supply agreement between RDEK and Parr; and 
8. Cost estimating. 
Importantly for cost, uncertainty, and schedule considerations, water treatment pilot testing is not 
required for this option. 

                                                      
8 Comptroller of Water Rights, Decision and Order #2548, effective May 20, 2016, filed August 2, 2016. 
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Uncertainties and Risks 
The following table presents risks identified with this option: 

Table 4-4: Risks Associated with the Bulk Supply from Parr Option 

Risk Risk 
Category Probability Consequence Risk 

Level 
Additional costs associated with siting and property 
acquisition for the Windermere reservoir expansion 
(land purchase and construction issues) 

Cost unlikely minor low 

Costs associated with purchase or lease of land for 
booster pump station Cost unlikely minor low 

Increases in monthly user fee and/or capital 
contribution fee.  Note that oversight by the BC 
Comptroller of Water Rights ensures that fee 
increases are reasonable as well as justified 
technically.  

Cost possible minor moderate 

Unexpected additional pumping, or requirement to 
build the pump station sooner, due to actual 
pressures available from Parr, or due to higher water 
demands than anticipated. 

Cost unlikely minor low 

Supply vulnerability due to reliance on a third-party 
water supply. Operation rare moderate low* 

*A key component of progressing with this option will be development of a bulk water supply agreement between RDEK and Parr, 
similar to that in place for the Timber Ridge Service Area. Amongst other things, this agreement would identify and address risk 
issues such as short- and long-term supply interruption, and how these issues are mitigated for the RDEK service area. 

Capital and Operating Costs 
The most expensive components of the Parr Bulk Supply Option are supply and distribution infrastructure 
(which includes a valve chamber, a PRV/Pump Station, and the water main connecting to Parr Utility), and 
other costs (which includes the capital contribution fees).  Detailed costs are included in Appendix D. 

Table 4-5: Bulk Supply from Parr Option Capital Cost Estimate 

Item Description Class ‘C’ 
Estimate 

1 General $134,000 
2 Water Treatment (chlorine booster station) $85,000 
3 WTP Effluent Treatment/Disposal $0 
4 Supply & Distribution $1,642,000 
5 Other Construction Costs $27,000 
6 Other Costs (legal, service charges, land purchase, etc.)* $5,980,000 

Engineering, Project Management, & Contingencies $906,000 
Total $8,774,000 
*Item 6 includes $8,000 per ERU capital contribution fee payable to Parr Utilities Ltd. 
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Table 4-6: Bulk Supply from Parr Option Operating Annual Cost Estimate 

Item Description 
Distribution 

System 
(All Options) 

Specific to 
Option Total 

1 Basic Operating Costs $12,000 $4,200 $16,200 
2 Labour $54,000 $19,700 $73,700 
3 Water Quality Monitoring $0 $2,500 $2,500 
4 Consumables $0 $5,200 $5,200 
5 WTP Residuals $0 $0 $0 
6 Maintenance $33,000 $9,000 $42,000 
7 Bulk Water Service Charges* $0 $453,100 $453,100 
8 Other $30,500 $4,700 $35,200 

Contingency (10%)** $12,900 $4,490 $17,390 
Total, rounded $142,000 $502,000 $644,000 
*Note that Item 7 consists of a monthly fee that would be paid to Parr Utility and would vary based on the number of connections. 
The estimated rate is $58/month which would require Comptroller approval.  
**Contingency amount specific to this option is not applied to bulk water service charges. 

4.4 RDEK Purchase of Parr Utilities Option 
General Description 
This option was identified by RDEK, and added to the short listed options in October 2013.  The 
infrastructure for this option is essentially the same as the Bulk Supply from Parr Option.  The difference 
is, however, that RDEK would have purchased the water supply assets of Parr Utilities Ltd., and hence 
RDEK will operate as the regional water purveyor for the northeast region of Windermere Lake.  The 
rationale for this approach is: 1) to have a local government responsible for regional water supply, 
treatment and distribution in this area; and 2) to address the Windermere water users’ distinct 
preference for a publically-owned versus a privately-owned water utility. 

Presently Parr Utilities Ltd. services both individual direct connections, single-point multi-unit connections 
(e.g., Copper Point) and bulk water connections (e.g., RDEK’s Timber Ridge service area).  The following 
profile of current and potential future active connections illustrates the potential service to RDEK areas. 

Current Parr Customers Active Connections9 Direct  RDEK  Total 
Individual Customers 187     
Copper Point 74     
Timber Ridge   356   

 261 (42%) 356 (58%) 617 
Future, if Windermere Connects      

Windermere   560   
 261 (22%) 916 (78%) 1,177 

As the above profile shows, a predominant portion of the customer base are currently RDEK service 
area properties.  Under this option this ratio would increase significantly. 

                                                      
9 Current customer statistics from J. Pawlyshyn, Office Administrator, WWSC, by email December 19, 2013, and updated information 
provided by Parr in 2016. 
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In 2016 the Akiskinook private water service area voted to enter a bulk water supply agreement with 
Parr Utilities.  Once completed, this would add approximately 53 ERU to the total serviced connections. 

As Figure 4-3 illustrates, the physical water supply, distribution and storage infrastructure requirements 
are the same as the previous option.  Note that the Parr WTP assets are housed within a building 
owned by WWSC and used jointly for water and wastewater treatment purposes. 

Future Costs 
The description of future cost items is the same as for the Bulk Supply option.  There may however be 
future capital and operating cost savings realised by having a single regional water purveyor. 

Figure 4-3 indicates a new reservoir proposed for PZ913 near the Parr WTP.  The need for this 
reservoir will be determined during the preliminary engineering stage if this ‘Parr Purchase’ option is 
selected.  Regardless, the Parr PZ913 reservoir is not expected to have a significant effect on costs for 
the Windermere service area.  The analysis in this study assumes that all reservoir storage for 
Windermere is provided at the Windermere reservoir. 

Also under this option there will be an operational cost related to disposal of water treatment 
filtration residuals from the existing Parr WTP.  An allowance has been included for this change in 
the operational costs for this option.  This cost will be fine-tuned during the preliminary engineering 
stage if this option is selected. 

Uncertainties and Risks 
The following table summarizes the risks associated with this option: 

Table 4-7: Risks Associated with the RDEK Purchase of Parr Utilities Option 

Risk Risk 
Category Probability Consequence Risk 

Level 
Additional costs associated with siting and property 
acquisition for the Windermere reservoir expansion 
(land purchase and construction issues) 

Cost unlikely minor low 

Additional costs associated with purchase of land for 
booster pump station Cost unlikely minor low 

Unexpected additional pumping, or requirement to 
build the pump station sooner, due to actual 
pressures available from Parr, or due to higher water 
demands than anticipated. 

Cost unlikely minor moderate 

In the previous option, Parr would be responsible for 
an agreed flow and pressure to the Windermere 
service area boundary. Capital improvements to 
achieve this would be at Parr’s cost.  Under this 
option RDEK would be responsible for any such 
costs, with some portion of the costs being 
attributable to the Windermere service area.  This 
potential cost component would be identified at the 
preliminary engineering stage. 

