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1 Overview 

This report provides a summary of the findings and recommendations relative to options for 
upgrading the West Bench water supply and treatment facilities.  It includes a review of water 
demands, water quality objectives, water treatment requirements, and options for supply water to 
the West Bench service area. 
 
More detailed information is available from the following Technical Memoranda which are 
appended hereto: 
 
• Technical Memorandum No. 1 – System Options Development 
• Technical Memorandum No. 2 – Evaluation and Comparison of System Options 

 
2 Background 

The West Bench water system has been historically managed by the West Bench Irrigation District 
(WBID).  Over the past 15 years the WBID has undertaken a program of distribution system 
improvements, focussing mainly on upgrading of the water distribution system. The District has not 
performed any significant upgrades to their water treatment facilities. 
 
Recently, the Regional District of Okanagan-Similkameen (RDOS) was successful in obtaining a 
$2.35 million grant for upgrading the WBID water system.  In 2006 the West Bench Water Advisory 
Committee (WBWAC) was established as a select committee of the Regional Board to advise and 
assist the RDOS relative to the possible transfer of the WBID to local government.  RDOS then 
drafted an action plan to provide the WBWAC with a purpose to move forward with proposed 
system improvements.  One item in the action plan was to complete a feasibility review of all 
options available to the RDOS to provide all users in the WBID with potable water that meets the  
4-3-2-1-0 objectives set by the Interior Health Authority (IHA). 
 
The Regional District retained Associated Engineering through a proposal call process in 
December 2006 to undertake the West Bench Water Supply Improvements Options Review Study. 
 

3 Existing West Bench System 

The existing West Bench water system consists of the following components: 
  

• Lake Okanagan Intake:  The existing intake consists of 500 metres of 600 mm corrugated 
steel pipe in the lake and 670 metres of 500 mm steel pipe on shore.  The lake portion 
includes an intake screen at an approximate depth of 13.5 metres. 
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• Supply Pump Station:  The pump station 
consists of three 150 HP pumps and one 75 HP 
pump, a chlorine injection system, and associated 
mechanical and electrical equipment.  It is located 
on the west side of the Okanagan Channel north 
of the Highway 97 Bridge. 

 
• Treated Water Reservoir:  The existing treated 

water reservoir is a 1,020 mm diameter circular 
concrete structure.  It is located on West Bench 
Road south of Jonathan Drive. 

 
• Distribution System:  The existing distribution system consists of underground pipelines 

ranging in diameter from 75 mm to 300 mm diameter of varying materials. 
 

• Service Connections:  The WBID serves 351 domestic and irrigation connections.  None 
of these service connections are presently metered. 

 
Previous reports have identified concerns regarding the condition of the land portion of the existing 
intake pipe, the existing pump station, and certain portions of the existing distribution system.  For 
the purpose of this report we have assumed that the following improvements would be common to 
all upgrading options: 
 
• Upgrading to the West Bench distribution system pipe network. 
• Installation of flow meters on all service connections. 

 
4 Existing Sage Mesa System 

The Sage Mesa system consists of a shallow lake intake, 
two pump stations to lift water to two separate pressure 
zones, and two treated water reservoirs to serve the two 
pressure zones.  The Sage Mesa system consists of 265 
service connections, where 175 metered connections are 
currently in the Upper Pressure Zone and 90 un-metered 
connections in the Lower Pressure Zone. Some of the 
options evaluated herein include jointly serving West 
Bench and Sage Mesa.   
 

Existing West Bench Pump Station 

Existing Sage Mesa Pump Station 
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5 Water Demand Criteria 

Technical Memorandum No. 1 provides information on 
historical water demands and the basis for water demand 
projections included in this report.  The results are 
summarized below. 
 
West Bench Maximum Day Demand 

• Residential Demand – 4.5 ML/d 
• Agricultural Demand – 2.5 ML/d 
 
Sage Mesa Maximum Day Demand 
• Residential Demand – 2.5 ML/d 
• Agricultural Demand – 0.5 ML/d 
 

6 Water Quality Objectives 

The water quality objectives used for this study have been based on Interior Health Authority’s 
2006 water quality guidelines.  The basic requirements under these guidelines are summarized as 
follows: 
• 4 log virus removal 
• 3 log Giardia and Cryptosporidium removal  
• 2 stages of treatment 
• 1 NTU turbidity maximum 
• 0 coliforms 
 
Additional information regarding these guidelines is included in Technical Memorandum No. 1.  
Several contacts were made with IHA during the course of this study to clarify their water treatment 
expectations. In order to meet the water quality objectives, the IHA insists that all treatment facilities 
of surface water include filtration. IHA has, however, issued a draft issue paper on Filtration 
Deferral, which defines certain criteria that may allow deferral of filtration installations to a later date 
to minimize initial cost impacts.  
 
The implications of this deferral option are significant for this project. IHA would require proper 
background data and construction assurances to indicate that the WBID can meet the criteria for 
deferral.  Okanagan Lake water is currently being supplied and treated successfully with ultraviolet 
in nearby communities.  We believe that the Filtration Deferral is a reasonable option for this 
project.  The suggested criteria for this process are outlined in an Issue Paper: Filtration Deferral, 
which can be found in Appendix 3.  The final analysis will report on all options presented, with or 
without filtration. This report does not suggest whether filtration is required or not.   
 
 

Agricultural Land Use in the Core of the 
West Bench 
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7 Water Treatment Strategy 

There are numerous technologies available to treat Okanagan Lake water and meet IHA’s 
guidelines. As IHA insists on filtration, we have selected conventional filtration to compare options.  
This process includes chemical coagulation and mixing, flocculation, clarification, filtration, and 
chlorine disinfection.  Conventional filtration is the treatment process currently used by the City of 
Penticton for treating lake water. Other types of non-conventional filtration methods include 
membranes or pressure filtration through media.  
 
If the water treatment can have the filtration component deferred, as described in the previous 
section, then the treatment components required include chlorine disinfection and Ultraviolet (UV) 
disinfection. UV disinfection is possible where raw water transmissivities are at least 85 percent and 
typically, low turbidity.  Strict raw water controls are required at the source to minimize turbidity, 
where high levels can significantly decrease the effects of chlorination and UV.  
 
 

8 Water Supply and Treatment Options 

Six options were developed for comparison purposes.  The options are defined in more detail on 
Technical Memorandum No. 1.  Options 2, 3, 5 and 6 are potential options for filtration deferral.  
These additional options are denoted with a UV suffix. The following is a brief description of each 
option: 
 
• Option 1 – City of Penticton Supply 

Option 1 involves making a connection to the City of Penticton treated water distribution 
system in the northwest part of the City and providing a booster station and supply pipeline 
to deliver water to the West Bench.  In order to cost this option the City of Penticton 
provided a resolution from council dated July 20, 2007.  A copy of the Resolution is 
included as part of Technical Memorandum No. 1. 

 
• Options 2 and 2-UV – Upgrade Existing West Bench System 

Option 2 involves upgrading the existing Lake Okanagan Intake, converting the existing 
pump station to a low lift pumping facility, adding a new water treatment plant and high lift 
pumping facility, and a supply line to deliver water to the West Bench. 

 
• Options 3 and 3-UV – Joint West Bench – Sage Mesa System 

Option 3 involves combining the West Bench and Sage Mesa water systems into a single 
water supply system.  This alternative would involve dissolving both utilities and creating 
one water system owned and operated by the RDOS.  There are already some political, 
governance and asset transfer issues that may have to be resolved in order to proceed 
with this option.  The two systems operate at different operating pressures, with Sage Mesa 
having two pressure zones (lower zone 454 m and upper zone 620 m) and West Bench 
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having one pressure zone between the two Sage Mesa zones.  The new supply system 
would therefore consist of a new lake intake, raw water pump station and supply line to a 
treatment plant; a high lift treated water pump station in the vicinity of the KVR; and new 
treated water supply pipelines, supplying West Bench via a connection to an existing main 
on West Bench Drive, and supplying Sage Mesa via a new supply main to a tie-in near the 
lower Sage Mesa Reservoir. 

 
• Option 4 – City of Penticton Domestic Supply and Separate Irrigation System 

Option 4 involves making a connection to the City of Penticton treated water distribution 
system in the northwest part of the City and providing a booster pumping station and 
supply pipeline to deliver residential water to the West Bench.  Irrigation water would be 
supplied from the existing supply system which would have to be upgraded to address 
corrosion and maintenance issues.  An irrigation distribution pipeline would be constructed 
along the CPR right of way to serve irrigated parcels along this corridor. 

 
• Options 5 and 5-UV – Upgrade Existing West Bench System and Separate Irrigation 

System 
Option 5 involves upgrading the existing Lake Okanagan intake, converting the existing 
pump station to an irrigation pumping facility, adding a new water treatment plant, a new 
high lift pumping facility and a treated water supply line to deliver treated water to the West 
Bench.  A new irrigation supply main would be installed along the CPR right of way to serve 
agricultural parcels along this corridor. 

 
• Options 6 and 6-UV – Joint West Bench/Sage Mesa System and Separate Irrigation 

System 
Option 6 involves combining the West Bench and Sage Mesa domestic water systems and 
converting the existing intakes and supply pump stations to irrigation supply facilities.  This 
alternative would involve dissolving both utilities and creating one water system owned and 
operated by the RDOS.  The new domestic supply system would consist of:  
• a new lake intake, 
• raw water pump station and supply line to a treatment plant in the vicinity of the 

KVR, 
• new treated water supply pipelines supplying West Bench via connections to the 

existing mains in West Bench Drive, and  
• supplying Sage Mesa via a new supply main to a tie-in near the Lower Sage Mesa 

Reservoir. 
 
• Options 7 – City of Penticton Domestic Supply to West Bench and Sage Mesa 

Option 7 involves making a connection to the City of Penticton treated water distribution 
system in the northwest part of the City and constructing a booster pump station and 
supply pipelines to deliver treated water to the West Bench and Sage Mesa as a combined 
irrigation and domestic system.  In addition to pipeline upgrades, a new pressurized pipe 
main, servicing Sage Mesa, would be constructed along Highway 97 and connected to the 

Page 9 of 133 File: 0580-20/2025-45 AE Aug



Regional District of  Final Report 
Okanagan-Similkameen West Bench Water Supply Improvements 
 Options Review Study 

6 
P:\20062941\00_West_Bench\Engineering\05.00_Design\Exe_Summary_RM_003.doc 

existing intake pipeline.  This option is conceptual only, and assumes that all land 
negotiations and combining of the Districts can be achieved.  Use of the highway right-of- 
way would need to be agreed to by the Ministry of Transportation. 
 
The existing West Bench and Sage Mesa intake pump stations and supply lines would be 
converted to irrigation supply facilities by replacing pumps and doing upgrades to the 
existing pump station structures. 

 
9 Cost Estimates 

Capital cost estimates for each option for filtered and unfiltered systems were prepared based on 
2007 dollars.  The net capital cost was calculated on the assumption that the project would be 
eligible for ⅔ funding assistance on all onsite capital costs.  Life cycle costs were calculated using 
the net capital costs plus the 20 year operation and maintenance costs inflated at 2.1% per annum.  
Costs for the City of Penticton options were based on information provided by the City, using the 
same inflation factor.  Table 1 summarizes the capital and life cycle costs. 
 
For each option the calculated increase in annual taxes per connection has been shown in Table 1.  
This cost represents the increased annual cost for debt retirement and operation and maintenance 
that will have to be covered by the West Bench ratepayers if the improvements are implemented.  
These costs are over and above the existing taxes of $1,000 per connection.  
 
If IHA’s requirement for filtration can be deferred to a later date, as noted in Section 6, then the new 
treatment system must also include Ultraviolet disinfection and Chlorination. This process does not 
have the capability of reducing water turbidity.  UV treatment requires a smaller building footprint, is 
simpler to operate, and eliminates the requirement for residuals management.  It therefore has a 
significant impact on the life cycle costs. This impacts Options 2, 3, 5 and 6 (identified as Options 
2-UV, 3-UV, 5-UV and 6-UV). 
 
Table 2 summarizes the same as Table 1, however, limits the grant obtained to $2.35 M (and not 
2/3 of Capital Cost). 
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Table 1 
Treatments – Filtration and Chlorination and UV and Chlorination Only 

Life Cycle Cost Summary 
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1 City of Penticton Supply $4,563,000 $1,521,000 $10,881,000 351 $38,911 $1,690 

2 Upgrade Existing System $8,583,000 $2,861,000 $8,372,000 351 $37,641 $1,626 

2-UV Upgrade Existing System (UV & Cl only) $5,580,000 $1,860,000 $4,553,000 351 $21,935 $841 

3 West Bench/Sage Mesa $11,637,000 $3,879,000 $10,950,000 616 $28,430 $1,165 

3-UV West Bench/Sage Mesa $7,347,000 $2,449,000 $5,594,000 616 $15,645 $526 

4 City of Penticton Domestic Supply and 

Separate Irrigation 
$4,708,000 $1,570,000 $7,701,000 351 $29,505 $1,219 

5 Upgrade and Separate Existing System  $7,476,000 $2,492,000 $6,141,000 351 $29,507 $1,219 

5-UV Upgrade and Separate Existing System (UV & 

Cl only) 
$5,545,000 $1,848,000 $3,686,000 351 $19,410 $715 

6 Upgrade and Separate Joint West Bench/ 

Sage Mesa System  
$10,154,000 $3,385,000 $8,095,000 616 $22,436 $866 

6-UV Upgrade and Separate Joint West Bench/ 

Sage Mesa System (UV & Cl only) 
$7,151,000 $2,384,000 $4,275,000 616 $13,486 $418 

7 City of Penticton to West Bench and Sage 

Mesa 
$7,172,000 $2,391,000 $16,047,000 616 $32,616 $1,375 
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Table 2 
Life Cycle Cost Summary 

Assuming only $2.35M Grant Available to Project 
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1 City of Penticton Supply $4,563,000 $2,213,000 $11,085,000 351 $42,248 $1,856 

2 Upgrade Existing System $8,583,000 $6,233,000 $8,372,000 351 $53,893 $2,439 

2-UV Upgrade Existing System (UV & 

Cl only) 
$5,580,000 $3,230,000 $4,552,000 351 $28,538 $1,171 

3 West Bench/Sage Mesa $11,637,000 $9,287,000 $10,951,000 616 $43,281 $1,908 

3-UV West Bench/Sage Mesa $7,347,000 $4,997,000 $5,494,000 616 $22,642 $876 

4 City of Penticton Domestic Supply 

and Separate Irrigation 
$4,709,000 $2,359,000 $7,701,000 351 $33,308 $1,409 

5 Upgrade and Separate Existing 

System  
$7,476,000 $5,126,000 $6,141,000 351 $42,201 $1,854 

5-UV Upgrade and Separate Existing 

System (UV & Cl only) 
$5,545,000 $3,196,000 $3,685,000 351 $25,902 $1,039 

6 Upgrade and Separate Joint West 

Bench/ Sage Mesa System  
$10,154,000 $7,804,000 $8,095,000 616 $34,572 $1,473 

6-UV Upgrade and Separate Joint West 

Bench/ Sage Mesa System (UV & 

Cl only) 

$7,151,000 $4,801,000 $4,275,000 616 $20,125 $750 
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10 Evaluation and Comparison of Options 

Although cost is an important factor in this study, it is not the only factor. In recommending an 
appropriate alternative, it is important to evaluate each option based on its importance to the people 
in the District, the risks involved, operational costs and issues, as well as the environmental impact 
of such an alternative. An assessment and evaluation of the various options is detailed in Technical 
Memorandum No. 2. The following summarizes the major criteria that the options were evaluated, 
including: 
 
• Cost and Cost Risk – including capital cost, life-cycle cost per lot, government funding 

dependency, constructability, potential political implementation risk, direct ability to control 
future costs,  and facilities site availability. 

 
• Source Capacity/Quality – including available source capacity, raw water quality, and 

source resilience to water quality deterioration. 
 
• Treated Water Quality – including treatment conformance with IHA requirements, risk of 

human consumption of lower quality water, and flexibility for phasing filtration. 
 
• Operation and Security – including operational robustness, operational flexibility, and 

security. 
 
• Environmental Impact – including construction impacts and operational impacts. 
 
This brief analysis was performed to assess the various risks associated with the construction of 
any of these options.  Criteria for assessing the weighting of importance were based on discussions 
with RDOS Board and staff members. 
 
It is immediately evident that Options 1 and 4 provide the required treatment at the least initial 
capital cost.  Upon further examination however, high operational costs, as well as inability for West 
Bench users to control their future water costs, increase the risks of these options substantially. 
 
The highest ranked options are Options 2-UV and 5-UV, where initial capital costs are higher, 
however long-term operational costs are significantly lower.  The greatest risk with these options 
are that they rely on the IHA Filtration Deferral Policy, which permits the delay of filter installation to 
a later date.  If filters become a requirement in the future, the capital costs of these options increase 
significantly. 
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11 Recommendations 

We respectfully recommend the following: 
 
1. The Regional District review this report with the Community at Large to receive feedback on the 

options presented herein and impacts on taxes. 
 
2. Confirm with the provincial government the potential for obtaining additional provincial 

government funding for any scope changes to the project. 
 
3. Based on successful UV treatment of Okanagan Lake water by other local communities in the 

area, a treatment option that includes filtration deferral (UV and Chlorination) can be chosen. 
 

4. Obtain written clarification from IHA regarding acceptable treatment strategies for the West 
Bench project. 

 
5. Limnological studies on Okanagan Lake near the intake should proceed immediately to obtain 

the necessary data for obtaining the IHA Construction Approvals and filtration deferral, as well 
as proceed with design.  

 
Please note that there are cost sensitivities to cost in some of these options if the RDOS is unable 
to receive additional grant funding.  The $2.35 M initial grant was based on construction of a UV 
plant for West Bench only.  Any other uses will require provincial approval. 
 

Respectfully submitted,  
 
 
 
 
W.J. (Bill) Harvey, P.Eng. 
Project Manager 
 
WJH/cm 
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West Bench Water Supply Improvements 
Options Review Study 
System Options Development 
 
Issued:  August 31, 2007 
Previous:  August 20, 2007 
 

 
1 Objective 

The objective of this Technical Memorandum is to identify and develop water supply options for the 
West Bench water system. 
 

2 Previous Reports 

In preparing this Technical Memorandum Associated Engineering obtained copies of and reviewed 
the following reports: 
 
1. West Bench Irrigation District Assessment Study prepared for Regional District of 

Okanagan-Similkameen, Stantec Consulting Ltd., December 2001. 
 
2. West Bench Irrigation District Water Supply Options prepared for West Bench Irrigation 

District, Stantec Consulting Ltd., April 2006. 
 
3. Sage Mesa Water and Public Service Company Assessment Report prepared for Regional 

District of Okanagan Similkameen, True Consulting Group, January 2000. 
 
Some information contained in the above reports has been re-used in the preparation of this 
Technical Memorandum. 
 

3 Existing System 

3.1 Existing Infrastructure 

The existing West Bench water system has been historically managed by the West Bench Irrigation 
District (WBID).  Over the past 15 years the WBID has undertaken a program of distribution system 
improvements.  The system includes the following existing components. 
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• Lake Intake:  The existing Lake Okanagan intake consists of 500 metres of 600 mm 
corrugated steel pipe in the lake and 670 metres of 500 mm steel pipe on shore.  Sections 
of the land portion of the existing intake pipe are apparently corroding.  The lake portion 
includes an intake screen at an appropriate depth of 13.5 metres.  Based on previous 
inspection the lake portion appears to be in good condition, however the screen does not 
meet current standards. 

 
• Supply Pump Station:  The existing pump station consists of three 150 HP pumps and 

one 75 HP pump, a chlorine feed system and associated mechanical and electrical 
equipment.  The proven capacity of the pump station utilizing two 150 HP pumps and the 
75 HP pump is reported to be approximately 105 l/sec.  A need has been identified to 
upgrade/replace the existing facility due to its poor structural condition and extensive 
mechanical wear and tear. 

 
• Water Reservoir:  The existing water reservoir has a capacity of 1,020 m3.  The 2001 

report indicated that it has a capacity shortfall of approximately 700 m3 to provide balancing 
and fire storage to the system.  The 2006 report doesn’t include any allowance for reservoir 
upgrading.  The need for additional storage capacity has not been included in this study but 
should be addressed during pre-design. 

 
• Distribution System:  The existing distribution system consists of pipes ranging in 

diameter from 75 mm to 300 mm diameter of varying material.  The system serves 
approximately 351 domestic and irrigation connections, including 145 acres of irrigated 
lands at pressures ranging from 275 to 690 kPa.   

 
• Supply Pipelines:  The existing supply pipelines are 400 mm and 300 mm diameter ductile 

iron pipe installed in 1979.  They are assumed to be in reasonable condition. 
 
It is our understanding that the West Bench water supply and distribution system is currently being 
operated by the City of Penticton under contract to the West Bench Irrigation District. 
 
The previous reports have noted some questions regarding the legal status of the rights of way that 
the land portion of the lake intake pipe and the Supply Pump Station are located on.  They also 
indicate similar issues with some of the existing distribution mains. 
 
Based on our review of existing reports, we have assumed, for the purposes of this study that the 
existing land portion of the lake intake and the existing supply pump station require complete 
replacement if they are to be integrated into the system upgrading.  Certain distribution system 
upgrades should also be undertaken and these are identified in a subsequent section of this 
Technical Memorandum. 
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3.2 Existing Operating Costs 

Information was obtained from the West Bench Irrigation District (WBID) regarding current 
operating costs.  The following table summarizes the 2007 budgeted operating costs excluding 
special projects or one-time type expenditures: 
 

Table 1-1 
WBID 2007 Projected Operating Costs 

 

Administration $84,900

Operating Contract $55,700

Water Distribution Maintenance $12,000

Pumping System Maintenance $5,000

Chlorination $4,000

Power $24,600

Water Quality Monitoring $2,000

Miscellaneous Expenses $12,800

Total $201,000*

Note:  There is approximately $54,000 in additional costs related to special projects, pump rebuilding, etc. 
budgeted for 2007 not included in the above summary. 

 
Out of the above costs, the administration, water distribution maintenance, water quality monitoring, 
and miscellaneous costs totalling $111,700, would continue to be incurred for all options.  In 
addition to the above administration and operating costs, the WBID has budgeted $149,567 for 
debt retirement. 

 
4 Water Demand Design Criteria 

Previous studies have been undertaken by others which have included reviews of water demands.  
These studies have included reviews of historical demands and projection of current estimated 
demands for the purposes of establishing water demand criteria.  As part of this study we have not 
undertaken a detailed review of previous demand projections. 
 
