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1. Introduction           

1.1 Preamble 

This technical memorandum documents the conceptual level development of the long term water supply 
options available to Greater Vernon Water (GVW). In previous technical memoranda the following information 
was established:  

1. The volume of water and the associated license for each raw water source. Also established was the 
expected raw water characteristics for each of the potential long term raw water supplies;   

2. The associated treatment requirements for each raw water source;  

3. The infrastructure necessary to establish separate distribution networks for the conveyance of 
domestic and agricultural water.  

For each of the above items the estimated capital and operating cost were established and documented within 
the previous technical memoranda. This previously documented technical information is used in this 
memorandum to established conceptual water supply options to meet the predicted long term water demands 
of the GVW service area. For each of the conceptual level long term water supply solutions the estimated 
capital and annual operating cost is developed complete with an assessment of the non-cost attributes 
associated with each option. This information is used to determine the net present value and the benefit to 
cost of each option to support the selection of the preferred long term water supply solution for GVW. Once 
the preferred long term solution is selected closer review and optimization will be completed prior to detailed 
design and construction.  

The remainder of this technical memorandum is sub-divided into the following sub-sections: 

 Section 2.0 – Basis of Option Development summarizes the key parameters from the other related 
technical memoranda related to the evaluation of the long term water supply options; 

 Section 3.0 – Evaluation of the Alternatives reviews some of the items highlighted by the Technical 
Committee that have not been reviewed previous in other technical memoranda;  

 Section 4.0 – Long Term Water Supply Alternates documents the implementation and capital costs 
associated with each of the nine (9) possible long term water supply solutions; 

 Section 5.0 – Evaluation of the Water Supply Alternatives provides a summary of the cost and non-
cost considerations associated with each of the nine (9) long term water supply options. At the end of this 
section a recommended long term water supply option is provided and an alternate solution that more 
easily supports the establishment of an independent agricultural water supply utility that is owned and 
operated by the Regional District.   
 

1.2 Report Objectives 

This technical memorandum reviews and combines the information assembled within the other eight (8) 
technical memoranda and presents logical options for the long term supply of potable and agricultural 
irrigation water within the GVW service area. This report addresses several items within the Terms of 
Reference issued by the Regional District. Summarized below are the specific tasks addressed within this 
document and a brief description of the concern. The task numbering matches the original Terms of 
Reference.        
 

1. Task 13 – Development of Options for a Separated Water System: The question of complete or 
partial establishment of a dedicated irrigation system is an ongoing discussion point for the GVW 
Service. This report will use the information established within primarily Technical Memorandum 4, 5 
and 7 to establish the benefit to cost of various levels of system separation. Based on the life cycle 
cost evaluation a recommended level of system separation will be provided within this document.  
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2. Task 15 – Alternatives for Long Term Water Supply: The development of long term water supply 
options that address the immediate water quality improvements being dictated by Interior Health while 
ensuring the continued supply of agricultural irrigation water is a critical component of this study. This 
memorandum will present several logical solutions for the long term supply of both the predicted 
agricultural and domestic water demand. The options will be evaluated and a preferred solution 
provided.  

 

1.3 Background and Approach 

The 2002 Master Water Plan, including the addendum documents provided GVW a capital program to follow 
with the goal of improving the water quality supplied to the domestic customers within the service area. During 
the past 10 years significant investments have been made to the GVW infrastructure. These investments are 
now part of the system and are included within the options being consider for the long term completion of the 
domestic supply of water.  

In summary the key infrastructure projects completed by GVW and assumed to be part of the system for the 
evaluation of the long term options provided below in Table 1.1.   
 

Table 1.1 Summary of the Water System Improvement Since 2002 

Project Total Cost

Administration and Consulting  $  3,550,083 

Mission Hill WTP - A 2-stage disinfection facility constructed Mission Hill with a rated 
maximum daily capacity of 58 ML/d. 

 $  7,517,711 

Kalamalka Lake Pump Station – Wet well and pumping improvements were completed to 
improve the capacity and function of the existing pump station.  

 $  692,534 

Duteau Creek WTP, Phase 1 - Clarification, disinfection and residual management 
improvements for the Duteau Creek source. The Stage 1 treatment facility is located on 
Whitevale Road and has a rated maximum daily capacity of 150 ML/d. 

 $  28,142,806 

Duteau Creek WTP, Phase 2 – To date granular media filtration pilot testing has been 
completed to establish design criteria and more accurate costs for the future filtration plant.   

 $  84,530 

McMechan Reservoir Site - The open earth reservoir at the McMechan site was replaced 
with a cast-in-place concrete reservoir.  

 $  5,248,150 

 

Separation General – This item covers general administration associated with the system 
separation program.  

 $  229,083 

Bella Vista – This was the first system separation project completed as this area was 
determined as being high risk given the number of domestic customers in the area that 
received water from Goose Lake. This project established the supply of Kalamalka Lake 
water to the domestic customers and Goose Lake water to the agricultural connections 
within the service area.  

 $  3,793,998 

King Edward – This project resulted in the removal of King Edward Lake from the domestic 
distribution system. With the completion of this project a separate agricultural distribution 
system has been established for the conveyance of King Edward Lake water.  

 $  1,370,632 

Von Keyserlingk – Construction of a separate agricultural irrigation and domestic distribution 
systems in the area immediately downstream of the Duteau Creek WTP that receives raw 
Duteau Creek water.    

Note 1
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Project Total Cost

West Swan Lake – This project completes the elimination of domestic customers that 
receive water Goose Lake water. The completion of this project results in the establishment 
of a dedicated agricultural service area in the West Vernon area that is supplied water from 
Goose Lake.   

 $  9,078,618 

Binns / Highway 6 - This project continues the construction of separate domestic and 
agricultural distribution networks started in the King Edward service area and expands the 
service area of the King Edward Lake water supply.  

 $  2,593,247 

Springfield – This project continues the construction of separate domestic and agricultural 
distribution networks started in the Von Keyserlingk area.  

 $  2,484,494 

Bessette – Miscellaneous water system improvement projects consisting of a pressure 
reducing station allowing for the interconnection of the Duteau Creek and the Antwerp 
Springs well water system. 

 $  401,605 

Miscellaneous Projects  $  970,906 

Total Master Water Plan Capital Expenditures (2002 to Present)  $  66,158,397 

Note 1: The cost of the Von Keyserlingk system separation work is included within the Duteau Creek WTP, Phase 1 cost. 

 
As a point of clarification senior government funding assistance was provided for both the Mission Hill and 
Duteau Creek water treatment facilities in the amount of $18.4 M. This means that the total cost of the Master 
Water Plan to the GVW customers to date is $ 47.8 M.   
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2. Basis of Option Development  

2.1 Design Horizon  

The period for the implementation can vary for the actual long term option selected. However, for the point of 
comparison the same implementation and operating period will be used. The key assumptions regarding the 
timing of the work are: 
 

 Domestic potable quality water is provided to the customers within the service area by 2022. This 
means all treatment and system separation projects need to be complete within the next 10 years. 

 All new process and mechanical facilities will be constructed to meet the predicted 20 year water 
demand. Once the capacity of the facility is reached expansion will be necessary in another 20 year 
water demand increment. Further expansion will be subject to variations in the water demand 
forecast.  

 All pipes, structures and other long life infrastructure elements will be constructed to meet the 
predicted ultimate water demand requirements.  

 The life cycle cost comparisons will be completed over a 50 year time horizon.  
  

2.2 Population Growth and Water Demands 

A detailed review of the existing water demand within the existing system was studied within Technical 
Memorandum 1. During the review of the existing water demand, close attention was spent on determining 
the actual existing domestic and agricultural water demands. Based on this analysis and domestic growth 
estimates from the local government planning departments, long term water demand predictions were 
established for the GVW service area.    
 
The long term water demands are expected to be a reasonable and realistic reflection of the actual water 
required to meet the needs of the GVW customers. The water demand values presented in Table 2.1 are 
used for the basis of determining the size of the infrastructure required.   
 

Table 2.1 Summary of Distribution System Demands  

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

Year Domestic  Agricultural 

(actual) 

Agricultural

(allotment)

Total1 Domestic Agricultural Total 

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

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

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

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

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

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

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

                                                      
1 Total Annual consumption is agricultural allotment (2564 ha @ 550 mm/yr) + domestic. 
2 Observed Maximum Demand of 192 MLD for 2011 (wet summer). 
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2.3 Long Term Sources 

Provided within Technical Memorandum 2 and 3 is a detailed review of the raw water sources available for 
use by GVW. These documents resulted in the preferred water sources complete with the quantity of potential 
water and any other key comments being noted within Table 2.2 below.  
 

Table 2.2 Summary of Raw Water Sources  

Source Current 

Licenses 
Runoff 

(1:10 Year 

Low Flow, 

ML/y) 

Capacity Available Water Use Investments 

Required 

Comments 

Kalamalka 

Lake 
Domestic & 

Storage 

8,842 ML/y 

10,557 Government officials 

state that no additional 

license is available. 

Primarily 

Domestic 
Varies depending 

on long term use.  

New Vernon Creek 

Intake? 

The annual water 

license currently 

limits the diversion 

of water from this 

source. 

Duteau Creek Irrigation & 

Domestic 

34,582 ML/y 

Storage 

33,051 ML 

19,162 Live Storage 

18,340 ML. 

Raising Aberdeen 4m 

adds: 

11,667 ML 

($6.4M) 

Domestic 

and 

Agriculture 

Gold-Paradise 

Expansion ($3.6M) 

 

 

This source is 

currently the 

primary source of 

irrigation water and 

is a key water 

supply to domestic 

customers. 

Okanagan 

Lake 
Irrigation 

896 ML/y 

Domestic 

459 ML/y 

190,250 Needs to be confirmed 

with the regulator. 

Domestic New Intake and 

transmission 

mainlines. 

Currently this 

source is a 

currently minor 

supply of domestic 

water, but in the 

future can be a 

localized supply of 

domestic water. 

Deer Creek & 

King Edward 

Lake 

Irrigation 

3,700 ML/y 

Storage 

1,357 ML 

3,338 No Additional Irrigation None Water source can 

be used to supply 

the dedicated 

irrigation network or 

potentially abandon 

the water source 

and transfer the 

license to 

Kalamalka Lake. 

Goose Lake 4,515 ML 

(included in 

Duteau 

Storage) 

N/A Live Storage 

2,360 ML 

Agriculture Raise Dam 2.5 m 

for additional 2,000 

ML 

($1.4M) 

Adjacent lands are 

owned by OIB. 

Coldstream 

Creek 
Domestic 

415 ML/y 

3,911 None Source for 

Kalamalka 

Lake 

None Creek has 

extensive 

environmental and 
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Source Current 

Licenses 
Runoff 

(1:10 Year 

Low Flow, 

ML/y) 

Capacity Available Water Use Investments 

Required 

Comments 

source protection 

plans. 

BX Creek Irrigation 

1,505 ML/y 

Domestic 

7,716 ML/y 

5,009 Freshet based supply. 

Storage is limited. 

Agricultural Pipeline Bypass to 

Goose Lake or 

pump from Swan to 

Goose Lake. 

Ability to capture all 

freshet water is 

difficult. Swan Lake 

is a small reservoir 

with limited active 

volume.  

Potential License 

transfer to 

Okanagan Lake. 

Groundwater Not Required N/A Potential Mean Annual 

Supply = 53,352 ML 

Agricultural Project costs would 

replace other 

source projects. 

Groundwater may 

be available on a 

case by case basis.

 

2.4 Water Quality  

2.4.1 Irrigation Water Quality 

All of the untreated surface water sources meet the water quality requirements for irrigation water. No 
additional treatment is required to any of the raw water sources being considered for the long term supply of 
agricultural irrigation water.  
 
Irrigation using reclaimed water is a component of overall irrigation water used in the region. To date the use 
of reclaimed water is primarily limited to golf course, tree and forage crop irrigation. Given the quality of the 
reclaimed water use this water supply could be expanded to the agricultural irrigation network. At the time of 
preparing this document, the City of Vernon continues to operate and expand the reclaimed water system as 
an independent irrigation system. Regardless of the long term water supply solution selected the expansion of 
the reclaimed effluent system to the agricultural irrigation system can be examined on a case by case basis 
as public acceptance of reclaimed water improves in the future and if provincial regulations change allowing 
for more broad use of this water source. This means that the decision, as to the utilization of reclaimed water 
as an irrigation water source, can be made independently from the selection of the most appropriate master 
water plan option. 

2.4.2 Domestic Water Quality 

Water quality issues and suitable approaches to address the defined challenges have been explained in 
Technical Memorandum 7. Within Technical Memorandum 7 the treated water quality goals and the treatment 
process necessary to achieve the objectives are explained.  
 
Supplying domestic water quality to the domestic customers within the GVW service area is the primary issue 
driving the development of a regional water supply scheme review. Interior Health has stated that treatment 
improvements and a plan to finance the necessary capital investments need to be completed. The 
development of regional water supply options that result in the supply of Interior Health compliant drinking 
water to the existing customers is a critical outcome of this study.  
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As detailed in previous technical memoranda the primary long term domestic water sources for GVW are 
Duteau Creek, Kalamalka Lake and Okanagan Lake. The treatment requirements of all three potential raw 
water sources was examined in Technical Memorandum 7 with a focused review of the treatment needs for 
the Kalamalka Lake and Duteau Creek sources. The key conclusion from Technical Memorandum 7 is that 
regardless of the long term source being considered for the supply of domestic water, treatment is required. 
The risk associated with each source is different, which can be used to prioritize the implementation of 
treatment for each source.   
 
The Duteau Creek source is subject to elevated turbidity events during the spring freshet and measurable 
levels of natural organic material. The turbidity and organic material need to be removed from the water prior 
to disinfection and distribution to ensure the supply of compliant potable water to the domestic customers.  
 
For Kalamalka and Okanagan Lake the raw water quality is better than Duteau Creek, but it is not sufficient 
enough to support deferring filtration as a long term plan. There is some variation in the expected raw water 
quality from both sources, but both water bodies are subject to many point and non-point sources of 
contamination. These sources of contamination are numerous as there is human activity essentially within the 
entire watershed for both Kalamalka and Okanagan Lakes. As determined within Technical Memorandum 7, 
treatment will be necessary for both these sources meaning water treatment plants are included within the 
long term water supply option analysis. Nevertheless, it is recognized that a defensible argument could be 
made for the short term delaying of filtration to help the capital funding process for the utility. Deferral of 
filtration will be considered in the option analysis and the impact of filtration deferral will be examined during 
the financial comparison of the options.  
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3. Evaluation of the Alternatives 

During the development and assembly of the background information for the Master Water Plan, a few key 
issues were identified that need to be reviewed. The review of these items is being completed at this point to 
supplement the information provided in previous technical memoranda and to address specific concerns 
raised by the GVW Technical Committee during the consultation process for the Master Water Plan.   