Cost unlikely moderate moderate 

Note: A key component of this option is the successful completion of an RDEK-Parr Utilities purchase and transfer agreement. 
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To develop a thorough understanding of the existing Parr WTP, RDEK retained KWL in 2014 to 
complete an assessment of the Parr Utilities’ assets.  The key findings of the assessment were: 

1. The Parr WTP is in good condition and is well maintained.  The WTP is capable of meeting its 
design capacity; 

2. The existing and committed water demands for the Parr water system are well below the design 
capacity of the WTP; 

3. The installed capacity at the Parr WTP is within 6% of projected build-out demands for the Parr 
Water System and Windermere WSA combined; 

4. Based on current water demand estimates, there is a projected reservoir storage deficit for the Parr 
system of approximately 137 m3 currently and 343 m3

 at build-out.  Should the two water systems 
be inter-connected, additional engineering work could optimize the phasing and location of 
additional storage for the combined systems; and 

5. The WWSC wastewater treatment facility’s design capacity is sufficient to accommodate WTP 
wastewater flows (estimated to average 200 m3/d) even at the build-out service levels. 

Capital and Operating Costs 
Compared to the previous Bulk Supply option, there are several assumptions and differences with 
regard to capital and operating costs: 

1. The major capital improvement are much the same for the two options; 
2. As RDEK would own the Utility and its assets, the Parr Utilities’ capital contribution fee of $8,000 

per lot would not be payable by current RDEK Windermere serviced properties; 
3. As the RDEK Windermere water service area and Akiskinook are the benefiting areas, the 2.8 km, 

300 mm transmission main would be cost shared between these areas; and 
4. The Parr bulk water supply charge (estimated $58 per month, per lot) would be replaced by 

adjusted monthly water rates that would include some portion of the operating and maintenance 
costs related to delivery of treated water to the Windermere water service area boundary. 

Windermere water users will pay some share of the capital cost of purchasing the Parr Utilities’ assets. 
The cost shown in this report ($5.5M) is considered conservative based on current knowledge, however 
the final figure is subject to future negotiation.  Windermere water users will also pay a portion of the 
operating cost of the Parr water supply system.   

Detailed capital and operating costs are included in Appendix D. 

Parr Capital Reserve Funds 
Parr Utilities’ assets include a Capital Reserve Fund of approximately $1,405,000.  Under this option 
this fund would be transferred to RDEK along with the physical infrastructure assets.  The reserve fund 
has been collected from those properties serviced by Parr over a period of time, to provide for increased 
water system capacity to service growth and/or replacement of major infrastructure.  Although there may 
be restrictions on the use of these funds, with this option the application of these funds to best suit a 
consolidated Parr/Windermere water system would likely be re-examined.  While this asset would be 
managed by RDEK in the future, any specific benefit to the Windermere WSA has not been included in 
the financial analyses in this report. 
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Table 4-8: RDEK Purchase of Parr Utilities Option Capital Cost Estimate 

Item Description Class ‘C’ 
Estimate 

1 General $115,000 
2 Water Treatment (chlorine booster station) $85,000 
3 WTP Effluent Treatment/Disposal $0 
4 Supply & Distribution $1,363,000 
5 Other Construction Costs $27,000 
6 Other Costs (legal, service charges, land purchase, etc.) $84,000 

Engineering, Project Management, & Contingencies $764,000 

Subtotal $2,438,000 

7 Parr Purchase Cost* $5,500,000 
Total $7,938,000 
*Subject to future negotiation. 

Table 4-9: RDEK Purchase of Parr Utilities Option Operating Annual Cost Estimate 

Item Description 
Distribution 

System 
(All Options) 

Specific to 
Option Total 

1 Basic Operating Costs $12,000 $21,300 $33,300 
2 Labour $54,000 $57,500 $111,500 
3 Water Quality Monitoring $0 $4,800 $4,800 
4 Consumables $0 $16,600 $16,600 
5 WTP Residuals $0 $24,000 $24,000 
6 Maintenance $33,000 $39,300 $72,300 
7 Bulk Water Service Charges $0 $0 $0 
8 Other $30,500 $21,200 $51,700 

Contingency (10%) $12,900 $21,600 $34,500 
Total, rounded $142,000 $238,000 $380,000 
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5. Summary and Conclusions 
This section provides summary capital and operating cost estimates for each option, as well as some 
general discussion of the options. 

5.1 Comparative Costs 
Table 5-1: Capital Cost Summary (Class ‘C’) 

Item Description Reservoir 
Option 

Bulk Supply 
Parr Option 

Parr 
Purchase 

Option 
1 General $389,000 $134,000 $115,000 
2 Water Treatment $4,035,000 $85,000 $85,000 

3 WTP Effluent Treatment/ 
Disposal $297,000 $0 $0 

4 Distribution $603,000 $1,642,000 $1,363,000 
5 Other Construction Costs $170,000 $27,000 $27,000 
6 Other Costs $153,000 $5,980,000 $84,000 

Eng., Proj Mgmt, & Contingencies $2,637,000 $906,000 $906,000 
Subtotal $8,129,000 $8,774,000 $2,438,000 

7 Windermere Portion of Parr 
Purchase Cost* - - $5,500,000 

Total $8,284,000 $8,774,000 $7,938,000 
*Subject to future negotiation. 

Table 5-2: Annual Operating Costs Summary 

Item Description Reservoir Bulk From 
Parr 

Parr Purchase 
Windermere 

Only 
1 Basic Operating Costs $46,700 $4,200 $21,300 
2 Labour $88,600 $19,700 $57,500 
3 WQ Monitoring $7,700 $2,500 $4,800 
4 Consumables $24,000 $5,200 $16,600 
5 WTP Residuals Management $12,000 $0 $24,000 
6 Maintenance $75,100 $9,000 $39,300 
7 Bulk Water Service Charges $0 $453,100 $0 
8 Other $39,900 $4,700 $21,200 

Contingency (10%)* $29,400 $4,490 $21,600 
Subtotal, rounded $323,000 $502,000 $238,000 
Plus - Distribution System O&M $142,000 $142,000 $142,000 
Total O&M for Option $465,000 $644,000 $380,000 
**Contingency amount for bulk water supply from Parr is not applied to monthly bulk water service charges. 
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The following table shows the combined capital and 10-year operating costs for the options in order to 
provide a combined capital plus operating cost comparison over a ten year period. 

Table 5-3: Comparison of Combined Capital and 10-Yr Operating Costs 

Cost Estimate Reservoir 
Option 

Bulk From 
Parr 

Option 

Parr 
Purchase  

Option 

Capital Cost $8,284,000 $8,774,000 $2,438,000 
Present Value of Operating Cost 
over 10 Years $3,772,000 $5,223,000 $3,082,000 

Subtotal – Construction Capital 
Cost Plus Present Value of O&M $12,056,000 $13,997,000 $5,520,000 

Estimated Parr Purchase Cost*   $5,500,000 
Total – Including Estimated 
Parr Purchase Cost $12,056,000 $13,997,000 $11,020,000 

*Subject to final negotiation. 