The water supply and treatment components should be designed to meet maximum day demand.  
The following therefore confirms the water demand design criteria used in this report for the 
purposes of comparing options. 
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4.1 West Bench 

• Historical Water Demands:  Historical maximum day demands for the period between 
2000 and 2005 are summarized as follows: 

 
2000 – 6.36 ML/d 
2001 – 6.50 ML/d 
2002 – 6.94 ML/d 
2003 – 6.23 ML/d 
2004 – 5.62 ML/d 
2005 – 5.60 ML/d 
 

• Residential Demand:  The West Bench area consists of 351 connections.  For the 
purposes of this report, residential demand is defined as the combined indoor and outdoor 
water demand for a typical (non-agricultural) lot in the West Bench.  Previous reports have 
utilized a residential demand of 2 usgpm (0.126 L/s) per lot.  This equates to a demand as 
follows: 

 
MDD = 351 x 0.126 L/sec = 44.2 L/sec = 3.82 ML/d 

 
• Agricultural Demand:  According to previous reports, the agricultural land usage presently 

totals approximately 29 Ha (72 acres).  Using a design criteria of 6 usgpm (0.378 L/s) per 
acre, this equates to the following demand: 

 
MDD = 72 x 0.378 L/sec = 27.2 L/sec = 2.35 ML/d 

 
• Total Combined Demand:  Based on the above, the total combined demand would equate 

to 6,172 m3 /day.  The previous reports have suggested that this calculation may 
underestimate the actual demands due to orchards that have been converted to irrigated 
lawns that could be returned to agricultural use in the future.  Based on a review of 
historical maximum day demand records, an MDD of 7,000 m3 /day was recommended.  
This would appear to be a reasonably conservative value for the purpose of comparing 
options.   

 
• Impact of Water Metering 

The West Bench experienced a reduction in demands from the 1900s to the early 2000s 
and these reductions are reflected in the above calculations.  The upgrade project will 
include installation of flow meters on all properties which will probably further reduce 
annual demands.  For the purpose of this report we have not reduced the maximum day 
demands as it is unclear what impact metering will have on peak demands. 
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• West Bench Design Demand:  For the purpose of comparing options, we recommend the 
use of the following MDD. 

 
Residential Demand – 4.5 ML/d 
Agricultural Demand – 2.5 ML/d 
 

When the project proceeds into preliminary and detailed design, we would recommend that this 
design basis be reviewed as there would appear to be an opportunity to reduce the design 
demands with the implementation of flow metering. 
 
4.2 Sage Mesa 

• Residential Demand:  The Sage Mesa area consists of 265 connections of which 175 are 
metered in the Upper Pressure Zone and 90 are unmetered in the Lower Pressure Zone.  
The TRUE report recorded a maximum day demand of 9.2 m3 /day/lot for the upper 
pressure zone and 6.4 m3 /lot/day for the lower pressure zone.  This equates to the 
following: 

 
Upper Zone MDD 197 x 9.2 m3 /day = 1.81 ML/d 
Lower Zone MDD 68 x 6.4 m3 /day = 435 m3 /day = .44 ML/d 
Total MDD – 265 lots – 2.25 ML/d 

 
• Agricultural/Commercial Demand:  The Sage Mesa area has limited agricultural land 

usage; however, it includes two golf courses.  The TRUE report indicated a golf course 
MDD of 550 m3 /day = 0.55 ML/d 

 
• Total Combined Demand:  Based on the above criteria the combined MDD would total 2.8 

ML/d. 
 
• Impact of Water Metering:  To be consistent in comparing options it should be assumed 

that the Sage Mesa area will be fully metered if it is integrated into the West Bench project.  
This would involve providing meters on properties in the lower pressure zone.  For the 
purpose of this report we have not reduced the maximum day demands as it is unclear 
what impact metering will have on peak demands. 

 
• Sage Mesa Design Demand:  The above calculations were based on the review of two 

years demand records by the consultant.  For the purpose of comparing options we 
recommend the use of the following criteria: 

 
Residential Demand – 2.5 ML/d 
Golf Course Demand – 0.5 ML/d 
 

Page 20 of 133 File: 0580-20/2025-45 AE Aug



Regional District of Technical Memorandum No. 1 
Okanagan-Similkameen West Bench Water Supply Improvements 
 Options Review Study – System Options Development 

6 
P:\20062941\00_West_Bench\Engineering\05.00_Design\TM_01_Aug31.doc 

5 Water Treatment 

5.1 Raw Water Quality 

The West Bench’s water supply is drawn from Okanagan Lake.  The water quality from Okanagan 
Lake is considered to be very good.  Raw water quality characterization presented in Table 1-2 is 
based on a review of data from the City of Kelowna and  the City of Penticton.  Water quality in the 
lake is relatively consistent and not subject to rapid significant changes.  This is due to the size and 
volume of the lake.  By withdrawing water from depths greater than 25 metres the seasonal water 
quality is very consistent thereby optimizing its treatability.  Table 1-1 below provides an indicator of 
the raw water quality since 1990. 

Table 1-2  
Raw Water Quality 

 

Parameters Units Min. Max. Normal 

Alkalinity mg/l 101 122 109 

Colour TCU 0 5 2 

Hardness mg/l 105 130 117 

pH pH 7.5 9.1 8.0 

Turbidity NTU 0.1 4 0.5 

Calcium mg/l 30 38 34 

Iron mg/l .01 .11 .02 

UV Transmittance % 83 94 87 

 
5.2 Water Quality Objectives 

In 2006 Interior Health Authority established the 4.3.2.1.0 Drinking Water Objective.  Under this 
objective the following criteria were established: 
• 4 log virus removal 
• 3 log Giardia and Cryptosporidium removal or inactivation 
• 2 stages of treatment – see below 
• 1 NTU turbidity maximum 
• 0 bacterial indicators 
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Under the new objective a minimum of 2 stages of treatment is required for water that is at risk of 
containing pathogens.  Filtration and disinfection should be considered on most water supplies to 
ensure a safe supply of water.  UV light and chlorination can be considered for source water that 
meets the criteria for the exclusion of filtration as outlined in the Guidelines for Canadian Drinking 
Water Quality. 
 
Interior Health now requires purveyors to issue a water quality advisory when turbidity values 
exceed 1.0 NTU and a boil water advisory if turbidity exceeds 5.0 NTU.  Ultimately, all surface 
waters are to be filtered and this is to be taken into account in the planning of water treatment 
improvements by each water purveyor. 
 
5.3 Water Treatment Strategy 

For the purpose of this study it is important to be able to compare options based on a common 
water treatment approach.  The raw water source for all options under consideration is Lake 
Okanagan.  As outlined in 5.1, Lake Okanagan is considered to be a good quality raw water 
source. 
 
One strategy which has been used on other systems supplied from Lake Okanagan has been to 
use two stage treatment consisting of UV followed by chlorination.  Depending on the depth of 
intake and local lake limnology this strategy can be capable of meeting 4 of the 5 criteria set out in 
IHA’s new guidelines, with turbidity being the one exception. 
 
The writer contacted a local representative of Interior Health who indicated that to assure 
compliance with IHA’s new Drinking Water Objective, multi-stage treatment incorporating filtration 
would be required.  Depending on the quality of the source water, there are numerous ways of 
achieving filtered water including direct filtration, clarification and filtration, and membrane filtration. 
 
The IHA has also developed a draft “Filtration Deferral Strategy” and policy document. This 
document is attached to this report under Enclosure 1C. The District may be able to defer costly 
filtration to a later date. To meet IHA requirements, however, certain conditions need to be met, and 
an ultra-violet (UV) disinfection system must be added. 
 
Direct filtration involves chemical coagulation and mixing, flocculation, filtration, and chlorination.  
Clarification and filtration involves the same process steps as direct filtration with the addition of 
clarification prior to filtration.  Membrane filtration involves the use of semi-permeable membranes 
to remove particulate mater from the water.  Depending on source water quality and membrane 
technology, pre-treatment may be required for removal of organic carbon and colour.   
 
All of these treatment processes produce liquid and solid wastes that require treatment and/or 
disposal.  A common practice is to discharge water treatment wastes to sanitary sewer, however, at 
the present time, this option is not available for the West Bench.  Therefore, treatment options 
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should include provisions for residual treatment.  The selected treatment strategy for West Bench 
should take into consideration local lake limnology, depth of intake, and residuals handling. 
 
The City of Penticton water treatment plant is designed to treat water from Lake Okanagan and 
Penticton Creek.  The plant is a conventional filtration plant involving clarification and filtration.  It 
was designed with the capability to treat lake water in the direct filtration mode, however, is not 
operated in this mode.  A portion of the residuals from the plant is directed into the sanitary sewer 
system. 
 
For the purpose of comparing options for the West Bench, the general filtration component includes 
clarification and filtration.  This is a proven treatment process currently used by the City of Penticton 
for treating lake water.  It should be noted that there is a strong possibility that both membrane 
filtration and direct filtration would be suitable treatment processes, however, residuals treatment 
would be more challenging and the direct filtration process would require the provision of UV to 
meet Giardia and Cryptosporidium removal requirements.  Using the clarification and filtration 
strategy allows all alternatives to be compared on a consistent basis. 
 

6 Distribution System Upgrades 

Previous studies have identified the need for distribution system upgrades required to the West 
Bench system.  These upgrades include the following works: 
 
Newton Drive - 650 lin. m 200 mm pipe 
Sparton Drive - 470 lin. m 150 mm pipe 
Veteran Drive - 240 lin. m 150 mm pipe 
Moorpark/Sunglo Drive - 490 lin. m 150 mm pipe 
Vedette Drive - 240 lin. m 150 mm pipe 
 
The above noted replacement pipes are required to replace existing 75 mm and 100 mm steel 
mains that have created the largest number of leaks due to corrosion.  These upgrades are 
considered common to all options and therefore are included in the cost estimates for all options. 
 
As noted in Section 3, an earlier report identified a capacity shortage in the treated water reservoir.  
The most recent report, however, does not include any allowances for increasing storage capacity.  
The reservoir’s existing capacity needs to be confirmed and the requirement for additional storage 
clarified. 
 
In addition to the above upgrades, this project will include installation of flowmeters on all 
properties.  This is also common to all options and therefore included in the cost estimates for all 
options. 
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7 Servicing Options 

Six options have been developed for comparison purposes.  Each option has been developed at a 
conceptual design level including capital and operating costs.  Options 2, 3, 5 and 6 are potential 
options for filtration deferral.  These additional options are denoted with a UV suffix.  Each option is 
described herein. 
 
7.1 Option 1 – City of Penticton Supply 

• City of Penticton Proposal:  In response to a request by Associated Engineering, the City 
of Penticton (COP) provided a proposal re:  West Bench Water Supply under letter dated 
July 20, 2007.  A copy of the City proposal is included in Enclosure 1B.  The essence of 
the City Resolution 455/2007 was that the City would have no problem with the West 
Bench Irrigation District (WBID) considering the use of the City water supply as one of the 
options, subject to the following conditions:  

 
• Transfer of WBID water licences to the City. 
• COP must amend their water licences to include the West Bench boundaries.  
• All properties within West Bench must be metered.  
• The option of the City providing metering and billing services at a cost of $13.00 

per reading (2 readings per year).  
• Connection point to be in the vicinity of Riverside Drive and Highway 97.   
• WBID responsible for constructing a booster pump station (including tie-in, 

emergency generator and land acquisition) to pump water from the City system to 
the West Bench.  

• Pump station and supply line must be sized to accommodate both WBID and Sage 
Mesa.  

• Operating charges for water would have a 50% fixed component and a 50% 
variable component. 

• Operating charges would be increased annually by the same amount as COP 
water rates. 

• Should the City change its allocation between fixed and variable costs for operating 
costs the same would apply to WBID. 

• Capital depreciation charges would be fixed and calculated as 7.3% of the annual 
depreciation value of the water utility per year. 

• A capital contribution in the amount of 20% of the capital costs related to the 
running of the water utility, on City charges, passed through to customers. 

• The City would only sell water to the WBID during non peak times (January – June, 
September – December) until the upgrades to the COP water treatment plant are 
completed, estimated 2010. Once the upgrades are complete the City would sell 
water throughout the year. 

• Late-comer fees for over-sizing are part of any agreement discussions. 
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• Any final decision would require Council approval and the development and 
execution of a contract.  

 
• Concept:  Option 1 therefore involves making a connection to the City of Penticton treated 

water distribution system in the northwest part of the City and providing a booster pumping 
station and supply pipeline to deliver water to the WBID.  Refer to Plan 1-1. 

 
• Raw Water Source:  The raw water source for this option is a combination of Okanagan 

Lake and Penticton Creek, which are used by the City of Penticton as sources for their 
water treatment plant on the east side of the City.  To supply water to the RDOS the City 
will have to arrange for transfer of the WBID’s existing license for Okanagan Lake water to 
the City of Penticton. 

 
• Water Treatment:  The City currently operates a filtration plant that utilizes the following 

treatment processes – chemical coagulation and mixing, flocculation, clarification (plate 
settlers), filtration, and chlorination.  The plant obtains its raw water supply from two 
sources, Lake Okanagan and Penticton Creek.  It has two trains, one which can operate in 
direct Filtration mode and the other in conventional Filtration mode.  The plant is currently 
operating near its maximum design capacity of 60 ML/d and a water treatment expansion 
project is being planned for 2009.  We therefore believe that this expansion would have to 
be completed before water could be supplied to the WBID.  It is our understanding that this 
plant meets IHA’s new guidelines. 

 
• Water Supply System:  The water supply system would include the following components: 

 
• Connection to City of Penticton System:  A connection would be made to the City 

of Penticton system in the vicinity of the intersection of Westminster Avenue and 
Eckhardt Avenue.  Previous modelling has confirmed that the City system is 
capable of delivering the required demands for the WBID at this location once the 
COP treatment plant updates are completed. 

 
• Booster Treated Water Pump Station:  A booster pump station sized to deliver 7 

ML/d MDD would be installed in an open area on the Westminster Avenue right of 
way near the connection point.  The pump station would consist of 2 duty and 1 
standby pumps and would incorporate standby power (or drive) for 50% of the 
delivery capacity. 

 
• Treated Water Supply Pipeline:  A 250 mm diameter supply pipeline would supply 

water from the connection point to a connection to the existing West Bench 
distribution system on Bartlett Drive. 
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• Existing Supply Components:  The existing Okanagan Lake Intake, pumping 
station (including chlorination systems), and supply pipeline would be abandoned 
when the new system is operational. 

 
• Potential Issues:   
 

• By transferring its water licenses to the City of Penticton, the WBID users would 
lose its right to access the lake waters in the future. WBID would cease to be an 
entity, and users will lose the controls it has over finances and operations. 

 
• The West Bench users would have limited control of future operating costs which 

would be reviewed and updated on an annual basis by the City. 
 
• The City indicated that the design of the pump station and supply line should 

include oversizing for Sage Mesa.  Due to uncertainties about the future connection 
of Sage Mesa, this has not been included in the costing to date. 

 
• The West Bench would be responsible for acquiring a site for the proposed booster 

station.  While we have included an allowance for land acquisition, the cost and 
availability of land in this area is uncertain at this time. 

 
• We have assumed that the West Bench cannot apply any provincial funding to City 

of Penticton capital upgrades.  This should be confirmed in writing. 
 
7.2 Option 2 – Upgrade Existing West Bench System 

• Concept:  Option 2 involves upgrading the existing Lake Okanagan Intake, converting the 
existing pump station to a low lift pumping facility, adding a new water treatment plant and 
a new high lift pumping facility, and a supply line to deliver water to the West Bench.  Refer 
to Plan 1-2. 

 
• Raw Water Intake:  The raw water source would continue to be Lake Okanagan.  To 

provide more consistent raw water quality the existing 670 metre long corroding land 
portion of the intake pipe would be replaced and a 450 lin. extension added to the lake 
portion to a depth of 30 m.  For the purpose of this assessment we have assumed a 750 
mm diameter extension due to concerns about head losses in the existing 600 mm CMP 
lake intake pipe. 

 
• Water Treatment:  A new water treatment plant would be required in the vicinity of the 

existing pump station.  The intent is to convert the existing pump station to a low lift facility 
to lift water into the water treatment plant.  For the purpose of this evaluation we have 
assumed conventional filtration.  If filtration is deemed to be unaffordable at this point, an 
interim step may be to provide UV disinfection. 
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• Water Supply System:  The water supply system would include the following components: 

 
• High Lift Treated Water Pump Station:  The treated water pump station would be 

sized to deliver 7 ML/d from a clearwell on the discharge side of the water 
treatment plant.  The pump station would consist of 2 duty and 1 standby pumps 
and would incorporate standby power (or drive) for 50% of delivery capacity. 

 
• Supply Pipeline:  A 250 mm diameter supply pipeline would supply water from the 

pump station to a connection to the existing distribution system on Bartlett Drive. 
 

• Existing Supply Components:  A significant portion of the existing Okanagan Lake 
intake would be replaced and the existing pump station converted to a low lift pump 
station.  The existing supply pipelines would be abandoned. 

 
• Potential Issues: 
 

• The operation and maintenance costs for the filtration plant will have a significant 
impact on future annual taxes. 

 
• The WBID would be responsible for acquiring a site for the proposed water 

treatment plant.  While we have included an allowance for land acquisition, the cost 
and availability of land in this area is uncertain at this time. 

 
• By using the conventional filtration treatment strategy it probably would not be 

necessary to extend the intake pipe to a deeper lake depth, even though it has 
been costed on that basis. 

 
7.3 Option 3 –Joint West Bench / Sage Mesa System 

• Concept:  Option 3 involves combining the West Bench and Sage Mesa water systems 
into a single water supply system.  This alternative would involve dissolving both utilities 
and creating one water system owned and operated by the RDOS.  There are already 
some political, governance and asset transfer issues that may have to be resolved in order 
to proceed with this option.  The two systems operate at different HGLs with Sage Mesa 
having two pressure zones (lower zone 454 m and upper zone 620 m) and West Bench 
having one pressure zone between the two Sage Mesa zones.  The new supply system 
would therefore consist of a new lake intake, raw water pump station and supply line to a 
treatment plant; a high lift treated water pump station in the vicinity of the KVR; and new 
treated water supply pipelines, supplying West Bench via a connection to an existing main 
on West Bench Drive, and supplying Sage Mesa via a new supply main to a tie-in near the 
lower Sage Mesa Reservoir.  Refer to Plan 1-3. 
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• Raw Water Supply System:  The raw water supply system would consist of a 600 mm 
diameter HDPE pipe extended approximately 700 lin. m to a lake depth of approximately 
30 m, a raw water pump station on the west side of the highway right-of-way and a supply 
pipeline through the Pine Hills golf course.   

 
• Water Treatment:  Water from the new intake would be pumped through a supply pipeline 

to the water treatment plant on the KVR near the Sage Mesa golf course.  This site is 
adjacent to the existing golf course access road, and would require more detailed 
engineering services to address site grading issues, etc.  Approval would be required to 
locate it on the KVR.  If not this location, the other options would be to site the plant 
adjacent to the Sage Mesa lower zone reservoir, east of Sage Mesa Drive, or possibly 
adjacent to the West Bench Reservoir.  This would increase the capital costs.  For the 
purpose of this evaluation we have assumed a conventional filtration plant on the KVR 
right-of-way near the Sage Mesa golf course access.  

 
• Water Supply System:  The water supply system would include the following components: 

 
• High Lift Treated Water Pump Station:  The treated water pump station would be 

sized to deliver 10 ML/d from a clearwell on the discharge side of the water 
treatment plant.  The pump station would consist of 3 duty pumps (one of which 
would be dedic0ated to supplying Sage Mesa at lower zone HGL 454 m) and 1 
standby pump and would incorporate standby power (or drives) for 50% of delivery 
capacity. 

 
• Supply Pipeline:  A new 300 mm supply pipeline would supply water from the 

treated water pump station along West Bench Drive to connections in the West 
Bench and to Sage Mesa via a new 250 mm water main to the Sage Mesa Lower 
Reservoir. 

 
• Existing Supply Components:  All of the existing West Bench and Sage Mesa 

intake and pump station supply components would be abandoned under this 
option. 

 
• Potential Issues: 

 
• This alternative would involve dissolving both utilities to create one water system 

owned and operated by the RDOS.  These issues will need to be addressed and 
resolved at an early stage to allow the project to proceed. 

 
• The operation and maintenance costs for the filtration plant will have a significant 

impact on future annual taxes. 
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• This alternative involves securing a site for the proposed water treatment plant 
adjacent to the existing golf course access road on the KVR.  While we have 
included an allowance for land acquisition, the cost and availability of land in this 
area is uncertain at this time. 

 
• By supplying both systems, the capital costs increase significantly thereby 

increasing the reliance on senior government funding.  There is no indication at this 
time whether the additional required funding would be available. 

 
7.4 Option 4 – City of Penticton Domestic Supply and Separate Irrigation System  

• Concept:  Option 4 involves making a connection to the City of Penticton treated water 
distribution system in the northwest part of the City and providing a booster pumping 
station and supply pipeline to deliver residential water to the West Bench.  Irrigation water 
would be supplied from the existing supply system, and upgraded to address corrosion and 
maintenance issues.  An irrigation distribution pipeline would be constructed along the CPR 
right of way to serve irrigated parcels along this corridor.  Refer to Plan 1-4. 

 
• Raw Water Source:  Residential water would be sourced from the City of Penticton 

system.  Irrigation water would be sourced from the existing Lake Okanagan intake.  The 
land portion of the existing intake pipe would have to be replaced to address existing 
corrosion issues.  Prior to proceeding with this, the legal status of the right of way should 
be confirmed. 

 
• Water Treatment:: The upgraded City filtration plant would provide supply to the residential 

distribution system.  As noted under Option 1, the City is currently planning an expansion of 
the plant and this would have to be completed before water could be supplied to the West 
Bench.  This plant expansion is currently planned for 2008/2009. 

 
• Water Supply System:   
 

• Connection to City of Penticton System:  A connection would be made to the City 
of Penticton system in the vicinity of the intersection of Westminster Avenue and 
Eckhardt Avenue as per Option 1. 

 
• Booster Treated Water Pump Station:  A booster pump station sized to deliver 4.5 

ML/d would be installed in the open area on the Wesminster Avenue right of way 
near the connection point.  The pump station would consist of 2 duty and 1 standby 
pump and would incorporate standby power (or drive) for 50% of the delivery 
capacity. 
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• Treated Water Supply Pipeline:  A 200 mm diameter supply pipeline would supply 
water from the connection point to a connection to the existing distribution system 
on Bartlett Drive. 

 
• Agricultural Supply Pump Station:  The existing pump station would be partially 

demolished (after the new treated water supply system is operational).  A new 
structure complete with two new pumps and associated piping and valving would 
be installed to supply the agricultural system.  Prior to proceeding with this, the 
legal status of the right of way should be confirmed. 