3.1 Advancing the Use of Okanagan Lake   

As documented in the previous Technical Memoranda the GVW has many legacy water sources. All the past 
work has indicated that consolidating the number of raw water sources will be at a significant capital cost and 
not operationally beneficial for GVW. This has resulted in the GVW focusing their recent capital investments 
in the Duteau Creek and Kalamalka Lake raw water sources. However, a key concern is that eventually the 
current raw water sources will not have sufficient water available to meet the demand, meaning an additional 
raw water source will need to be developed to supplement the existing sources, allowing the total peak daily 
demand of the service area to be met. This issue is not predicted to occur within the 50 year planning horizon 
of this study, but to be thorough during the completion of a Master Water Plan it was decided to examine the 
impact of potentially developing the Okanagan Lake source now rather than continue to invest in the Duteau 
Creek and Kalamalka Lake. For a point of comparison the conceptual level capital cost of an Okanagan Lake 
water supply was determined for the following: 
 

1. The facility size was assumed for an ultimate flow of 79 ML/d or the total estimated domestic flow. 
This flow was selected as it is assumed that the supply water from Okanagan Lake will be completed 
in conjunction with system separation. The system separation will allow the irrigation demand to be 
supplied from Duteau Creek and the other more minor existing irrigation sources.    

2. A lake intake that would be positioned at a water depth of 30 m. It is assumed that the point of 
diversion would be projected into Okanagan Lake roughly 5.0 km to a point that would tend to extract 
water from the north east arm of Okanagan Lake.   

3. A raw water pump station located at the foreshore of Okanagan Lake in the vicinity of Lakeshore 
Road. It was determined that the foreshore pump station will convey water directly from Okanagan 
Lake to the Mission Hill treatment site. It is assumed that the pump station will consist of 4 – 700 hp 
(total 2,800 hp) vertical turbine pumps.   

4. The majority of the domestic water system is configured around supplying water from the Mission Hill 
treatment plant site. To avoid major reconfiguration of the domestic distribution system it is assumed 
for this option that raw Okanagan Lake water will be conveyed to the Mission Hill treatment site with a 
roughly 9.0 km – 900 mm diameter transmission main.  

 
Using the same basic assumptions as the remainder of the technical memoranda the estimated capital cost 
for the supply of raw water from Okanagan Lake to the existing Mission Hill water treatment site is provided 
within Table 3.1. As shown in the below table the estimated cost of this raw water supply project is roughly $ 
34.7 M. For options that rely on the use of Okanagan Lake water to meet the water demands of GVW the 
capital cost of $ 34.7 M will be included in the total capital cost comparison complete with the associated 
annual operating cost.  
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In addition to the capital costs the other consideration is the pumping energy associated with conveying water 
from Okanagan Lake. For a point of comparison if the annual average flow of 20 ML/d was conveyed from 
Okanagan Lake instead of Kalamalka Lake the increased power consumption would be in the order of 210 
kW. At current electrical power rates of $0.091/kWh this is an annual additional cost of $ 167,000. Gravity flow 
from Duteau Creek would be the lowest energy cost option for water distribution and it is reasonable to 
assume the electrical power cost will increase in the future.  
  

Table 3.1 Estimated Capital Cost of Supplying Raw Water From Okanagan Lake 

Item Description  Unit Quantity Unit Rate Extension 

1.0 Okanagan Lake Intake – 1,200 mm dia.  lim.m 5,000 $ 1,500 $ 7,500,000

2.0 Okanagan Lake Pump Station – 2,800 hp LS LS NA $ 8,000,000

3.0 
Raw Water Transmission Main – 900 mm 
dia.  

lin.m 9,000 $ 1,040  $ 9,360,000

4.0 Permits and Approvals LS LS NA $ 500,000

Sub-total $ 23,860,000

Construction Contingency (30%) $ 7, 260,000

Engineering (15%) $ 3,580,000

Total Estimated Cost $ 34,700,000

 
Figure 3.1 shows the infrastructure associated with the supply of potable water from Okanagan Lake to the 
existing Mission Hill treatment site.  
 

3.2 Alternate Water Sources for Goose Lake 

Goose Lake is an important part of the distribution system for the long term supply of agricultural irrigation 
water. This item has been clearly documented and explained in the other Technical Memoranda. This means 
regardless of the ultimate water supply solution implemented the supply of water to Goose Lake is a key item 
that needs evaluation.  
 
Currently water from the Duteau Creek source is conveyed to Goose Lake. Due to the hydraulic limitations of 
the distribution system Goose Lake needs to be filled during the non-peak distribution system water demand. 
Also, given the configuration of the existing distribution system piping and transmission mains, only water 
treated at the Duteau Creek water treatment plant can be conveyed to Goose Lake. This means that the 
Duteau Creek water treatment plant needs to process water in the fall to fill Goose Lake for the following 
irrigation season.  
 
The ideal time to fill Goose Lake from a raw water management perspective is during the spring run-off as this 
allows for the capture of water that would otherwise flow over the Harvey Lake weir and not be available to 
the GVW for use. This approach is acceptable, but results in additional operating cost for the Duteau Creek 
water treatment plant. Goose Lake should be filled during the rainy period in the fall to minimize treatment 
cost and the impact to the upland raw water storage reservoirs.  
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The focus of this section of the report is to evaluate the supply of raw water from other sources to determine if 
there is a lower cost solution to annually re-fill Goose Lake while allowing the irrigation demands to be met. 
Goose Lake is located in the west side of the service area and is geographically close to the following 
potentially viable alternate raw water sources:  
 

1. BX Creek – Pipelines and pump stations could be constructed to convey freshet flows from BX and 
Greenhow Creeks to Goose Lake. The challenge with these projects is that the available flow is 
unreliable or varies from year to year. The other issue is that the infrastructure necessary is 
expensive. From Technical Memorandum 3, the estimated cost of connecting BX Creek water to 
Goose Lake is roughly $ 15 M. An additional concern is obtaining environmental approval for the 
project. It is assumed that diverting water from BX is not worth pursuing as there are other lower cost, 
more reliable alternatives available. 

2. Swan Lake – The use of this source for a raw water supply for Goose Lake has been examined by 
others in the past. Swan Lake is shallow and has limited available storage. Furthermore, there are 
constructability and permitting issues associated with the building of a raw water supply system on 
the shore of Swan Lake. The estimated cost to construct a pump station that could divert sufficient 
flow from Swan Lake to fill Goose Lake during the spring freshet is $ 8.7 M. Given the cost, 
unreliability of the flow and the environmental permits necessary it is assumed that diverting water 
from Swan Lake to fill Goose Lake will not be completed. 

3. Duteau Creek Raw Water – To facilitate this option a dedicated raw water transmission main would 
need to be constructed between Harvey Lake and Goose Lake. This option will have the lowest 
operating cost as the flow of water from Harvey Lake to Goose Lake will be by gravity, but there is a 
large capital investment associated with this option given the roughly 20 km separation between the 
existing facilities. Use of this option will only make sense in conjunction with complete system 
separation since the majority of the transmission main is required for the dedicated irrigation 
distribution network.  

4. Okanagan Lake Raw Water – To fill Goose Lake with Okanagan Lake water, a shallow intake pipe 
and foreshore pump station can be positioned in the vicinity of Lakeshore Road. The Okanagan Lake 
pump station would then convey water through a combination of new and existing irrigation pipes to 
fill Goose Lake during the non-irrigation season. This option would use a low flow pump station that 
would pump all year to fill Goose Lake. This option is a low cost solution that could be implemented 
immediately. Water licenses would need to be processed and approved. 

5. Kalamalka Lake – Treated water from this source could be used to fill Goose Lake with limited 
modifications to the existing distribution system. However, to provide raw Kalamalka Lake water, a 
new transmission main would need to be provided. The other issue associated with using Kalamalka 
Lake water is limited water availability. The entire capacity of the water source is used to meet the 
peak water demand of the domestic customers currently receiving water from this source. This means 
there is no surplus water available for long term options that rely on Kalamalka Lake to meet the 
domestic customer demand. For long term water supply options that do not rely on Kalamalka Lake 
for the supply of potable there will be water supply capacity available, but there are other lower cost 
solutions to fill Goose Lake than adding a raw water transmission main for the conveyance of 
Kalamalka Lake water. 
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6. Reclaimed Effluent – Currently reclaimed effluent is supplied to the Rise Golf course. The 
infrastructure associated with this service results in hydraulic elements being available on Bella Vista 
Road. It is assumed that the existing effluent piping could be extended along Bella Vista and Old 
Kamloops Road to convey reclaimed effluent to Goose Lake. It is also assumed that the filling of 
Goose Lake would be completed when the golf course does not need irrigation water, meaning no 
additional pumping infrastructure should be required. The challenge with this option is the existing 
provincial regulations associated within the use of reclaimed effluent do not allow all the current non-
potable agricultural customers in the Goose Lake service area to be supplied reclaimed effluent. This 
means the current regulations need to change to allow the application of reclaimed effluent to food 
crops or another set of distribution pipes needs to be added. Given the infrastructure or regulation 
changes required the use of reclaimed effluent is not a short term solution, but this item should be 
monitored as public perception and regulations may vary in the future. 

 
It is concluded that the use of Kalamalka Lake, BX Creek and Swan Lake supplies do not warrant further 
investigation; however, the use of untreated Duteau Creek water, Okanagan Lake or reclaimed effluent for the 
supply of raw water to Goose Lake all are viable options. The lowest benefit to cost solution will be a function 
of the long term configuration of the distribution system. For options that include full system separation the 
lowest cost method to fill Goose Lake and the recommended solution is to use raw Duteau Creek water 
during the fall or spring after the initial high turbidity event passes. The exact time that Goose Lake is filled 
can be optimized by GVW operation staff. For options that do not include system separation throughout the 
entire network there is no transmission main available to convey raw Duteau creek water to the Goose Lake. 
This means for options with no or partial system separation the preferred long term solution to fill Goose Lake 
is a continuous flow pump station to provided raw water from Okanagan Lake.  
 
Figure 3.2 shows the infrastructure associated with each of the alternate water sources for Goose Lake.  
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3.3 Recommended Alternate Water Supply to Goose Lake  

The source of water to Goose Lake for over the past 50 years has primarily been the gravity flow of water 
from Duteau Creek during the spring. This practice was followed since the existing distribution system has 
capacity to convey water during the low spring demands and this practice allows the utility to capture water 
that would otherwise flow over the dam spillways. With options that include no or partial separation of the 
distribution systems there is no mechanism to convey untreated Duteau Creek water to Goose Lake, meaning 
in the future, either treated Duteau Creek water will need to be used to fill Goose Lake or an alternate source 
of water found.  
 
Presently the cost of treating water at Duteau Creek is roughly $ 120/ML. The typical annual volume of water 
consumed from Goose Lake is 1,600 ML; however, the annual water available at Goose Lake is 2,380 ML. 
This means the annual cost of supplying treated Duteau Creek water to Goose Lake is estimated to be   
$ 192 k - $270 k annually. Once a filtration plant is constructed at the existing Duteau Creek site, the 
estimated annual operating cost of filling Goose Lake is estimated to increase by roughly 30%.  
 
As described above, conceptual review of the options determined that an economically viable and reliable 
source of water for filling Goose Lake is Okanagan Lake. The conceptual solution for the supply of water from 
Okanagan Lake is:  
 

1. A roughly 600 m – 400 mm diameter HDPE submerged intake complete with intake screen. The 
intake is assumed to divert water from a depth of 15 m as the water is being used for agricultural 
irrigation. 

2. A 100 L/s (8.64 ML/d) pump station consisting of a caisson style wet well with a simple masonry block 
building super-structure on the foreshore of the Okanagan Lake. It is assumed that the pump station 
will function essentially continuously during the year resulting in the supply of the total necessary 
Goose Lake water volume.  

3. This means that the water level within Goose Lake will fluctuate with the low level typically occurring 
annually at the end of irrigation season.  

Ensuring Goose Lake is full and has sufficient water available to meet the annual agricultural water 
demand is critical for the successful operation of the water system. By changing to a pump water 
supply that is sized to slowly fill Goose Lake during the entire year, there is some risk should filling 
Goose Lake be compromised during a prolonged mechanical failure of the Okanagan Lake irrigation 
pump station, or if there is an increase in the agricultural water demand. To mitigate this risk the 
existing Duteau Creek supply main to Goose Lake should be maintained as a back-up water source. 
Also, as development occurs in the north end of Vernon and opportunities become available to 
extend the dedicated agricultural distribution network around the north end of Swan Lake this should 
be pursued. As the dedicated agricultural distribution network becomes geographically close to 
Greenhow Creek this source could also be used a supplemental water supply.    

4. A 250 mm diameter dedicated raw water main can then be connected to the existing independent 
agricultural irrigation system on Bella Vista Road, and conveyed to Goose Lake.  
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An estimate of the capital cost to construct a new Okanagan Lake pump station to supply raw water to Goose 
Lake is provided below in Table 3.2. More information regarding the development of the capital cost estimate 
is provided within Appendix C. Given the estimated cost for a new Okanagan Lake raw water pump station is 
roughly $ 2.6 M, the payback for this capital investment is roughly 10 years based on a reduced operating 
cost at the Duteau Creek water treatment plant. The other benefit this project provides is a reduction of 1,600 
to 2,360 ML of water annually not being diverted from the Duteau Creek source. This will allow the upland 
water supply capital improvements that were identified in Technical Memorandum 3 to be deferred. The 
capital and operating cost associated with the implementation of an Okanagan Lake pump station to fill 
Goose Lake is included as a capital and operating cost in options that consist of no or partial system 
separation.  
 

Table 3.2 Estimated Capital Cost of Supplying Raw Water From Okanagan Lake to Goose Lake 

Item Description  Unit Quantity Unit Rate Extension 

1.0 General Requirements 1 LS NA $ 151,000 

2.0 Civil and Site Work 1 LS NA $ 470,000 

3.0 Architectural and Structural 1 LS NA $ 420,000 

3.0 Process Equipment 1 LS NA $ 390,000 

4.0 Building Mechanical 1 LS NA $ 40,000 

5.0 Electrical, Instrumentation and Controls 1 LS NA $ 250,000 

Sub-total $ 1,721,000 

Construction Contingency (30%) $ 516,000 

Engineering and Environmental (20%) $ 344,000 

Total Estimated Cost $ 2,581,000 
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4. Long Term Water Supply Alternatives   

4.1 Organization of Section 4 

Within this section of the report, the potential long term options for the supply of both the projected potable 
and agricultural water within the GVW service area are presented. The options presented within this section 
are conceptual in nature and are meant to reflect core water system improvements necessary to meet the 
potable water requirements of Interior Health and the quantity requirements of agricultural customers. The 
infrastructure presented with each option does not reflect a complete and comprehensive list of all the 
infrastructure required, but rather a summary of the main supply, treatment, storage and transmission 
infrastructure necessary to meet the long term needs of the utility. Local distribution issues and costs are not 
included. 
 