5.2 Discussion 
This section provides general comparative discussion for each option.  As mentioned in Section 1, the 
public consultation process had identified three of the community’s priorities: 

1. Provision of safe drinking water (quality); 
2. At the lowest fees and taxes; and 
3. A preference that the infrastructure remained publically owned. 

For the three shortlisted options: 

• all options have a low risk of supply vulnerability; 

• all options provide essentially the same level of water quality; 

• the ‘Bulk Water Supply from Parr’ Option has the highest capital cost and highest projected 
operating costs; and 

• the ‘Parr Purchase’ Option has the lowest capital cost (subject to final purchase negotiation with 
Parr Utilities Ltd.), the lowest operating cost and, other than the purchase price, the least potential 
for cost variance due to the limited amount of new construction required. 

The following discussion expands on several related issues. 

Reservoir Option 
Risk as well as cost has been used to compare the options.  The highest risks identified for the 
Reservoir Option are related to construction market variances and this option’s high capital costs for the 
water treatment plant and watermains. 

The capital cost of a new WTP building make this option more expensive than the other options.  In 
the case of the Parr Bulk Supply and Purchase Options, a fully functioning compliant WTP is already 
in operation. 
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As this option involves a new water treatment plant, water treatment pilot testing will be required in order 
to develop and confirm the most effective and appropriate water treatment process.  This introduces 
both time and cost uncertainties compared to options that use the existing Parr WTP. 

Bulk Supply from Parr Option 
The Bulk Supply from Parr Option will not require water treatment pilot testing, as the existing Parr water 
treatment plant is operating in compliance with IHA treatment criteria.  This aspect offers two benefits 
worth considering: the Bulk Supply Option avoids the time and cost associated with the pilot testing, and 
it has reduced uncertainty with respect to potential changes to the Reservoir Option’s approved water 
treatment process and treatment plant construction and operation costs. 

Given the time requirements to implement the other options (i.e., water treatment process pilot testing, 
capital construction, ownership and governance changes) the Bulk Supply option likely has the shortest 
implementation schedule. 

Parr Purchase Option 
The Parr Purchase Option may provide the lowest combined capital and operating costs, subject to the 
outcome of final purchase negotiations.  Following a successful purchase negotiation, this option would 
minimize the cost and schedule risk for the community. 

As this approach results in a single water supplier in the area, it supports the objective of an efficient 
and well-integrated regional water supply. 

Should this option be selected, some time will be required for purchase negotiations, governance 
changes and construction of the supply interconnection.  Governance changes will include 
establishment of service areas, bylaws and billing arrangements for all areas presently served directly 
by Parr, as well as transferring existing bulk service agreements to RDEK. 

Other Considerations 
Public Ownership versus Private Bulk Supply 

Based on the community discussion during the referendum and more recent open houses, there is interest in 
comparing future arrangements under public versus private water utility models.  As KWL has been involved 
with many community water supply assessments for both public and private water utilities in BC, we provide the 
following independent observations to assist with Windermere’s consideration of the options.10 

Under all the options the landowners in the RDEK service area would continue to own the Windermere 
water distribution and storage infrastructure through the RDEK, and they would continue to influence 
decisions related to operations and upgrading of the water system.  Should the Bulk Supply from Parr 

                                                      
10 This report section is based on KWL’s experience working with private utilities in BC and is further substantiated by correspondence 
received from the Comptroller of Water Rights (emails on May 15 & 21st, 2013).  Additional resources are listed below: 

Private Water Utilities: Guide to Applying for a Certificate of Public Convenience and Necessity (CPCN), Government of British Columbia, 
May 2010. 
Financial Guidelines for Certificate Of Public Convenience And Necessity (CPCN) Applications, Government of British Columbia, May 2010. 
Water Utility Act [RSBC 1996], Chapter 485, Government of British Columbia. 
Utilities Commission Act [RSBC 1996], Chapter 473, Government of British Columbia. 
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option be pursued, mechanisms do exist for the Windermere service area to participate in decision-
making on the operations and upgrading of the Parr water supply and treatment components. 

There is often public concern related to losing control of the community’s water supply and to unduly 
escalating water rates under the private utility model.  In reality, both public and private models are 
subject to the same cost influences for regulatory compliance, water treatment costs, capital 
improvements, and operating costs, and both models have checks and balances to protect the public 
interest with regard to water rates.  In both cases, the landowners actually have limited real ‘control’ 
over the capital and operating costs and hence water rates.   

In general, private water utilities in BC are subject to greater financial control and rate policy oversight 
(by the Office of the Comptroller of Water Rights) than are local or regional governments.   

Due to the level of provincial oversight, there are very few instances in BC where private water utilities 
are found to be charging excessive rates, whereas it is somewhat common for local governments to 
under-charge for the real cost of the water system.  Local governments in BC are now generally 
increasing water rates significantly in order to fund the real cost of water service and to provide for 
future capital replacement.  Under both forms of utility ownership, it is the objective to provide sufficient 
water for customer demands, in conformance with water quality criteria, at a cost that will ensure long-
term sustainability of the utility. 

There is also often concern about a private utility paying high compensation to the utility’s ownership 
and management.  In reality, private utilities are not allowed to make a profit in BC, and the Comptroller 
maintains oversight of management salaries as part of the utility’s financial statements and budgets.11  
As a Regional District public utility, water rates similarly include some portion of RDEK engineering and 
administration salaries and other related expenses. 

Future Water Utility Costs 

For all options there is uncertainty with respect to future water rates.  Both public and private utilities are 
subject to cost increases due to labour and materials costs, health regulations, etc.  It is likely that 
influences resulting in cost increases beyond what is reflected in this report will be similar for all options. 

Benefits of a Cooperative Windermere/Parr Water System 

There are some less tangible benefits related to the Bulk Supply from Parr and Parr Purchase options, 
as they provide a single water treatment plant serving a larger number of customers: 

1. For the entire area currently serviced by RDEK and Parr, water treatment operations costs per 
person should be lower by having a single plant than having water treatment plants at both 
Windermere and Parr; 

2. Future capital expenditures of benefit to the entire utility should be lower with a cooperative 
system; and 

3. Future additional economies of scale should arise, as other local water systems will likely join 
over time. 

 
 

                                                      
11Utilities Commission Act, 473:38,51,59(4);  CPCN Application Guideline Sec.2.2.1, Sec. 3.2 Item 10; CPCN Financial Guidelines, Sec.3, 
as well as email correspondence with the Comptroller (May 15 & 21st, 2013) that specifically states, “due to the commitment to reasonable 
rates our regulatory policies such as above do not allow any room for profit in the allowed rate structure”.  
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5.3 Conclusions 
The following conclusions arise from this report. 

1. This report summarizes the results of assessment of nine water supply options for the RDEK 
Windermere water service area.  Detail is provided for the three options that best meet the 
community’s objectives of: 

a. provision of safe drinking water (quality); 
b. at the lowest fees and taxes; and 
c. with a preference that the infrastructure remains publically owned. 

2. It is the purpose of this report to assist in selecting a preferred option.  Accordingly, the work is 
comparative rather than detailed, with discussion of required capital improvements, risks and costs 
developed for each option.  As reasonably possible, the options are compared on an equal basis.  
At this stage of analysis there are some uncertainties that will be addressed during the next stage 
(preliminary engineering).  Depending on the option selected, the preliminary engineering stage 
may include pilot water treatment testing, land acquisition, phasing refinements, sizing, capacity and 
costing refinements. 