 
• Irrigation Supply Main:  The existing supply pipeline would be converted to an 

irrigation supply main (assuming that it is still in operable condition) which would 
operate at a lower distribution pressure than the treated water system.  A 200 mm 
diameter irrigation supply main would be extended along the CPR right of way to 
supply untreated water to large agricultural tracts along this corridor. 

 
• Existing Supply Components:  All existing supply components would be refurbished 

and re-used under this option. 
 
• Potential Issues: 
 

• There is some uncertainty regarding the domestic water demand reductions that 
would be achieved under this option and this will need to be confirmed during the 
preliminary design stage. 

 
• Statutory rights of way will need to be acquired for the proposed irrigation system.  

The availability of these rights of way is uncertain at this time. 
 

• By transferring the domestic portion of its water license capacity to the City of 
Penticton, the West Bench would lose its right to access this portion of its lake 
water supply in the future. 

 
• The West Bench would have limited control of future operating costs for its 

domestic water supply which would be reviewed and updated on an annual basis 
by the City. 

 
• No allowance has been included for oversizing the pump station and supply line to 

serve Sage Mesa, which was identified by the City as a condition of the City 
supplying water. 

 
• The West Bench would be responsible for acquiring a site for the proposed booster 

station.  While we have included an allowance for land acquisition, the cost and 
availability of land in this area is uncertain at this time. 
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7.5 Option 5 – Upgrade Existing System and Separate Irrigation System 

• Concept:  Option 5 involves upgrading the existing Lake Okanagan intake, converting the 
existing pump station to an irrigation pumping facility, adding a new water treatment plant, 
a new high lift pumping facility and a treated water supply line to deliver treated water to the 
West Bench.  A new irrigation supply main would be installed along the CPR right of way to 
serve agricultural parcels along this corridor.  Refer to Plan 1-5. 

 
• Raw Water Source:  Residential and irrigation water would be sourced from the existing 

Lake Okanagan intake system.  The land portion of this intake pipeline would be replaced 
and the lake portion of intake would be extended approximately 450 lin. m (750 mm 
diameter) into the lake to a depth of 30 m. 

 
• Water Treatment:  A new water treatment plant would be constructed in the vicinity of the 

existing pump station to treat the residential component.  For the purpose of this 
evaluation, we have assumed a conventional filtration plant.  The irrigation supply system 
would be supplied with untreated water. 

 
• Water Supply System: 
 

• High Lift Treated Water Pump Station:  The treated water pump station would be 
sized to deliver 4.5 ML/d from the water treatment plant to the West Bench.  The 
pump station would consist of 2 duty and 1 standby pumps and would incorporate 
standby power (or drive) for 50% of delivery capacity. 

 
• Treated Water Supply Pipeline:  A 200 mm diameter supply pipeline would supply 

treated water from the pump station to a connection to the existing distribution 
system on Bartlett Drive. 

 
• Agricultural Supply Pump Station:  The existing pump station would be partially 

demolished (after the new treated water supply system is operational).  Two new 
pumps and associated piping and valving would be installed inside a new 
superstructure to supply the agricultural system. 

 
• Irrigation Supply Main:  The existing supply pipeline would be converted to an 

irrigation supply main (assuming that it is still in operable condition) which would 
operate at a lower distribution pressure than the treated water system.  A 200 mm 
diameter irrigation supply main would be extended along the CPR right of way to 
supply untreated water to large agricultural tracks along this corridor. 

 
• Existing Supply Components:  All existing supply components would be refurbished 

and re-used under this option. 
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• Potential Issues: 

 
• There is some uncertainty regarding the domestic water demand reduction that 

would be achieved under this option and this will need to be confirmed during the 
preliminary design stage. 

 
• Statutory rights of way will need to be acquired for the proposed irrigation system.  

The availability of these rights of way is uncertain at this time. 
 

• The West Bench would be responsible for acquiring a .3 hectare site for the 
proposed water treatment plant beside the existing pump station.  While we have 
included an allowance for land acquisition, the cost and availability of land in this 
area is uncertain at this time. 

 
• By using the conventional filtration treatment strategy, it probably would not be 

necessary to extend the intake pipe to a deeper lake depth, even though it has 
been costed on that basis. 

 
7.6 Option 6 – Joint West Bench/ Sage Mesa System and Separate Irrigation System 

• Concept:  Option 6 involves combining the West Bench and Sage Mesa domestic water 
systems and converting the existing intakes and supply pump stations to irrigation supply 
facilities.  This alternative would involve dissolving both utilities and creating one water 
system owned and operated by the RDOS.  The new domestic supply system would 
consist of:  
• a new lake intake, 
• raw water pump station and supply line to a treatment plant in the vicinity of the 

KVR  
• new treated water supply pipelines supplying West Bench via connections to the 

existing mains in West Bench Drive and  
• supplying Safe Mesa via a new supply main to a tie-in near the Lower Sage Mesa 

Reservoir.   
The existing West Bench and Sage Mesa intake pump stations and supply lines would be 
converted to irrigation supply facilities by replacing pumps and doing upgrades to the 
existing pump station structures.  Refer to Plan 1-6.   
 

• Raw Water Supply System:  The raw water supply system (servicing the domestic 
demands) would consist of a 600 mm diameter HDPE pipe extended approximately 700 m 
to a lake depth of approximately 30 m, a raw water pup station on the west side of the 
highway and a supply line through the Pine Hills golf course to the water treatment plant.  
This system would be sized for a domestic demand of 7 ML/d.  
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To serve the irrigation demands, the existing West Bench and Sage Mesa intake pump 
stations would be refitted with new smaller pumps and piping and the structures upgraded 
to serve the irrigation demands.  The West Bench irrigation pump station would be sized to 
serve a demand of 2.5 ML/d and the Sage Mesa pump station sized to serve a demand of 
0.5 ML/d to meet golf course irrigation needs.   
 

• Water Treatment:   A new water treatment plant sized to treat the domestic demand of 7 
ML/d would be located on the KVR near the Sage Mesa golf course access.  The site is 
adjacent to the existing golf course access road and would require more detailed 
engineering to address site grading issues etc.  Approval would be required to locate the 
plant on the KVR.  As with Option 3, there are other siting options for the plant; however, 
for the purpose of this evaluation we have assumed this location.   

 
• Water Supply System:  The domestic water supply system would include the following 

components:  
 

• Treated Water Pump Station:   The treated water pump station would be sized to 
delivery 4.5 ML/d to the West Bench and 2.5 ML/d to Sage Mesa from a clearwell 
on the discharge side of the water treatment plant.  The pump station would consist 
of three duty pumps (one of which would be dedicated to supplying Sage Mesa at 
lower zone HGL 454 m) and one standby pump, and would incorporate standby 
power or drives for 50% of delivery capacity.  

 
• Treated Water Supply Pipelines:  A new 250 mm supply pipeline would supply 

water from the treated water pump station along West Bench Drive to connections 
on the West Bench and to Sage Mesa via a new 200 mm supply pipeline to the 
Sage Mesa Lower Reservoir.  

 
• Existing Supply Components:  All of the existing West Bench and Sage Mesa 

intake and pump station supply components would be downsized and refurbished 
to serve the irrigation demands.   

 
• Potential Issues: 

 
• There is some uncertainty regarding the domestic water demand reductions that 

would be achieved under this option and this will need to be confirmed during the 
preliminary design stage. 

 
• Statutory rights of way will need to be acquired for the proposed irrigation system.  

The availability of these rights of way is uncertain at this time. 
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• This alternative would involve dissolving both utilities to create one water system 
owned and operated by the RDOS.  These issues will need to be addressed and 
resolved at an early stage to allow the project to proceed. 

 
• This alternative involves securing a site for the proposed water treatment plant 

adjacent to the existing golf course access road on the KVR.  While we have 
included an allowance for land acquisition, the cost and availability of land in this 
area is uncertain at this time. 

 
• This alternative has a significant reliance on senior government funding due to the 

capital costs.  There is no indication at this time whether the additional required 
funding would be available. 

 
7.7 Option 7 – Joint West Bench/Sage Mesa System Combined with City of Penticton 

• City of Penticton:  Consistent with Options 1 and 4, this option assumes that the 
necessary permits and requirements are met to join both the WBID and Sage Mesa water 
(WBSM) users to the City of Penticton water supply. Consistent with the requirements 
established by the City of Penticton for the WBID, we have assumed the same parameters 
for the combined system.   

 
Consistent with the COP letter dated July 20, 2007, as found in Technical Memorandum 
No. 1, the essence of a City Resolution would be that the City would have no problem with 
the WBSM using the City water supply as one of the options, subject to the following 
conditions: 
 
• Transfer of WBSM water licences to the City. 
• COP must amend their water licences to include the WBSM boundaries. 
• All properties within WBSM must be metered. 
• The option of the City providing metering and billing services at a cost of $13.00 

per reading (2 readings per year). 
• Connection point to be in the vicinity of Riverside Drive and Highway 97. WBID 

responsible for constructing a booster pump station (including tie-in, emergency 
generator and land acquisition) to pump water from the City system to the West 
Bench. 

• Pump station and supply line must be sized to accommodate all users. 
• Operating charges for water would have a 50% fixed component and a 50% 

variable component.  
• Operating charges would be increased annually by the same amount as COP 

water rates. 
• Should the City change its allocation between fixed and variable costs for operating 

costs the same would apply to WBSM. 
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• Capital depreciation charges would be fixed and calculated as 7.3% of the annual 
depreciation value of the water utility per year. 

• A capital contribution in the amount of 20% of the capital costs related to the 
running of the water utility, on City charges, passed through to customers. 

• The City would only sell water to the WBSM during non peak times (January – 
June, September – December) until the upgrades to the COP water treatment plant 
are completed, estimated 2010. Once the upgrades are complete the City would 
sell water throughout the year. 

• Late-comer fees for over-sizing are part of any agreement discussions. 
 

Any final decision would require Council approval and the development and execution of a 
contract. 
 

• Concept:  Options 7 involves combining both West Bench and Sage Mesa water systems, 
then connecting them to the City of Penticton treated water supply with a booster pump 
station and supply pipeline. This alternative would involve dissolving both utilities and 
creating one water system owned and operated by the COP. There are already some 
political, governance and asset transfer issues that may have to be resolved in order to 
proceed with this option.  

 
The two systems operate at different HGLs with Sage Mesa having two pressure zones 
(lower zone 454 m and upper zone 620 m) and West Bench having one pressure zone 
between the two Sage Mesa zones. New treated water supply pipelines supplying West 
Bench via a connection to an existing main on West Bench Drive, and supplying Sage 
Mesa via a new supply main along Highway 97, tying into the existing intake pipeline. Refer 
to Plan 1-7. 

 
• Raw Water Source:  The raw water source for this option is a combination of Okanagan 

Lake and Penticton Creek, which are used by the City of Penticton as sources for their 
water treatment plant on the east side of the City. To supply water to the RDOS the City will 
have to arrange for transfer of both District’s existing licenses for Okanagan Lake water to 
the City of Penticton. 

 
• Water Treatment:  The City currently operates a filtration plant that uses the following 

treatment processes – chemical coagulation and mixing, flocculation, clarification (plate 
settlers), filtration, and chlorination. The plant obtains its raw water supply from two 
sources, Lake Okanagan and Penticton Creek. It has two trains, one which can operate in 
direct Filtration mode and the other in conventional Filtration mode. The plant is currently 
operating near its maximum design capacity of 60 ML/d and a water treatment expansion 
project is being planned for 2009. We therefore believe that this expansion would have to 
be completed before water could be supplied to the Combined system t is our 
understanding that this plant meets IHA’s new guidelines. 
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• Water Supply System:  The water supply system would include the following  
components: 
 
• Connection to City of Penticton System: A connection would be made to the City of 

Penticton system in the vicinity of the intersection of Westminster Avenue and 
Eckhardt Avenue. Previous modeling has confirmed that the City system is capable 
of delivering the required demands for the WBID at this location once the COP 
treatment plant updates are completed. Further analysis would be required to 
determine if the existing COP system can feed a new combined area with an 
additional requirement of 10 ML/day. 

 
• Booster Treated Water Pump Station: A booster pump station sized to deliver 10 

ML/d MDD would be installed on the highway on the west side of the River. The 
pump station would consist of 3 duty pumps (one of which would be dedicated to 
supplying Sage Mesa at lower zone HGL 454 m) and 1 standby pump and would 
incorporate standby power (or drives) for 50% of  delivery capacity. 

 
• Treated Water Supply Pipeline: A 300 mm diameter supply pipeline would supply 

water from the connection point to a connection to the existing West Bench 
distribution system on Bartlett Drive. 

 
• Supply Pipeline: A new 250 mm supply pipeline would be installed along Highway 

97 to service the existing Sage Mesa system. 
 
• Existing Supply Components: All of the existing West Bench and Sage Mesa intake 

and pump station supply components would be abandoned under this option. 
 
• Potential Issues:   
 

• Use of the highway right of way would need to be accepted by the Ministry of 
Transportation. 

 
• This alternative would involve dissolving both utilities to create one water system 

owned and operated by the COP. These issues will need to be addressed and 
resolved at an early stage to allow the project to proceed. 

 
• The operation and maintenance costs for the COP filtration plant will have a 

significant impact on future annual taxes. 
 

• While we have included an allowance for land acquisition, the cost and availability 
of land in this area is uncertain at this time. 
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• By supplying both systems, the capital costs increase significantly thereby 
increasing the reliance on senior government funding. There is no indication at this 
time whether the additional required funding would be available. 

 
8 Cost Estimates 

8.1 Cost Estimating Basis for on-Site Facilities 

The capital cost estimates used for the comparison of the options have been developed using unit 
pricing for all components.  The unit pricing is based on 2007 dollars and includes a 30% allowance 
for engineering and contingencies.  Unit pricing used for developing the cost estimates is included 
in the appendices.  Breakdowns for the costs are also provided in the appendices. 
 
The operation and maintenance costs have been determined by separating out energy costs from 
other O&M costs and basing the other O&M costs on percentage of capital costs, depending on the 
type of facility or construction.  For the City of Penticton supply options the annual O&M costs have 
been based on information provided by the City.  Option 1 was based on the City data.  Option 4 
was based on prorating the City annual O&M costs based on the reduced demands.  This 
assumption should be reviewed with the City. 
 
8.2 Cost Estimates 

Table 8-1 summarizes capital and operating costs for each option: 
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Table 8-1 
Treatment – Clarification and Filtration 
Capital and Operational Cost Summary 
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1 City of Penticton Supply $3,346,000 $1,217,000 $4,563,000 $456,000 

2 Upgrade Existing System $4,397,000 $4,186,000 $8,583,000 $341,000 

3 West Bench/Sage Mesa $5,657,000 $5,980,000 $11,637,000 $446,000 

4 
City of Penticton Domestic Supply and Separate Irrigation 

System 
$3,926,000 $783,000 $4,709,000 $322,000 

5 Upgrade and Separate Existing System  $4,785,000 $2,691,000 $7,476,000 $250,000 

6 
Upgrade and Separate Joint West Bench/ Sage Mesa 

System  
$5,968,000 $4,186,000 $10,154.00 $330,000 

7 City of Penticton to West Bench and Sage Mesa $5,433,000 $1,739,000 $7,172,000 $654,000 

 
 
8.3 Life Cycle Cost Estimates 

8.3.1 Life Cycle Costing Basis 

Capital costs were applied in the life cycle costing on a one time basis at the front end of 
the life cycle.  It was assumed that there would be no phasing of the capital works. 

 
Operation and maintenance costs were projected over a 20 year life.  It was assumed that 
demands would remain constant over the 20 year period and therefore operation and 
maintenance costs were also constant except for inflation.  An inflation factor of 2.1% per 
annum was applied to future operating costs.  This is the same inflation factor used by the 
City of Penticton for calculating its future costs.  
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8.3.2 Provincial Funding Assumptions 

The RDOS was successful in obtaining provincial funding for the West Bench project under 
the BC Water Improvement Program.  The RDOS has applied for additional funding due to 
concerns about escalating construction costs and the cost impacts of providing filtered 
water.  It is our understanding that this funding could not be applied to off-site facilities or 
land acquisition.  The costing included herein shows the impact of the RDOS obtaining 2/3 
funding assistance on all capital costs within its direct control. 
 
8.3.3 Life Cycle Cost Per Connection 

In order to compare options on an equitable basis the life cycle costs were calculated on a 
cost per connection basis.  This is useful in comparing options which include Sage Mesa to 
those that don’t. 
The costs per connection were calculated using the net capital cost assuming a 
government contribution of ⅔ of the onsite costs. 
 
8.3.4 Life Cycle Cost Estimates 

For each option the calculated increase in annual taxes per connection has been shown in 
Table 8-2.  This cost represents the increased annual cost for debt retirement and 
operation and maintenance that will have to be covered by the West Bench ratepayers if 
the improvements are implemented.  These costs are over and above the existing taxes of 
$1,000 per connection.  
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Table 8-2 
Treatment – Clarification and Filtration 

Life Cycle Cost Summary 
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1 City of Penticton Supply $4,563,000 $1,521,000 $11,084,000 351 $38,911 $1,690 

2 Upgrade Existing System $8,583,000 $2,861,000 $8,372,000 351 $37,045 $1,626 

3 West Bench/Sage Mesa $11,637,000 $3,879,000 $10,951,000 616 $28,430 $1,165 

4 City of Penticton Domestic Supply and 

Separate Irrigation 
$4,709,000 $1,570,000 $7,701,000 351 $29,507 $1,219 

5 Upgrade and Separate Existing System  $7,476,000 $2,492,000 $6,141,000 351 $29,505 $1,219 

6 Upgrade and Separate Joint West Bench/ 

Sage Mesa System  
$10,154,000 $3,385,000 $8,095,000 616 $22,436 $866 

7 City of Penticton to West Bench and Sage 

Mesa 
$7,172,000 $2,391,000 $16,047,000 616 $32,616 $1,375 

 
 
9 Impact of Filtration Deferral from IHA 

If IHA’s requirement for filtration can be deferred to a later date, as noted in Section 6, then the new 
treatment system must also include UV disinfection and Chlorination. This process does not have the 
capability of reducing water turbidity. UV treatment requires a smaller building footprint, is simpler to 
operate, and eliminates the requirement for residuals management. It therefore has a significant impact on 
the life cycle costs. This impacts options 2, 3, 5 and 6.  
 
Similar to Section 8.1, Table 2 (Enclosure 1A) was developed on the assumption that the filtration 
component was not immediately required, but an additional cost estimate for UV disinfection was included. 
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Table 9-1 
Treatment – Chlorination and Ultraviolet (No Filtration) 

Capital and Operational Cost Summary 
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2-UV Upgrade Existing System $4,397,000 $1,183,000 $5,580,000 $186,000 

3-UV West Bench/Sage Mesa $5,657,000 $1,690,000 $7,397,000 $224,000 

5-UV Upgrade and Separate Existing System  $4,785,000 $761,000 $5,545,000 $150,000 

6-UV 
Upgrade and Separate Joint West Bench/ Sage Mesa 

System  
$5,968,000 $1,183,000 $7,151,000 $174,000 
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Table 9-2 
Treatment – Chlorination and Ultraviolet (No Filtration) 

 Life Cycle Cost Summary 
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2-UV Upgrade Existing System $5,580,000 $1,860,000 $4,552,000 351 $21,935 $841 

3-UV West Bench/Sage Mesa $7,347,000 $2,449,000 $5,494,000 616 $15,645 $526 

5-UV Upgrade and Separate Existing System  $5,545,000 $1,848,000 $3,685,000 351 $19,410 $715 

6-UV Upgrade and Separate Joint West Bench/ 

Sage Mesa System  
$7,151,000 $2,384,000 $4,275,000 616 $13,486 $418 

 
 
Prepared by:  
 
 
 
W.J. (Bill) Harvey, P.Eng. 
Project Manager 
 
WJH/cb 
 
Enclosures - 1A and 1B 
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Regional District of Okanagan-Similkameen
West Bench Water Supply Improvements

Options Review Study

Table 1
System Options Costs

OPTION NAME TREATMENT
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1 City of Penticton Supply Clarification/Filtration $3,346,000 $1,217,400 $4,563,400 $1,521,000 $128,649 $2,572,977 $455,989 $11,084,695 $13,657,672 351 $38,911 $1,946 $1,690

2 Upgrade Existing System Clarification/Filtration $4,397,000 $4,186,000 $8,583,000 $2,861,000 $241,988 $4,839,768 $341,159 $8,372,311 $13,212,079 351 $37,641 $1,882 $1,626

3
Upgrade Joint West 

Bench/Sage Mesa System
Clarification/Filtration $5,657,000 $5,980,000 $11,637,000 $3,879,000 $328,093 $6,561,852 $446,230 $10,950,829 $17,512,681 616 $28,430 $1,421 $1,165

4
City of Penticton Domestic 

Supply & Separate Irrigation
Clarification/Filtration $3,926,000 $782,614 $4,708,614 $1,570,000 $132,793 $2,655,867 $321,905 $7,701,263 $10,357,130 351 $29,507 $1,475 $1,219

5
Upgrade and Separate 

Existing System
Clarification/Filtration $4,785,000 $2,691,000 $7,476,000 $2,492,000 $210,778 $4,215,554 $250,253 $6,141,398 $10,356,952 351 $29,507 $1,475 $1,219

6
Upgrade and Separate Joint 

West Bench/Sage Mesa 
System

Clarification/Filtration $5,968,000 $4,186,000 $10,154,000 $3,385,000 $286,309 $5,726,184 $329,847 $8,094,697 $13,820,881 616 $22,436 $1,122 $866

7
City of Penticton Supply to 
West Bench/Sage Mesa

Clarification/Filtration $5,433,000 $1,739,143 $7,172,143 $2,391,000 $202,235 $4,044,699 $653,886 $16,046,888 $20,091,587 616 $32,616 $1,631 $1,375

Notes:
1) Assumed Interest Rate 5.10%
2) Assumes that all 2/3 capital cost grant is approved. To date, only $2.35M grant has been approved.  
3) Assumed Inflation Rate 2.10%
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Regional District of Okanagan-Similkameen
West Bench Water Supply Improvements

Options Review Study

Table 2
System Options Costs - UV

OPTION NAME TREATMENT
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1 City of Penticton Supply Clarification/Filtration $3,346,000 $1,217,400 $4,563,400 $1,521,133 $128,660 $2,573,202 $455,989 $11,084,695 $13,657,897 351 $38,911 $1,946 $1,690

2UV Upgrade Existing System UV/Chlorination $4,397,000 $1,183,000 $5,580,000 $1,860,000 $157,322 $3,146,441 $185,519 $4,552,783 $7,699,224 351 $21,935 $1,097 $841