Based on the information presented in the previous technical memoranda there are established capital and 
operating costs for the raw water supply, treatment, storage and transmission mains associated with each 
long term water supply solution. For each option, the relevant infrastructure investments were determined 
allowing for the total capital cost of each option to be summarized. Based on ensuring potable water is 
provided to all the customers within the GVW service area within the next 10 years, a consistent set of 
assumed implementation dates for the construction of the new infrastructure is also provided. With this 
information the capital cost and the implementation date for the associated project is summarized for each 
long term water supply option.  
 
The other key cost related item provided for each option is the expected increase in annual operating cost. 
The existing GVW operating cost was documented in Technical Memorandum 8 to be $ 9,930,000. Within this 
memorandum the existing operating cost was estimated for each of the existing treatment facilities and the 
distribution system. The incremental increase in the annual operating cost for each new component 
associated with each option was calculated and summarized so the net operating cost differences associated 
with each option could be compared. The existing operating cost represents the majority of the annual cost 
and is common to all the options. To allow for a clearer comparison of the optional long term water supply 
options, only the increased operating cost associated with each option was included.  
 
The exception will be for options that include complete system separation. The flow through the existing 
treatment plants will decrease resulting in net annual savings in the water treatment operating costs. Also, for 
the options that result in the centralization of treatment there is reduction in the treatment plant operating cost 
reduction for the facility that is being abandoned. For these options the net impact of the operating cost for the 
water treatment plant will be an annual savings compared to the existing annual operating budget.  
 
Some of the key assumptions applied within this section to all the long term water supply options presented 
are: 
 

1. The water demands assumed for each option are the same based on the information presented 
within Technical Memorandum 1; however, the allocation of the flow from the different raw water 
source varies for each option.  

2. The water treatment plant sizes are calculated for each option based on the water demand 
information detailed in Technical Memorandum 1. The treated water demand required from each 
facility for each applicable source is provided within the flow allocation tables associated with each 
option. These flow values are also provided on the figures associated with each option. However, the 
capital and operating costs are not calculated with the same level of precision. The capital and 
operating costs are provided for different water treatment plant sizes based on a facility capacity that 
is rounded.    
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3. The domestic system improvements presented with each option are transmission main and pumping 
improvements associated with the supply of potable water to meet the predicted long term demands. 
A complete analysis of all the domestic system improvements associated with each long term water 
supply option is not provided as localized fire flow and pressure issues will be common to all the long 
term water supply options. The resolution of these issues is assumed to be part of subsequent 
detailed engineering assessments.  

 

4.2 Option 1 – Maintain Current System 

The long term plan associated with this option assumes the completion of the ongoing system separation 
projects only. Large filtration facilities will be added at the Duteau Creek and Mission Hill treatment plant sites. 
With this option compliant potable water will be provided to all the domestic customers and roughly 80% of 
the existing agricultural area with allocation will receive treated water. A brief summary of the water quality 
and distribution associated with this option is:  
 

1. Domestic Water: 
 

 Water treatment improvements: This work consists of first constructing a 175 ML/d filtration plant 
at the Duteau Creek facility site, followed with a 56 ML/d filtration plant at the Mission Hill 
treatment site. The goal is to construct the Duteau Creek facility first allowing this treatment plant 
to be the primary source of potable water. It is assumed that this approach will support the 
position with Interior Health that filtration can be delayed further at the Mission Hill facility for the 
Kalamalka Lake source. 

 
 Domestic distribution system improvements consist of (refer to Technical Memorandum No. 4 for 

more detail): 
 

o Electrical and control upgrades at the pump stations;  
o 500 m of 200 mm diameter main on School Road;  
o 1,200 m of 200 mm diameter main on Learmouth Road;  
o Kalamalka Lake pump station improvements 
o 750 mm diameter Kalamalka Lake to Mission Hill raw water transmission main;  
o 1,610 m of 600 mm diameter main between Mission Hill and the McMechan Reservoir;  
o 1.4 ML PZ 431 balancing reservoir. 

 
2. Agricultural Water: 

 
 Non-potable water supplied to: 

 

o Von Keyserlingk and Springfield service areas from the Duteau Creek intake; 
o Part of the King Edward and Binns service areas supplied from Deer Creek (King Edward 

Lake); 
o Ranch Wells used as a supplemental agricultural irrigation source for the King Edward and 

Binns service areas. 
 

 Treated water supplied to agricultural areas primarily from Duteau Creek. 
 

o Options for Bella Vista and West Swan Lake separated areas: 
 

 Okanagan Lake using a dedicated irrigation raw water pump station; or  
 City of Vernon reclaimed water supply balanced at Goose Lake. 

 



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

 
 

23 
TM 9 - System Separation Option Analysis V7 Current.Docx 

 

Figure 4.1 shows the key infrastructure and configuration of the distribution system associated with Option 1 
for the long term supply of water. It is not specifically shown on the figure, but the raw water storage 
improvements are needed for the Duteau Creek source. The projects identified within Technical 
Memorandum 3 are the raising of Aberdeen Dam by 4.0 m and the extension of the Gold-Paradise diversion 
for the supply of additional water.     
 

Table 4.1 provides a summary of the flow based on source and the end use. The flows are identified for the 
current demand projections in 20 years and in 40 years. The 20 year demand projects will be used to size the 
initial facilities with further capacity increases planned in the future to meet the ultimate demand. All buried 
infrastructure will be sized to meet the ultimate predicted water demand.   
 

Table 4.1 Option 1 - Water Demand Allocation Summary  

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

Source Yr-2012 Yr-2031 Yr-2052 Yr-2012 Yr-2031 Yr-2052 

Duteau Total 16,572 16,755 17,292 183 184 187 

Duteau Agricultural 944 944 944 21 21 21 

Duteau WTP 15,628 15,810 16,347 171 172 175 

Goose Lake (OK Lake) 2,382 2,382 2,382 29 29 29 

King Edward / Ranch Wells 1,736 1,736 1,736 12 12 12 

Mission Hill WTP / KLPS 6,379 8,077 9,3503 39 49 56 

Total 27,100 29,000 30,800 272 281 292 
 

 

The total capital cost and the timing for the capital expenditures associated with this option is presented in 
Table 4.2. The capital costs presented within this table are based on the information presented in the other 
technical memoranda and capital cost estimates for the specific items unique to this option. All the estimates 
include 30% construction contingency and a 15% professional services allowance.  
 

Table 4.2 Option 1 – Capital Cost Summary  

Description  Year 
Cost 

($ million) 

Net Annual 

O&M Change

($ millions) 

1. Water Supply and Treatment     

a. Duteau Creek Filtration – 175 ML/d 2017 $ 36.0  $ 0.70 

b. Mission Hill Filtration – 56 ML/d 2022 $ 30.0  $ 0.84 

c. Goose Lake Supply from Okanagan Lake 2014 $ 2.6  $ 0.16 

d. Aberdeen Dam Improvements – Raise Dam by 4 m 2022  $ 6.41 - 

e. Gold-Paradise Extension 2037 $ 3.60 - 

Sub-Total Water Supply and Treatment  $ 78.6 $ 1.70 

2. Domestic System Distribution Improvements     

a. Domestic System Investments  $ 10.5 $ 0.09 

Sub-Total Domestic System Distribution Improvements $ 10.5 $ 0.09 

3. System Separation Implementation/Expansion     

a. None - $ 0 $ 0 

Sub-Total Agricultural Irrigation Improvements  $ 0  $ 0 

TOTAL OPTION 1 CAPITAL COSTS  $ 89.1 $ 1.8 

 

                                                      
3 Additional water license is required in the future. It is assumed that this can be obtained through an existing license transfer. 
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4.3 Option 2 – Partial System Separation – Two Treatment Facilities 

This option attempts to optimize the size of the water treatment plants planned in Option 1 by completing 
system separation in the Lavington area. This means there is very little difference between Option 1 and 
Option 2 for the Mission Hill treatment plant, but the capacity of the Duteau Creek filtration facility can be 
reduced in size by roughly 60 ML/d. This reduction in the treatment plant size reduces both the capital cost 
and the long term operating cost of the Duteau Creek treatment plant.  
 
The system separation for this option focuses on the large agricultural land parcels in the Lavington area. The 
exact extent of the system separation work needs to be finalized during the course of detailed design, but 
generally the system separation for this option covers the area between Aberdeen Road and the east 
boundary of the water service area. The Hillview Golf Course would probably also be included within the 
system separation service area. A brief summary of the water quality and distribution associated with this 
option is: 
 

1. Domestic Water: 
 

 Water treatment improvements: This work consists of first constructing a 110 ML/d filtration 
facility at the Duteau Creek treatment plant site, followed with a 56 ML/d filtration plant at the 
Mission Hill treatment site. The goal is to construct the Duteau Creek filtration facility first allowing 
this plant to be the primary source of potable water. It is assumed that this approach will support 
the position with Interior Health that filtration can be delayed further at the Mission Hill facility for 
the Kalamalka Lake source.  

 Domestic distribution system improvements consist of all the same projects as Option 1 with the 
key change being that mains on School and Learmouth Road are not required. This infrastructure 
is included within the agricultural system in this option. 

 

2. Agricultural Water: 
 

 Non-potable water supplied to: 
 

o All Lavington study area, including Von Keyserlingk from the Duteau Creek intake. 
o King Edward area supplied from Deer Creek (King Edward Lake). 
o Ranch Wells and Antwerp Springs wells (where necessary). 

 

 Treated water supply to East Vernon, Coldstream, Bella Vista and West Swan Lake agricultural 
areas from Duteau Creek. 

 
o Options for Bella Vista and West Swan Lake Separated areas: 

 
 Raw water from Okanagan Lake. 
 City of Vernon reclaimed water supply balanced at Goose Lake. 

 

 Transmission Mainlines 
 

o Twinned mainline through Lavington. 
 
Figure 4.2 shows the key infrastructure and configuration of the distribution system associated with Option 2 
for the long term supply of water. 
 
Table 4.3 provides a summary of the flow based on source and the end use. The flow milestones and design 
criteria for this option are the same as Option 1.   
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Table 4.3 Option 2 - Water Demand Allocation Summary  

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

Source Yr-2012 Yr-2031 Yr-2052 Yr-2012 Yr-2031 Yr-2052 

Duteau Total 16,572 16,755 17,292 183 184 187 

Duteau Agricultural 6,264 6,264 6,264 77 77 77 

Duteau WTP 10,309 10,491 11,028 106 107 110 

Goose Lake (Okanagan Lake 
supply) 

2,382 2,382 2,382 29 29 29 

King Edward / Ranch Wells 1,736 1,736 1,736 21 21 21 

Mission Hill WTP / KLPS 6,379 8,077 9,350 39 49 56 

Total 27,100 29,000 30,800 272 281 292 

 
The total capital cost and the timing for the capital expenditures associated with this option are presented in 
Table 4.4. The capital costs presented within this table are based on the information presented in the other 
technical memoranda and capital costs estimates for the specific items unique to this option. All the estimates 
included 30% construction contingency and a 15% professional services allowance.  
 

Table 4.4 Option 2 – Capital Cost Summary  

Description  Year Cost 

($ million) 

Net Annual 

O&M Change

($ millions) 

1. Water Supply and Treatment     

a. Duteau Creek Filtration – 110 ML/d 2017 $ 26.5 $ 0.12 

b. Mission Hill Filtration – 56 ML/d 2022 $ 30.0 $ 0.84 

c. Aberdeen Dam Improvements – Raise Dam by 4 m 2022 $ 6.41 - 

d. Goose Lake Supply from Okanagan Lake 2014 $ 2.6 $ 0.16 

e. Gold-Paradise Extension 2037 $ 3.60 - 

Sub-Total Water Supply and Treatment  $ 69.11 $ 1.12 

2. Domestic System Distribution Improvements     

a. Domestic System Investments  $ 9.80 $ 0.09 

Sub-Total Domestic System Distribution Improvements  $ 9.80 $ 0.09 

3. System Separation Implementation/Expansion     

a. Lavington System Separation  2017 $ 19.5 $ 0.21 

b. Transmission Main 2017 $ 9.80 - 

Sub-Total Agricultural Irrigation Improvements  $ 29.3 $ 0.21 

TOTAL OPTION 2 CAPITAL COSTS  $ 108.2 $ 1.42 
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4.4 Option 3 – Complete System Separation – Two Treatment Facilities 

This option consists of complete separation of the domestic and agricultural distribution networks. To 
implement this option, a significant quantity of new distribution pipes and irrigation transmission mains need to 
be constructed in the Lavington, central Coldstream and the East Vernon area.  
 
For this option, two water treatment plants will be constructed at the Mission Hill and Duteau Creek sites. The 
Mission Hill treatment plant will be a somewhat similar size to the previous options, but the Duteau Creek 
facility will be notably smaller. The domestic only Duteau Creek water treatment plant needed with this option 
will be able to treat 24 ML/d. A brief summary of this option is: 
 

1. Domestic Water: 
 

 Water treatment improvements: This work consists of first constructing a 24 ML/d facility at the 
Duteau Creek treatment plant site, followed with a 56 ML/d filtration plant at the Mission Hill 
treatment site. The goal is to construct the Duteau Creek facility first allowing this plant to be the 
primary source of potable water. It is assumed that this approach will support the position with 
Interior Health that filtration can be delayed further at the Mission Hill facility for the Kalamalka 
Lake source. 

 Domestic distribution system improvements consist of all the same projects as Option 1 with the 
key change being that mains on School and Learmouth Road are not required. It is also assumed 
that the electrical and control upgrades are not required within the pump stations as many of the 
existing pump station will become dedicated irrigation supply pump station within this option. 

 

2. Agricultural Water: 
 

 Non-potable water supplied to all areas from Duteau Creek Intake.  
o Optional supply of King Edward area from Deer Creek (King Edward Lake). 
o Optional use of wells.  

 Transmission Mainlines 
o Twinned mainlines from Duteau Creek intake to Goose Lake. 

 

Figure 4.3 shows the key infrastructure and configuration of the distribution system associated with Option 3 
for the long term supply of water. 
 

Table 4.5 provides a summary of the flow based on source and the end use. The flow milestones and design 
criteria for this option are the same as Option 1.  
 

Table 4.5 Option 3 - Water Demand Allocation Summary  

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

Source Yr-2012 Yr-2031 Yr-2052 Yr-2012 Yr-2031 Yr-2052 

Duteau Total 18,954 18,954 19,674 183 184 187 

Duteau Agricultural  13,281 13,281 13,281 163 163 163 

Duteau WTP 3,291 3,473 4,010 20 21 24 

Goose Lake (from Duteau 
Creek) 

2,382 2,382 2,382 29 29 29 

King Edward / Ranch Wells 1,736 1,736 1,736 21 21 21 

Mission Hill WTP / KLPS 6,379 8,077 9,350 39 49 56 

Total 27,100 29,000 30,800 272 281 292 
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The total capital cost and the timing for the capital expenditures associated with this option are presented in 
Table 4.6. The capital costs presented within this table are based on the information presented in the other 
technical memoranda and capital cost estimates for the specific items unique to this option. All the estimates 
include 30% construction contingency and a 15% professional services allowance. 
 