3. At this stage, the three preferred options compare as follows: 

a. All options provide safe water; 

b. Options except the ‘Bulk Supply from Parr Utilities’ are publically owned; 

c. For the ‘Parr Purchase’ option, the Windermere service area’s cost related to RDEK purchase 
of Parr Utilities is subject to final negotiation. 

d. Based on the lowest ten-year costs, and subject to the Parr purchase negotiation, the options 
rank as follows from lowest to highest cost: 

i. Parr Purchase Option; 
ii. Reservoir WTP Option; then 
iii. Bulk Supply from Parr Option. 
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Statement of Limitations 
This document has been prepared by Kerr Wood Leidal Associates Ltd. (KWL) for the exclusive use and benefit of the Regional District of 
East Kootenay for the Windermere Water System Improvement Options 2016 Update.  No other party is entitled to rely on any of the 
conclusions, data, opinions, or any other information contained in this document. 

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

Copyright Notice 
These materials (text, tables, figures and drawings included herein) are copyright of Kerr Wood Leidal Associates Ltd. (KWL).  The Regional 
District of East Kootenay is permitted to reproduce the materials for archiving and for distribution to third parties only as required to conduct 
business specifically relating to Windermere Water System Improvement Options 2016 Update.  Any other use of these materials without 
the written permission of KWL is prohibited. 

Revision History 

Revision # Date Status Revision Author(s) 

0 Dec. 7, 2012 Interim Interim report issued for ‘options review’ workshop. MN/CN/DH 

1 February 21, 2013 Draft Preliminary draft issued for RDEK review CN/DH 

2 March 26, 2013 Final Draft Incorporated RDEK comments from the draft report CN/DH/MN 

3 May 31, 2013 Final Incorporated further comments from RDEK and stakeholders CN/DH/MN 

4 December 10, 2013 Draft Updated Inclusion of Option 4 RDEK Parr Purchase Option MN 

5 December 19, 2013 Final Updated Incorporated RDEK comments MN 

6 July 13, 2016 Draft Updated for 2016 costs and options MB/MN 

7 July 14, 2016 Draft Minor updates to cost estimates and cost related tables in report. MB/MN 

8 August 10, 2016 Final Minor updates based on senior tech. review and RDEK comments. MB/MN 

9 August 15, 2016 Final Rev. Very minor updates based on senior tech. review and RDEK comments  
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Open House and Public Survey Results 
  





WINDERMERE WATER OPTIONS SURVEYWINDERMERE WATER OPTIONS SURVEY Results Summary

WHAT WE DIDWHAT WE DID
Open Houses

• 75 attended
• 62 responses via ARS 

Online Survey
• Dec 30-Feb 12
• Approx. 200 

responses

KEY THEMES IN ANSWERSKEY THEMES IN ANSWERS
Q1: Q1: What is it about your preferred option that 
makes it more appealing to you than the others?

Control    Buying

Publicly Owned  
Infrastructure   Ready    Long Term  

Community    Expensive
Purchase Price   Dollars   Ready  

Existing    Water Supply

REFERENDUM VS PETITIONREFERENDUM VS PETITION

73.18
26.82

73.18% Petition

26.82% Referendum

FIRST FIRST Choice

Parr Purchase

Fire Hall

Reservoir

Bulk Purchase

Second Choice

Parr Purchase

Fire Hall

Reservoir

Bulk Purchase

16%

33%33%

18%

Third Choice

Parr Purchase

Fire Hall

Reservoir

Bulk Purchase

LAST LAST Choice

Parr Purchase

Fire Hall

Reservoir

Bulk Purchase

18%

27%

35%

20% 19%

9%

18%

54%

PREFERRED OPTIONPREFERRED OPTION
OPEN HOUSE RESPONSESOPEN HOUSE RESPONSES

16%

22%

12%

50%

6%

38%

13%

44%

0 0.1 0.2 0.3 0.4 0.5 0.6

Reservoir

Fire Hall

Bulk 

Parr Purch.

Results of 6:00 pm SessionResults of 2:00 pm Session

During the Open Houses on December 30, following a 
presentation by staff , the audience was asked which of the 4 
options presented was their preferred option.  

The results are below (2:00pm session is red, 6:00pm session is 
purple).

PREFERRED OPTION - SURVEYSPREFERRED OPTION - SURVEYS
KE

Y 
W

OR
DS

KE
Y 

W
OR

DS

The main reason the majority supported petition was to give all 
property owners who pay the taxes the opportunity to have a say.

Q3: Q3: What is it about the other options that make 
them less appealing to you?

On average, the majority of 
respondents indicated they would be 
willing to spend $100-$200 more per 

year for a publicly owned plant:

PUBLICLY VS PRIVATELYPUBLICLY VS PRIVATELY
OWNEDOWNED

9.4%private

90.6%
Public

$0

$100

$200

$300

$300+

13%

27%

27%

14%

19%

Many respondents 
qualifi ed Parr 
purchase was 
their fi rst choice 
contingent on 
reasonable 
purchase price

Choice    Future Ownership   Local Fear Involved  
Property Owners   Prefer  Service Area   

Pay   Petition  Province   Residents   Price  Long 
Term Needs   Residents Say   Sense   Voice

Vote  Water System Qualify/BC Electors

Control    Buying   Complicated

Bulk Purchase Construction
Continue   Duplication   Disposal Field    Expensive  

Hall   Option   Long Term 
Parr Purchase   Private  Proximity   Publicly 

Owned  Question   Raise   Run  Treatment Plant
Start  Tax   RDEK Approval

Note: there was not an option on the survey for “no preference either way”

48%

30%

14%

8%
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Windermere Water and Sewer Service Area 
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Windermere Groundwater Development 
Potential 
  





PITEAU ASSOCIATES ENGINEERING LTD.

PITEAU ASSOCIATES
GEOTECHNICAL AND

HYDROGEOLOGICAL CONSULTANTS

S 300 788 C SUITE OPPING TREET-

NORTH VANCOUVER, B.C.

CANADA - V7M 3G6

TEL: (604) 986-8551 / FAX: (604) 985-7286

www.piteau.com

TECHNICAL MEMORANDUM

TO: Mr. Brian Funke (RDEK) Our file: 3332 (3332-M002)

March 10, 2015
FROM: Remi Allard, M. Eng., P. Eng.

Email: rallard@piteau.com

Re: Technical Memorandum No. 2 – Groundwater Development Potential,
South Windermere, Electoral Area F, Windermere, BC

Piteau Associates Engineering Ltd. (Piteau) was retained by The Regional District of East
Kootenay (RDEK) to complete a hydrogeological assessment in the South Windermere area to
determine the potential for development of a public groundwater supply. Authorization for this
work was provided by Mr. Brian De Paoli of RDEK via email on May 5, 2014.