3UV West Bench/Sage Mesa UV/Chlorination $5,657,000 $1,690,000 $7,347,000 $2,449,000 $207,141 $4,142,814 $223,887 $5,494,359 $9,637,174 616 $15,645 $782 $526

4 City of Penticton Domestic Clarification/Filtration $3,926,000 $782,614 $4,708,614 $1,569,538 $132,754 $2,655,086 $321,905 $7,701,263 $10,356,348 351 $29,505 $1,475 $1,219

5UV Partially Separated UV/Chlorination $4,785,000 $760,500 $5,545,500 $1,848,500 $156,349 $3,126,987 $150,198 $3,685,986 $6,812,974 351 $19,410 $971 $715

6UV
Upgrade and Separate Joint 

West Bench/Sage Mesa 
System

UV/Chlorination $5,968,000 $1,183,000 $7,151,000 $2,383,667 $201,615 $4,032,294 $174,207 $4,275,168 $8,307,462 616 $13,486 $674 $418

Notes: 0
1) Assumed Interest Rate 5.10%
2) Assumes that all 2/3 capital cost grant is approved. To date, only $2.35M grant has been approved.  
3) Assumed Inflation Rate 2.10%
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Component
Capacity 

(ML/d)
Size Units

Length 
(m)

Capital Cost
Initial Annual 

O&M Cost

Supply System
West Bench Distribution Improvements (See Table 9) $1,821,000 $9,105
Additional Water Meter Chambers 351 @ $500 $175,500
PS Land Acquisition 1 ha $300,000
Booster Pump Station 7 135 kw $783,250 $37,398
Piping Connections 7 300 mm 250 $136,500 $683
River Crossing 7 300 mm 100 $130,000 $650

Subtotal $3,346,000 $48,000

Water Treatment Plant
Chemical Coagulation and Mixing 7 $0
Flocculation 7 $0
Clarification 7 $0
Filtration 7 $0
Primary Disinfection 7 $0
Secondary Disinfection 7 $0
Residuals Management 7 $0
COP Fixed Capital Charge $1,217,400

Subtotal $1,217,400 $397,863

TOTAL $4,563,400 $445,863

City of Penticton Supply
OPTION 1
Table 3a
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Component Capacity (ML/d) Size Units
Length 

(m)
Capital Cost

Initial Annual 
O&M Cost

Supply System

West Bench Distribution Improvements (See Table 9) $1,820,000 $9,100
WTP Land Acquisition 1 ha $300,000
Treated Water Pumpstation 7 394 kw $1,288,300 $99,169
LLPS (in exist structure) 7 20 kw $169,000 $6,070
Lake Intake Replacement 7 600 mm 600 $468,000 $2,340
Lake Intake Deepening 7 600 mm 450 $351,000 $1,755

Subtotal $4,396,000 $118,434

Water Treatment
Chemical Coagulation and Mixing 7 $182,000
Flocculation 7 $546,000
Clarification 7 $0
Filtration 7 $2,912,000
Primary Disinfection 7 $273,000
Secondary Disinfection 7 $0
Residuals Management 7 $364,000

Subtotal $4,277,000 $323,117

TOTAL $8,673,000 $441,551

OPTION 2
Upgrade Existing System

Table 3b
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Component Capacity (ML/d) Size Units
Length 

(m)
Capital Cost

Initial Annual 
O&M Cost

Supply System
West Bench Distribution Improvements (See Table 9) $1,360,000 $6,800
Additional Water Meters for Sage Mesa 265 @ $1000 $265,000 $1,325
New Deep Intake Pipe 10 600 mm 700 $546,000 $2,730
Highway Crossing 10 600 mm 70 $109,200 $546
WTP Land Acquisition 1 ha $300,000 $0
Lake Intake Pumpstation 10 299 kw $1,103,050 $76,512
Raw Wtr Supply Main 10 400 mm 700 $414,050 $2,070
Treated Water Pumpstation 10 121 kw $755,950 $34,059
Wtr Supply Mn - Sage Mesa 3 250 mm 600 $284,700 $1,424
Wtr Supply Mn - West Bench 7 300 mm 950 $518,700 $2,594

Subtotal $5,657,000 $128,058

Water Treatment
Chemical Coagulation and Mixing 10 $260,000
Flocculation 10 $780,000
Clarification 10 $0
Filtration 10 $4,160,000
Primary Disinfection 10 $390,000
Secondary Disinfection 10 $0
Residuals Management 10 $520,000

Subtotal $6,110,000 $461,595

TOTAL $11,767,000 $589,653

Table 3c
OPTION 3

Upgraded Joint West Bench/Sage Mesa System
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Component Capacity (ML/d) Size Units
Length 

(m)
Capital Cost

Initial Annual 
O&M Cost

Supply System
West Bench Distribution Improvements (See Table 9) $1,821,000 $9,105
Additional Water Meter Chambers 351 @ $500 $175,500
PS Land Acquisition 1 ha $300,000
Irrigation Supply System 2.5 250 mm 1000 $377,000 $1,885
Irrigation Pump Station (in exist Structure) 2.5 80 kw $286,000 $20,380
Dom. Booster Pump Station 4.5 90 kw $695,500 $26,665
Piping Connections 4.5 250 mm 250 $154,375 $772
River Crossing 4.5 250 mm 100 $117,000 $585

Subtotal $3,926,000 $59,392

Water Treatment
Chemical Coagulation and Mixing 4.5 $0
Flocculation 4.5 $0
Clarification 4.5 $0
Filtration 4.5 $0
Primary Disinfection 4.5 $0
Secondary Disinfection 4.5 $0
Residuals Management 4.5 $0
COP WTP Capital Charge (Prorated) $782,614 $255,769

Subtotal $782,614 $255,769

TOTAL $4,708,614 $315,161

Table 3d

City of Penticton Domestic Supply and Separate Irrigation System
OPTION 4

Page 55 of 133 File: 0580-20/2025-45 AE Aug



Component
Capacity 
(ML/d)

Size Units
Length 

(m)
Capital Cost

Initial Annual 
O&M Cost

Supply System
West Bench Distribution Improvements (See Table 9) $1,821,000 $9,105
Irrigation Supply System 2.5 250 mm 1000 $377,000 $1,885
WTP Land Acquisition 4.5 1 ha $300,000
Raw Water Pump Station (in exist structure) 7 20 kw $169,000 $6,070
Domestic Water Pumpstation 4.5 253 kw $1,013,350 $65,541
Irrigation Pump Station 2.5 80 kw $286,000 $20,380
Lake Intake Replacement 7 600 mm 600 $468,000 $2,340
Lake Intake Deepening 7 600 mm 450 $351,000 $1,755

Subtotal $4,785,000 $107,076

Water Treatment
Chemical Coagulation and Mixing 4.5 $117,000
Flocculation 4.5 $351,000
Clarification 4.5 $0
Filtration 4.5 $1,872,000
Primary Disinfection 4.5 $175,500
Secondary Disinfection 4.5 $0
Residuals Management 4.5 $234,000

Subtotal $2,749,500 $207,718

TOTAL $7,534,500 $314,793

Upgrade and Separate Existing West Bench System
OPTION 5
Table 3e
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Component
Capacity 

(ML/d)
Size Units

Length 
(m)

Capital Cost
Initial Annual 

O&M Cost

Supply System
West Bench Distribution Improvements (See Table 9) $1,360,000 $6,800
Additional Water Meters for Sage Mesa 265 @ $1000 $265,000 $1,325
WB Irrigation Supply System 2.5 250 mm 1000 $325,000 $1,625
SM Irrigation Supply System 0.5 100 mm 600 $140,400 $702
WB Irrigation Pump Station (in exist structure) 2.5 80 kW $286,000 $20,380
SM Irrigation Pump Station (in exist structure) 0.5 15 kW $159,250 $4,878
New Deep Intake Pipe 7 600 mm 700 $546,000 $2,730
Highway Crossing 7 600 mm 70 $109,200 $546
WTP Land Acquisition 1 ha $300,000
Lake Intake Pumpstation 7 157 kW $826,150 $42,645
Raw Wtr Supply Main 7 300 mm 700 $313,950 $1,570
Treated Water Pumpstation 7 64 kW $644,800 $20,464
Wtr Supply Mn - Sage Mesa 2.5 200 mm 600 $241,800 $1,209
Wtr Suppy Mn - West Bench 4.5 250 mm 950 $450,775 $2,254

Subtotal $5,968,000 $107,127

Water Treatment Plant
Chemical Coagulation and Mixing 7 $182,000
Flocculation 7 $546,000
Clarification 7 $0
Filtration 7 $2,912,000
Primary Disinfection 7 $273,000
Secondary Disinfection 7 $0

Residuals Management 7 $364,000

Subtotal $4,277,000 $323,117

TOTAL $10,245,000 $430,243

Upgraded and Separate Joint West Bench/Sage Mesa System
OPTION 6
Table 3f

Page 57 of 133 File: 0580-20/2025-45 AE Aug



Component Capacity (ML/d) Size Units
Length 

(m)
Capital Cost

Initial Annual 
O&M Cost

Supply System
West Bench Distribution Improvements (See Table 9) $1,360,000 $6,800
Additional Water Meters for Sage Mesa 265 @ $1000 $265,000 $1,325
Additional Water Meter Chambers 616 @ $500 $308,000
Highway Crossing 10 600 mm 70 $109,200 $546
River Crossing 10 400 mm 100 $156,000 $780
PS Land Acquisition 1 ha $300,000
Booster Pump Station 10 200 kw $910,000 $52,900
Piping Connections 10 400 mm 250 $177,125 $886
Wtr Supply Mn - Sage Mesa 3 250 mm 2800 $1,328,600 $6,643
Wtr Supply Mn - West Bench 7 300 mm 950 $518,700 $2,594

Subtotal $5,433,000 $72,473

Water Treatment
Chemical Coagulation and Mixing 10
Flocculation 10
Clarification 10
Filtration 10
Primary Disinfection 10
Secondary Disinfection 10
Residuals Management 10
COP Fixed Capital Charge (Pro-Rated) 10 $1,739,143

Subtotal $1,739,143 $581,413

TOTAL $7,172,143 $653,886

Table 3g
OPTION 7

City of Penticton Supply to West Bench and Sage Mesa
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Regional District of Okanagan-Similkameen
West Bench Water Supply Improvements Options Review

Table 4
Water Treatment Cost Estimates

West Bench 
Combined

West Bench 
Domestic

Sage Mesa 
Combined

Sage Mesa 
Domestic

Total 
Combined Total Domestic

Plant Capacity (ML/d): 7.0 4.5 3.0 2.5 10.0 7.0
Ave. Ann. Demand (ML) 610 392 261 218 871 610

TREATMENT OPTION

Chemical 
Coagulation 
and Mixing Flocculation Clarification Filtration

Primary 
Disinfection

Secondary 
Disinfection

Residuals 
Treatment

TOTAL CAPITAL 
COST

ANNUAL O&M 
COST

20 YEAR O&M 
COST

PRESENT 
VALUE O&M

3.00%

DISINFECTION (WITHOUT FILTRATION)
Chlorination $273,000 $273,000 $14,626 292,520$       $217,598
Ozone/Chlorination $1,820,000 $273,000 $2,093,000 $116,850 2,337,000$    $1,738,433
UV/Chlorination $910,000 $273,000 $1,183,000 $67,080 1,341,600$    $997,981
FILTRATION
Direct Filtration/UV $182,000 $546,000 $1,911,000 $910,000 $273,000 $364,000 $4,186,000 $222,720 4,454,400$    $3,313,511
Conventional Filtration $182,000 $546,000 $1,274,000 $1,547,000 $273,000 $364,000 $4,186,000 $222,720 4,454,400$    $3,313,511
Membrane Filtration $182,000 $546,000 $2,912,000 $273,000 $364,000 $4,277,000 $323,117 6,462,333$    $4,807,160

DISINFECTION (WITHOUT FILTRATION)
Chlorination $390,000 $390,000 $20,894 417,886$       $310,854
Ozone/Chlorination $2,600,000 $390,000 $2,990,000 $166,929 3,338,571$    $2,483,476
UV/Chlorination $1,300,000 $390,000 $1,690,000 $95,829 1,916,571$    $1,425,687
FILTRATION
Direct Filtration/UV $260,000 $780,000 $2,730,000 $1,300,000 $390,000 $520,000 $5,980,000 $318,171 6,363,429$    $4,733,587
Conventional Filtration $260,000 $780,000 $1,820,000 $2,210,000 $390,000 $520,000 $5,980,000 $318,171 6,363,429$    $4,733,587
Membrane Filtration $260,000 $780,000 $4,160,000 $390,000 $520,000 $6,110,000 $461,595 9,231,905$    $6,867,372

DISINFECTION (WITHOUT FILTRATION)
Chlorination $175,500 $175,500 $9,402 188,049$       $139,884
Ozone/Chlorination $1,170,000 $175,500 $1,345,500 $75,118 1,502,357$    $1,117,564
UV/Chlorination $585,000 $175,500 $760,500 $43,123 862,457$       $641,559
FILTRATION
Direct Filtration/UV $117,000 $351,000 $1,228,500 $585,000 $175,500 $234,000 $2,691,000 $143,177 3,579,429$    $2,130,114
Conventional Filtration $117,000 $351,000 $819,000 $994,500 $175,500 $234,000 $2,691,000 $143,177 3,579,429$    $2,130,114
Membrane Filtration $117,000 $351,000 $1,872,000 $175,500 $234,000 $2,749,500 $207,718 5,192,946$    $3,090,317

7 ML/d $1,217,400 $406,989 10,104,695$  $6,054,972
10 ML/d $1,739,143 $581,413 14,435,279$  $8,649,961
4.5 ML/d $782,614 $261,636 6,495,875$    $3,892,482

Note 1: Cost estimates for each treatment process include process equipment, all associated ancillary equipment, electrical & instrumentation, associated structures and 
siteworks, and associated residuals handling plus 30% allowance for engineering  and contingencies.

ESTIMATED COST (See Note 1)

WEST BENCH - 7 ML/d

WEST BENCH DOMESTIC - 4.5 ML/d

WEST BENCH & SAGE MESA - 10 ML/d

PENTICTON PLANT COST CONTRIBUTION
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Regional District of Okanagan-Similkameen
West Bench Water Supply Options Review

Table 5
Supply System Cost Estimates

OPTION NAME Component Capacity (ML/d) Size Units
Length 

(m) Capital Cost
Initial Annual 

O&M Cost
20 Year  

O&M Cost

PRESENT 
VALUE 
O&M

3.00%
1 West Bench Dist. Impr. $1,821,000 $9,105

Additional Water Meter chambers 351 500 $175,500 $878
PS Land Acquisition 1 ha $300,000
Booster Pump Station 7 135 kW $783,250 $37,398
Piping Connections 7 300 mm 250 $136,500 $683
River Crossing 7 300 mm 100 $130,000 $650

Subtotal $3,346,000 $49,000 980,000$    728,996$    
2 West Bench Dist. Impr. $1,821,000 $9,105

WTP Land Acquisition 1 ha $300,000
Treated Water Pumpstation 7 394 kW $1,288,300 $99,169
LLPS (in existing structure) 7 20 kW $169,000 $6,070
Lake Intake Replacement 7 600 mm 600 $468,000 $2,340
Lake Intake Deepening 7 600 mm 450 $351,000 $1,755

Subtotal $4,397,000 $118,439 2,368,780$  1,762,073$  
3 West Bench Dist. Impr. $1,360,000 $6,800

Additional Water Meters for Sage Mesa 265 @ $1000 $265,000 $1,325
New Deep Intake Pipe 10 600 mm 700 $546,000 $2,730
Highway Crossing 10 600 mm 70 $109,200 $546
WTP Land Acquisition 1 ha $300,000 $0
Lake Intake Pumpstation 10 299 kW $1,103,050 $76,512
Raw Wtr Supply Main 10 400 mm 700 $414,050 $2,070
Treated Water Pumpstation 10 121 kW $755,950 $34,059
Wtr Supply Mn - Sage Mesa 3 250 mm 600 $284,700 $1,424
Wtr Supply Mn - West Bench 7 300 mm 950 $518,700 $2,594

Subtotal $5,657,000 $128,058 2,561,165$  1,905,183$  
4 West Bench Dist. Impr. $1,821,000 $9,105

Additional Water Meter chambers 351 500 $175,500 $878
PS Land Acquisition 1 ha $300,000
Irrigation Supply System 2.5 250 mm 1000 $377,000 $1,885
Irrigation Pump Station (in exist Structure) 2.5 80 kW $286,000 $20,380
Dom. Booster Pump Station 4.5 90 kW $695,500 $26,665
Piping Connections 4.5 250 mm 250 $154,375 $772
River Crossing 4.5 250 mm 100 $117,000 $585

Subtotal $3,926,000 $60,269 1,205,388$  896,656$    
5 West Bench Dist. Impr. $1,821,000 $9,105

Irrigation Supply System 2.5 250 mm 1000 $377,000 $1,885
WTP Land Acquisition 4.5 1 ha $300,000
Raw Water Pump Station (in exist structure) 7 20 kW $169,000 $6,070
Domestic Water Pumpstation 4.5 253 kW $1,013,350 $65,541
Irrigation Pump Station 2.5 80 kW $286,000 $20,380
Lake Intake Replacement 7 600 mm 600 $468,000 $2,340
Lake Intake Deepening 7 600 mm 450 $351,000 $1,755

Subtotal $4,785,000 $107,076 2,141,510$  1,593,013$  
6 West Bench Dist. Impr. $1,360,000 $6,800

Additional Water Meters for Sage Mesa 265 @ $1000 $265,000 $1,325
WB Irrigation Supply System 2.5 250 mm 1000 $325,000 $1,625
SM Irrigation Supply System 0.5 100 mm 600 $140,400 $702
WB Irrigation Pump Station (in exist structure) 2.5 80 kW $286,000 $20,380
SM Irrigation Pump Station (in exist structure) 0.5 15 kW $159,250 $4,878
New Deep Intake Pipe 7 600 mm 700 $546,000 $2,730
Highway Crossing 7 600 mm 70 $109,200 $546
WTP Land Acquisition 1 ha $300,000
Lake Intake Pumpstation 7 157 kW $826,150 $42,645
Raw Wtr Supply Main 7 300 mm 700 $313,950 $1,570
Treated Water Pumpstation 7 64 kW $644,800 $20,464
Wtr Supply Mn - Sage Mesa 2.5 200 mm 600 $241,800 $1,209
Wtr Suppy Mn - West Bench 4.5 250 mm 950 $450,775 $2,254

Subtotal $5,968,000 $107,127 2,142,533$  1,593,774$  
7 West Bench Distribution Improvements (See Table 9) $1,360,000 $6,800

Additional Water Meters for Sage Mesa 265 @ $1000 $265,000 $1,325
Additional Water Meter Chambers 616 @ $500 $308,000 $0
Highway Crossing 10 600 mm 70 $109,200 $546
River Crossing 10 400 mm 100 $156,000 $780
PS Land Acquisition 1 ha $300,000 $0
Booster Pump Station 10 200 kw $910,000 $52,900
Piping Connections 10 400 mm 250 $177,125 $886
Wtr Supply Mn - Sage Mesa 3 250 mm 2800 $1,328,600 $6,643
Wtr Supply Mn - West Bench 7 300 mm 950 $518,700 $2,594

Subtotal $5,433,000 $72,473 1,449,463$  1,078,217$  

Notes:
1) Intake pump station installed KW assumes 2 duty, 1 spare, and 1 engine drive
2) Treated water pump station installed KW assumes 2 duty, 1 spare, and 1 engine drive
3) Irrigation water pump station installed KW assumes 2 duty and 1 spare, no engine drive

Upgraded and Separate 
Joint West Bench/Sage 

Mesa System

City of Penticton 
Supply

Upgrade Existing 
System

City of Penticton 
Domestic Supply and 

Separate Irrigation 
System

Upgrade and Separate 
Existing West Bench 

System

Upgraded Joint West 
Bench/Sage Mesa 

System

City of Penticton to 
West Bench and Sage 

Mesa

Page 60 of 133 File: 0580-20/2025-45 AE Aug



Year

Annual 
Depreciation 
(See Note 1)

City 
Depreciation 
Fee (7.3%) Fixed Variable

Add $26 per 
connection 
annually for 

readings
Total

2007 $1,306,346 $95,363 $150,000 $152,500 $9,126 $311,626 $406,989
2008 $1,342,458 $97,999 $153,150 $155,703 $9,318 $318,170 $416,170
2009 $1,640,019 $119,721 $156,366 $158,972 $9,513 $324,852 $444,573
2010 $1,689,487 $123,333 $159,650 $162,311 $9,713 $331,674 $455,006
2011 $1,669,038 $121,840 $163,002 $165,719 $9,917 $338,639 $460,479
2012 $1,657,694 $121,012 $166,426 $169,199 $10,125 $345,750 $466,762
2013 $1,631,866 $119,126 $169,920 $172,752 $10,338 $353,011 $472,137
2014 $1,618,107 $118,122 $173,489 $176,380 $10,555 $360,424 $478,546
2015 $1,589,386 $116,025 $177,132 $180,084 $10,777 $367,993 $484,018
2016 $1,686,258 $123,097 $180,852 $183,866 $11,003 $375,721 $498,818
2017 $1,796,716 $131,160 $184,650 $187,727 $11,234 $383,611 $514,771
2018 $1,836,826 $134,088 $188,527 $191,669 $11,470 $391,667 $525,755
2019 $1,780,598 $129,984 $192,486 $195,695 $11,711 $399,892 $529,876
2020 $1,726,245 $126,016 $196,529 $199,804 $11,957 $408,290 $534,305
2021 $1,835,370 $133,982 $200,656 $204,000 $12,208 $416,864 $550,846
2022 $1,780,191 $129,954 $204,870 $208,284 $12,464 $425,618 $555,572
2023 $1,726,851 $126,060 $209,172 $212,658 $12,726 $434,556 $560,616
2024 $1,835,956 $134,025 $213,564 $217,124 $12,993 $443,681 $577,706
2025 $1,781,424 $130,044 $218,049 $221,683 $13,266 $452,999 $583,043
2026 $1,728,710 $126,196 $222,628 $226,339 $13,545 $462,512 $588,708
2027 $1,837,753 $134,156 $227,303 $231,092 $13,829 $472,225 $606,380
2028 $1,783,828 $130,219 $232,077 $235,945 $14,120 $482,141 $612,361
2029 $1,731,700 $126,414 $236,950 $240,900 $14,416 $492,266 $618,680
2030 $1,840,644 $134,367 $241,926 $245,959 $14,719 $502,604 $636,971

TOTAL - 2007 to 2026 $2,457,147 $7,647,548 $10,104,695

TOTAL - 2007 to 2026 3 $6,495,875

Notes:
1. From City of Penticton, July 20, 2007 - spreadsheet in Enclosure 1B 
2. Inflation factor = 2.1%, as assumed by City
3. Cost prorated based on flow. 