Table 4.6 Option 3 – Capital Cost Summary  

Description  Year Cost 

($ million) 

Net Annual 

O&M Change

($ millions) 

1. Water Supply and Treatment     

a. Duteau Creek Filtration – 24 ML/d 2017 $ 18.0 ($ 0.58) 

b. Mission Hill Filtration – 56 ML/d 2022 $ 30.0 $ 0.84 

c. Aberdeen Dam Improvements – Raise Dam by 4 m 2022  $ 6.41 - 

d. Gold-Paradise Extension 2037 $ 3.60 - 

Sub-Total Water Supply and Treatment  $ 58.0 $ 0.26 

2. Domestic System Distribution Improvements     

a. Domestic System Investments  $ 7.30 $ 0.07 

Sub-Total Domestic System Distribution Improvements  $ 7.30 $ 0.07 

3. System Separation Implementation/Expansion     

a. System Separation  2017 $ 63.8 $ 0.92 

b. Transmission Main 2017 $ 17.1 - 

Sub-Total Agricultural Irrigation Improvements  $ 80.9 $ 0.92 

TOTAL OPTION 3 CAPITAL COSTS  $ 146.2 $ 1.3 

 

4.5 Option 4 – Complete System Separation – Centralized Treatment at Mission Hill 

This option consists of complete separation of the domestic and agricultural distribution networks. Similar to 
Option 3, in order to implement this option, significant quantities of new distribution pipe and irrigation 
transmission mains need to be constructed in the Lavington, central Coldstream and the East Vernon area.  
 
For this option, one water treatment plant will be constructed at Mission Hill. There is no sufficient water 
licence on Kalamalka Lake to meet the entire domestic demand, meaning raw Duteau creek water will need 
to be conveyed to the Mission Hill treatment site to supplement the raw water flow available from Kalamalka 
Lake. It is assumed that the blended Kalamalka Lake and Duteau Creek water can be treated with a direct 
membrane filtration water treatment plant. There is no additional treatment provided at the Duteau Creek site 
with this option. A brief summary this option is: 
 

1. Domestic Water: 
 

 All domestic water is treated at the Mission Hill site at a single treatment plant site ultimately sized 
to treat 80 ML/d. The treated water will be distributed to the domestic customers through the 
existing distribution network within the Vernon area. However, the pressure zones above the   
483 m service area will require new pumping and distribution to supply the domestic customers 
with water from the Mission Hill site. To advance the supply of potable water to the GVW 
customers the Mission Hill treatment facility will be constructed followed by the domestic pumping 
and distribution for the current Duteau Creek domestic customers once the system separation 
work is complete.  

 All the other miscellaneous domestic distribution system improvements will be as per Option 3.  
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2. Agricultural Water: 
 Non-potable water supplied to all areas from Duteau Creek Intake.  

o Optional supply of King Edward area from Deer Creek (King Edward Lake). 
o Optional use of wells.  

 Agricultural Transmission Mainlines 
o Twinned mainlines from Duteau Creek intake to Goose Lake. 

 
Figure 4.4 shows the key infrastructure and configuration of the distribution system associated with Option 4 
for the long term supply of water. 
 
Table 4.7 provides a summary of the flow based on source and the end use. The flow milestones and design 
criteria for this option are the same as Option 1.   
 

Table 4.7 Option 4 - Water Demand Allocation Summary  

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

Source Yr-2012 Yr-2031 Yr-2052 Yr-2012 Yr-2031 Yr-2052 

Duteau Total 16,491 18,372 20,181 164 175 185 

Duteau Agricultural 13,281 13,281 13,281 163 163 163 

Duteau RW to MHWTP 828 2,708 4,518 1 12 22 

Goose Lake (from Duteau 
Creek) 

2,382 2,382 2,382 29 29 29 

King Edward / Ranch Wells 1,736 1,736 1,736 21 21 21 

Kalamalka Lake (KLPS) 8,842 8,842 8,842 58 58 58 

Mission Hill WTP 9,670 11,550 13,360 59 70 80 

Mission Hill from Duteau (828) (2,708) (4,518) (1) (12) (22) 

Total 27,100 29,000 30,800 272 281 292 

 
The total capital cost and the timing for the capital expenditures associated with this option are presented in 
Table 4.8. The capital costs presented within this table are based on the information presented in the other 
technical memoranda and capital costs estimates for the specific items unique to this option. All the estimates 
included 30% construction contingency and a 15% professional services allowance.  
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Table 4.8 Option 4 – Capital Cost Summary  

Description  Year Cost 

($ million) 

Net Annual 

O&M Change

($ millions) 

1. Water Supply and Treatment     

a. Duteau Creek WTP – No Treatment  - ($ 1.50) 

b. Mission Hill Filtration – 80 ML/d  2017 $ 50.0  1.10 

c. 7.0 k - 500 mm dia. Duteau Creek Raw Watermain  2022 $ 4.46 - 

d. 20 ML/d (600 hp) Coldstream East PS 2022 $ 2.50 $ 0.14 

e. 10 ML/d (200 hp) McMechan Booster PS 2022 $ 1.50 $ 0.10 

f. Aberdeen Dam Improvements – Raise Dam by 4 m 2022  $ 6.41 - 

g. Gold-Paradise Extension 2037 $ 3.60 - 

Sub-Total Water Supply and Treatment  $ 68.47 ($ 0.16) 

2. Domestic System Distribution Improvements     

a. Domestic System Investments  $ 13.2 $ 0.12 

Sub-Total Domestic System Distribution Improvements  $ 13.2 $ 0.12 

3. System Separation Implementation/Expansion     

a. System Separation  2017 $ 63.8 $ 0.92 

b. Transmission Main 2017 $ 17.1 - 

Sub-Total Agricultural Irrigation Improvements  $ 80.9 $ 0.92 

TOTAL OPTION 4 CAPITAL COSTS  $ 162.6 $ 0.9 

 

4.6 Option 5 – Complete System Separation – Centralized Treatment at Duteau Creek  

This option consists of complete separation of the domestic and agricultural distribution networks. Similar to 
Option 3, in order to implement this option, significant quantities of new distribution pipe and irrigation 
transmission mains need to be constructed in the Lavington, central Coldstream and the East Vernon area.  
 
For this option, one water treatment plant will be constructed at the Duteau Creek site. There is no sufficient 
water available from Duteau Creek to meet all the domestic and agricultural water demand, meaning 
Kalamalka Lake water will still be needed. For this option, it is assumed that Kalamalka Lake water will be 
pumped in the agricultural distribution system and to the Duteau Creek water treatment plant to supply the 
plant with two raw water sources for emergency. With all the domestic water treatment being completed at the 
Duteau Creek site, the domestic supply can be delivered primarily by gravity flow. A brief summary of the 
water quality and distribution associated with this option is: 
 

1. Domestic Water: 
 

 All domestic water is treated at the Duteau Creek site at a single treatment plant site ultimately 
sized to treat 80 ML/d. The treated water will be distributed to the domestic customers by gravity. 
For this option, all the system separation work needs to be completed prior to the construction of 
the Duteau Creek water treatment plant. 

 All the other miscellaneous domestic distribution system improvements will be as per the Option 
3. 
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2. Agricultural Water: 
 

 Non-potable water supplied to: 
o All Lavington study area, including Von Keyserlingk from the Duteau Creek intake at Harvey 

Lake. 
o King Edward area supplied from Deer Creek (King Edward Lake). 
o Ranch Wells and Antwerp Springs wells (where necessary). 

 

 Non-potable water supply to East Vernon, Coldstream, Bella Vista and West Swan Lake 
agricultural areas from Duteau Creek intake and Kalalmalka Lake and Mission Hill Pump Station. 
o Options for Bella Vista and West Swan Lake Separated areas: 

 Raw water from Okanagan Lake. 
 City of Vernon reclaimed water supply balanced at Goose Lake.  

 Transmission Mainlines 
o Twinned mainline through Lavington to Goose Lake. 

 
Refer to Figure 4.5 that shows the key infrastructure and configuration of the distribution system associated 
with the Option 5 for the long term supply of water. 
 
Table 4.9 provides a summary of the flow based on source and the end use. The flow milestones and design 
criteria for this option are the same as Option 1.   
 

Table 4.9 Option 5 - Water Demand Allocation Summary  

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

Source Yr-2012 Yr-2031 Yr-2052 Yr-2012 Yr-2031 Yr-2052 

Duteau Total 16,491 18,371 20,181 164 175 185 

Duteau Agricultural 4,439 4,439 4,439 105 105 105 

Duteau to WTP 9,670 11,550 13,360 59 70 80 

Goose Lake (from Duteau 
Creek) 

2,382 2,382 2,382 29 29 29 

King Edward / Ranch Wells 1,736 1,736 1,736 21 21 21 

KLPS RW 8,842 8,842 8,842 58 58 58 

Total 27,100 29,000 30,800 272 281 292 

 
The total capital cost and the timing for the capital expenditures associated with this option are presented in 
Table 4.10. The capital costs presented within this table are based on the information presented in the other 
technical memoranda and capital cost estimates for the specific items unique to this option. All the estimates 
include 30% construction contingency and a 15% professional services allowance. 
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Table 4.10 Option 5 – Capital Cost Summary  

Description  Year Cost 

($ million) 

Net Annual 

O&M Change

($ millions) 

1. Water Supply and Treatment     

a. Duteau Creek Filtration –  80 ML/d  2017 $ 25.0  $ 0.46 

b. Mission Hill WTP – No Treatment  - ($ 0.62) 

c. 9.0 k - 750 mm dia. Mission Hill Raw Water Transmission 

Main 

2022 $ 11.6  - 

d. 3.5 k - 500 mm dia. TW PZ 480 Connection  2022 $ 3.10 - 

e. 60 ML/d (1,200 hp) Mission Hill PS 2022 $ 5.00 $ 0.19 

f. 60 ML/d (1,200 hp) Grey Road PS 2022 $ 5.00 $ 0.19 

g. Aberdeen Dam Improvements – Raise Dam by 4 m 2022  $ 6.41 - 

h. Gold-Paradise Extension 2037 $ 3.60 - 

Sub-Total Water Supply and Treatment  $ 59.7 $ 0.21 

2. Domestic System Distribution Improvements     

a. Domestic System Investments  $ 7.40 $ 0.07 

Sub-Total Domestic System Distribution Improvements  $ 7.40 $ 0.07 

3. System Separation Implementation/Expansion     

a. System Separation  2017 $ 63.8 $ 0.92 

b. Transmission Main 2017 $ 17.1 - 

Sub-Total Agricultural Irrigation Improvements  $ 80.9 $ 0.92 

TOTAL OPTION 5 CAPITAL COSTS  $ 148.0 $ 1.2 

 

4.7 Option 6 – Complete System Separation – Centralized Treatment at Mission Hill with 
Okanagan Lake Raw Water Source 

This option consists of complete separation of the domestic and agricultural distribution networks. Similar to 
Option 3, to implement this option significant new distribution pipes and irrigation transmission mains need to 
be constructed in the Lavington, Central Coldstream and the East Vernon area.  
 
For this option, one water treatment plant will be constructed at the Mission Hill. To support a longer potential 
period of filtration deferral the complete raw water supply will be provided from a deep intake located in 
Okanagan Lake. The assumption is that high quality water can be consistently diverted from Okanagan Lake 
that will support the annual deferral of filtration further into the future than the use of Duteau Creek and 
Kalamalka Lake. A brief summary of the water quality and distribution associated with this option is: 
 

1. Domestic Water: 
 

 All domestic water is treated at the Mission Hill site at a single treatment plant site ultimately sized 
to treat 80 ML/d. The treated water will be distributed to the domestic customers through the 
existing distribution network within the Vernon area. However, for the majority of the pressure 
zones above the 483 m service area will require new pumping and distribution to supply the 
domestic customers with water from the Mission Hill site. To advance the supply of potable water 
to the GVW customers, a domestic pumping and distribution system for the current Duteau Creek 
domestic customers will be required once the system separation work is complete. 

 The domestic distribution system improvements will be as per Option 4.  
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2. Agricultural Water: 
 

 Non-potable water supplied to all areas from Duteau Creek Intake. 
 

o Optional supply of King Edward area from Deer Creek (King Edward Lake). 
o Optional use of wells. 

 

 Agricultural Transmission Mainlines 
 

o Twinned mainlines from Duteau Creek intake to Goose Lake. 
 
Figure 4.6 shows the key infrastructure and configuration of the distribution system associated with Option 6 
for the long term supply of water. 
 
Table 4.11 provides a summary of the flow based on source and the end use. The flow milestones and 
design criteria for this option are the same as Option 1.   
 

Table 4.11 Option 6 - Water Demand Allocation Summary 

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

Source Yr-2012 Yr-2031 Yr-2052 Yr-2012 Yr-2031 Yr-2052 

Duteau Agricultural (Total) 15,663 15,663 15,663 163 163 163 

Goose Lake (from Duteau 
Creek) 

2,382 2,382 2,382 29 29 29 

King Edward / Ranch Wells 1,736 1,736 1,736 21 21 21 

Kalamalka Lake (KLPS) 0 0 0 0 0 0 

Mission Hill WTP 9,670 11,550 13,360 59 70 80 

Okanagan Lake to Mission 
Hill WTP 

9,670 11,550 13,360 59 70 80 

Total 27,100 29,000 30,800 272 281 292 

 
The total capital cost and the timing for the capital expenditures associated with this option is presented in 
Table 4.12. The NPV evaluation of this option assumes deferral until 2042 but if filtration could be deferred 
until beyond the planning horizon the capital costs would be $50 M lower meaning the NPV would be reduced 
by the present value of the $ 50 M project. This is an unlikely scenario but would reduce the capital of this 
option to $132.8 M. The capital costs presented within this table are based on the information presented in 
the other technical memoranda and capital costs estimates for the specific items unique to this option. All the 
estimates included 30% construction contingency and a 15% professional services allowance.  
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Table 4.12 Option 6 – Capital Cost Summary  

Description  Year Cost 

($ million) 

Net Annual 

O&M Change

($ millions) 

1. Water Supply and Treatment     

a. Duteau Creek Filtration – No Treatment  - ($ 1.50) 

b. Mission Hill Filtration – 80 ML/d  2042 $ 50.0  $ 1.28 

c. Okanagan Lake Intake, PS and Raw Watermain  2017 $ 34.7 $ 0.23 

d. 20 ML/d (600 hp) Coldstream East PS 2022 $ 2.50 $ 0.14 

e. 10 ML/d (200 hp) McMechan Booster PS 2022 $ 1.50 $ 0.10 

Sub-Total Water Supply and Treatment  $ 88.7 $ 0.25 

2. Domestic System Distribution Improvements     

a. Domestic System Investments  $ 13.2 $ 0.12 

Sub-Total Domestic System Distribution Improvements  $ 13.2 $ 0.12 

3. System Separation Implementation/Expansion     

a. System Separation  2017 $ 63.8 $ 0.92 

b. Transmission Main 2017 $ 17.1 - 

Sub-Total Agricultural Irrigation Improvements  $ 80.9 $ 0.92 

TOTAL OPTION 6 CAPITAL COSTS  $ 182.8 $ 1.3 
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4.8 Option 7 – Complete System Separation – Centralized Treatment at Mission Hill – 
Additional Flow from Kalamalka Lake 

This option consists of complete separation of the domestic and agricultural distribution networks. Similar to 
Option 3 to implement this option significant quantities of new distribution pipe and irrigation transmission 
mains need to be constructed in the Lavington, central Coldstream and the East Vernon area.  
 