Technical Memo No. 1 for this study, issued in September 2014, provided a review of the
hydrogeology in the area, along with a summary of the characteristics of known water wells. A
plan of the Study area showing the locations of the wells along with cross sections depicting the
interpreted thickness of aquifers were attached to the memo.

The opinion provided in the memo was that there are 2, possibly 3 aquifers in the area that are
separated by silt/cay aquitards. The combined thickness of the unconsolidated materials
(aquifers + aquitards) was expected to be greater than 80m (260 ft) in the area of the Scandia
Concrete Plant and greater than 40m (130 ft) within 500 m of the Lake. The expected yield for a
well in this area was in the order of 12.6 L/s (200 USgpm), which is the highest reported for a well
in the area.

Based on an individual well yield of 12.6 L/s (200 USgpm), it is inferred that 8 to 10 wells would
be required to meet the 126 L/s (2,000 USgpm) demand for a public water supply in Windermere.
It was proposed to complete a test bore to verify aquifer thickness and gradation. The test bore
was completed by JR Drilling of Cranbrook in December 2014 using a dual rotary drilling rig.
Supervision of the drilling was provided by Mr. Allard of Piteau via telephone.

The test bore was completed on the Scandia Property at UTM coordinates 572946E and
5590968N (zone 11). This location is roughly 150m (490ft) west of the existing water well on site
(Well Tag Number 105023). The test bore was completed to 91.5m (300 ft) depth. The
stratigraphy encountered is described as sand and gravel to 7.6m (25ft) depth, underlain by
sand/silt to 32.9m (108ft) depth and clay/silt from 32.9m (108ft) to the full depth at 91.5m (300ft).
No appreciable groundwater was encountered. Samples of aquifer material were collected during
drilling, however due to the fine-grained nature of the materials encountered, sieve analysis of the
samples was not undertaken.



RDEK March 10, 2015
Brian Funke - 2 - 3332-M002

The drilling was terminated as funding to drill deeper was not available. Furthermore, the
potential to encounter aquifer materials with significant water-bearing capacity at greater depth
was considered to be low.

Figure I is a plan of the study area from Technical Memo No. 1 which has been updated to show
the location of the test bore. A copy of the original drilling record for the bore is also attached.
The stratigraphy encountered in the test bore supports the opinion provided in Technical Memo
No. 1 that the depth, thickness and yield of aquifers in the area is highly variable. The existing
Scandia Concrete well reportedly yields 2.5 L/s (40 USgpm) and the test bore, within 150m
(490ft) of the existing well, did not encounter groundwater.

Based on the existing well information and the results of the test bore drilling, the potential to
meet the 126 L/s (2,000 USgpm) demand for public water supply with groundwater wells is low.

attachments
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LIMITS OF AQUIFER IN AREA OF WINDERMERE CREEK APPROVED:

RA

TECHNICAL MEMORANDUM NO. 2
GROUNDWATER DEVELPMENT POTENTIAL
SOUTH WINDERMERE, RDEK ELECTORAL AREA F

PREPARED SOLELY FOR THE USE OF OUR CLIENT AND NO REPRESENTATION OF ANY KIND IS MADE TO OTHER
PARTIES WITH WHICH PITEAU ASSOCIATES ENGINEERING LTD. HAS NOT ENTERED INTO A CONTRACT.
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Legend

yellow dots are known well locations from the BC
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red dots are selected wells of interest (red text is
well reference number)

red line is orientation of cross section
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Cost Estimates 





New WTP at Reservoir
Preliminary Statement of Probable Capital Costs for Treated Water Supply Implementation - Class "C"

1.0
1.01 Mobilization and Demobilization % 2%      5,105,000 $102,000 Per cent of cost of Tasks 2.0 - 6.0
1.02 Insurance and Bonding % 5%      5,105,000 $255,000 Per cent of cost of Tasks 2.0 - 6.0
1.03 Commissioning allow $31,800 1 $32,000

Subtotal Amount for Task (excl. taxes) $389,000
2.0
2.01 Building Superstructure m2 $2,438 450 $1,097,000 20 yrs Building envelope standard:  Industrial park type.
2.02 HVAC LS $116,600 1 $117,000 20 yrs
2.03 Electrical LS $212,000 1 $212,000 20 yrs
2.04 Filtration Equipment LS $1,545,580 1 $1,546,000 20 yrs
2.05 Plant mechanical (incl. piping) LS $325,277 1 $325,000 20 yrs
2.06 UV disinfection LS $292,765 1 $293,000 20 yrs
2.07 Chlorination equipment LS $53,000 1 $53,000 20 yrs Range based on one injection site of sodium hypochlorite and appurtenances.
2.08 SCADA LS $159,000 1 $159,000 20 yrs
2.09 Chlorine contact pipe m $1,166 200 $233,000 20 yrs 750 PVC

Subtotal Amount for Task (excl. taxes) $4,035,000
3.0
3.01 Tanks LS $1,060 169 $179,000 20 yrs
3.02 Piping - reservoir option LS $451 50 $23,000 20 yrs
3.03 Disposal Field - reservoir option LS $95,400 1 $95,000 20 yrs Type: exfiltration pond, with small gallery for winter low flows

Subtotal Amount for Task (excl. taxes) $297,000
4.0
4.01 Watermain to Windermere reservoir (300 mm dia.) m $300 900 $270,000 20 yrs For untreated water
4.02 Watermain under local street (300 mm dia.) m $370 900 $333,000 20 yrs For untreated water

Subtotal Amount for Task (excl. taxes) $603,000
5.0
5.01 Electrical Hookup to Site m $95 100 $10,000 20 yrs Single phase power installed to reservoir site in 2015. Nominal amount to extend service to WTP.
5.02 Backup Power - WTP LS $79,500 1 $80,000 20 yrs
5.03 Backup power - low and high lift pumps LS $79,500 1 $80,000 20 yrs

Subtotal Amount for Task (excl. taxes) $170,000
Subtotal for All Construction Tasks $5,494,000
Design, Construction, Contract Admin. 15% $824,000
RDEK Project Management and Administration 3% $165,000
Contingency 30% $1,648,000
Total for All Construction Tasks $8,131,000

6.0
6.01 Legal allow $20,000 1 $20,000 20 yrs
6.02 Land acquisition - WTP at Reservoir m2 $3 20 yrs Adequate WTP land was purchased in 2015.
6.03 Land acquisition - Reservoir m2 $3 20 yrs Land was aquired for reservoir in 2015.
6.04 Land acquisition - Backwash disposal field for reservoir option m2 $4 2,000 $8,000 20 yrs Located near reservoir.  Based on 2005 land appraisal for nearby land parcel.
6.05 Water quality pilot study allow $125,000 1 $125,000 20 yrs Includes pilot equipment, analyses, and reporting.