Table 6

COP Operating Service FeeCOP Capital Depreciation

Calculation of City of Penticton Fees

Total Capital & 
Operating Cost
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Process Larger System Base 
Cost Per ML/d (1)

Smaller System Base 
Cost Per ML/d (2)

Chemical Coagulation and Mixing $26,000 $31,200
Flocculation $78,000 $93,600
Clarification

-Conventional Tube or Plate Settler $182,000 $218,400
Filtration

-High Rate (12 m/hr) $273,000 $327,600
-High Rate (18 m/hr) $221,000 $265,200
-Membrane $416,000 $499,200

Primary Disinfection
-Chlorine $39,000 $46,800
-Ultraviolet $130,000 $156,000
-Ozone $260,000 $312,000

Residuals Treatment 
-Plate Settler/Thickener Centrifuge $52,000 $62,400
 Add this when no san sewer available

Notes
(1) Based on 5 ML/d plant size and larger
(2) Based on 4 ML/d plant size and smaller
(3) All costs include a 30% allowance for engineering & contingencies

Table 7. 
Water Treatment Unit Costs
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Diameter
Pipe Supply & 

Install (1)
Hydrants & 
Valves (2)

Pavement 
Restoration

Total Excl 
Pavement

Total Incl 
Pavement

150 $140 $40 $75 $180 $255
200 $190 $45 $75 $235 $310
250 $240 $50 $75 $290 $365
300 $290 $55 $75 $345 $420
350 $340 $60 $90 $400 $490
400 $390 $65 $90 $455 $545
450 $440 $70 $90 $510 $600
600 $590 $75 $100 $665 $765
750 $740 $80 $100 $820 $920
900 $890 $90 $100 $980 $1,080

Notes:
(1) PVC or DI Pipe
(2) Assumes buried line valves, one hydrant per 100m, one air valve assembly per 500m
(3) Costs do not include engineering and contingencies

Table 8
Unit Costs - Buried Pipe
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Section Diameter (mm) Length (lin m) Unit Cost Cost

Newton Drive 200 650 310$            201,500$         
Sparton Drive 150 470 255$            119,850$         
Veteran Drive 150 240 255$            61,200$            
Moorpark/Sunglo Drive 150 490 255$            124,950$         
Vedette Drive 150 240 255$            61,200$            
Service Connections 63 2,000$         126,000$         
West Bench Flow Meters 351 1,000$         351,000$         
SUBTOTAL 1,045,700$      
ENG'G & CONTINGENCIES @ 30% 313,710$         
TOTAL 1,359,410$      1,360,000$  

Section Diameter (mm) Length (lin m) Unit Cost Cost

Supply Line to Moorpark 300 690 345$            238,050$         
Bridge Crossing 300 50 400$            20,000$            
Bartlett Drive 300 230 420$            96,600$            
SUBTOTAL 354,650$         
ENG'G & CONTINGENCIES @ 30% 106,395$         
TOTAL 461,045$         461,000$     

Total Supply and Distribution 1,821,000$  

West Bench Supply System Improvements

West Bench Distribution System Improvements
Table 9
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Regional District of Okanagan-Similkameen
West Bench Water Supply Improvements

Options Review Study
Technical Memorandum No. 1

Table 10
System Options Costs

Assume only $2.35M in Grant Funding Available

OPTION NAME TREATMENT
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1 City of Penticton Supply Clarification/Filtration $3,346,000 $1,217,400 $4,563,400 $2,213,400 $187,213 $3,744,265 $455,989 $11,084,695 $14,828,960 351 $42,248 $2,112 $1,856

2 Upgrade Existing System Clarification/Filtration $4,397,000 $4,186,000 $8,583,000 $6,233,000 $527,198 $10,543,961 $341,159 $8,372,311 $18,916,272 351 $53,893 $2,695 $2,439

3
Upgrade Joint West 

Bench/Sage Mesa System
Clarification/Filtration $5,657,000 $5,980,000 $11,637,000 $9,287,000 $785,511 $15,710,214 $446,230 $10,950,829 $26,661,043 616 $43,281 $2,164 $1,908

4
City of Penticton Domestic 

Supply & Separate Irrigation
Clarification/Filtration $3,926,000 $782,614 $4,708,614 $2,358,614 $199,496 $3,989,914 $321,905 $7,701,263 $11,691,177 351 $33,308 $1,665 $1,409

5
Upgrade and Separate 

Existing System
Clarification/Filtration $4,785,000 $2,691,000 $7,476,000 $5,126,000 $433,566 $8,671,321 $250,253 $6,141,398 $14,812,719 351 $42,201 $2,110 $1,854

6
Upgrade and Separate Joint 

West Bench/Sage Mesa 
System

Clarification/Filtration $5,968,000 $4,186,000 $10,154,000 $7,804,000 $660,076 $13,201,520 $329,847 $8,094,697 $21,296,216 616 $34,572 $1,729 $1,473

7
City of Penticton Supply to 
West Bench/Sage Mesa

Clarification/Filtration $5,433,000 $1,739,143 $7,172,143 $4,822,143 $407,865 $8,157,306 $653,886 $16,046,888 $24,204,193 616 $39,293 $1,965 $1,709

Notes:
1) Assumed Interest Rate 5.10%
2) To date, only $2.35M grant has been approved.  
3) Assumed Inflation Rate 2.10%
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Regional District of Okanagan-Similkameen
West Bench Water Supply Improvements

Options Review Study
Technical Memorandum No. 1

Table 11
System Options Costs - UV

Assume only $2.35M in Grant Funding Available

OPTION NAME TREATMENT
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1 City of Penticton Supply Clarification/Filtration $3,346,000 $1,217,400 $4,563,400 $2,213,400 $187,213 $3,744,265 $455,989 $11,084,695 $14,828,960 351 $42,248 $2,112 $1,856

2UV Upgrade Existing System UV/Chlorination $4,397,000 $1,183,000 $5,580,000 $3,230,000 $273,199 $5,463,981 $185,519 $4,552,783 $10,016,764 351 $28,538 $1,427 $1,171

3UV West Bench/Sage Mesa UV/Chlorination $5,657,000 $1,690,000 $7,347,000 $4,997,000 $422,655 $8,453,100 $223,887 $5,494,359 $13,947,460 616 $22,642 $1,132 $876

4 City of Penticton Domestic Clarification/Filtration $3,926,000 $782,614 $4,708,614 $2,358,614 $199,496 $3,989,914 $321,905 $7,701,263 $11,691,177 351 $33,308 $1,665 $1,409

5UV Partially Separated UV/Chlorination $4,785,000 $760,500 $5,545,500 $3,195,500 $270,281 $5,405,620 $150,198 $3,685,986 $9,091,606 351 $25,902 $1,295 $1,039

6UV
Upgrade and Separate Joint 

West Bench/Sage Mesa 
System

UV/Chlorination $5,968,000 $1,183,000 $7,151,000 $4,801,000 $406,077 $8,121,540 $174,207 $4,275,168 $12,396,708 616 $20,125 $1,006 $750

Notes:
1) Assumed Interest Rate 5.10%
2) To date, only $2.35M grant has been approved.  
3) Assumed Inflation Rate 2.10%
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TECHNICAL MEMORANDUM NO. 1 

 

ENCLOSURE 1B –  CITY OF PENTICTON  
JULY 20, 2007 LETTER 
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TECHNICAL MEMORANDUM NO. 1 
 

P:\20062941\00_West_Bench\Engineering\05.00_Design\TM_01_Aug31.doc 

ENCLOSURE 1C –  IHA FILTRATION DEFERRAL 
LETTER AND DRAFT POLICY  
JULY 20, 2007 
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ISSUE PAPER:  FILTRATION DEFERRAL 
  

 
Name of Issue: Criteria for the Deferral of Filtration  
 
Background and Issue Analysis: 

 
Interior Health expects Water Suppliers to provide filtration for all water supply 
systems using surface water sources or ground water under the direct influence 
of surface water.  Water suppliers wishing to apply for deferral of filtration as per 
the Guidelines for Canadian Drinking Water Quality (GCDWQ) exclusion criteria 
must make a proposal to Interior Health that defines their watershed control 
program, dual treatment technologies and is supported by suitable source 
monitoring data trended over a minimum of one year and preferably several 
years. Source water monitoring data may also provide information to indicate the 
need to initiate filtration. 
 
Interior Health’s direction on drinking water quality and treatment standards is 
based on the GCDWQ and other regulatory documents. 
 
The GCDWQ provide “Criteria for the Exclusion of Filtration in Waterworks 
Systems”.  Water Supply systems that currently meet the exclusion criteria 
cannot guarantee they will do so indefinitely.  Therefore, the focus of this 
document is filtration “deferral” criteria not “exclusion” criteria.   
 
Long term improvement plans that propose to “defer” filtration will be reviewed on 
a case-by-case basis. 
 
The IH Water Excellence Team (WET) agreed that the following questions be 
discussed at the Senior Water Excellence Team (SWET) meeting setting the 
strategic direction for WET: 

a. Should we define “watershed control program” under the 4th exclusion 
criteria?  

b. Recommend that we develop criteria & expectations for long term 
planning 

c. Recommend that IH takes direction from the Guidelines for Canadian DW 
Quality for filtration. 

 
The outcome of SWET was: 

• Agreement that there was potential for deferral of requirement for filtration; 
• Take direction from the GCDWQ and the exclusion criteria for deferral.  

IHA would need to develop our understanding of the exclusion criteria; 
• There is a need to identify factors that we would consider in the potential 

for deferral of the requirement for filtration; 
• IHA and the Water Supplier can never guarantee that the deferral of 

filtration would be permanent;  
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• Criteria to be developed by WET for deferral monitoring and triggers for 
filtration. 

• Interior Health has a primary program objective to provide clear 
expectations of water suppliers. 

• Water Suppliers have requested clear expectations from Interior Health to 
assist them in long term planning for filtration and UV treatment to meet 
43210 Treatment Objectives. 

• Medical Health Officers are not prepared to accept differing water 
treatment standards that may correlate to inequitable distribution of health 
outcomes. 

• Water Suppliers have requested from Interior Health: 
o acknowledgement of the positive health impacts of UV treatment; 

and 
o support for UV treatment (dependant on suitable source water 

characteristics) as an interim measure towards full implementation 
of 43210 treatment infrastructure. 

 
Options: 
 
1. Deal with each proposal on a case-by-case basis (in the absence of filtration 

deferral policy) 
 

The disadvantage to this approach is the hesitation of water suppliers to 
make long term plans because of the uncertainty of their requirements.  They 
are unable to accurately identify costs of their infrastructure options. 

 
2. Provide guidance on expectations for general source water situations, 

including triggers that would remove the deferral for filtration 
 

The advantage is to provide water suppliers with some guidelines that they 
can use for planning.  The risk is that they will not plan for filtration because 
they hope to avoid it, rather than planning to accomplish filtration in a 
reasonable timeframe. 

 
3. Same as 2 with expectations of timelines for installation 
 

The risk of this would be the use of timelines without due consideration of the 
individual water supply system’s unique characteristics. 

 
Recommendations: 
 
Choose Option 3 with clarification that the guidance of timelines for installation is 
for consideration only. A decision tree format could be included as an appendix 
to the Drinking Water Quality Improvement Program Booklet. 
 
It is worth noting that not all water systems will be able to apply for a “Deferral of 
Filtration”, and the following implementation plan should be considered in that 
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context. Water suppliers that have any of the following concerns should be 
excluded from consideration for a Deferral of Filtration: 

• poor source water quality (as determined by the Drinking Water Officer) 
• uncontrolled watershed 
• plan for only a single disinfection process 

 
 
Implementation Plan for Establishing Criteria for the Deferral of Filtration: 
 
1. Development of policy regarding filtration and the potential for deferral.  Refer 

to Appendix A. 
 
2. Identify a method for water suppliers to determine whether or not they could 

qualify for deferral.  Develop reasonable timelines for their use in planning to 
achieve the 43210 objectives with or without filtration deferral.  Refer to 
Appendix B “Factors For Water Suppliers To Determine Filtration Or Filtration 
Deferral Planning Requirments”. 

 
Water suppliers using a surface water source, or a groundwater source under 
the direct influence of surface water, need to have a system assessment 
completed by a qualified Professional Engineer and develop an 
implementation plan to achieve 43210 Treatment Objectives, including 
filtration 
• The system assessment should identify infrastructure and life cycle costs, 

including rate structures and development cost charges. 
• The implementation plan should include a selected technology and identify 

staged and continuous benchmarks with clear target dates. 
• The implementation plan should allow future filtration, i.e. ensure land 

footprint available in conceptual layout and a treatment train that can 
accommodate filtration at a later date as required. 

 
3. Develop the criteria that a water supplier could use to demonstrate clear 

achievement of the GCDWQ exclusion criteria for proposals of filtration 
deferral.  Refer to Appendix C “Criteria To Demonstrate That A Water 
Supplier Can Achieve The GCDWQ Filtration Exclusion Criteria”. 

 
Water Supply systems that may currently meet the exclusion criteria cannot 
guarantee they will do so indefinitely.  Water suppliers wishing to apply for 
deferral of filtration as per the GCDWQ exclusion criteria must make a 
proposal to Interior Health that defines their watershed control program, dual 
treatment technologies and is supported by suitable source monitoring data 
trended over a minimum of one year and preferably several years. Source 
water monitoring data may also provide information to indicate the need to 
initiate filtration. 
 
The following information could be included in future revisions of the 
Conditions on Operating Permits booklet: 
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• Watershed control programs expressly intended to minimize fecal 

contamination can be accomplished by completing appropriate modules of 
the comprehensive source to tap assessment guide developed by MOE 
and MOH.  Modules appropriate to the water supply system will be 
identified by the DWO and may be included in conditions of the operating 
permit. 

• Water suppliers must provide progress reports with implementation of 
treatment infrastructure upgrades. 

• Water suppliers must provide water monitoring data to show continued 
achievement of deferral criteria. 

 
4. Develop strategy of IH responses to proposals for deferral 

 
Implementation of filtration deferral decisions will be accomplished through 
Typical “Deferral” Conditions on Operating Permit. 

 
• Prior to a decision to defer treatment the Drinking Water Official must 

undertake internal consultation that includes but is not limited to the 
following people: Senior Public Health Inspector, Public Health Engineer, 
Senior Drinking Water Officer, and Medical Health Officer. 

• Water supply system file information must document these discussions 
and decision regarding deferral. 

    
 
Desired Outcomes:   
 
♦ Drinking Water Quality Improvement Program COP booklet should have 

factors to consider for deferral of filtration.  Appendix D provides information 
for consideration of site-specific monitoring programs. 

♦ Communications directed towards water suppliers should identify Interior 
Health’s expectations regarding filtration and/or deferral.    

 
 
Prepared by:   Dale Thomas, Mike Adams, Elizabeth Sigalet 
Reviewed by: WET     Date:  May 28, 2007 
Revised by:     WET     Date: June 13, 2007 
Submitted to:   IH Material Development  Date:  July 12, 2007 
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APPENDIX A 
 

Interior Health 
DRAFT FILTRATION POLICY  

 
NUMBER & NAME OF POLICY 

Month, Year 
 
 
1.0 PURPOSE 
 
To provide clarity of Interior Health’s position in relationship to the filtration of 
surface water or ground water under the direct influence of surface water.  
 
 
2.0 DEFINITIONS 
 
Filtration: a physical and/or biological process used to treat water by removing 
contaminants by passing water through media or membranes. 
 
 
3.0 POLICY 
 
Interior Health expects existing Water Suppliers to provide filtration for all water 
supply systems using surface water sources or ground water under the direct 
influence of surface water.  Water suppliers wishing to apply for deferral of 
filtration as per the GCDWQ exclusion criteria must make a proposal to Interior 
Health.  
 
 
4.0 PROCEDURE 
 

Drinking Water Officials must consider the provincial Drinking Water 
Officers’ Guide in the exercise of their duties and discretion. They are, 
however, able to depart from the guide in any case where sound reason 
exists to do so.   In the performance of their duties, Drinking Water Officers will 
look in order to:  

• provincial and other legislation,  
• the Provincial Drinking Water Officer’s Guide and other provincial 

directives,  
• the Canadian Drinking Water Quality Guidelines or other federal – 

provincial guidelines 
• resources prepared by other organizations.  
 

Interior Health’s direction on drinking water quality and treatment standards is 
based on the Guidelines for Canadian Drinking Water Quality (GCDWQ) and 
policy developed by other organizations. 
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The GCDWQ provide “Criteria for the Exclusion of Filtration in Waterworks 
Systems”.  Water Supply systems that currently meet the exclusion criteria 
cannot guarantee they will do so indefinitely; therefore, the focus of this 
document is filtration “deferral” criteria not “exclusion” criteria.   
 
Drinking Water Officials, under the guidance provided in the Guidelines for 
Canadian Drinking Water Quality (GCDWQ), Interior Health’s’ Drinking Water 
Quality Improvement Program (DWQIP) and Small Water System Strategy 
(SWSS) programs, will direct water supply systems that use a surface water 
source or a groundwater source under the direct influence of surface water to 
provide filtration prior to public consumption.   
 
New water supply systems will be expected to meet 43210 Drinking Water 
Objective and provide filtration as part of a satisfactory application for a 
construction permit.  The issuing official should consider whether the proposed 
treatment is adequate as part of their decision-making process whether to issue 
the construction permit. 
 
Existing water systems need to develop long term plans and have an acceptable 
implementation strategy to adequately address public health risks in relation to 
their source(s). Drinking Water Officials, through the application of Conditions on 
Operating Permits (DWQIP) or Multiple Barriers of Protection (SWSS), should 
engage the water supplier to ensure there is an adequate plan in place to the 
provision of drinking water that meets the Guidelines for Canadian Drinking 
Water Quality and the 43210 Drinking Water Objective. 
 
Water suppliers wishing to apply for deferral of filtration must make a proposal to 
Interior Health that defines their watershed control program, dual treatment 
technologies and is supported by suitable source monitoring data trended over a 
minimum of one year and preferably several years. 
 
 
5.0 REFERENCES 
 
♦ BC Drinking Water Protection Act [SBC 2001] Chapter 9 
♦ BC Drinking Water Protection Regulation [inc. amendments up to B.C. Reg. 

352/2005, December 9, 2005] 
♦ BC Drinking Water Officer’s Guide [Version 7] 
♦ Guidelines for Canadian Drinking Water Quality [Modified 2005-01-13] 
♦ Drinking Water Quality Improvement Program COP Booklet 
♦ Issue Paper: Filtration Deferral 
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APPENDIX B 
FACTORS FOR WATER SUPPLIERS TO DETERMINE FILTRATION OR 

FILTRATION DEFERRAL PLANNING REQUIRMENTS  
 
All water supply systems in Interior Health’s Drinking Water Quality Improvement 
Program are required to assess source water quality and provide long term plans 
to achieve 43210 as a condition on their operating permits.   

 
For systems that have source water that is surface water or under the direct 
influence of surface water, the plans will include filtration. 
 
For plans including filtration without deferral – refer to timelines and milestones  
in Appendix  B-1. 
 
 
For plans proposing deferral of filtration – refer to timelines, milestones and 
proposal requirements in Appendix B-2. 

 
Plans including the deferral of filtration are less capital intensive and should not 
be delayed. It is reasonable for the public to expect that if filtration deferral is 
proposed, that the additional required disinfection would be installed as quickly 
as possible 
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Appendix B-1:  Plans Including Filtration 
 
 
 
If a water supply system using surface water as a water source cannot meet the 
Canadian Drinking Water Quality Guidelines for exclusion of filtration, they are 
required to plan for filtration. 
 
Milestones (which may be applied as conditions on operating permits) include: 
• assessment and planning for financing 
• completion of a (long term) plan to achieve 43210 objectives 
• design 
• construction 

 
IH expects water suppliers to reduce risk to public health by achieving the 
shortest possible timelines on the implementation plan.  Experience has 
indicated that it is reasonable to achieve filtration within 7 years:  
• 2 years for assessment and planning to achieve 43210 
• 3 years for design and planning for financing 
• 2 years for construction and implementation 
 
The water supplier, in collaboration with IH, will establish timelines specific to 
their individual systems.  Factors such as outbreaks may shorten timelines.  
Drinking Water Officers may set milestone targets on operating permits. 
 
It is reasonable and achievable for water supply systems serving more than 500 
people per day to have filtration operational by 2015.  It is reasonable for the 
public to expect that: 
• 50% of water supply systems will have filtration in place by 2012 
• 90% of water supply systems will have filtration in place by 2015 
 
Emphasis is placed on the health risk reduction with the shortest timelines 
possible to achieve filtration. 
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Appendix B-2:  Plans Including Deferral of Filtration 

 
If a water supply system using surface water as a water source cannot meet the 
Canadian Drinking Water Quality Guidelines for exclusion of filtration they are 
required to plan for filtration. 
 
 The water supplier, in collaboration with IH, will establish timelines and 
milestones specific to individual systems. 
 
1. Water supplier submits a plan for achieving the long term objectives of 43210. 
 
2. Water supplier submits proposal (with at least one year of data) for deferral of 

filtration, including: 
a. Demonstration of meeting the Canadian Drinking Water Quality 

Guidelines for exclusion from filtration 
i. E.coli and coliform monitoring 
ii. on-line continuous turbidity monitoring to provide daily average 
iii. performance monitoring of disinfection processes to achieve 

credit for 4-log removal of viruses and 3-log removal of 
Cryptosporidium and Giardia 

iv. annual update or review of changes to the watershed and 
control program (e.g. sewage outfalls, mining, forestry, 
agriculture) 

 
b. site-specific monitoring identified by DWO concerns which might 

include: 
i. monitoring the presence of Giardia or Cryptosporidium and 

establishing baseline data 
ii. constituents identified by the EPA guidelines (e.g.  algae, 

dissolved organics, conductivity) 
iii. process concerns (e.g. coagulant breakthrough) 

 
3. Water suppliers must be prepared to install filtration  if any of the following 

occur: 
a. waterborne illness outbreak 
b. exceedence of avoidable disinfection byproducts 
c. failure to provide or meet the exclusion criteria monitoring 

requirements 
d. significant degradation of raw water quality identified by the DWO 
e. health threats 

 
The water supplier must be prepared to meet the expectation of construction and 
implementation of filtration within 2 years of being unable to meet the deferral 
criteria. 
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It is reasonable and achievable for water supply systems serving more than 500 
people per day to have two methods of disinfection operational by 2013.  It is 
reasonable for the public to expect that if filtration deferral is proposed, that the 
additional required disinfection would be installed as quickly as possible.  
 