For this option, one water treatment plant will be constructed at Mission Hill. There is not sufficient water 
licence on Kalamalka Lake to meet the entire domestic demand, so King Edward and Coldstream licences will 
be added to the Kalamalka Lake licence to supplement the raw water flow available from Kalamalka Lake. It 
is assumed that the blended water from Kalamalka Lake, King Edward and Coldstream Creek can be treated 
with a direct membrane filtration water treatment plant. The difficulty with this option is obtaining the required 
increase to the Kalamalka Lake licence. 
 
The existing Duteau connection would provide raw water so the transferring of King Edward and Coldstream 
Creek licences would not be required. No treatment would be provided at the Duteau Creek site with this 
option. A brief summary of the water quality and distribution associated with this option is: 
 

1. Domestic Water: 
 

 All domestic water is treated at the Mission Hill plant site ultimately sized to treat 80 ML/d. The 
treated water will be distributed to the domestic customers through the existing distribution 
network within the Vernon area. However, the majority of the pressure zones above the 483 m 
service area will require new pumping and distribution to supply the domestic customers with 
water from the Mission Hill site. To advance the supply of potable water to the GVW customers 
the Mission Hill treatment facility will be constructed followed by the domestic pumping and 
distribution for the current Duteau Creek domestic customers once the system separation work is 
complete. 

 The domestic distribution system improvements will be as per the Option 4. 
 

2. Agricultural Water: 

 

 Non-potable water supplied to all areas from Duteau Creek Intake. 
o Optional supply of King Edward area from Deer Creek (King Edward Lake). 
o Optional use of wells. 

 

 Agricultural Transmission Mainlines 
o Twinned mainlines from Duteau Creek WTP to Goose Lake. 

 

Figure 4.7 shows the key infrastructure and configuration of the distribution system associated with Option 4 
for the long term supply of water. 
 
Table 4.7 provides a summary of the flow based on source and the end use. The flow milestones and design 
criteria for this option are the same as Option 1. 
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Table 4.13 Option 7 - Water Demand Allocation Summary  

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

Source Yr-2012 Yr-2031 Yr-2052 Yr-2012 Yr-2031 Yr-2052 

Duteau Total 17,399 17,399 17,399 184 184 184 

Duteau Agricultural 15,017 15,017 15,017 184 184 184 

Goose Lake (from Duteau 
Creek)  

2,382 2,382 2,382 29 29 29 

King Edward / Ranch Wells 828 1,736 1,736 1 12 21 

Kalamalka Lake (KLPS) 8,842 9,814 11,624 58 58 59 

Mission Hill WTP 9,670 11,550 13,360 59 70 80 

Mission Hill from King 
Edwards / Ranch Wells 

(828) (1,736) (1,736) (1) (12) (21) 

Total 27,100 29,000 30,800 272 281 292 

  
The total capital cost and the timing for the capital expenditures associated with this option are presented in 
Table 4.14. The capital costs presented within this table are based on the information presented in the other 
technical memoranda and capital costs estimates for the specific items unique to this option. All the estimates 
included 30% construction contingency and a 15% professional services allowance.  
 

Table 4.14 Option 7 – Capital Cost Summary  

Description  Year Cost ($ million) Net Annual 

O&M Change

($ millions) 

1. Water Supply and Treatment     

a. Duteau Creek Filtration – No Treatment  - ($ 1.50) 

b. Mission Hill Filtration – 80 ML/d  2017 $ 50.0  $ 1.10 

c. 20 ML/d (600 hp) Coldstream East PS 2022 $ 2.5 $ 0.14 

d. 10 ML/d (200 hp) McMechan Booster PS 2022 $ 1.5 $ 0.10 

e. Aberdeen Dam Improvements – Raise Dam by 4 m 2022 $ 6.4  

f. Gold-Paradise Extension 2037 $ 3.6  

Sub-Total Water Supply and Treatment  $ 64.0 ($ 0.16) 

2. Domestic System Distribution Improvements     

a. Domestic System Investments  $ 13.2 $ 0.12 

Sub-Total Domestic System Distribution Improvements  $ 13.2 $ 0.12 

3. System Separation Implementation/Expansion     

a. System Separation  2017 $ 63.8 $ 0.92 

b. Transmission Main 2017 $ 17.1 - 

Sub-Total Agricultural Irrigation Improvements  $ 80.9 $ 0.92 

TOTAL OPTION 7 CAPITAL COSTS  $ 158.1 $ 0.9 
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4.9 Option 8 – Complete System Separation – Additional of Filtration at Duteau Creek 
with Mission Hill Filtration Deferral with Kalamalka Lake Intake Extension  

This option consists of complete separation of the domestic and agricultural distribution networks. To 
implement this option, significant quantities of new distribution pipe and irrigation transmission mains need to 
be constructed in the Lavington, central Coldstream and the East Vernon area.  
 
For this option, a filtration facility will be constructed at the Duteau Creek site. The domestic only Duteau 
Creek water treatment plant needed with this option will be able to treat 24 ML/d. Normal operation of the 
Duteau Creek WTP will be for the current Duteau customers only. Duteau Creek WTP would have the DAF 
reconfigured to operate effectively in the range of 2 – 5 ML/d. The Kalamalka Lake intake will be extended to 
a depth of 30 - 40 metres to allow for the existing Mission Hill WTP to meet filtration deferral for the 
foreseeable future. To provide an intake that can efficiently divert high quality water it is assumed that an 
intake tower would need to be constructed with multiple automated diversion points.  
 
This solution is viable but there is a high risk that it will fail within the 50 year planning horizon of this study, 
resulting in Interior Health mandating filtration for the Kalamalka Lake source. If filtration is mandated at 
Kalamalka Lake in the future, the benefit of constructing an expensive intake tower is lost as the existing 
intake will function suitably for the diversion of water to a filtration plant for the Kalamalka Lake source.   
 
A brief summary of the water quality and distribution associated with this option is: 
 

1. Domestic Water: 
 

 This option relies on the deferral of filtration requirements by extending the Kalamalka Lake 
intake to a 30 – 40 metre depth. Water treatment will be provided at Duteau Creek WTP during 
period of the year when filtration cannot be deferred. The entire agricultural system separation 
needs to be constructed and functional prior to changes to construction of Duteau Creek and the 
extended lake intake. The Duteau Creek supply main will need to be twinned in order to convey 
the raw water both the agricultural and treated water demand while Mission Hill is not running. 

 The domestic distribution system improvements will be as per the Option 5. 
 

2. Agricultural Water: 
 

 Non-potable water supplied to all areas from Duteau Creek Intake.  
o Optional supply of King Edward area from Deer Creek (King Edward Lake). 
o Optional use of wells. 

 

 Transmission Mainlines 
o Twinned mainlines from Duteau Creek intake to the water treatment plant site.  

 
Figure 4.8 shows the key infrastructure and configuration of the distribution system associated with Option 8 
for the long term supply of water. 
 
Table 4.15 provides a summary of the flow based on source and the end use. The flow milestones and 
design criteria for this option are the same as Option 1.   
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Table 4.15 Option 8 - Water Demand Allocation Summary  

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

Source Yr-2012 Yr-2031 Yr-2052 Yr-2012 Yr-2031 Yr-2052 

Duteau Total 18,954 19,136 19,673 183 184 187 

Duteau Agricultural 13,281 13,281 13,281 163 163 163 

Duteau to WTP 3,291 3,473 4,010 20 21 24 

Goose Lake (from Duteau 
Creek) 

2,382 2,382 2,382 29 29 29 

King Edward / Ranch Wells 1,736 1,736 1,736 21 21 21 

KLPS RW 6,379 8,077 9,350 39 49 56 

Total 27,100 29,000 30,800 272 281 292 

 
The total capital cost and the timing for the capital expenditures associated with this option are presented in 
Table 4.16. The capital costs presented within this table are based on the information presented in the other 
technical memoranda and capital cost estimates for the specific items unique to this option. All the estimates 
include 30% construction contingency and a 15% professional services allowance. 
 

Table 4.16 Option 8 – Capital Cost Summary  

Description  Year Cost 

($ million) 

Net Annual 

O&M Change

($ millions) 

1. Water Supply and Treatment     

a. Kalamalka Lake Intake Extension/Tower 2017 $ 25.0 - 

b. Duteau Creek Supply Main Upgrade 2017 $ 3.76 - 

c. Duteau Creek Filtration – 24 ML/d 2024 $ 18.0 ($ 0.58) 

d. Mission Hill WTP – No Treatment Improvements  - - 

e. Aberdeen Dam Improvements – Raise Dam by 4 m 2022  $ 6.41 - 

f. Gold-Paradise Extension 2037 $ 3.60 - 

Sub-Total Water Supply and Treatment  $ 56.8 ($ 0.58) 

2. Domestic System Distribution Improvements     

a. Domestic System Investments  $ 7.3 $ 0.07 

Sub-Total Domestic System Distribution Improvements  $ 7.3 $ 0.07 

3. System Separation Implementation/Expansion     

a. System Separation  2017 $ 63.8 $ 0.92 

b. Transmission Main 2017 $ 17.1 - 

Sub-Total Agricultural Irrigation Improvements  $ 80.9 $ 0.92 

TOTAL OPTION 8 CAPITAL COSTS  $ 145.0 $ 0.41 
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4.10 Option 9 – Partial System Separation – Centralized Treatment at Duteau Creek 

This option completes separation of the agricultural and domestic water systems in the Lavington area to 
optimize the size of water treatment required. This option is similar to Option 2 however water treatment is 
centralized at the Duteau Creek WTP by increasing the size the treatment facility to 180 ML/d. Centralizing 
treatment at Duteau Creek reduces both the capital cost and the long term operating by only having one 
treatment facility.  
 
The system separation for this option focuses on the large agricultural land parcels in the Lavington area. The 
exact extent of the system separation work needs to be finalized during the course of detailed design, but 
generally the system separation for this option covers the area from Aberdeen Road to the east boundary of 
the water service area. A brief summary of the water quality and distribution associated with this option is: 
 

1. Domestic Water: 
 

 Water treatment will be constructed at the Duteau Creek treatment plant site. Domestic 
distribution system upgrades will be required to supply all water from Duteau Creek. This means 
the domestic distribution system improvements will be the same as Option 2.   

 
2. Agricultural Water: 

 

 Non-potable water supplied to: 
o All Lavington study area, including Von Keyserlingk from the Duteau Creek intake. 
o King Edward area supplied from Deer Creek (King Edward Lake). 
o Ranch Wells and Antwerp Springs wells (where necessary). 

 

 Treated water supply to East Vernon, Coldstream, Bella Vista and West Swan Lake agricultural 
areas from Duteau Creek. 
o Options for Bella Vista and West Swan Lake Separated areas: 

 Raw water from Okanagan Lake. 
 City of Vernon reclaimed water supply balanced at Goose Lake.  

 

 Transmission Mainlines 
o Twinned mainline through Lavington. 

 
Table 4.9 shows the key infrastructure and configuration of the distribution system associated with Option 2 
for the long term supply of water. 
 
Table 4.17 provides a summary of the flow based on source and the end use. The flow milestones and 
design criteria for this option are the same as Option 1.   
  



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

 
 

47 
TM 9 - System Separation Option Analysis V7 Current.Docx 

 

Table 4.17 Option 9 - Water Demand Allocation Summary  

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

Source Yr-2012 Yr-2031 Yr-2052 Yr-2012 Yr-2031 Yr-2052 

Duteau Total1 16,572 16,755 17,292 183 233 243 

Duteau Agricultural 6,264 6,264 6,264 77 77 77 

Duteau WTP2 16,688 18,568 20,378 145 156 166 

Goose Lake 2,382 2,382 2,382 29 29 29 

King Edward / Ranch Wells 828 1,726 1,736 21 21 21 

KLPS 6,379 8,077 9,350 39 49 56 

Total 27,100 29,000 30,800 272 281 292 
1 These value includes only the flow from Duteau Creek. 
2 These values include the total flow that will be process at the water treatment plant.  

 
The total capital cost and the timing for the capital expenditures associated with this option are presented in  
Table 4.18. The capital costs presented within this table are based on the information presented in the other 
technical memoranda and capital costs estimates for the specific items unique to this option. All the estimates 
included 30% construction contingency and a 15% professional services allowance.  
 

Table 4.18 Option 9 – Capital Cost Summary  

Description  Year Cost 

($ million) 

Net Annual 

O&M Change

($ millions) 

1. Water Supply and Treatment     

a. Duteau Creek Filtration – 166 ML/d 2017 $ 36.0 $ 0.70 

b. Mission Hill WTP – No Treatment  - ($ 0.34) 

c. 3.5 k - 500 mm dia. TW PZ 480 Connection  2022 $ 3.10 - 

c. 7.6 k – 750 mm dia. Kal Lake Raw Water Main 2017 $ 9.26 $ 0.23 

d. 60 ML/d (1,200 hp) Mission Hill PS 2022 $ 5.00 $ 0.19 

e. 60 ML/d (1,200 hp) Grey Road PS 2022 $ 5.00 $ 0.19 

d. Aberdeen Dam Improvements – Raise Dam by 4 m 2022  $ 6.41 - 

e. Gold-Paradise Extension 2037 $ 3.60 - 

f. Duteau Creek Supply Main Upgrade 2017 $ 3.76 - 

g. Goose Lake Supply from Okanagan Lake 2014 $ 2.60 $0.16 

Sub-Total Water Supply and Treatment  $ 74.7 $ 1.13 

2. Domestic System Distribution Improvements     

a. Domestic System Investments  $ 9.8 $ 0.09 

Sub-Total Domestic System Distribution Improvements $ 9.8 $ 0.09 

3. System Separation Implementation/Expansion     

a. Lavington System Separation  2017 $ 19.5 $ 0.21 

b. Transmission Main 2017 $ 9.8 - 

Sub-Total Agricultural Irrigation Improvements  $ 29.3 $ 0.21 

TOTAL OPTION 9 CAPITAL COSTS  $ 113.8 $ 1.4 
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5. Evaluation of the Water Supply Alternatives 

5.1 Review of the Cost Impacts     

5.1.1 Estimate of Probable Construction Cost  

Provided below in Table 5.1 is a summary of the estimated capital and operating cost of the 9 different long 
term water supply options being considered.   
 