Subtotal Amount for Task (excl. taxes) $153,000
Total $8,284,000

Assumptions
1 Design Horizon: 10 yr = 742 equivalent residential units (ERU), 20 yr = 1100 ERU.
2 Adequate access to reservoir for construction activities.
3 Available land for purchase or acquisition for water treatment plant effluent disposal field.
4 Sufficient space at raw water pump station for back-up power generator.
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Bulk Water Supply from Parr
Preliminary Statement of Probable Capital Costs for Treated Water Supply Implementation - Class "C"

1.0
1.01 Mobilization and Demobilization % 2% 1,754,000 $35,000 Per cent of cost of Tasks 2.0 - 6.0
1.02 Insurance and Bonding % 5% 1,754,000 $88,000 Per cent of cost of Tasks 2.0 - 6.0

1.03 Commissioning (PRV station) allow $10,600 1 $11,000 PRV Station at site of old fire hall

Subtotal Amount for Task (excl. taxes) $134,000
2.0
2.01 Chlorine Booster Station LS $84,800 1 $85,000 20 yrs Kiosk style with sodium hypochlorite and appurtenances.

Subtotal Amount for Task (excl. taxes) $85,000
3.0
3.01 Nil

Subtotal Amount for Task (excl. taxes)
4.0

4.01 Watermain under highway right of way (300 mm dia.) - 
sections north and south of Akiskinook m $350 1,700 $595,000 20 yrs Sections north and south of Akiskinook Resort water main.

4.02 Valve Chamber at Connection to Parr Utilities LS $298,920 1 $299,000 20 yrs

4.03 PRV / Booster Pump Station LS $624,340 1 $624,000 10 yrs Phase 1 only (PRV station with provision for future upgrade with pumps).  See separate detailed 
cost estimate; Phasing to defer costs is possible 

4.04 Altitude Valve at Reservoir allow $5,300 1 $5,000
4.05 Latecomer fee for Akiskinook Resort Watermain allow $40,000 1 $40,000 20 yrs Cost charged by Parr for providing 300 mm instead of 250 mm water main to Akiskinook Resort in 
4.06 Decommission intake allow $37,100 1 $37,000 20 yrs From MMM Bulk study report (section 1 estimate)
4.07 Decommission pump stations allow $42,400 1 $42,000 20 yrs From MMM Bulk study report (section 1 estimate)

Subtotal Amount for Task (excl. taxes) $1,642,000
5.0
5.01 Allowance for site modifications for PRV/Booster Stn allow $26,500 1 $27,000 20 yrs

Subtotal Amount for Task (excl. taxes) $27,000
Subtotal for All Construction Tasks $1,888,000
Design, Construction, Contract Admin. 15% $283,000
RDEK Project Management and Administration 3% $57,000
Contingency 30% $566,000
Total for All Construction Tasks $2,794,000

6.0
6.01 Legal allow $20,000 1 $20,000 20 yrs
6.02 Land acquisition - pressure/pump booster station m2 $120 200 $24,000 20 yrs
6.03 Capital Contribution Fee connection $8,000 742 $5,936,000

Subtotal Amount for Task (excl. taxes) $5,980,000

Grand Total $8,774,000

Assumptions
1 Design Horizon: 10 yr = 742 equivalent residential units (ERU), 20 yr = 1100 ERU.
2 Assumes available space on the old-fire hall lot to accommodate a booster pump station.
3 Assumes PARR is capable of delivering the required flow and pressure for the 20 year design horizon.
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This estimate is a reflection of the expected capital cost for budgeting purposes only. Estimates reflect KWL’s recent experience with similar work, and therefore represent a reasonable forecast of 2016 capital costs.  They were made with limited site information in order to indicate the 
approximate magnitude of cost of the proposed project, based on the Owner’s broad requirements.  They have been prepared primarily for planning purposes; caution should therefore be exercised in using these estimates for establishing capital budgets.
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Parr WTP Puchase by RDEK
Preliminary Statement of Probable Capital Costs for Treated Water Supply Implementation - Class "C"

1.0
1.01 Mobilization and Demobilization % 2% 1,475,000 $30,000 Per cent of cost of Tasks 2.0 - 6.0
1.02 Insurance and Bonding % 5% 1,475,000 $74,000 Per cent of cost of Tasks 2.0 - 6.0

1.03 Commissioning (PRV station) allow $10,600 1 $11,000 PRV Station at site of old fire hall

Subtotal Amount for Task (excl. taxes) $115,000
2.0
2.01 Chlorine Booster Station LS $84,800 1 $85,000 20 yrs Kiosk style with sodium hypochlorite and appurtenances.

Subtotal Amount for Task (excl. taxes) $85,000
3.0
3.01 Nil

Subtotal Amount for Task (excl. taxes)
4.0

4.01 Watermain under highway right of way (300 mm dia.) - 
sections north and south of Akiskinook m $350 1,700 $595,000 20 yrs Sections north and south of Akiskinook Resort water main.

4.02 Latecomer fee for Akiskinook Resort Watermain allow $40,000 1 $40,000 20 yrs Cost charged by Parr for providing 300 mm instead of 250 mm water main to Akiskinook Resort in 
2016.

4.03 Bulk Water Meter allow $20,000 1 $20,000 20 yrs

4.04 PRV / Booster Pump Station LS $624,340 1 $624,000 10 yrs Phase 1 only (PRV station with provision for future upgrade with pumps).  See separate detailed cost 
estimate; Phasing to defer costs is possible 

4.05 Altitude Valve at Reservoir allow $5,300 1 $5,000 20 yrs
4.06 Decommission intake allow $37,100 1 $37,000 20 yrs From MMM Bulk study report (section 1 estimate)
4.07 Decommission pump stations allow $42,400 1 $42,000 20 yrs From MMM Bulk study report (section 1 estimate)

Subtotal Amount for Task (excl. taxes) $1,363,000
5.0
5.01 Allowance for site modifications for PRV/Booster Stn allow $26,500 1 $27,000 20 yrs

Subtotal Amount for Task (excl. taxes) $27,000
Subtotal for All Construction Tasks $1,590,000
Design, Construction, Contract Admin. 15% $239,000
RDEK Project Management and Administration 3% $48,000
Contingency 30% $477,000
Total for All Construction Tasks $2,354,000

6.0
6.01 Legal - Parr Purchase Option allow $60,000 1 $60,000 20 yrs
6.02 Purchase of Parr WTP LS $5,500,000 1 $5,500,000
6.03 Land acquisition - pressure/pump booster station m2 $120 200 $24,000 20 yrs

6.04
Capital Contribution Fee

connection Not applicable as RDEK ownership of Parr Utility.

Subtotal Amount for Task (excl. taxes) $5,584,000

Grand Total $7,938,000

Assumptions
1 Design Horizon: 10 yr = 742 equivalent residential units (ERU), 20 yr = 1100 ERU.
2 RDEK would be responsible for the cost of connecting to PARR as well as the booster pump station.
3 Assumes available space on the old-fire hall lot to accommodate a booster pump station.