Emphasis is placed on the health risk reduction with the shortest timelines 
possible to achieve disinfection objectives.   Some systems may be further ahead 
than others and will, therefore, be required to move ahead more quickly. 
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APPENDIX C 

 
CRITERIA TO DEMONSTRATE THAT A WATER SUPPLIER CAN ACHIEVE 

THE GCDWQ FILTRATION EXCLUSION CRITERIA 
 
 
Systems may qualify for deferral of filtration if they demonstrate the following : 
 

� 4 log removal or inactivation of viruses and 3 log inactivation of protozoa is 
achieved using a minimum of 2 disinfection processes. 

 
� Background baseline levels of Cryptosporidium and Giardia, adequate to 

establish trends, have been established. 
 
� A watershed control program designed with the express purpose of 

minimizing fecal contamination in the source water is being implemented. 
 
� No more than 10% of source/raw water E.coli samples exceed 20/100 ml 

in any 6-month period. 
 
� No more than 10% of source/raw water total coliform samples exceed 

100/100 ml in any 6-month period. 
 
� Turbidity in source immediately before disinfection does not exceed 1NTU  

95% of the time in any 30-day period.* 
 
� Peak turbidity readings do not exceed 5NTU for more than 2 days in a 1-

year period. 
 
� Expected average annual total Trihalomethanes at locations farthest from 

treatment will not exceed 100 mg/L. 
 
* This is intended to clarify “average daily turbidity around 1 NTU”.  For planning 
purposes it is important to recognize that some systems will clearly achieve the 
criteria.  Systems that might not always meet the criteria must recognize that they 
may be required to implement filtration if they do not meet the criteria identified.  
This interpretation is drawn as a parallel to the treatment requirements for “slow 
sand or diatomaceous earth filtration” in the Turbidity Guideline that identifies 
turbidity levels “shall be less than or equal to 1.0 NTU in at least 95% of the 
measurements made, or at least 95% of the time each calendar month” 
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APPENDIX D 
 

CONSIDERATIONS FOR ONGOING MONITORING PROGRAMS FOR 
SYSTEMS WITH FILTRATION DEFERRAL 

 
 
Water quality in BC can fluctuate daily, weekly and over long periods of time.  
Drinking water systems that have raw water quality that currently meets the 
GCDWQ Filtration Exclusion Criteria need to ensure they monitor their raw water 
to ensure they can detect changes that will effect treatment efficiency.  
 
The following is a list of raw water monitoring parameters that need to be 
incorporated into a Water System Monitoring Program to help ensure watershed 
problems can be detected on systems that have deferred filtration: 
 
Turbidity: 
Turbidity should be monitored continuously as it will have a direct relationship to 
disinfection efficiency. Disinfection will be compromised when turbidity rises 
above 1 NTU.   
 
Pathogen Loading: 
Deferral of filtration is based on the premise that there are minimal 
microbiological hazards in the raw water.  To ensure this, the raw water must be 
measured for microbiological indicators that can be used to gauge pathogen 
loading.  Total coliform and E.coli should be minimal in the raw water with low 
risk of pathogens.  The frequency of monitoring should be proportional to level of 
bacteria detected.  As bacterial levels increase, so should the frequency of 
testing. 
 
Trihalomethanes: 
Unfiltered water often contains organic material which, when combined with 
chlorine disinfectant, can produce Trihalomethanes (THM). THM samples should 
be taken in the distribution system farthest from treatment. The frequency of 
THM sampling should be proportional to the levels of THM detected. As the THM 
levels increase, so should the sampling.  The Guidelines for Canadian Drinking 
Water Quality currently indicate that no samples should exceed 0.016 mg/L 
Bromodichloromethane (BDCM), and the annual running average of Trihalo-
methanes-total (THMs) should not exceed 0.100 mg/L. 
 
UV Transmittance: 
Unfiltered water often contains organic material. Organic material can stop UV 
light from reaching and inactivating pathogens, allowing them to pass through the 
disinfection process. UV transmittance should be part of the continuous on-line 
treatment monitoring and may be built into the treatment device.  Typically, 
treatment devices are not validated for raw water transmittance below 85%. 
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West Bench Water Supply Improvements 
Options Review Study 
Evaluation and Comparison of System Options 
 
Issued:  August 31, 2007 
Previous:  April 5, 2007 
 

 
1 Objective 

The objective of this Technical Memorandum is to evaluate and compare shortlist supply and 
treatment options from Technical Memorandum No. 1 leading to a recommended option. 
 

2 Evaluation Criteria 

The following is a summary of criteria used for evaluating the various options: 
 
2.1 Cost and Cost Risks 

• Capital Cost:  The options were ranked based on their total capital costs.  The capital 
costs will impact the RDOS’ ability to finance the proposed capital works and is therefore 
considered separate of life-cycle costs. 

 
• Life-Cycle Costs:  The options were ranked in terms of their total life-cycle costs per lot.  

Life-Cycle costs have been estimated on the basis of financing based on a 20 year 
amortization at 5% interest rate plus the operation and maintenance costs projected for the 
20 year period 2007 to 2026.  Options with lower life-cycle costs are ranked higher than 
those with higher life-cycle costs.  Future operation and maintenance costs were inflated at 
2.1% per annum. 

 
• Government Funding Dependency:  Options were ranked on terms of their dependence 

on outside government funding.  Options that require significant government funding were 
ranked lower due to the probability that the RDOS would be unsuccessful in obtaining the 
funding. 

 
• Constructability:  Options were ranked in terms of their potential for constructability 

problems and cost overruns.  Options with site constraints or potentially difficult 
geotechnical conditions were ranked lowest. 

 
• Potential Political Implementation Risks:  Options were ranked in terms of their 

dependence on cooperation of beneficiaries.  Options that were considered to be at risk 
due to political cooperation issues were ranked the lowest. 
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• Direct Ability to Control Future Costs:  Options were ranked based on their vulnerability 
to or lack of control of future costs.  Options that involved significant costs beyond the 
direct control of the RDOS were ranked lowest. 

 
• Water Treatment Plant Site and Pump Station Site Availability:  The options were 

ranked based on their vulnerability to problems in acquiring land for facilities.  Options 
where the availability of lands at the proposed plant site is unknown were therefore ranked 
lower than those not requiring land acquisition.   

 
2.2 Source Capacity and Water Quality 

• Available Source Capacity to Meet Projected Demands:  The options were ranked in 
terms of the supply source ability to meet the projected demands.  Those sources 
considered to have more spare or excess capacity were ranked higher than those with 
limited capacity. 

 
• Raw Water Quality:  The options were ranked in terms of the general source water quality 

relative to parameters of importance to public health.  Included in this ranking was 
consideration of the variability of water quality including frequency and amplitude of spikes 
of parameters such as turbidity and colour. 

 
• Source Resilience to Water Quality Deterioration:  Each option was ranked in terms of 

resilience to future water quality deterioration.  Sources having minimal existing and future 
potential development within their watersheds were ranked higher than those with 
significant existing or potential future development. 

 
2.3 Treated Water Quality 

• Treatment Conformance with IHA Requirements:  Each option was ranked in terms of 
its ability to meet IHA’s water quality requirements, thereby addressing public health 
protection.  Options having higher quality source water and/or multi-barrier treatment were 
ranked the highest. 

 
• Risk of Human Consumption of Lower Quality Water from System:  The options were 

ranked in terms of the potential risk of human consumption of lower quality water from the 
RDOS system.  Options having components carrying lower quality water such as separated 
systems were ranked lower than systems containing only potable water conforming to 
IHA’s water quality requirements. 

 
• Flexibility for Phasing Filtration:  The options were ranked in terms of their feasibility for 

phasing filtration.  For example, options that include multiple unit treatment processes, 
thereby allowing the potential for phased treatment implementation and thus reduced initial 
capital cost, were ranked higher than options involving fewer process steps. 

Page 89 of 133 File: 0580-20/2025-45 AE Aug



Regional District of Technical Memorandum No. 2 
Okanagan-Similkameen West Bench Water Supply Improvements 

Options Review Study 
 Evaluation and Comparison of System Options 

3 
P:\20062941\00_West_Bench\Engineering\05.00_Design\TM_02_Aug31.doc 

 
2.4 Operation and Security 

• Operational Robustness:  The options were ranked in terms of their operational 
complexity and robustness.  Supply options having reduced mechanical and electrical 
components were ranked higher than those having high complexity.  Treatment options 
having proven robust treatment components and more robust treatment processes were 
ranked higher than those with more complex or finicky treatment components. 

 
• Operations and Maintenance Accessibility:  The options were ranked in terms of their 

operations and maintenance accessibility.  Those that have mechanical/electrical 
components at multiple locations or at long distance from the base of operations were 
ranked low. 

 
• Operational Flexibility:  Options were ranked in terms of their flexibility relative to potential 

failure of individual components.  Options having more than one source of supply therefore 
were ranked higher than those with single sources and single pipelines. 

 
• Security:  Options were ranked in terms of their exposure to potential vandalism or security 

breaches.  Options having treatment plants at remote locations away from the view of 
general public were ranked low.  Options having treatment plants in developed areas with 
high public visibility were ranked highest. 

 
2.5 Environmental/Urban Impact 

• Construction - Environmental Impacts:  Options were ranked in terms of the impact of 
their construction on the natural environment. 

 
• Operation – Environmental Impacts:  Options were ranked in terms of the impact of their 

operation on the natural and urban environment.  For instance, options involving significant 
water treatment residuals management requirements, high noise generation, etc., were 
ranked the lowest. 

 
3 Importance of Evaluation Criteria 

In order to assist in the evaluation process, a numerical weighting was identified for each of the 
evaluation criteria.  Numerical scoring of options is a highly subjective exercise and therefore was 
not used in evaluating options.  It should not be used as the sole basis for selecting one option over 
the others.  However, it was felt that understanding the importance of each criteria was important in 
the evaluation process. 
 

Page 90 of 133 File: 0580-20/2025-45 AE Aug



Regional District of Technical Memorandum No. 2 
Okanagan-Similkameen West Bench Water Supply Improvements 

Options Review Study 
 Evaluation and Comparison of System Options 

4 
P:\20062941\00_West_Bench\Engineering\05.00_Design\TM_02_Aug31.doc 

The Criteria Importance was established in consultation with RDOS staff relative to each of the 
evaluation criteria.  Criteria which were considered to have higher importance to the RDOS were 
therefore given higher weighting applied for each of the criteria: 
 
Criteria        Importance 
 
Cost and Cost Risks 
 Capital Cost High 
 Life-Cycle Cost per Lot Highest 
 Government Funding Dependency High 
 Constructability Medium 
 Potential Political Implementation Risk Medium 
 Direct Ability to Control Future Costs Medium 
 Water Treatment Plant Site Availability Medium 
 
Source Capacity/Quality  
 Available Source Capacity Medium 
 Raw Water Quality Medium 
 Source Resilience to Water Quality Deterioration Medium 
 
Treated Water Quality 
 Treatment Conformance with IHA Requirements High 
 Risk of Human Consumption of Lower Quality Water Medium 
 Flexibility for Phasing Filtration Low 
 
Operation and Security   
 Operational Robustness Medium 
 Operational Flexibility Medium 
 Security Low 
 
Environmental/Urban Impacts  
 Construction - Environmental Impacts Medium 
 Operation – Environmental Impacts Medium 
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4 Assessment 

The following summarizes our findings relative to the qualitative assessment of each option under 
each of the major assessment criteria. 
 
4.1 Capital Costs 

The option having the lowest net capital cost was Option 1 which involved tying in to the City of 
Penticton supply.  It should be noted that this option has higher operation and maintenance costs 
than some other options due to the fact that the City proposes to incorporate capital depreciation 
into its rate structure.  Option 4, City of Penticton Domestic Supply and Separate Irrigation, was the 
second highest ranked option based on net capital cost. 
 
4.2 Life Cycle Cost per Lot 

The option having the lowest Life Cycle Cost per Lot is Option 6-UV, Upgrade and Separate Joint 
West Bench/Sage Mesa System.  It should be noted however that this option assumes that the 
RDOS would be successful in obtaining approximately $4.67 million in government funding, 
implying that Sage Mesa would become a utility under the RDOS.  Option 3-UV was the second 
highest ranked option under this criteria. 
 
4.3 Government Funding Dependency  

Options 1 and 4 have the least dependence on outside government funding and therefore were 
ranked the best in this category.  Options 3 and 6 have the highest dependence on outside 
government funding and therefore were ranked lowest. 
 
4.4 Constructability 

The constructability of any option is highly impacted by geotechnical conditions, site constraints and 
any other factor which may impact the ability to construct the required facilities.  Options 1 and 4, 
which involve the City of Penticton supply, were ranked higher that the other options because the 
plant already exists and its expansion will probably not involve additional excavation and foundation 
works. 
 
4.5 Potential Political Implementation Risks 

Options 2 and 5 involve the standalone involvement of the West Bench and were therefore ranked 
the best in this category.  Options 3 and 6 would involve the cooperation of Sage Mesa and it is 
unclear at the present time as to their cooperation.  Options 3 and 6 were therefore ranked lowest.  
Options 1 and 4 were ranked as average under this criteria. 
 

Page 92 of 133 File: 0580-20/2025-45 AE Aug



Regional District of Technical Memorandum No. 2 
Okanagan-Similkameen West Bench Water Supply Improvements 

Options Review Study 
 Evaluation and Comparison of System Options 

6 
P:\20062941\00_West_Bench\Engineering\05.00_Design\TM_02_Aug31.doc 

4.6 Direct Ability to Control Future Costs 

Options 1 and 4 include City controlled life cycle cost components that account for over 80% of the 
total life cycle costs.  The West Bench would therefore be at some risk of costs beyond its control.  
Options 1 and 4 were therefore ranked lowest under this criteria.  This is particularly true if the 
costs of the new upgrades to the COP Water Treatment Plant surpass the $6 M cost estimate 
suggested by the City. 
 
4.7 WTP and Pump Station Site Availability 

Options 2, 3, 5 and 6 involve acquiring lands to construct the water treatment facilities.  The ability 
of the RDOS to be able to purchase these lands is unclear at this time.  Options 1 and 4 require 
acquisition of land within the City boundary to construct the booster pump station.  The ability of the 
RDOS to be able to purchase lands within the City is probably going to be more challenging than 
for the other options.  Options 1 and 4 were therefore ranked lowest in this category. 
 
4.8 Available Source Capacity 

All options involve drawing the raw water supply from Lake Okanagan.  The existing water licences 
allow withdrawal quantities exceeding the projected water demands.  Options 1 and 4 have the 
added benefit of having a second source of supply, Penticton Creek, however the added benefit to 
the West Bench is marginal due to the fact that at present the West Bench already has adequate 
licence capacity to meet its demand requirements from the lake.  All options were therefore 
considered equal under this criteria. 
 
4.9 Raw Water Quality 

All options involve diverting water from Lake Okanagan and were given the same rank. 
 
4.10 Source Resilience to Water Quality Deterioration 

Because all options involve drawing water from Lake Okanagan they are considered equal under 
this category. 
 
4.11 Treatment Conformance with IHA Requirements 

All filtered options covered under this technical memorandum were developed on the basis of 
treatment conformance with IHA’s requirements therefore, they have been considered to be equal 
under this criteria.  Options that don’t include filtration, but meeting the filtration deferral 
requirements, are ranked lower.  
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4.12 Risk of Human Consumption of Non-Potable Water 

Options involving separation of the domestic and irrigation systems will involve the potential risk of 
ingestion of non-potable water.  In this analysis we have assumed that the irrigation systems will be 
delivering untreated water.  This does create the risk that humans could unknowingly ingest non-
potable water.  Options 1, 2, and 3 were therefore considered to have a higher ranking under this 
criteria than Options 4, 5 and 6. 
 
4.13 Flexibility for Phasing Filtration 

All options that include filtration, have been ranked equally under this criteria.  The UV options were 
ranked higher under this criteria. 
 
4.14 Operational Robustness 

Options 2, 3, 5, and 6 are based on conventional filtration treatment technology.  Options 1 and 4 
provide the flexibility of treating the water using either direct filtration technology or conventional 
filtration (clarification and filtration) technology.  The City of Penticton water treatment plant includes 
a clarifier.  While the plant has the ability to treat water in the direct filtration mode, the City’s 
current operating strategy involves directing all water through the clarifier and thus operating it in 
conventional filtration mode.  Having a clarifier in the treatment process adds robustness to the 
process.  Because all options are based on the same treatment process, all options were ranked 
equally.  UV options were rated lower. 
 
4.15 Operational Flexibility 

The City of Penticton water treatment plant is supplied from two different sources and includes 
capabilities to treat those source waters individually or through blending.  The plant includes two 
trains of flocculators, one clarifier, and six filters.  Having increased numbers of treatment units 
significantly improves the ability to deal with source water quality issues, treatment process upsets, 
equipment malfunction and other operational issues in comparison to a plant incorporating fewer 
treatment units.  The single clarifier could create a potential constraint during a process upset.  For 
Options 2, 3, and 6 the treatment process would include two clarifiers, therefore these options were 
ranked highest under this criteria. 
 
4.16 Security 

All options would include plants located in visible urban environments.  No single option was 
perceived to have increased security in comparison to the other options.  They were therefore 
considered to be equal under this criteria. 
 
4.17 Construction - Environmental Impacts 

The construction of water supply systems involves considerable disturbance to the environment 
during the construction process.  Options 2, 3, 5, and 6 would involve more excavation and 
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handling of water during construction than Option 1 and 4 and were therefore ranked slightly lower.  
The UV options require a smaller initial building footprint, and were ranked higher. 
 
4.18 Operation – Environmental Impacts 

The most significant environmental impact created by the operation of water supply and treatment 
facilities involves the handling of liquid and solid residuals from the treatment process.  Options 4, 
5, and 6 involve the requirement to treat less water than Options 1, 2, and 3 and would therefore 
involve less residuals handling and disposal on a per capita basis.  Options 4, 5, and 6 were 
therefore ranked higher than the other options.  The UV options had the least environmental 
impact, and were therefore ranked the highest. 
 

5 Conclusions 

This brief analysis was performed to assess the various risks associated with the construction of 
any of these options.  Criteria for assessing the weighting of importance were based on discussions 
with RDOS Board and staff members. 
 
It is immediately evident that Options 1 and 4 provide the required treatment at the least initial 
capital cost.  Upon further examination however, high operational costs, as well as inability for West 
Bench users to control their future water costs, increase the risks of these options substantially. 
 
The highest ranked options are Options 2-UV and 5-UV, where initial capital costs are higher, 
however long-term operational costs are significantly lower.  The greatest risk with these options 
are that they rely on the IHA Filtration Deferral Policy, which permits the delay of filter installation to 
a later date.  If filters become a requirement in the future, the capital costs of these options increase 
significantly. 
 
Prepared by: 
 
 
 
W.J (Bill) Harvey, P.Eng. 
Project Manager 
 
WJH/cb 
 
Enclosure - 2A 
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ENCLOSURE 2A - QUALITATIVE ASSESSMENT OF 
OPTIONS 
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Table 2-1
System Options Qualitative Evaluation
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High Highest High Medium Medium Medium Medium Medium Medium Medium High Medium Low Medium Medium Low Medium Medium

1 City of Penticton Supply Clarification/ 
Filtration $1,521,000 $1,946 Good Good Average Poor Poor Average Good Good Good Good Average Good Average Average Good Average Average

2 Upgrade Existing System Clarification/ 
Filtration $2,861,000 $1,882 Average Average Good Good Average Average Good Good Good Good Average Good Good Average Average Average Below 

average

3 Joint West Bench/Sage 
Mesa System

Clarification/ 
Filtration $3,879,000 $1,421 Poor Average Poor Good Average Average Good Good Good Good Average Good Good Average Average Average Lowest

4
City of Penticton Domestic 

Supply & Separate 
Irrigation

Clarification/ 
Filtration $1,570,000 $1,475 Good Good Average Poor Poor Average Good Good Good Poor Average Good Average Average Good Good Above 

average

5 Upgrade Existing System 
& Separate Irrigation

Clarification/ 
Filtration $2,492,000 $1,475 Average Average Good Good Average Average Good Good Good Poor Average Good Poor Average Average Good Average

6
Joint West Bench/Sage 

Mesa System & Separate 
Irrigation

Clarification/ 
Filtration $3,385,000 $1,122 Poor Average Poor Good Average Average Good Good Good Poor Average Good Good Average Average Good Below 

average

7 City of Penticton Supply to 
West Bench/Sage Mesa

Clarification/ 
Filtration $2,391,000 $1,631 Average Good Poor Poor Poor Good Good Good Good Average Average Good Average Average Good Good Below 

Average

2UV Upgrade Existing System UV/Chlorination $1,860,000 $1,097 Average Average Good Good Average Average Average Good Average Good Good Average Average Average Good Good Highest

3UV West Bench/Sage Mesa UV/Chlorination $2,449,000 $782 Poor Average Poor Good Average Average Average Good Average Good Good Average Average Average Good Good Above 
average

5UV Partially Separated UV/Chlorination $1,848,500 $971 Average Average Good Good Average Average Average Good Average Poor Good Average Average Average Good Good Above 
average

6UV West Bench/Sage Mesa 
Domestic UV/Chlorination $2,383,667 $674 Poor Average Poor Good Average Average Average Good Average Poor Good Average Average Average Good Good Average

Note:
1. The cost per lots are based on a full grant being obtained for each option.
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which a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such third parties. 
Associated Engineering (B.C.) Ltd. accepts no responsibility for damages, if any, suffered by any third party as a result of decisions made or 
actions based on this report. 
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West Bench Water Supply Improvements 
Options Review Study 
System Options Development 
 

Issued:  February 20, 2007 

Previous:  January 22, 2006 

 

 

1 OBJECTIVE 

The objective of this Technical Memorandum is to identify and develop water supply options for the 

West Bench water system. 

 

2 PREVIOUS REPORTS 

In preparing this Technical Memorandum Associated Engineering obtained copies of and reviewed 

the following reports: 

 

1. West Bench Irrigation District Assessment Study prepared for Regional District of 

Okanagan-Similkameen, Stantec Consulting Ltd., December 2001. 

 

2. West Bench Irrigation District Water Supply Options prepared for West Bench Irrigation 

District, Stantec Consulting Ltd., April 2006. 

 

3. Sage Mesa Water and Public Service Company Assessment Report prepared for Regional 

District of Okanagan Similkameen, True Consulting Group, January 2000. 

 

Some information contained in the above reports has been re-used in the preparation of this 

Technical Memorandum. 