Table 5.1 Capital & Operating Cost Summary 

Option  
Estimated Total 

Capital Cost 

Net Annual O&M 
Change 

($ millions) 

Option 1 – Maintain Current System $ 89.1 M $ 1.8 M 

Option 2 – Partial System Separation – Two Treatment Facilities $ 108.2 M $ 1.4 M 

Option 3 – Complete System Separation – Two Treatment Facilities $ 146.2 M $ 1.3 M 

Option 4 – Complete System Separation – Centralized Treatment at 
Mission Hill 

$ 162.6 M $ 0.9 M 

Option 5 – Complete System Separation – Centralized Treatment at 
Duteau Creek 

$ 148.0 M $ 1.2 M 

Option 6 – Complete System Separation – Centralized Treatment at 
Mission Hill with Okanagan Lake Raw Water Source 

$ 182.8 M $ 1.3 M 

Option 7 – Complete System Separation – Centralized Treatment at 
Mission Hill – Additional Flow from Kalamalka Lake 

$ 158.1 M $ 0.9 M 

Option 8 – Complete System Separation – Centralized Treatment at 
Duteau Creek with Mission Hill Filtration Deferral 

$ 145.0 M $ 0.4 M 

Option 9 – Partial System Separation – Centralized Treatment at 
Duteau Creek 

$ 113.8 M $ 1.4 M 

 
The total estimated capital cost, for even the lowest cost option, is a significant expense for the GVW. Based 
on the estimated capital cost and the information presented in the previous section of this report some 
general comments and observations are: 

 
1. The construction of 2 large water treatment plants offer the GVW the lowest capital cost. This means 

close review of the operating costs associated with each option will be important;  

2. Complete system separation has a higher capital cost than other options; and 

3. Single treatment plant options carry a measurable capital cost premium given the need to build raw 
water transmission lines connecting the raw water sources.  

 

5.1.2 Estimate of Probable Operation and Maintenance Cost  

Provided in Table 5.2 are the estimates of the annual distribution system operating costs assumed for the 
generation of comparative life cycle cost estimates. The annual operating costs presented for Option 1 are the 
baseline costs generated within Technical Memorandum 8 based on a detailed review of the actual operating 
costs currently incurred by the GVW. The baseline values used within this analysis is the average of the 
actual 2011 costs and the budgeted 2012 cost.  
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Within the optional long term water supply solutions the improvements to the distribution system are 
segregated by domestic improvements and separation of the domestic and agricultural distribution supply 
systems. The planned upgrades to the domestic system represent a small increase in the size of the overall 
system. Additional operating cost is added to each option proportional to the increase in capital value of the 
domestic system. As shown in Table 5.2 the variation in the increased operating cost for the domestic 
distribution system is somewhat similar for the different options.  
 
Conversely, the magnitude of the new infrastructure required to complete either partial or complete separation 
of the distribution network into agricultural and domestic supply systems varies greatly between the options. 
Benchmarking data collected from municipalities across Canada shows a linear relationship between 
distribution system operation and maintenance cost and pipe length within the system. For the system 
separation options the lengths of new pipes was estimated within Technical Memorandum 5. Using the length 
of pipe and the Benchmarking distribution system operating cost data the estimated additional operating cost 
associated with system separation for each option was determined and is presented in Table 5.2. Included 
within Appendix A is the background data and the associated trend between the size of the distribution 
system and the operating cost used for the extrapolation of the agricultural operating costs.  
 

Table 5.2 Incremental Increase in Distribution System Operating Cost  

 Option  
Domestic Distribution 

System Operating Cost 
Separated System Operating 

Costs 

Option 1 $ 94,000 $ 0 

Option 2 $ 88,000 $ 207,000 

Option 3 $ 65,000 $ 923,000 

Option 4 $ 118,000 $ 923,000 

Option 5 $ 66,000 $ 923,000 

Option 6 $ 118,000 $ 923,000 

Option 7 $ 118,000 $ 923,000 

Option 8 $ 65,000 $ 923,000 

Option 9 $ 88,000 $ 207,000 

 

5.2 Net Present Value Analysis 

A Net Present Value (NPV) Analysis was performed for the nine water supply options. The estimated cost in 
2012 of the capital expenditures required for each option as well as the timing of the expenditures is 
presented in the previous section. The capital cost information was compiled in a spreadsheet and equated to 
a present value based on a variety of inflation factors and discount rates.  
 
The incremental increase in the O&M cost in the worst case represents roughly a 20% increase over the 
existing operating cost but can be as low as a 5% increase for some of the long term water supply solutions. 
The net present value of the existing operating cost is in the order of $ 240 M, whereas the net present value 
of the operating cost for the new infrastructure for the optional water supply solutions varies from $ 7 to $ 42 
M of additional cost. This means the incremental increase in the operating and maintenance cost is a small 
portion of the total water system operating costs. Given this, if the existing operating cost is not included in the 
NPV analysis as the existing operating cost is significant proportional to the total NPV.  
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Operational and Maintenance (O&M) costs are broken down into three categories: water treatment O&M, 
pump station O&M, and distribution system O&M. Water treatment O&M costs are based on the operational 
cost projection graphs presented in Technical Memorandum 7 and vary with each option depending on the 
capacity of treatment required.  Pump station O&M costs are the cost of electricity required for pumping the 
average day flow.  Using the existing demand and the final demand, costs are increased linearly each year. 
 
Provided below in Table 5.3 is a summary of the estimated NPV of the 9 different long term water supply 
options being considered. The options are organized in ascending order of total NPV. Also, included within 
this table is the capital cost premium and operating savings associated with each option relative to Option 1. 
This allows for the payback associated with each option to be calculated. The payback calculation is provided 
as a point of reference as this analysis does not rigorously include the time value of money impacts.   
 
Based on the review of the various different inflation and discount rates, it was decided to use values of 2 and 
5% respectively. Given the limited impact to the relative financial ranking of the options associated with 
different inflation and discount rates the primary basis of the rate selection was based on historical Canadian 
trends. Some specific comments about the historical inflation and discount rates in Canada are:  
 

 Inflation Rate: The average consumer price index (CPI) since the 1950s has increased at an average 
rate of 4% per year. This average value includes the late 1970s and early 1980s when significant 
inflation was being experienced. Since 1985 the average CPI has been roughly 2.5%. An inflation 
rate of 2.0% was used for the NPV analysis.   

 Discount Rate: The average Prime Lending Rate in Canada has been roughly 7.75% since 1960. 
However, in the past 15 years the Prime Lending Rate has been generally less than 5%. Local 
governments can typically borrow money at roughly the Prime Lending Rate. A discount rate of 5% 
was used. 

Figures 5.1, 5.2, and 5.3 present the cumulative NPV of each option while changing the inflation and 
discount rates. The figures show that Option 1, followed by Option 2, is the least expensive option 
independent of inflation and discount rates. 
 
Figure 5.4 presents the impact of under estimating the treatment annual operating and maintenance costs 
during the condition of 2% inflation and 5% discount rate. For the scenario presented, it is assumed that the 
treatment operating costs were under estimated by 25%. During this situation Option 1 and Option 2 become 
cost neutral in 2062. This situation occurs since the annual operating cost of the larger water treatment plants 
associated with Option 1 result in more cost than Option 2 that relies on smaller water treatment plants. It is 
interesting to note that the treatment annual operating and maintenance costs need to be 50% higher prior to 
the complete system separation become cost neutral with Option 1 and 2 over the next 50 years.   
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Table 5.3 Capital Cost Summary, 2% Inflation, 5% Discount Rate, Organized by Net Present Value 
 

 
1 The Annual O & M per Option column only includes the estimated annual operating and maintenance cost associated with new infrastructure. 

Net Present Value Summary  Total NPV 
Capital Cost 

NPV 
Annual O&M 
per Option1 

Total Annual 
O&M 

NPV Capital 
Cost 

Premium 

Operating 
Cost 

Savings 

Payback 
(no 

interest), 
years 

Option 1 - Treatment at Duteau & Mission Hill, No 
New System Separation  

$113,700,000 $71,700,000 $1,800,000 $11,500,000     

Option 2 - Treatment at Duteau & Mission Hill, 
Partial System Separation 

$123,800,000 $89,700,000 $1,400,000 $11,100,000  $18,000,000  $(400,000) 45 

Option 9 - Centralized Treatment at Duteau Creek, 
Partial System Separation 

$127,100,000 $96,900,000 $1,400,000 $11,100,000  $25,200,000  $(400,000) 63 

Option 8 - Complete System Separation - 
Centralized Treatment at Duteau Creek 

$139,100,000 $127,900,000 $400,000 $10,100,000  $56,200,000  $(1,400,000) 40 

Option 6 - Complete System Separation - 
Centralized Treatment at Mission Hill - OK Water 
Source 

$148,700,000 $141,800,000 $1,300,000 $11,000,000  $70,100,000  $(500,000) 140 

Option 3 - Treatment at Duteau & Mission Hill, 
Complete System Separation 

$155,800,000 $125,100,000 $1,300,000 $11,000,000  $53,400,000  $(500,000) 107 

Option 5 - Centralized Treatment at Duteau Creek, 
Complete System Separation 

$161,800,000 $129,500,000 $1,200,000 $10,900,000  $57,800,000  $(600,000) 96 

Option 7 - Centralized Mission Hill WTP, License 
Transfer 

$166,500,000 $142,900,000 $900,000 $10,600,000  $71,200,000  $(900,000) 79 

Option 4 - Centralized Treatment at Mission Hill, 
Complete System Separation 

$171,400,000 $146,300,000 $900,000 $10,600,000  $74,600,000  $(900,000) 83 
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5.3 Review of the Cost Analysis  

Provided above is a detailed summary table of the net present value of the capital and operating costs. These 
estimates of probable costs have been prepared using prices obtained from major suppliers and from data in 
the possession of the consulting team from projects similar in nature and scope. However, the actual cost 
may be significantly affected by a number of factors, the cost implications of which cannot be readily forecast.  
These include factors such as the volume of work in hand or in prospect for contractors and suppliers at the 
time of tender calls, future labour contract settlements, inflation and market escalation.  For this reason, while 
the estimate has been carefully prepared by competent personnel, the actual costs may be above or below 
those outlined. Furthermore, the estimates have been generated based on the information currently available 
for the water utility. As the accuracy and level of engineering knowledge of the water utility continues to 
improve the accuracy of the estimates for the future infrastructure can also be improved potential resulting in 
increases or decreases in the estimates of cost.  
 
Provided on the NPV graphs are trends showing how the total cost impacts of the various options vary over a 
50 year period with different discount rates and impacts to the operating and capital costs. Using an inflation 
rate of 2%, discount rate of 5% and assuming there is a 25% increase in the treatment plant operating cost 
relative to the distribution system results in Option 1 and 2 being financially comparable over a 50 year period. 
The primary difference between the long term water supply options is the cost of new filtration facilities versus 
the construction of system separation meaning it seems reasonable to suggest that the cost related 
conclusions are robust and defensible given the relatively significant changes in cost required prior to the 
NPV of the costs changing.   
 
Based on the net present value analysis the following observations are provided:  
 

1. All the options with a single water treatment plant offer lower operating costs than the options that 
include 2 water treatment plants. However, capital costs outweigh these future savings. The savings 
associated with one water treatment plant verses two varies depending on the size of the facilities 
associated with each option. Nevertheless, all the options that consist of one treatment facility have a 
higher NPV than the options that include treatment plants at both the Duteau Creek and Mission Hill 
sites. The two exceptions are Option 7 and Option 9. Option 7 is based on the transfer of water 
license from other water sources to Kalamalka Lake, which based on discussions with the regulator, 
and include a risk of not being supported. For the challenges with Option 9 more information is 
provided in the next bullet. 

2. Option 9 seems potentially favourable. This option is the 3rd lowest capital cost and offers an 
operating cost savings of $ 140,000 annually. However, the capital cost savings associated with this 
option are at the expense of operational flexibility. If the infrastructure is provided to supply Kalamalka 
Lake water to the Duteau Creek water treatment plant site then this option becomes more expensive. 
If this capital cost is included, the time to recover the capital cost premium increases beyond the 
design life of the infrastructure meaning this option offers no financial benefit.  

3. Options 3, 5, 7, 8, 4 and 6 have a capital cost premium of $ 60 – 90 M. Some of these options still 
show approximately a 50 year payback without considering the time value of money. Also, for these 
options to be favourable the plant operating costs need to be tightly managed for the next 50 years. It 
is our experience that this is a challenge and probably not realistic. Given the minimum $ 60 M capital 
cost premium associated with these options and all the uncertainty associated with achieving the 
actual estimated operating cost for the next 50 years, Options 4, 5, 6, 7 and 8 are clearly not 
financially viable options.  

4. The work completed in Technical Memorandum 5 determined that the system separation costs will be 
higher in the East Vernon area than the Lavington area. In Lavington the area is more rural and there 
are more options available to mitigate cost issues (alternate alignments, other pipes, etc). In East 
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Vernon the area is more urbanized and currently there is essentially only one pipe within the 
distribution system. This means that the network needs to be duplicated and the cost of system 
separation will be higher on a per ML basis. The other key issue is the lower agricultural water 
demand in the East Vernon area resulting in higher system separation costs proportional to the peak 
agricultural demand removed from the domestic network.  

The cost of system separation compared to the peak flow of water removed from the domestic 
distribution system is provided in Table 5.4 below. As shown in Table 5.4 the ratio of the cost to 
complete system compared to the peak water demand removed from the domestic distribution 
network is markedly lower for the Lavington area. This would indicate that the capital cost justification 
of system separation in the Lavington Service area is higher than the East Vernon Service area. 
 

Table 5.4 Summary of System Separation Capital Cost 

Area 
Capital Cost of 

System Separation 
Peak Flow Removed 

from Domestic System 
$/ML 

Lavington Service Area $ 29,300,000 77 ML $ 380,000/ML 

East Vernon Service Area $ 51,600,000 86 ML $ 600,000/ML 

 

5. Based on the development of the long term water supply options it is clearly more expensive to 
establish separate domestic and agricultural distribution systems than simply constructing larger 
water treatment plants. The key benefit of establishing a separate distribution system for the 
conveyance of untreated agricultural water is to allow for smaller treatment facilities meaning lower 
treatment operating costs. 

 

Comparatively, a smaller distribution system offers a lower distribution system operating costs. This 
means that distribution system operating cost proportional to the volume of water treated is lower in 
the Lavington Service Area than the East Vernon Service Area. This occurs since the volume of 
agricultural water consumed within the 2 service areas are somewhat similar, but the estimated size 
of the distribution systems are significantly different, given there is roughly 3.5 times more distribution 
mains required in the East Vernon Service Area than the Lavington Service Area. 

 

The estimated operating cost of the gravity supply of water from the existing Duteau Creek treatment 
facility is roughly $ 120/ML and this is expected to increase once filtration is constructed by 20 – 30%. 
As shown in the Lavington Service Area the operating cost proportional to the volume of water is 
roughly half the East Vernon Service area. This means there is significantly more operating cost 
savings available (i.e. the different between the cost of potable and agricultural water) to justify the 
capital cost associated with the construction of system separation in the Lavington Service Area. 
 