\\libra25.burnaby.kerrwoodleidal.org\0000-0999\0200-0299\257-025\300-Report\Appendices\Appendix D\[20160805_ProbableCapitalCosts_Final.xlsm]ParrPurchaseOption

WTP Effluent Treatment/Disposal

Estimate Design 
Horizon Comment

General

Water Treatment

Item Description Unit Unit Rate Estimated 
Quantity

Other Construction Costs

Other Costs
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Distribution System - Common to All Options (not pump stations)
Estimate of Annual Operating & Maintenance Costs (First 10 Years)

$ $
1 Basic Operation Costs
1.01 Meals, training, safety equipment allow 1 2,000 2,000
1.02 Utility billing / postage costs / advertising allow 1 5,000 5,000
1.03 Insurance allow 1 3,000 3,000
1.04 Contract / Professional Services allow 1 2,000 2,000

Subtotal: Basic Operation Costs 12,000
2 Labour
2.01 Operations Inspections person hours 780 40 31,200 15 h/week
2.02 Operations After-Hours Response person hours 36 40 1,440 3 h/month
2.03 Utility billing / secretarial support person hours 104 30 3,120 2 h/week
2.04 Administration/reporting person hours 364 50 18,200 7 h/week

Subtotal: Labour 54,000
6 Maintenance
6.01 PRV Maintenance (existing stations) allow 1 25,000 25,000
6.02 Treatment Chemicals & WQ Sampling allow 1    1,000 1,000 drain, clean, disinfect every 2 yrs
6.03 Watermain & Service Repairs allow 1 7,000 7,000

Subtotal: Maintenance 33,000
8 Other
8.01 Shared Overhead and Fleet Costs allow 1 10,500 10,500
8.02 Reserve Contribution allow 1 20,000 20,000

Subtotal: Other 30,500
Subtotal: All Items $129,000

Contingency 10% 12,900
Total Estimated Annual O&M Costs: $142,000

Notes:
1
2
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Values are based on historical costs for Windermere Water System
 All subtotals and totals rounded to nearest hundred.
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New WTP at Reservoir
Estimate of Annual Operating & Maintenance Costs (First 10 Years)

$ $
1 Basic Operating Costs
1.01 Electricity - Low Lift Pumps kWh 17,514 0.09 1,640 based on 10-year ADD demand
1.02 Electricity - High Lift Pumps kWh 243,095 0.09 22,446 based on 10-year ADD demand
1.03 Electricity - UV Disinfection kWh 7,471 0.09 684
1.04 Electricity - Building and other processes kWh 51,290 0.09 4,693 includes electric overhead heating.
1.05 Internet service mo 12 35.00 420
1.06 Telephone mo 12 55 660 Telus rural - WTP
1.07 Telephone mo 12 55 1,320 Telus rural - lift station (incl. operator cell)
1.08 Online WTP operations monitoring mo 12 25 300 e.g., FlowWorks
1.09 Fuel - Low and High lift pump backup power exercising L 500 1.5 750 diesel
1.10 Fuel - WTP backup power exercising L 500 1.5 750 diesel
1.11 Meals allow 1 3,000 3,000 Based on RDEK records
1.12 Insurance allow 1 3,000 3,000 Based on RDEK records
1.13 Contract / Professional Services allow 1 7,000 7,000 Based on RDEK records

Subtotal: Basic Operating Costs 46,700
2 Labour
2.01 Routine Labour - raw water supply and WTP operation person hours 936 40 37,534 18 hrs/week
2.02 After-hours Response Labour person hours 312 60 18,767 6 hours/week, paid out at time and a half
2.03 Additional labour allowance, annual checks and repairs allow 3 900 2,700
2.04 Pump station inspections person hours 156 40 6,240 3 hrs/wk
2.05 Administration & reporting person hours 468 50 23,400 9 hrs/wk

Subtotal: Labour 88,600
3 WQ Monitoring
3.01 Water Quality Monitoring - Laboratory Testing allow 1 3,000 3,000

3.02 Water Quality Monitoring - Labour hours 104 40 4,170 2 hrs/week, resident of Windermere or of nearby 
area.

3.03 Shipping allow 12 40 480 lab sample delivery estimate
Subtotal: WQ Monitoring 7,700

4 Consumables
4.01 Clarifier media ft3 25 36 900 incl. shipping (est. media attrition: 3%)
4.02 Filter media ft3 25 43 1,075 incl. shipping (est. media attrition: 3%)
4.03 polymer (floc aid) usg 365 5.25 1,916 2 mg/L dose (based on ADD)
4.04 Coagulant usg 1,424 5.00 7,118 8 mg/L dose, PAC (based on ADD)
4.05 Sodium hypochlorite allow 1 5,000 5,000 Based on ADD
4.06 UV disinfection bulbs each 12 150 1,800
4.07 Water Quality Testing Consumbables allow 12 100 1,200

4.08 Miscellaneous Consumables allow 1 5,000 5,000 Includes consumables for on-site water quality 
testing equipment.

Subtotal: Consumables 24,000
5 Waste Management
5.01 Backwash sludge disposal haul  24 500 12,000

Subtotal: Waste Management 12,000
6 Maintenance
6.01 Pump station maintenance allow 1      10,000 10,000 based on current records
6.02 Chlorination pump replacement each  1/5 5,000 1,000 2 pumps, 10 year life
6.03 Intake servicing allow  1/5 5,000 1,000 dive inspection every 5 years

6.04 Maintenance of Treatment Equipment % 2% 1,774,000 35,480
% of treatment & source capital cost, includes 
cost of filtration equipment and disinfection 
equipment

6.05 Maintenance of Treatment Building % 1% 1,145,000 11,450 % of building capital cost
6.06 Maintenance of Mechanical Works % 2% 307,000 6,140 % of mechanical capital cost (excluding pumps)
6.07 Maintenance of Electrical Works % 2% 500,000 10,000 % of electrical capital cost

Subtotal: Maintenance 75,100
8 Other
8.01 Shared Overhead and Fleet O&M yr 1 18,400 18,400
8.02 Shipping/Delivery allow 1 1,500 1,500
8.03 Reserve Contribution yr 1 20,000 20,000

Subtotal: Other 39,900
Subtotal: All Items $294,000

Contingency 10% 29,400
Total Estimated Annual O&M Costs: $323,000

Notes:
1
2
3
4
5
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Estimate prepared on basis of Class "C" capital cost estimate.
Operating and Maintenance costs are estimated based on the 10-year projected community water demand. (58 L/s MDD)
Based on historical records: ADD = 1/4 * MDD
 Estimate indicates the approximate magnitude cost of the O&M tasks, for planning purposes.  The estimate is derived from unit costs for similar projects.
 All subtotals and totals rounded to nearest hundred.
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Bulk Water Supply from Parr
Estimate of Annual Operating & Maintenance Costs (First 10 Years)

$ $
1 Basic Operating Costs
1.01 Electricity - chlorine booster station & other processes kWh 11,738 0.09 1,074 includes electric heating
1.02 Telephone, Alarm Monitoring mo 12 55 1,320 Telus rural (incl. operator cell)
1.03 Booster station operations monitoring mo 12 25 300 eg. FlowWorks
1.04 Meals allow 1 1,000 1,000
1.05 Insurance allow 1 500 500

Subtotal: Basic Operating Costs 4,200
2 Labour
2.01 Routine Labour person hours 208 40 8,341 4 hrs/wk
2.02 After-hours Response Labour person hours 16 60 962 4 hours every 3 months, paid out at time and a 
2.03 Additional labour allowance, annual checks and repairs allow 1 1,000 1,000
2.04 Administration allow 104 50 5,200 2 hrs/wk
2.05 PRV and backflow preventer inspections allow 104 40 4,160 2 hrs/wk