 

3 EXISTING SYSTEM 

The existing West Bench water system has been historically managed by the West Bench Irrigation 

District (WBID).  Over the past 15 years the WBID has undertaken a program of distribution system 

improvements.  The system includes the following existing components. 

 

• Lake Intake:  The existing Lake Okanagan intake consists of 500 metres of 600 mm 

corrugated steel pipe in the lake and 670 metres of 500 mm steel pipe on shore.  Sections 

of the land portion of the existing intake pipe are apparently corroding.  The lake portion 

includes an intake screen at an appropriate depth of 13.5 metres.  Based on previous 

inspection the lake portion appears to be in good condition, however the screen does not 

meet current standards. 
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• Supply Pump Station:  The existing pump station consists of three 150 HP pumps and 

one 75 HP pump, a chlorine feed system and associated mechanical and electrical 

equipment.  The proven capacity of the pump station utilizing two 150 HP pumps and the 

75 HP pump is reported to be approximately 105 l/sec.  A need has been identified to 

upgrade/replace the existing facility due to its poor structural condition and extensive 

mechanical wear and tear. 

 

• Water Reservoir:  The existing water reservoir has a capacity of 1,020 m
3
.  The 2001 

report indicated that it has a capacity shortfall of approximately 700 m
3
 to provide balancing 

and fire storage to the system.  The 2006 report doesn’t include any allowance for reservoir 

upgrading.  The need for additional storage capacity has not been included in this study but 

should be addressed during predeisgn. 

 

• Distribution System:  The existing distribution system consists of pipes ranging in 

diameter from 75 mm to 300 mm diameter of varying material.  The system serves 

approximately 351 domestic and irrigation connections, including 145 acres of irrigated 

lands at pressures ranging from 275 to 690 kPa.   

 

• Supply Pipelines:  The existing supply pipelines are 400 mm and 300 mm diameter ductile 

iron pipe installed in 1979.  They are assumed to be in reasonable condition. 

 

It is our understanding that the West Bench water supply and distribution system is currently being 

operated by the City of Penticton under contract to the West Bench Irrigation District. 

 

The previous reports have noted some questions regarding the legal status of the rights of way that 

the land portion of the lake intake pipe and the Supply Pump Station are located on.  They also 

indicate similar issues with some of the existing distribution mains. 

 

Based on our review of existing reports, we have assumed, for the purposes of this study that the 

existing land portion of the lake intake and the existing supply pump station require complete 

replacement if they are to be integrated into the system upgrading.  Certain distribution system 

upgrades should also be undertaken and these are identified in a subsequent section of this 

Technical Memorandum. 

 

4 WATER DEMAND DESIGN CRITERIA 

Previous studies have been undertaken by others which have included reviews of water demands.  

These studies have included reviews of historical demands and projection of current estimated 

demands for the purposes of establishing water demand criteria.  As part of this study we have not 

undertaken a detailed review of previous demand projections. 
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The water supply and treatment components should be designed to meet maximum day demand.  

The following therefore confirms the water demand design criteria used in this report for the 

purposes of comparing options. 

 
4.1 West Bench 

• Historical Water Demands:  Historical maximum day demands for the period between 

2000 and 2005 are summarized as follows: 

 

2000 – 6.36 ML/d 

2001 – 6.50 ML/d 

2002 – 6.94 ML/d 

2003 – 6.23 ML/d 

2004 – 5.62 ML/d 

2005 – 5.60 ML/d 

 

• Residential Demand:  The West Bench area consists of 351 connections.  For the 

purposes of this report, residential demand is defined as the combined indoor and outdoor 

water demand for a typical (non-agricultural) lot in the West Bench.  Previous reports have 

utilized a residential demand of 2 usgpm (0.126 L/s) per lot.  This equates to a demand as 

follows: 

 

MDD = 351 x 0.126 L/sec = 44.2 L/sec = 3.82 ML/d 

 

• Agricultural Demand:  According to previous reports, the agricultural land usage presently 

totals approximately 29 Ha (72 acres).  Using a design criteria of 6 usgpm (0.378 L/s) per 

acre, this equates to the following demand: 

 

MDD = 72 x 0.378 L/sec = 27.2 L/sec = 2.35 ML/d 

 

• Total Combined Demand:  Based on the above, the total combined demand would equate 

to 6,172 m
3
 /day.  The previous reports have suggested that this calculation may 

underestimate the actual demands due to orchards that have been converted to irrigated 

lawns that could be returned to agricultural use in the future.  Based on a review of 

historical maximum day demand records, an MDD of 7,000 m
3
 /day was recommended.  

This would appear to be a reasonably conservative value for the purpose of comparing 

options.   

 

• Impact of Water Metering 

The West Bench experienced a reduction in demands from the 1900s to the early 2000s 

and these reductions are reflected in the above calculations.  This project will include 

installation of flow meters on all properties which will probably further reduce annual 
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demands.  For the purpose of this report we have not reduced the maximum day demands 

as it is unclear what impact metering will have on peak demands. 

 

• West Bench Design Demand:  For the purpose of comparing options, we recommend the 

use of the following MDD. 

 

Residential Demand – 4.5 ML/d 

Agricultural Demand – 2.5 ML/d 

 

When the project proceeds into preliminary and detailed design, we would recommend that this 

design basis be reviewed as there would appear to be an opportunity to reduce the design 

demands with the implementation of flow metering. 

 
4.2 Sage Mesa 

• Residential Demand:  The Sage Mesa area consists of 265 connections of which 175 are 

metered in the Upper Pressure Zone and 90 are unmetered in the Lower Pressure Zone.  

The TRUE report recorded a maximum day demand of 9.2 m
3
 /day/lot for the upper 

pressure zone and 6.4 m
3
 /lot/day for the lower pressure zone.  This equates to the 

following: 

 

Upper Zone MDD 197 x 9.2 m
3
 /day = 1.81 ML/d 

Lower Zone MDD 68 x 6.4 m
3
 /day = 435 m

3
 /day = .44 ML/d 

Total MDD – 265 lots – 2.25 ML/d 

 

• Agricultural/Commercial Demand:  The Sage Mesa area has limited agricultural land 

usage; however, it includes two golf courses.  The TRUE report indicated a golf course 

MDD of 550 m
3
 /day = 0.55 ML/d 

 

• Total Combined Demand:  Based on the above criteria the combined MDD would total 2.8 

ML/d. 

 

• Impact of Water Metering:  To be consistent in comparing options it should be assumed 

that the Sage Mesa area will be fully metered if it is integrated into the West Bench project.  

This would involve providing meters on properties in the lower pressure zone.  For the 

purpose of this report we have not reduced the maximum day demands as it is unclear 

what impact metering will have on peak demands. 
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• Sage Mesa Design Demand:  The above calculations were based on the review of two 

years demand records by the consultant.  For the purpose of comparing options we 

recommend the use of the following criteria: 

 

Residential Demand – 2.5 ML/d 

Golf Course Demand – 0.5 ML/d 

 

5 WATER TREATMENT 

In 2006 Interior Health Authority established the following new guidelines: 

 

• 4 log virus removal 

• 3 log Giardia and Cryptosporidium removal 

• 2 stages of treatment 

• 1 NTU turbidity maximum 

• 0 coliforms 

 

Interior Health now requires purveyors to issue a water quality advisory when turbidity values 

exceed 1.0 NTU and a boil water advisory if turbidity exceeds 5.0 NTU.  Ultimately, all surface 

waters are to be filtered and this is to be taken into account in the planning of water treatment 

improvements by each water purveyor. 

 

For the purpose of this study it is important to be able to compare options based on a common 

water treatment approach.  The raw water source for all options under consideration is Lake 

Okanagan.  Lake Okanagan is considered to be a good quality raw water source. 

 

One strategy which has been used on other systems supplied from Lake Okanagan has been to 

use two stage treatment consisting of UV followed by chlorination.  Depending on the depth of 

intake and local lake limnology this strategy can be capable of meeting 4 of the 5 criteria set out in 

IHA’s new guidelines, with turbidity being the one exception. 

 

The writer contacted a local representative of Interior Health who indicated that to assure 

compliance with IHA’s new guidelines, multi-stage treatment incorporating filtration would be 

required.  Depending on the quality of the source water, there are numerous ways of achieving 

filtered water including direct filtration, conventional filtration (clarification and filtration), and 

membrane filtration.  The selected strategy for West Bench will depend on the depth of intake and 

local lake limnology.  Using the existing shallow intake, the most appropriate strategies would be 

clarification and filtration or membrane filtration.  By deepening the intake, thereby providing more 

consistent raw water quality, an appropriate strategy would be direct filtration. 

 

For the purpose of comparing options we have selected direct filtration.  This is one treatment 

process currently used by the City of Penticton for treating lake water and is therefore a proven 

treatment technology for Lake Okanagan water.  To meet the Giardia and Cryptosporidium 
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inactivation requirements we have assumed that the treatment process would incorporate UV.  

Using the direct filtration treatment strategy also allows all alternatives to be compared on a 

consistent basis. 

 

6 DISTRIBUTION SYSTEM UPGRADES 

Previous studies have identified the need for distribution system upgrades required to the West 

Bench system.  These upgrades include the following works: 

 

Newton Drive – 650 lin. m 200 mm pipe 

Sparton Drive – 470 lin. m 150 mm pipe 

Veteran Drive – 240 lin. m 150 mm pipe 

Moorpark/Sunglo Drive – 490 lin. m 150 mm pipe 

Vedette Drive – 240 lin. m 150 mm pipe 

 

The above noted replacement pipes are required to replace existing 75 mm and 100 mm steel 

mains that have created the largest number of leaks due to corrosion.  These upgrades are 

considered common to all options and therefore are included in the cost estimates for all options. 

 

As noted in Section 3, an earlier report identified a capacity shortage in the treated water reservoir.  

The most recent report, however, does not include any allowances for increasing storage capacity.  

The reservoir’s existing capacity needs to be confirmed and the requirement for additional storage 

clarified. 

 

In addition to the above upgrades, this project will include installation of flowmeters on all 

properties.  This is also common to all options and therefore included in the cost estimates for all 

options. 

 

7 SERVICING OPTIONS 

Five options have been developed for comparison purposes.  Each option has been developed at a 

conceptual design level including capital and operating costs.  Each option is described herein. 

 
7.1 Option 1 – City Of Penticton Connection 

• City of Penticton Proposal:  In response to a request by Associated Engineering, the City 

of Penticton provided a proposal re:  West Bench Water Supply under letter dated February 

12, 2007.  A copy of the City proposal is included in Enclosure 1B.  The essence of the City 

proposal was that the City would have no problem with the West Bench Irrigation District 

considering the use of the City water supply as one of the options, subject to the following 

conditions:  

• Transfer of WID water licences to the City. 
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• Amendment of water licences to state that water can be used within City and West 

Bench boundaries.  

• All properties within West Bench to be metered.  

• The option of the City providing metering and billing services at a cost of $13.00 

per reading.  

• Connection point to be in the vicinity of Riverside Drive and Highway 97.   

• West Bench responsible for constructing a booster pump station (including tie-in 

and land acquisition) to pump water from the City system to the West Bench.  

• Design of the pump station and supply line to accommodate both West Bench and 

Sage Mesa.  

• The City would charge the West Bench for the cost of supplying water and the 

West Bench’s portion of the capital depreciation charges.  The costs are confirmed 

in an attached spreadsheet and subject to review and adjustment annually.  

• The City optionally offered to consider taking complete operational and 

management for the entire system subject to evaluation of the existing water 

infrastructure and upgrades.  

• Any final decision would require Council approval and the development and 

execution of a contract.  

 

• Concept:  Option 1 therefore involves making a connection to the City of Penticton treated 

water distribution system in the northwest part of the City and providing a booster pumping 

station and supply pipeline to deliver water to the West Bench.  Refer to Plan 1-1. 

 

• Raw Water Source:  The raw water source for this option is a combination of Okanagan 

Lake and Penticton Creek, which are used by the City of Penticton as sources for their 

water treatment plant on the east side of the City.  To supply water to the RDOS the City 

would probably have to arrange for transfer of the West Bench Irrigation District’s existing 

license for Okanagan Lake water to the City of Penticton. 

 

• Water Treatment:  The City currently operates a filtration plant that utilizes the following 

treatment processes – chemical coagulation and mixing, flocculation, clarification (plate 

settlers), filtration, and chlorination.  The plant obtains its raw water supply from two 

sources, Lake Okanagan and Penticton Creek.  It has two trains, one which can operate in 

direct Filtration mode and the other in conventional Filtration mode.  The plant is currently 

operating near its maximum design capacity of 60 ML/d and a water treatment expansion 

project is therefore in the planning stages.  We therefore believe that this expansion would 

have to be completed before water could be supplied to the West Bench.  Currently, this 

expansion is being planning for 2009.  It is our understanding that this plant meets IHA’s 

new guidelines. 
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• Water Supply System:  The water supply system would include the following components: 

 

• Connection to City of Penticton System:  A connection would be made to the City 

of Penticton system in the vicinity of the intersection of Westminster Avenue and 

Eckhardt Avenue.  Previous modelling has confirmed that the City system is 

capable of delivering the required demands for the West Bench system at this 

location.  

 

• Booster Treated Water Pump Station:  A booster pump station sized to deliver 7 

ML/d MDD would be installed in an open area on the Westminster Avenue right of 

way near the connection point.  The pump station would consist of 2 duty and 1 

standby pumps and would incorporate standby power (or drive) for 50% of the 

delivery capacity. 

 

• Treated Water Supply Pipeline:  A 250 mm diameter supply pipeline would supply 

water from the connection point to a connection to the existing West Bench 

distribution system on Bartlett Drive. 

 

• Existing Supply Components:  The existing Okanagan Lake Intake, pumping 

station (including chlorination systems), and supply pipeline would be abandoned 

when the new system is operational. 

 
7.2 Option 2 – Upgrade Existing West Bench System 

• Concept:  Option 2 involves upgrading the existing Lake Okanagan Intake, converting the 

existing pump station to a low lift pumping facility, adding a new water treatment plant and 

a new high lift pumping facility, and a supply line to deliver water to the West Bench.  Refer 

to Plan 1-2. 

 

• Raw Water Intake:  The raw water source would continue to be Lake Okanagan.  To 

provide more consistent raw water quality the existing 670 metre long corroding land 

portion of the intake pipe would be replaced and a 450 lin. extension added to the lake 

portion to a depth of 30 m.  For the purpose of this assessment we have assumed a 750 

mm diameter extension due to concerns about head losses in the existing 600 mm CMP 

lake intake pipe. 

 

• Water Treatment:  A new water treatment plant would be required in the vicinity of the 

existing pump station.  The intent is to convert the existing pump station to a low lift facility 

to lift water into the water treatment plant.  For the purpose of this evaluation we have 

assumed direct filtration.  If filtration is deemed to be unaffordable at this point, an interim 

step may be to provide UV disinfection. 
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• Water Supply System:  The water supply system would include the following components: 

 

• High Lift Treated Water Pump Station:  The treated water pump station would be 

sized to deliver 7 ML/d from a clearwell on the discharge side of the water 

treatment plant.  The pump station would consist of 2 duty and 1 standby pumps 

and would incorporate standby power (or drive) for 50% of delivery capacity. 

 

• Supply Pipeline:  A 250 mm diameter supply pipeline would supply water from the 

pump station to a connection to the existing distribution system on Bartlett Drive. 

 

• Existing Supply Components:  A significant portion of the existing Okanagan Lake 

intake would be replaced and the existing pump station converted to a low lift pump 

station.  The existing supply pipelines would be abandoned. 

 
7.3 Option 3 – Upgraded Joint West Bench - Sage Mesa System 

• Concept:  Option 3 involves combining the West Bench and Sage Mesa water systems 

into a single water supply system.  This alternative would involve dissolving both utilities 

and creating one water system owned and operated by the RDOS.  There are already 

some political, governance and asset transfer issues that may have to be resolved in order 

to proceed with this option.  The two systems operate at different HGLs with Sage Mesa 

having two pressure zones (lower zone 454 m and upper zone 620 m) and West Bench 

having one pressure zone between the two Sage Mesa zones.  The new supply system 

would therefore consist of a new lake intake, raw water pump station and supply line to a 

treatment plant; a high lift treated water pump station in the vicinity of the KVR; and new 

treated water supply pipelines, supplying West Bench via a connection to an existing main 

on West Bench Drive, and supplying Sage Mesa via a new supply main to a tie-in near the 

lower Sage Mesa Reservoir.  Refer to Plan 1-3. 

 

• Raw Water Supply System:  The raw water supply system would consist of a 600 mm 

diameter HDPE pipe extended approximately 700 lin. m to a lake depth of approximately 

30 m, a raw water pump station on the west side of the highway right-of-way and a supply 

pipeline through the Pine Hills golf course.   

 

• Water Treatment:  Water from the new intake would be pumped through a supply pipeline 

to the water treatment plant on the KVR near the Sage Mesa golf course.  This site is 

adjacent to the existing golf course access road, and would require more detailed 

engineering services to address site grading issues, etc.  Approval would be required to 

locate it on the KVR.  If not this location, the other options would be to site the plant 

adjacent to the Sage Mesa lower zone reservoir, east of Sage Mesa Drive, or possibly 

adjacent to the West Bench Reservoir.  This would increase the capital costs.  For the 

purpose of this evaluation we have assumed a direct filtration plant on the KVR right-of-way 

near the Sage Mesa golf course access.  
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• Water Supply System:  The water supply system would include the following components: 

 

• High Lift Treated Water Pump Station:  The treated water pump station would be 

sized to deliver 10 ML/d from a clearwell on the discharge side of the water 

treatment plant.  The pump station would consist of 3 duty pumps (one of which 

would be dedicated to supplying Sage Mesa at lower zone HGL 454 m) and 1 

standby pump and would incorporate standby power (or drives) for 50% of delivery 

capacity. 

 

• Supply Pipeline:  A new 300 mm supply pipeline would supply water from the 

treated water pump station along West Bench Drive to connections in the West 

Bench and to Sage Mesa via a new 250 mm water main to the Sage Mesa Lower 

Reservoir. 

 

• Existing Supply Components:  All of the existing West Bench and Sage Mesa 

intake and pump station supply components would be abandoned under this 

option. 

 
7.4 Option 4 – City Of Penticton Domestic Supply And Separate Irrigation System  

• Concept:  Option 4 involves making a connection to the City of Penticton treated water 

distribution system in the northwest part of the City and providing a booster pumping 

station and supply pipeline to deliver residential water to the West Bench.  Irrigation water 

would be supplied from the existing supply system which would have to be upgraded to 

address corrosion and maintenance issues.  An irrigation distribution pipeline would be 

constructed along the CPR right of way to serve irrigated parcels along this corridor.  Refer 

to Plan 1-4. 

 

• Raw Water Source:  Residential water would be sourced from the City of Penticton 

system.  Irrigation water would be sourced from the existing Lake Okanagan intake.  The 

land portion of the existing intake pipe would have to be replaced to address existing 

corrosion issues.  Prior to proceeding with this, the legal status of the right of way should 

be confirmed. 

 

• Water Treatment:  The City filtration plant would provide supply to the residential 

distribution system.  As noted under Option 1, the City is currently planning an expansion of 

the plant and this would have to be completed before water could be supplied to the West 

Bench.  This plant expansion is currently planned for 2008/2009. 
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• Water Supply System:   

 

• Connection to City of Penticton System:  A connection would be made to the City 

of Penticton system in the vicinity of the intersection of Westminster Avenue and 

Eckhardt Avenue as per Option 1. 

 

• Booster Treated Water Pump Station:  A booster pump station sized to deliver 4.5 

ML/d would be installed in the open area on the Wesminster Avenue right of way 

near the connection point.  The pump station would consist of 2 duty and 1 standby 

pump and would incorporate standby power (or drive) for 50% of the delivery 

capacity. 

 

• Treated Water Supply Pipeline:  A 200 mm diameter supply pipeline would supply 

water from the connection point to a connection to the existing distribution system 

on Bartlett Drive. 

 

• Agricultural Supply Pump Station:  The existing pump station would be partially 

demolished (after the new treated water supply system is operational).  A new 

structure complete with two new pumps and associated piping and valving would 

be installed to supply the agricultural system.  Prior to proceeding with this, the 

legal status of the right of way should be confirmed. 

 

• Irrigation Supply Main:  The existing supply pipeline would be converted to an 

irrigation supply main (assuming that it is still in operable condition) which would 

operate at a lower distribution pressure than the treated water system.  A 200 mm 

diameter irrigation supply main would be extended along the CPR right of way to 

supply untreated water to large agricultural tracts along this corridor. 

 

• Existing Supply Components:  All existing supply components would be refurbished 

and re-used under this option. 

 
7.5 Option 5 – Upgrade And Separate Existing West Bench System  

• Concept:  Option 5 involves upgrading the existing Lake Okanagan intake, converting the 

existing pump station to an irrigation pumping facility, adding a new water treatment plant, 

a new high lift pumping facility and a treated water supply line to deliver treated water to the 

West Bench.  A new irrigation supply main would be installed along the CPR right of way to 

serve agricultural parcels along this corridor.  Refer to Plan 1-5. 

 

• Raw Water Source:  Residential and irrigation water would be sourced from the existing 

Lake Okanagan intake system.  The land portion of this intake pipeline would be replaced 

and the lake portion of intake would be extended approximately 450 lin. m (750 mm 

diameter) into the lake to a depth of 30 m. 
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• Water Treatment:  A new water treatment plant would be constructed in the vicinity of the 

existing pump station to treat the residential component.  For the purpose of this 

evaluation, we have assumed a direct filtration plant.  The irrigation supply system would 

be supplied with untreated water. 

 

• Water Supply System: 

 

• High Lift Treated Water Pump Station:  The treated water pump station would be 

sized to deliver 4.5 ML/d from the water treatment plant to the West Bench.  The 

pump station would consist of 2 duty and 1 standby pumps and would incorporate 

standby power (or drive) for 50% of delivery capacity. 

 

• Treated Water Supply Pipeline:  A 200 mm diameter supply pipeline would supply 

treated water from the pump station to a connection to the existing distribution 

system on Bartlett Drive. 

 

• Agricultural Supply Pump Station:  The existing pump station would be partially 

demolished (after the new treated water supply system is operational).  Two new 

pumps and associated piping and valving would be installed inside a new 

superstructure to supply the agricultural system. 

 

• Irrigation Supply Main:  The existing supply pipeline would be converted to an 

irrigation supply main (assuming that it is still in operable condition) which would 

operate at a lower distribution pressure than the treated water system.  A 200 mm 

diameter irrigation supply main would be extended along the CPR right of way to 

supply untreated water to large agricultural tracks along this corridor. 

 

• Existing Supply Components:  All existing supply components would be refurbished 

and re-used under this option. 