Table 5.5 Summary of System Separation Operation Cost 

Area 
System Separation 

Operating Cost1 
Annual Water 

Volume 
$/ML 

Lavington Service Area $ 210,000 6,265 ML $ 34/ML 

East Vernon Service Area $ 925,000 13,280 ML $ 70/ML 

 

1The length of new pipe required in the Lavington Service area is 36 km, whereas 159 km of new pipe 
is required in the East Vernon Service area to complete system separation. The operating costs are 
based on a factor of roughly $ 5,820/km. See Appendix A for more information. 
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6. Electrical power is typical a major component of the operating cost for a water utility. The existing 

annual electrical power costs are provided below in Table 5.6.  
 

Currently, the electrical power annual costs are a somewhat low portion of the GVW total annual 
operating cost. GVW currently has this benefit since larger portions of the distribution system rely on 
gravity for the supply of water. This means that the current operating scheme of the water utility could 
withstand increases in electrical power costs with a nominal impact. However, if the utility was 
reconfigured to rely more or solely on Kalamalka Lake or Okanagan Lake the electrical power 
associated with the pumping would increase significantly. Additionally the utility would be impacted far 
more by future increases in electrical power. Options 4, 5, 6, 7, 8 and 9 that all increase the pumping 
needs within the distribution system should be considered with caution given the increased reliance 
on electrical power and the associated long term operating cost impact. However for Options 5, 8 and 
9 gravity flow is still available from Duteau Creek meaning the higher pumping costs would primarily 
be experienced during hot, dry years when the peak water demands are high resulting in the need for 
more water from the Kalamalka Lake source.   
 

Table 5.6 Summary of Annual Electrical Power Cost 

Area Estimated Costs 

Total Annual Operation Cost $ 9,955,000 

Total Electrical Power Cost $ 852,700 

Electrical Power/Total Operating Cost 8.6 % 

 
The capital and operating costs associated with Option 1 and 2 have been examined in more detail. For the 
financial analysis, it could argued that these two options offer the GVW utility a similar level of service and 
could be financially comparable over a 50 year time period. Some of the specific comments associated with 
this position are:  
 

1. The implementation of either Option 1 or 2 is most compatible with the existing water system and 
maximizes the use of the already built infrastructure. Due to this, the capital costs associated with 
Options 1 and 2 are the lowest. 

2. The key capital cost item being compared is treatment plant costs versus system separation. The 
capital cost estimate for system separation is based on known design standards stipulated with the 
local bylaws. This means variation in the engineering approach and the requirements of the GVW 
resulting in additional cost during the implementation of system separation projects is somewhat 
unlikely. Conversely, the current treatment facilities owned by the GVW were designed with the goal 
of minimizing the capital cost. The current estimated capital costs for the new treatment facilities 
follow the same low cost approach meaning there is a potential in the actual capital cost becoming 
higher during the design phase of the project. If the cost of the treatment facilities increases relative to 
the system separation capital costs, Options 1 and 2 become more financially comparable. However, 
it is highly unlikely that the treatment facility capital costs will increase enough relative to the system 
separation costs that any of the options that include complete system separation will become 
financially comparable to Option 1.   

3. The GVW has been operating distribution system assets for many years meaning the organization is 
experienced completing this work cost effectively and has many years of operating cost data. The 
probability of the operating cost estimates for the distribution system varying significantly from the 
estimates presented within the document is low. Conversely, the chance of the treatment plant 
operating costs increasing from the currently provided estimate is possible. The operating cost 
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estimates for the treatment facilities are based on operating records and budget from 2011, 2012 and 
2013. Using the actual operating cost data as the baseline, estimates of the future operation costs 
were prepared using the actual chemical, energy and labour expected given the estimated flow and 
comparisons to other similar facilities within Canada. Nevertheless, the operation of treatment 
facilities is somewhat new for the GVW meaning the actual operating costs could continue to vary as 
the utility becomes accustomed to operating water treatment plants.  

 

The base financial analysis is indicating that Option 1 offers the GVW utility the lowest NPV. However, 
completing a financial review of the options for the long term supply of water is complicated given the many 
variables that can impact the final solution over the 50 year duration of the analysis. Based on the items 
discussed above, it is probable that the NPV of Option 1 and 2 could be financially comparable.  
 

5.4 Review of the Non-Cost Considerations  

Since cost alone should not drive the recommendation, a decision modeling process was conducted to 
evaluate all the candidate options. The first step in the development of a decision model is to determine the 
evaluation factors and the associated importance of evaluation factors in the decision making process. To 
determine the non-cost evaluation factors AECOM provided the Technical Committee suggested items for 
consideration and the associated ranking. This information was reviewed by the Technical Committee and 
comments were provided. Each stakeholder within the Technical Committee – the District of Coldstream, the 
City of Vernon, the Regional District of North Okanagan and the agricultural representatives all provided 
comments. Based on the comments received regarding the non-cost evaluation factors and the weighting of 
each factor is presented within Table 5.7. 
 

Table 5.7 Summary of the Evaluation Factors 

Evaluation Factor Weighting 

System Operational Ease & Flexibility – For each option the ease of water delivery will vary. 
This issue will be considered in this item.   

15% 

Governance & Administration Variances – For each option the management of the water 
system will be different. This will be discussed and considered within this item.   

15% 

Emergency Preparedness – The ability to respond to emergency conditions, such as the loss 
of a facility due to earthquake, fire, etc 

10% 

Average Finished Water Quality – There are some treated water variations between 
Kalamalka Lake and Duteau Creek water. This consideration will be reviewed in this valuation 
item.   

15% 

Reliability & Availability of Supply – The likelihood that one or more sources will be unable to 
yield the required volumes of raw water under regular expected operating conditions.  

15% 

Ease of Implementation – The ability to implement the solution in a timely manner resulting in 
the customers receiving Interior Health compliant treated water will vary between the options.  

10% 

Future Expansion – The ability of the system to respond/adjust to changing future needs in a 
cost effective and operationally efficient manner.  

10% 

Environmental Impacts – This factors considers the overall environmental impacts of the 
various options such as residual production, energy minimization, impact to natural water 
course, etc. 

10% 

Total Weighting  100% 

 
Provided below is a more detailed explanation of the non-cost considerations and how they impact the 9 long 
term water supply options developed for the GVW utility.   
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5.4.1 System Operational Ease & Flexibility 

This evaluation item addresses the non-cost items related to the long term ease and flexibility of operating the 
complete water system. Some of the items considered within this evaluation category are: 
 

1. The integration and operation of a water system with two somewhat large water treatment plants 
versus a single facility. 

2. The number of sources and the challenges associated with each raw water source are considered. 
The options the rely on more raw water sources and more pumping will provide more operational 
burden than options that rely on a single gravity source of water.  

3. For the system separation options the conveyance of water through a single distribution network 
versus two completely separate distribution systems. The additional infrastructure necessary to 
support the implementation of 2 separate water distribution systems will add to the operational burden 
associated with ensuring the supply of water to all the customers.    

 

5.4.2 Governance and Administration Variances  

The governance and administration of the water system for GVW is somewhat complicated given that the 

water system covers an area that includes 3 local governments – District of Coldstream, Regional District of 

North Okanagan and the City of Vernon. The item evaluates the long term water supply solution based on the 

options available for the governances and administration of the water system stakeholders. Some of the items 

considered are:  

1. For options with a combined distribution system the management of the agricultural aspects of the 

water supply are more challenging. Some of the considerations are:  

a. Issues associated with the allocation of cost;  

b. Future expansion and the supply of non-treated water to new agricultural customers in the 

future;  

c. Sale of non-potable bulk water; and 

d. Potential for backflow and cross connection and concerns increase.  

2. A dedicated and separate agricultural irrigation distribution system allows for the establishment of an 

independent utility.   

3. Options with more raw water sources located in different jurisdictions have more potential for 

governance challenges. 

4. The ability to optimize the use of water licenses varies for the options.  

5. Negative public opinion about the use of treated water for agricultural irrigation.   

 

5.4.3 Emergency Preparedness 

Under this criterion, higher scores were provided to Options which increased the number of facilities available 
to the GVW, which would essentially increase flexibility to react to catastrophic loss of a key water supply 
facility due to unforeseen events, such as earthquake or fire. 
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Options 1, 2, and 3 all rely on 2 treatment plants and 2 raw water sources. Furthermore, large portions of the 
distribution systems rely on the gravity flow of water complete with interconnects to allow for the delivery of 
treated Duteau Creek water to the 483 m pressure zone. With these options there are different methods 
available to GVW to ensure the supply of water. 
 
Options 4, 5, 6, 7, 8 and 9 rely on 1 treatment plant and separate distribution systems for the domestic and 
treated water. If there were a major issue with any of the key treatment or distribution system facilities, the 
ability of the GVW to supply water could be compromised. It is worth noting that Options 6 and 8 rely on the 
deferral of filtration meaning these options would be more susceptible to treated water quality compliance 
issues if there was an event within one of the raw water sources.  
 

5.4.4 Average Finished Water Quality  

All the options result in the supply of treated water that is compliant with the Provincial Drinking Water 
Objectives being delivered to the GVW customers; however, given the raw water characteristics of the 
available sources there will be subtle variations in the treated water characteristics of the water. The raw 
water sources relied on for the long term water supply options and the associated treated water quality 
considerations are:  

 

1. Okanagan Lake offers the lowest level of natural organic material meaning disinfection by-products 

will be the lowest with this source. The potential challenge with Okanagan Lake is the long term 

impact of the numerous discharges and the human activity within the watershed. Currently, these 

impacts result in acceptable treated water, but the combination of long water residence time in the 

lake and numerous pollutant source provides the potential for invasive species and other emerging 

contaminates negatively impacting the drinking water quality from this source.  

2. The Duteau Creek source has the highest levels of natural organic matter and lowest alkalinity. This 
means that this water source will naturally produce the highest level of disinfection by-products and 
offer a water supply that is more corrosive to the distribution network than Kalamalka and Okanagan 
Lake. The impact of the disinfection by-products will vary nominally based on the level of system 
separation associated with each option. For options that include complete system separation, the 
residence time in the distribution network will be lower meaning a potential reduction in disinfection 
by-products. The relative benefit of this source is the low potential for invasive species and emerging 
contaminates negatively impacting the watershed in the future. 

 

For options that include partial system separation, the variation in the flow during the course of the 
year will fluctuate more in the domestic system than options that include complete system separation. 
The variation of flow within the distribution network can result in water quality issues. 

 

3. Kalamalka Lake as a long term raw water source is somewhere between the water qualities of 

Duteau Creek and Okanagan Lake. This source experiences higher turbidity and water quality 

variability than expected from Okanagan Lake, but less than Duteau Creek. The water is naturally 

alkaline meaning the treated water will be less corrosive than both Duteau Creek and Okanagan 

Lake. Reportedly, there are several customers within the distribution system that use domestic water 

softeners. If a source other than Kalamalka Lake is utilized the domestic softeners could be 

abandoned. However, unlike the Duteau Creek watershed, Kalamalka Lake is subjected to significant 

human activity and offers the ideal natural environment for invasive species, such as Zebra mussels 

and forms of algae. 
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5.4.5 Reliability and Availability of Supply 

This criterion refers to the possibility that some or all of the rated capacity of each source used for each option 

might be lost due to short term unforeseen circumstance, such as drought or excessive contamination due to 

wildfires. Some of the specific items considered during the evaluation of the options are:  

 

1. Options with 2 sources instead of 1 are preferred;  

2. The reliability of a water supply during a prolonged drought;  

3. The impact of climate change to raw water quality – warmer temperatures will potentially support 

more frequent and large algae blooms;  

4. The ability to interconnect the potable distribution network to different treated water sources will 

improve the long term ability of the utility to supply treated water; 

5. The ability to supply gravity water during an electrical power outage.   

 

5.4.6 Ease of Implementation  

This item assesses the ease of implementing the supply of treated water to all the domestic customers in a 
timely manner. For each of the potential long term water supply options, the specific items considered within 
this item are:  
 

1. Land acquisition can be time consuming and often results in more cost than expected;  

2. Disruption to the public from construction;  

3. Conflicts and coordination with other utilities and agencies;  

4. Transferring of water licenses;  

5. Obtaining new water licenses (ie. Okanagan Lake) 

6. Provincial and Federal agency approvals;  

7. Changes made to the existing system as the more changes the more challenging the option will be to 

implementation. 

 
This means options that rely on large water treatment plants are ranked higher as the logistics and the 
impacts to the public associated with constructing new large treatment plants is the lowest for all the available 
solutions. Conversely, options that consist of complete system separation, the reliance on alternate raw water 
sources and the re-configuration of the current water distribution system are ranked lower.  
 

5.4.7 Future Expansion  

There is not a discernible difference between the options for future expansion. All the options can be planned 
to meet the estimated water demands for the next 50 years. Depending on the actual growth rate and the 
level of water conservation that can be achieved at some point in the vicinity of 50 years in the future an 
alternate raw water source will need to be developed. This issue is common and comparable to all options. 
The items considered during the comparison of the options include:  
 

1. Ability to expand domestic supply system;  
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2. Ability to expand agricultural irrigation supply system;  

3. Deferral of capital cost;  

4. Ability to change as new technology is developed in the future;  

5. Ability to adjust in the future to changing political or economic conditions (i.e. crop changes based on 
market) 

 
Based on the above criteria options the used 2 water treatment plants, multiple water sources and included 
full system separation were ranked the highest. Options with full system separation offer more flexibility for 
the use of alternate or new sources of agricultural water in the future.  
 

5.4.8 Environmental Issues  

Under this criterion, each of the options were rated against the following key environmental considerations: 
 

1. Annual mass of solids generated by water treatment for each of the Options;  

2. Estimated annual power consumption; 

3. Potential impact to the environment during construction;  

4. Chemical usage;  

5. Carbon footprint; and  

6. Impacts to natural water courses and other undeveloped areas.  
 
The Duteau Creek source contains more organic matter and levels of turbidity, meaning this source generates 
more sludge. Options that rely on higher volumes of water from Duteau Creek will be ranked lower than 
options that utilize raw water from Kalamalka Lake and Okanagan Lake, since the Duteau Creek source will 
generate more waste sludge. 
 
Another key consideration is the long term use of energy. Options that rely heavily on the Duteau Creek 
source will use the lowest amounts of energy for the supply of treated water whereas options that utilize 
Kalamalka Lake and Okanagan Lake will use more electrical energy for the distribution of water. Okanagan 
Lake is at the lowest elevation meaning the use of this water source results in the highest consumption of 
energy for the distribution water. 
 
Another consideration is the environmental impact associated with construction. All the sites rely on water 
treatment plants so the environmental impact of the treatment plant construction projects is somewhat similar 
for all the options. Whereas options that involve system separation will require construction over a large area 
meaning the potential for environmental impacts are greater. 
 