Subtotal: Labour 19,700
3 WQ Monitoring
3.01 Water Quality Monitoring - Laboratory Testing allow 1 2,000 2,000
3.02 Shipping allow 12 40 480 lab sample delivery estimate

Subtotal: WQ Monitoring 2,500
4 Consumables
4.01 Sodium hypochlorite allow 1 5,000 5,000 for chlorine booster station
4.02 Water Quality Testing Consumbables allow 12 20 240

Subtotal: Consumables 5,200
5 Waste Management
5.01 none required 0

Subtotal: Waste Management 0
6 Maintenance
6.01 Chlorination pump replacement each  1/5 5,000 1,000 2 pumps, 10 year life
6.02 Maintenance of chlorine booster station building % 2.5% 80,000 2,000 % of capital cost

6.03 Maintenance of Electrical Works allow 1 1,000 1,000 est. servicing of electrical for chlorine booster 
station

6.04 PRV Station Maintenance (at Old Fire Hall site) allow 1    2,500 2,500

6.05 Valve Station and backflow preventer maintenance (at 
connection point) allow 1    2,500 2,500

Subtotal: Maintenance 9,000
7 Bulk Water Service Charges

7.01 Bulk water service charges yr 651 696 453,096
fee of $58/month; 560 current connections; 742 
total connections at 10 years; 651 connections at 
5 years

Subtotal: Bulk Water Service Charges 453,100
8 Other
8.01 Shared Overhead and Fleet O&M yr 1 3,800 3,800
8.02 Shipping/Delivery allow 1 900 900

Subtotal: Other 4,700
Subtotal: All Items $498,000

Contingency 10% 4,490 Contingency not applied on item 7.01.
Total Estimated Annual O&M Costs: $502,000

Notes:
1
2
3
4
5
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Estimate prepared on basis of Class "C" capital cost estimate.
Operating and Maintenance costs are estimated based on the 10-year projected community water demand. (58 L/s MDD)
Based on historical records: ADD = 1/4 * MDD
 Estimate indicates the approximate magnitude cost of the O&M tasks, for planning purposes.  The estimate is derived from unit costs for similar projects.
 All subtotals and totals rounded to nearest hundred.
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Parr WTP Purchase by RDEK
Estimate of Annual Operating & Maintenance Costs (First 10 Years)

$ $ $ $
1 Basic Operating Costs

1.01 Buliding and Facility Operating Costs - includes 
electricity, utilities, insurance. allow 1 42,500 21,250 21,250 42,500 includes electric heating.

Subtotal: Basic Operating Costs 21,300 21,300 42,500
2 Labour
2.01 Routine Labour person hours 936 40 18,767 18,767 37,534 18 hrs/wk
2.02 After-hours Response Labour person hours 312 60 9,383 9,383 18,767 6 hrs/wk
2.03 Additional labour allowance, annual checks and repairs allow 3 1,000 1,500 1,500 3,000
2.04 Administration allow 624 50 15,600 15,600 31,200 12 hrs/wk
2.05 Parr Intake pump station inspections person hours 156 40 3,120 3,120 6,240 3 hrs / wk
2.06 PRV and backflow preventer inspections allow 104 40 4,160 0 4,160 2 hrs/wk
2.07 Contract / Professional Services allow 1 10,000 5,000 5,000 10,000

Subtotal: Labour 57,500 53,400 110,900
3 WQ Monitoring
3.01 Water Quality Monitoring - Laboratory Testing allow 1 5,000 2,500 2,500 5,000
3.02 Water Quality Monitoring - Labour hours 104 40 2,085 2,085 4,170 2 hrs/week, resident of Windermere or of nearby area.
3.03 Shipping allow 12 40 240 240 480 lab sample delivery estimate

Subtotal: WQ Monitoring 4,800 4,800 9,700
4 Consumables
4.01 Sodium hypochlorite - for chlorine booster station allow 1 5,000 5,000 5,000 for chlorine booster station
4.02 Clarifier Media allow 1 1,000 500 500 1,000
4.03 Water Quality Testing Consumbables allow 12 20 120 120 240
4.04 UV disinfection bulbs each 12 150 900 900 1,800
4.05 Sodium hypochlorite - at WTP allow 1 5,000 2,500 2,500 5,000
4.05 Miscellaneous Consumables allow 1 5,000 2,500 2,500 5,000
4.06 Filter media ft3 25 43 538 538 1,075
4.07 Polymer (floc aid) usg 365 5.25 958 958 1,916
4.08 Coagulant usg 1,424 5.00 3,559 3,559 7,118

Subtotal: Consumables 16,600 11,600 28,100
5 Waste Management
5.01 Allowance for WWSC charges for disposal WTP mo 12 4,000 24,000 24,000 48,000 Based on 2016 figures provided by RDEK & Parr.

Subtotal: Waste Management 24,000 24,000 48,000
6 Maintenance
6.01 Chlorination pump replacement each  1/5 5,000 1,000 1,000 2 pumps, 10 year life
6.02 Maintenance of chlorine booster station building % 2.5% 80,000 2,000 2,000 % of capital cost
6.03 Maintenance of Electrical Works allow 1 1,000 1,000 1,000 est. servicing of electrical for chlorine booster station
6.04 PRV Station Maintenance (at Old Fire Hall site) allow 1    2,500 2,500 2,500

6.05 Valve Station and backflow preventer maintenance (at 
connection point) allow 1    2,500 2,500 2,500

6.06 Pump Station Maintenance allow 1    10,000 5,000 5,000 10,000
6.07 Intake Maintenance allow 1    1,000 500 500 1,000
6.08 Maintenance of Treatment Equipment % 2% 1,750,000 17,500 17,500 35,000
6.09 Maintenance of Mechanical Works % 2% 350,000 3,500 3,500 7,000
6.10 Maintenance of Electrical Works % 1.5% 500,000 3,750 3,750 7,500

Subtotal: Maintenance 39,300 30,300 69,500
8 Other
8.01 Shared Overhead and Fleet O&M yr 1 20,800 10,400 10,400 20,800
8.02 Shipping/Delivery allow 1 900 450 450 900
8.03 Reserve Contribution yr 1 40,000 20,000 20,000 40,000

8.04
Allowance for Windermere contribution to bulk water 
supply, treatment and transmission to Windermere 
service area boundary (from present Parr WTP).

Included in capital cost estimate.

8.05 Allowance for Lease of WWSC Building Portion ft2 7,077 6 21,231 21,231 42,462
Subtotal: Other 52,100 52,100 104,200
Subtotal: All Items $216,000 $197,000 $413,000

Contingency 10% 21,600 19,700 41,300
Total Estimated Annual O&M Costs: $238,000 $217,000 $454,000

Notes:
1
2
3
4
5
6
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Non-Windermere portion of costs does not include costs of operating existing portions of Parr distribution system.
 All subtotals and totals rounded to nearest hundred.
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Operating and Maintenance costs are estimated based on the 10-year projected community water demand. (58 L/s MDD)
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 Estimate indicates the approximate magnitude cost of the O&M tasks, for planning purposes.  The estimate is derived from unit costs for similar projects.
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