 
7.6 Option 6 – Upgraded And Separate Joint West Bench/ Sage Mesa System  

• Concept:  Option 6 involves combining the West Bench and Sage Mesa domestic water 

systems and converting the existing intakes and supply pump stations to irrigation supply 

facilities.  This alternative would involve dissolving both utilities and creating one water 

system owned and operated by the RDOS.  The new domestic supply system would 

consist of:  

• a new lake intake, 

• raw water pump station and supply line to a treatment plant in the vicinity of the 

KVR  

• new treated water supply pipelines supplying West Bench via connections to the 

existing mains in West Bench Drive and  
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• supplying Safe Mesa via a new supply main to a tie-in near the Lower Sage Mesa 

Reservoir.   

The existing West Bench and Sage Mesa intake pump stations and supply lines would be 

converted to irrigation supply facilities by replacing pumps and doing upgrades to the 

existing pump station structures.  Refer to Plan 1-6.   

 

• Raw Water Supply System:  The raw water supply system (servicing the domestic 

demands) would consist of a 600 mm diameter HDPE pipe extended approximately 700 m 

to a lake depth of approximately 30 m, a raw water pup station on the west side of the 

highway and a supply line through the Pine Hills golf course to the water treatment plant.  

This system would be sized for a domestic demand of 7 ML/d.  

 

To serve the irrigation demands, the existing West Bench and Sage Mesa intake pump 

stations would be refitted with new smaller pumps and piping and the structures upgraded 

to serve the irrigation demands.  The West Bench irrigation pump station would be sized to 

serve a demand of 2.5 ML/d and the Sage Mesa pump station sized to serve a demand of 

0.5 ML/d to meet golf course irrigation needs.   

 

• Water Treatment:   A new water treatment plant sized to treat the domestic demand of 7 

ML/d would be located on the KVR near the Sage Mesa golf course access.  The site is 

adjacent to the existing golf course access road and would require more detailed 

engineering to address site grading issues etc.  Approval would be required to locate the 

plant on the KVR.  As with Option 3, there are other siting options for the plant; however, 

for the purpose of this evaluation we have assumed this location.   

 

• Water Supply System:  The domestic water supply system would include the following 

components:  

• Treated water pump station:   The treated water pump station would be sized to 

delivery 4.5 ML/d to the West Bench and 2.5 ML/d to Sage Mesa from a clearwell 

on the discharge side of the water treatment plant.  The pump station would consist 

of three duty pumps (one of which would be dedicated to supplying Sage Mesa at 

lower zone HGL 454 m) and one standby pump, and would incorporate standby 

power or drives for 50% of delivery capacity.  

 

• Treated Water Supply Pipelines:  A new 250 mm supply pipeline would supply 

water from the treated water pump station along West Bench Drive to connections 

on the West Bench and to Sage Mesa via a new 200 mm supply pipeline to the 

Sage Mesa Lower Reservoir.  

 

• Existing Supply Components:  All of the existing West Bench and Sage Mesa 

intake and pump station supply components would be downsized and refurbished 

to serve the irrigation demands.   
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8 COST ESTIMATES 

8.1 Cost Estimating Basis For On-Site Facilities 

The capital cost estimates used for the comparison of the options have been developed using unit 

pricing for all components.  The unit pricing is based on 2006 dollars and includes a 30% allowance 

for engineering and contingencies.  Unit pricing used for developing the cost estimates is included 

in the appendices.  Breakdowns for the costs are also provided in the appendices. 

 

The operation and maintenance costs have been determined by separating out energy costs from 

other O&M costs and basing the other O&M costs on percentage of capital costs, depending on the 

type of facility or construction.  For the City of Penticton supply options the costs have been based 

on information provided by the City.  Option 1 was based on the City data.  Option 2 was based on 

prorating the City costs based on the reduced demands.  This assumption should be reviewed 

within the City. 

 
8.2 Cost Estimates 

The following table summarizes capital and operating costs for each option: 

 

O
p

ti
o

n
 

Name Treatment 

S
u

p
p

ly
 a

n
d

 D
is

tr
ib

u
ti

o
n

 

S
y
s
te

m
 C

a
p

it
a
l 

C
o

s
t 

W
a
te

r 
T

re
a
tm

e
n

t 
C

a
p

it
a
l 

C
o

s
t 

C
a
p

it
a
l 

C
o

s
t 

In
it

ia
l 

A
n

n
u

a
l 
O

&
M

 C
o

s
t 

1 City of Penticton Supply Clarification/Filtration $2,900,000 $0 $2,900,000 $442,142 

2 Upgrade Existing System Direct Filtration $4,396,000 $4,186,000 $8,582,000 $341,154 

3 West Bench/Sage Mesa Direct Filtration $5,391,000 $5,980,000 $11,371,000 $444,900 

4 City of Penticton Domestic Supply and 

Separate Irrigation System 
Clarification/Filtration $3,480,000 $0 $3,480,000 $301,377 

5 Upgrade and Separate Existing System  Direct Filtration $4,784,000 $2,691,000 $7,475,000 $250,248 

6 Upgrade and Separate Joint West Bench/ 

Sage Mesa System  
Direct Filtration  $5,702,000 $4,186,000 $9,888,000 $328,517 
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9 LIFE CYCLE COST ESTIMATES 

9.1 Life Cycle Costing Basis 

Capital costs were applied in the life cycle costing one time basis at the front end of the life cycle.  It 

was assumed that there would be no phasing of the capital works. 

 

Operation and maintenance costs were projected over a 20 year life.  It was assumed that 

demands would remain constant over the 20 year period and therefore operation and maintenance 

costs were also constant except for inflation.  An inflation factor of 2.1% per annum was applied to 

future operating costs.  This is the same inflation factor used by the City of Penticton for its future 

costs.  

 
9.2 Provincial Funding Assumptions 

The RDOS was successful in obtaining provincial funding for the West Bench project under the BC 

Water Improvement Program.  The RDOS intends to apply for additional funding due to concerns 

about escalating construction costs and the cost impacts of providing filtered water.  It is our 

understanding that this funding could not be applied to off-site facilities or land acquisition.  The 

costing included herein shows the impact of the RDOS obtaining 2/3 funding assistance on all 

capital costs. 

 
9.3 Life Cycle Cost Per Connection 

In order to compare options on an equitable basis the life cycle costs were calculated on a cost per 

connection basis.  This is useful in comparing options which include Sage Mesa to those that don’t. 

 

The costs per connection were calculated in two ways as follows: 

1) Net life cycle cost per connection using the net capital cost assuming a government 

contribution of ⅔ of the onsite costs. 

2) Gross life cycle cost per connection using the gross capital assuming no government 

contribution. 
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9.4 Life Cycle Cost Estimates 

The following table summarizes life cycle capital and operating costs for each option: 
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1 
City of Penticton Supply Clarification/Filtration $3,279,000 $9,722,078 $11,273,969 351 $32,120 $1,606 

2 Upgrade Existing System Direct Filtration $2,861,000 $8,372,189 $12,963,669 351 $36,934 $1,847 

3 West Bench/Sage Mesa Direct Filtration $3,900,000 $10,918,190 $17,000,578 616 $27,598 $1,380 

4 City of Penticton Domestic 

Supply and Separate 

Irrigation 

Clarification/Filtration $2,841,000 $6,592,764 $8,454,392 351 $24,087 $1,204 

5 Upgrade and Separate 

Existing System  
Direct Filtration $2,488,000 $6,141,275 $10,140,565 351 $28,890 $1,445 

6 Upgrade and Separate 

Joint West Bench/ Sage 

Mesa System  

Direct Filtration  $3,296,000 $8,062,057 $13,351,649 616 $21,675 $1,084 
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ENCLOSURE 1A - COST ESTIMATING DATA 
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ENCLOSURE 1B –  CITY OF PENTICTON  
FEBRUARY 12, 2007 LETTER 
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CONFIDENTIALITY AND © COPYRIGHT 
 
This document is for the sole use of the addressee and Associated Engineering (B.C.) Ltd. The document contains proprietary and confidential 
information that shall not be reproduced in any manner or disclosed to or discussed with any other parties without the express written 
permission of Associated Engineering (B.C.) Ltd. Information in this document is to be considered the intellectual property of Associated 
Engineering (B.C.) Ltd. in accordance with Canadian copyright law. 
 
This report was prepared by Associated Engineering (B.C.) Ltd. for the account of Regional District of Okanagan-Similkameen.  The material 
in it reflects Associated Engineering (B.C.) Ltd.’s best judgement, in light of the information available to it, at the time of preparation. Any use 
which a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such third parties. 
Associated Engineering (B.C.) Ltd. accepts no responsibility for damages, if any, suffered by any third party as a result of decisions made or 
actions based on this report. 
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West Bench Water Supply Improvements 
Options Review Study 
Evaluation and Comparison of System Options 

 

Issued:  February 21, 2007 

Previous:  February 9, 2007 

 

 

1 OBJECTIVE 

The objective of this Technical memorandum is to evaluate and compare shortlist supply and 

treatment options from Technical Memorandum No. 1 leading to a recommended option. 

 

2 EVALUATION CRITERIA 

The following is a summary of criteria used for evaluating the various options: 

 
2.1 Cost and Cost Risks 

• Capital Cost:  The options were ranked based on their total capital costs.  The capital 

costs will impact the RDOS’ ability to finance the proposed capital works and is therefore 

considered separate of life-cycle costs. 

 

• Life-Cycle Cost:  The options were ranked in terms of their total life-cycle costs per lot.  

Life-Cycle costs have been estimated on the basis of financing based on a 20 year 

amortization at 5% interest rate plus the operation and maintenance costs projected for the 

20 year period 2007 to 2026.  Options with lower life-cycle costs are ranked higher than 

those with higher life-cycle costs.  Future operation and maintenance costs were inflated at 

2.1% per annum. 

 

• Government Funding Dependency:  Options were ranked on terms of their dependence 

on outside government funding.  Options that require significant government funding were 

ranked lover and due to the probability that the RDOS would be unsuccessful in obtaining 

the funding. 

 

• Constructability:  Options were ranked in terms of their potential for constructability 

problems and cost overruns.  Options with high site constraints or potentially difficult 

geotechnical conditions were ranked lowest. 

 

• Potential Political Implementation Risks:  Options were ranked on terms of their 

dependence on cooperation of beneficiaries.  Options that were considered to be at risk 

due to political cooperation issues were ranked the lowest. 
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• Direct Ability to Control Future Costs:  Options were ranked based on their vulnerability 

to or lack of control of future costs.  Options that involved significant costs beyond the 

direct control of the RDOS were ranked lowest. 

 

• Water Treatment Plant Site and Pumpstation Site Availability:  The options were 

ranked based on their vulnerability to problems in acquiring land for facilities.  Options 

where the availability of lands at the proposed plant site is unknown were therefore ranked 

lower than these not requiring land acquisition.   

 
2.2 Source Capacity and Water Quality 

• Available Source Capacity to Meet Projected Demands:  The options were ranked in 

terms of their ability to meet the projected demands.  Those sources considered to have 

more spare or excess capacity were ranked higher than those with limited capacity. 

 

• Raw Water Quality:  The options were ranked in terms of the general source water quality 

relative to parameters of importance to public health.  Included in this ranking was 

consideration of the variability of water quality including frequency and amplitude of spikes 

of parameters such as turbidity and colour. 

 

• Source Resilience to Water Quality Deterioration:  Each option was ranked in terms of 

resilience to future water quality deterioration.  Sources having minimal existing and future 

potential development within their watersheds were ranked higher than those with 

significant existing or potential future development. 

 
2.3 Treated Water Quality 

• Treatment Conformance with IHA Requirements:  Each option was ranked in terms of 

its ability to meet IHA’s water quality requirements, thereby addressing public health 

protection.  Options having higher quality source water and/or multi-barrier treatment were 

ranked the highest. 

 

• Risk of Human Consumption of Lower Quality Water from System:  The options were 

ranked in terms of the potential risk of human consumption of lower quality water from the 

RDOS system.  Options having components carrying lower quality water such as separated 

systems were ranked lower than systems containing only potable water conforming to 

IHA’s water quality requirements. 

 

• Flexibility for Phasing Filtration:  The options were ranked in terms of their feasibility for 

phasing filtration.  For example, options that include multiple unit treatment processed, 

thereby allowing the potential for phased treatment implementation and this reduced initial 

capital cost were ranked higher than options involving fewer process steps. 

 

Page 125 of 133 File: 0580-20/2025-45 AE Aug



Regional District of Okanagan-Similkameen Technical Memorandum No. 2 
West Bench Water  
Supply Improvements 
Options Review Study 

3 
P:\20062941\00_West_Bench\Engineering\05.00_Design\TM_BH_002.doc 

2.4 Operation and Security 

• Operational Robustness:  The options were ranked in terms of their operational 

complexity and robustness.  Supply options having reduced mechanical and electrical 

components were ranked higher than those having high complexity.  Treatment options 

having proven robust treatment components and more robust treatment processes were 

ranked higher than those with more complex or finicky treatment components. 

 

• Operations and Maintenance Accessibility:  The options were ranked in terms of their 

operations and maintenance accessibility.  Those that have mechanical/electrical 

components at multiple locations or at long distance from the base of operations were 

ranked low. 

 

• Operational Flexibility:  Options were ranked in terms of their flexibility relative to potential 

failure of individual components.  Options having more than one source of supply therefore 

were ranked higher than those with single sources and single pipelines. 

 

• Security:  Options were ranked in terms of their exposure to potential vandalism or security 

breaches.  Options having treatment plants at remote locations away from the view of 

general public were ranked low.  Options having treatment plants in developed areas with 

high public visibility were ranked highest. 

 
2.5 Environmental/Urban Impact 

• Construction Environmental Impacts:  Options were ranked in terms of the impact of 

their construction on the natural environment. 

 

• Operation – Environmental Impacts:  Options were ranked in terms of the impact of their 

operation on the natural and urban environment.  For instance, options involving significant 

water treatment residuals management requirements, high noise generation, etc., were 

ranked the lowest. 

 

The qualitative assessment of each option under the above criteria is shown on Table 2-1 in 

Enclosure 2A. 
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3 ASSESSMENT 

The following summarizes our finding relative to the qualitative assessment of each option under 

each of the major assessment criteria. 

 
3.1 Capital Costs 

The option having the lowest net capital cost was Option 1 which involved tying in to the City of 

Penticton supply.  It should be noted that this option has higher operation and maintenance costs 

than some other options due to the fact that the City was incorporating capital depreciation into its 

rate structure.  Option 4 City of Penticton Domestic Supply and Separate Irrigation was that the 

second highest ranked option based on net capital cost. 

 
3.2 Life Cycle Cost per Lot 

The option having the lowest Life Cycle Cost per Lot is Option 6 Upgrade and Separate Joint West 

Bench/Sage Mesa System.  It should be noted however that this option assumes that the RDOS 

would be successful in obtaining approximately $6.6 million in government funding.  Option 4 was 

again the second highest ranked option. 

 
3.3 Government Funding Dependency  

Options 1 and 4 have the least dependence on outside government funding and therefore were 

ranked the best in this category.  Options 3 and 6 have the highest dependence on outside 

government finding and therefore were ranked lowest. 

 
3.4 Constructability 

The constructability of any option is highly impacted by geotechnical conditions, site constraints and 

any other factor which may impact the ability to construct the required facilities.  Options 1 and 4 

which involve the City of Penticton supply were ranked higher that the other options because the 

plant already exists and its expansion will probably not involve additional excavation and foundation 

works. 

 
3.5 Potential Political Implementation Risks 

Options 2 and 5 involve the standalone involvement of the West Bench and were therefore ranked 

the best in this category.  Options 3 and 6 would involve the cooperation of Sage Mesa and it is 

unclear at the present time as to their cooperation.  Options 3 and 6 were therefore ranked lowest.  

Options 1 and 4 would involve the approval of the City of Penticton.  The City appears to be 

interested in supplying water to the West Bench therefore Options 1 and 4 were ranked as average 

under this criteria. 
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3.6 Direct Ability to Control Future Costs 

Options 1 and 4 include City controlled life cycle cost components that account for over 80% of the 

total life cycle costs.  The West Bench would therefore be at some risk of costs beyond its control.  

Options 1 and 4 were therefore ranked lowest in this category. 

 
3.7 WTP Site Availability 

Options 2, 3, 5 and 6 involve acquiring lands to construct the water treatment facilities.  The ability 

of the RDOS to be able to purchase these lands is unclear at this time.  Options 1 and 4 which 

don’t require water plant land acquisition have therefore, been ranked the highest under this 

criteria. 

 
3.8 Available Source Capacity 

All options involve drawing the raw water supply from Lake Okanagan.  The existing water licences 

allow withdrawal quantities exceeding the projected water demands.  Options 1 and 4 have the 

added benefit of having a second source of supply, Penticton Creek, however the added benefit to 

the West Bench is marginal due to the fact that at present there is adequate licence capacity in the 

later.  All options were therefore considered equal under this criteria. 

 
3.9 Raw Water Quality 

Because all options involve diverting water from Lake Okanagan they are considered equal under 

this category.  The fact that Options 1 and 4 can also be supplied from Pentiction Creek was not 

considered to be either a benefit (due to an alternative source) or a detriment (due to its lower raw 

water quality). 

 
3.10 Source Resilience to Water Quality Deterioration 

Because all options involve drawing water from Lake Okanagan they are considered equal under 

this category. 

 
3.11 Treatment Conformance with IHA Requirements 

All options covered under this technical memorandum were developed on the basis of treatment 

conformance with IHA’s requirements therefore, they have been considered to be equal under this 

criteria.  Should consideration be given to options that don’t include filtration, thus not assuring 

conformance with IHA’s requirements, they would be ranked lower. 

 
3.12 Risk of Human Consumption of Non-Potable Water 

Options involving separation of the domestic and irrigation systems will involve the potential risk of 

ingestion of non-potable water.  In this analysis we have assumed that the irrigation systems will be 

delivering untreated water.  This does create the risk that humans could unknowingly ingest non-

Page 128 of 133 File: 0580-20/2025-45 AE Aug



Regional District of Okanagan-Similkameen Technical Memorandum No. 2 
West Bench Water  
Supply Improvements 
Options Review Study 

6 
P:\20062941\00_West_Bench\Engineering\05.00_Design\TM_BH_002.doc 

potable water.  Options 1, 2, and 3 were therefore considered to have a higher ranking under this 

criteria than Options 4, 5 and 6. 

 
3.13 Flexibility for Phasing Filtration 

Because all options considered have involve filtration they have been ranked equally under this 

criteria.  Should consideration be given to options that don’t include filtration they would be ranked 

lower under this criteria. 

 
3.14 Operational Robustness 

Options 2, 3, 5, and 6 are based on direct filtration treatment technology.  Options 1 and 4 provide 

the flexibility of treating the water using direct filtration technology or conventional filtration 

(clarification and filtration) technology.  The City of Penticton water treatment plant includes a 

clarifier.  While the plant has the ability to treat water in the direct filtration mode, the City’s current 

operating strategy involves directing all water through the clarifier and thus operating in 

conventional filtration mode.  Having a clarifier in the treatment process adds robustness to the 

process.  For this reason Options 1 and 4 were ranked higher than Options 2, 3, 5, and 6. 

 
3.15 Operational Flexibility 

The City of Penticton water treatment plant is supplied from two different sources and includes 

capabilities to treat those source waters individually or through blending.  The plant includes two 

trains of flocculators, one clarifier, and six filters.  Having increased numbers of treatment units 

significantly improves the ability to deal with source water quality issues, treatment process upsets, 

equipment malfunction and other operational issues in comparison to a plant incorporating fewer 

treatment units.  For those reasons, Options 1 and 4 were ranked higher than Options 2, 3, and 5. 

 
3.16 Security 

All options would include plants located in visible urban environments.  No single option was 

perceived to have increased security in comparison to the other options.  They were therefore 

considered to be equal under this criteria. 

 
3.17 Construction Environmental Impacts 

The construction of water supply systems involves considerable disturbance to the environment 

during the construction process.  Options 2, 3, and 5 would involve more excavation and handling 

of water during construction than Option 1 and 2 and were therefore ranked slightly lower. 
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3.18 Operation – Environmental Impacts 

The most significant environmental impact created by the operation of water supply and treatment 

facilities involves the handling of liquid and solid residuals from the treatment process.  Options 4, 

5, and 6 involve the requirement to treat less water than Options 1, 2, and 3 and would therefore 

involve less residuals handling and disposal.  Options 4 and 5 were therefore ranked higher than 

the other options. 

 

4 IMPORTANCE OF EVALUATION CRITERIA 

In order to assist in the evaluation process, a numerical weighting was identified for each of the 

evaluation criteria.  Numerical scoring of options is a highly subjective exercise and therefore was 

not used in evaluating options.  It should not be used as the sole basis for selecting one option over 

the others.  However it was felt that understanding the importance of each criteria was important in 

the evaluation process. 

 

The weighting system was established in consultation with RDOS staff relative to each of the 

evaluation criteria.  Criteria which were considered to have higher importance to the RDOS were 

therefore given higher weighting applied for each of the criteria: 

 

Criteria       Weighting 

 

Cost and Cost Risks 

 Capital Cost 10 

 Life-Cycle Cost per Lot 10 

 Constructability 5 

 Water Treatment Plant Site Availability 5 

 

Source Capacity/Quality  

 Available Source Capacity 2 

 Raw Water Quality 2 

 Source Resilience to Water Quality Deterioration 2  

 

Treated Water Quality 

 Treatment Conformance with IHA Requirements 5 

 Risk of Human Consumption of Lower Quality Water 3 

 Flexibility for Phasing Filtration 2  

 

Operation and Security   

 Operational Robustness 3 

 Operational Flexibility 5 

 Security 2  
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Environmental/Impacts  

 Construction Environmental Impacts 2 

 Operation – Environmental Impacts 2  

 

In all of the criteria which have been given a higher weighting of importance, Options 1, 3, 4, and 6 

consistently rank higher than Options 2 and 5.  Options 2 and 5 involve upgrading the existing West 

Bench System. 

 

Options 1 and 4, which involve the City of Penticton supply rank higher than Options 3 and 6 in the 

areas of Operation and Security and Environmental Impact. 

 

Options 3 and 6, which involve joining the West Bench and Sage Mesa systems, have the lowest 

annual cost per lot; however this assumes significant government funding. 

 

5 CONCLUSIONS 

The City of Penticton options 1 and 4 consistently rank better than the other options and involve 

fewer risks relative to project implementation.  The only downside to the City of Pentiction options is 

the uncertainties relative to future costs.  This would necessitate having a clear contractual 

agreement between the parties. 

 

 

Prepared by: 

 

 

 

W.J (Bill) Harvey, P.Eng. 

Project Manager 

 

WJH/cm 

 

Enclosure - 2A 
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