For Duteau Creek and Kalamalka Lake options there is not a measurable amount of new infrastructure 
around local water courses or natural environment. This means there was not a measurable difference in 
these options so impacts to the local water courses were not a significant consideration while ranking the 
options. However, for options that rely on Okanagan Lake as a raw water source would need a new lake 
intake and foreshore pump station. Both the construction and long term operation of this infrastructure will 
have an impact on the environment meaning the Okanagan Lake options are ranked lower.  
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5.5 The Recommended Alternative 

The long term water system that best meets the needs of the existing and future customers in the Greater 
Vernon area needs to consider cost, but not only cost as there are many non-cost considerations that will 
impact the community. In addition to incorporating the non-cost considerations into the option selection 
process, it was noted that the importance of some of the non-cost items vary between the GVW stakeholders. 
 
To select a long term water supply option all the options were evaluated and ranked independently by the 
stakeholder groups represented in the Technical Committee. For each non-cost consideration the options 
were evaluated and provided a ranking of 1 to 9. All the options received a unique ranking with a score of 9 
being provided to the best option and a score of 1 being provided to the poorest options for the non-cost 
factors being evaluated. This approach was used to force each stakeholder to determine the option that 
provided the highest non-cost benefits relative to each other. This evaluation was completed by each 
stakeholder group independently on April 19, 2013. The results of the option evaluation are provided within 
Table 5.8 below.  
 
The ranking of the options was summarized based on the weighted importance of each non-cost 
consideration to generate a relative benefit of each option. This relative benefit score was then compared to 
the calculated total net present value of each long term water supply option. The values used for the net 
present value of the life cycle cost are a discount rate of 5% and an inflation rate of 2% over a period of 50 
years. 
 
Using the benefit ranking and the net present value of each option the benefit-to-cost of each option was 
determined. This evaluation resulted in Option 2 being the highest ranked option based on the average 
ranking of all the stakeholders. Furthermore, individually all the stakeholders ranked Option 2 either highest or 
second highest with the exception being the District of Coldstream.  
 
The results of the non-cost evaluation were discussed with the stakeholders and there was consensus that 
Option 2 offered the appropriate balance of cost versus benefit resulting in Option 2 being the recommended 
option for the long term supply of water for the GVW.  
 
 
 



TABLE 5.8 ‐ DECISION MODEL RESULTS  

DISTRICT OF COLDSTREAM

Weighted Weighted Weighted Weighted Weighted Weighted Weighted Weighted Weighted

Score Score Score Score Score Score Score Score Score

System Operational Ease & Flexibility 1 0.15 2 0.30 4 0.60 5 0.75 7 1.05 9 1.35 6 0.90 8 1.20 3 0.45 15.00%

Governance & Administration Variances 1 0.15 2 0.30 6 0.90 7 1.05 9 1.35 5 0.75 8 1.20 4 0.60 3 0.45 15.00%

Emergency Preparedness 9 0.90 8 0.80 7 0.70 3 0.30 5 0.50 2 0.20 4 0.40 1 0.10 6 0.60 10.00%

Average Finished Water Quality 3 0.45 4 0.60 8 1.20 7 1.05 9 1.35 2 0.30 6 0.90 1 0.15 5 0.75 15.00%

Reliability & Availability of Supply 9 1.35 8 1.20 7 1.05 6 0.90 4 0.60 2 0.30 5 0.75 1 0.15 3 0.45 15.00%

Ease of Implementation 9 0.90 7 0.70 1 0.10 2 0.20 4 0.40 5 0.50 3 0.30 6 0.60 8 0.80 10.00%

Future Expansion 1 0.10 3 0.30 8 0.80 6 0.60 7 0.70 9 0.90 5 0.50 4 0.40 2 0.20 10.00%

Environmental Impacts 1 0.10 2 0.20 4 0.40 6 0.60 7 0.70 8 0.80 5 0.50 9 0.90 3 0.30 10.00%

Total Decision Modeling Score (i.e. Rated 100%

Capital Cost

NPV

Benefit-to-Cost-Ratio (Capital)

Benefit-to-Cost-Ratio (NPV)

AGRICULTURAL

Weighted Weighted Weighted Weighted Weighted Weighted Weighted Weighted Weighted

Score Score Score Score Score Score Score Score Score

System Operational Ease & Flexibility 7 1.05 8 1.20 9 1.35 6 0.90 5 0.75 1 0.15 3 0.45 2 0.30 4 0.60 15.00%

Governance & Administration Variances 1 0.15 2 0.30 6 0.90 9 1.35 8 1.20 6 0.90 7 1.05 5 0.75 3 0.45 15.00%

Emergency Preparedness 7 0.70 8 0.80 9 0.90 6 0.60 3 0.30 4 0.40 5 0.50 2 0.20 1 0.10 10.00%

Average Finished Water Quality 5 0.75 6 0.90 7 1.05 9 1.35 4 0.60 1 0.15 8 1.20 2 0.30 3 0.45 15.00%

Reliability & Availability of Supply 8 1.20 7 1.05 9 1.35 1 0.15 5 0.75 3 0.45 2 0.30 6 0.90 4 0.60 15.00%

Ease of Implementation 9 0.90 8 0.80 6 0.60 5 0.50 4 0.40 2 0.20 1 0.10 3 0.30 7 0.70 10.00%

Future Expansion 1 0.10 2 0.20 4 0.40 9 0.90 6 0.60 8 0.80 7 0.70 5 0.50 3 0.30 10.00%

Environmental Impacts 1 0.10 2 0.20 6 0.60 7 0.70 4 0.40 9 0.90 8 0.80 5 0.50 3 0.30 10.00%

Total Decision Modeling Score (i.e. Rated 100%

Capital Cost

NPV

Benefit-to-Cost-Ratio (Capital)

Benefit-to-Cost-Ratio (NPV)

REGIONAL DISTRICT OF NORTH OKANAGAN

Weighted Weighted Weighted Weighted Weighted Weighted Weighted Weighted Weighted

Score Score Score Score Score Score Score Score Score

System Operational Ease & Flexibility 1 0.15 2 0.30 3 0.45 9 1.35 7 1.05 5 0.75 8 1.20 6 0.90 4 0.60 15.00%

Governance & Administration Variances 1 0.15 3 0.45 9 1.35 7 1.05 8 1.20 5 0.75 4 0.60 6 0.90 2 0.30 15.00%

Emergency Preparedness 7 0.70 8 0.80 9 0.90 3 0.30 6 0.60 1 0.10 2 0.20 5 0.50 4 0.40 10.00%

Average Finished Water Quality 5 0.75 6 0.90 7 1.05 3 0.45 9 1.35 1 0.15 4 0.60 2 0.30 8 1.20 15.00%

Reliability & Availability of Supply 7 1.05 8 1.20 9 1.35 3 0.45 5 0.75 1 0.15 2 0.30 6 0.90 4 0.60 15.00%

Ease of Implementation 9 0.90 8 0.80 6 0.60 4 0.40 5 0.50 1 0.10 2 0.20 3 0.30 7 0.70 10.00%

Future Expansion 8 0.80 7 0.70 5 0.50 2 0.20 3 0.30 9 0.90 1 0.10 4 0.40 6 0.60 10.00%

Environmental Impacts 7 0.70 9 0.90 4 0.40 6 0.60 1 0.10 2 0.20 5 0.50 3 0.30 8 0.80 10.00%

Total Decision Modeling Score (i.e. Rated 100%

Capital Cost

NPV

Benefit-to-Cost-Ratio (Capital)

Benefit-to-Cost-Ratio (NPV)

CITY OF VERNON

Weighted Weighted Weighted Weighted Weighted Weighted Weighted Weighted Weighted

Score Score Score Score Score Score Score Score Score

System Operational Ease & Flexibility 9 1.35 8 1.20 4 0.60 2 0.30 5 0.75 1 0.15 3 0.45 6 0.90 7 1.05 15.00%

Governance & Administration Variances 2 0.30 4 0.60 9 1.35 5 0.75 8 1.20 1 0.15 7 1.05 8 1.20 3 0.45 15.00%

Emergency Preparedness 7 0.70 8 0.80 9 0.90 5 0.50 3 0.30 3 0.30 6 0.60 2 0.20 1 0.10 10.00%

Average Finished Water Quality 3 0.45 5 0.75 4 0.60 6 0.90 9 1.35 1 0.15 2 0.30 8 1.20 7 1.05 15.00%

Reliability & Availability of Supply 6 0.90 7 1.05 8 1.20 4 0.60 5 0.75 9 1.35 1 0.15 3 0.45 2 0.30 15.00%

Ease of Implementation 9 0.90 8 0.80 6 0.60 4 0.40 5 0.50 1 0.10 2 0.20 3 0.30 7 0.70 10.00%

Future Expansion 7 0.70 8 0.80 9 0.90 5 0.50 6 0.60 1 0.10 2 0.20 4 0.40 3 0.30 10.00%

Environmental Impacts 4 0.40 6 0.60 7 0.70 3 0.30 9 0.90 1 0.10 2 0.20 8 0.80 5 0.50 10.00%

Total Decision Modeling Score (i.e. Rated 100%

Capital Cost

NPV

Benefit-to-Cost-Ratio (Capital)

Benefit-to-Cost-Ratio (NPV)

AVERAGE

Weighted Weighted Weighted Weighted Weighted Weighted Weighted Weighted Weighted

Score Score Score Score Score Score Score Score Score

System Operational Ease & Flexibility 4.5 0.68 5 0.75 5 0.75 5.5 0.83 6 0.90 4 0.60 5 0.75 5.5 0.83 4.5 0.68 15.00%

Governance & Administration Variances 1.25 0.19 2.75 0.41 7.5 1.13 7 1.05 8.25 1.24 4.25 0.64 6.5 0.98 5.75 0.86 2.75 0.41 15.00%

Emergency Preparedness 7.5 0.75 8 0.80 8.5 0.85 4.25 0.43 4.25 0.43 2.5 0.25 4.25 0.43 2.5 0.25 3 0.30 10.00%

Average Finished Water Quality 4 0.60 5.25 0.79 6.5 0.98 6.25 0.94 7.75 1.16 1.25 0.19 5 0.75 3.25 0.49 5.75 0.86 15.00%

Reliability & Availability of Supply 7.5 1.13 7.5 1.13 8.25 1.24 3.5 0.53 4.75 0.71 3.75 0.56 2.5 0.38 4 0.60 3.25 0.49 15.00%

Ease of Implementation 9 0.90 7.75 0.78 4.75 0.48 3.75 0.38 4.5 0.45 2.25 0.23 2 0.20 3.75 0.38 7.25 0.73 10.00%

Future Expansion 4.25 0.43 5 0.50 6.5 0.65 5.5 0.55 5.5 0.55 6.75 0.68 3.75 0.38 4.25 0.43 3.5 0.35 10.00%

Environmental Impacts 3.25 0.33 4.75 0.48 5.25 0.53 5.5 0.55 5.25 0.53 5 0.50 5 0.50 6.25 0.63 4.75 0.48 10.00%

Total Decision Modeling Score (i.e. Rated 100%

Capital Cost

NPV (25 Inflation & 5% Discount Rate)

Benefit-to-Cost-Ratio (Capital)

Benefit-to-Cost-Ratio (NPV)

$139,090,000 $127,100,000$148,730,000 $166,430,000

3.15 5.45

60.9963.97 26.14 42.90 13.13 19.92 37.59

$144,970,000 $113,830,000

26.14 31.99

$113,700,000 $123,760,000 $155,780,000 $171,377,671 $161,790,000

$146,210,000 $162,570,000 $148,010,000

Rating Rating Rating Rating Rating

23.40 31.04 45.6858.35 55.91 45.14 29.53 39.52 16.96

6.45 5.00

$108,210,000 $146,210,000

$182,800,000 $158,110,000 $144,970,000 $113,830,000

5.20 6.05 6.60 4.80 5.85 3.10 3.70 4.50 5.20

$89,110,000 $108,210,000

5.45 7.15

Rating

$162,570,000 $148,010,000

19.90 27.51

$89,110,000 $108,210,000

$166,430,000 $139,090,000 $127,100,000

$113,700,000 $123,760,000 $155,780,000 $171,377,671 $161,790,000 $148,730,000 $166,430,000

$113,700,000 $123,760,000 $155,780,000 $171,377,671 $161,790,000 $148,730,000

3.75 3.50

Rating Rating

30.70 37.67

$144,970,000 $113,830,000

33.73

$123,760,000$113,700,000 $155,780,000 $171,377,671 $161,790,000 $148,730,000 $166,430,000

43.87 45.45 42.29 30.56 36.85 24.46

$127,100,000

55.97 51.98 45.06 32.22 40.28

$113,700,000 $123,760,000 $155,780,000 $171,377,671 $161,790,000 $148,730,000 $166,430,000 $139,090,000

4.99 5.63 6.59 5.24 5.96 3.64 4.35 4.45

$146,210,000 $162,570,000 $148,010,000 $182,800,000 $158,110,000

4.29

Model WeightsRating Rating Rating Rating Rating Rating Rating Rating Rating

2.40

Factor

Option 1 Option 2 Option 3 Option 4 Option 5

35.0150.13 53.33 43.97 24.80 39.25 16.14 18.93 39.18

Option 6 Option 7 Option 8 Option 9

39.09

$139,090,000 $127,100,000

46.85

Option 9

Model WeightsRating Rating Rating Rating Rating

4.45

$89,110,000 $108,210,000 $146,210,000 $162,570,000 $148,010,000 $182,800,000 $158,110,000

Rating Rating Rating Rating

5.70 6.60 6.85 4.25 6.35

40.9145.73 48.88 42.37 28.01 36.16 20.84 22.23 32.35

Factor

Option 1 Option 2 Option 3 Option 4 Option 5 Option 6 Option 7 Option 8

Option 6 Option 7 Option 8 Option 9

Model Weights

3.95 5.10

Rating Rating Rating

21.61 32.26 25.87 30.75

$139,090,000 $127,100,000

Rating Rating

26.56

$89,110,000

Model Weights

$113,830,000

30.64 26.96 27.54

Option 5 Option 6 Option 7 Option 8 Option 9

$182,800,000 $158,110,000 $144,970,000

Rating

4.95

55.55 50.37 48.90 39.68 33.78

Factor

Option 1 Option 2 Option 3 Option 4 Option 5

43.54 44.04 45.90 37.64 30.90

Factor

Option 1 Option 2 Option 3 Option 4

36.06 35.55 36.91 31.80

Rating Rating Rating Rating

32.75 29.48 31.47

$89,110,000 $108,210,000 $146,210,000 $162,570,000 $148,010,000 $182,800,000 $158,110,000 $144,970,000 $113,830,000

41.10 34.29

35.1446.01 40.66 39.33 33.52 44.93 27.90 34.47 28.28

4.10 4.40 5.75 5.45 6.65 5.10 5.45 4.10 4.00

Model WeightsRating Rating Rating Rating Rating Rating Rating Rating Rating
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5.6 Discussion and Implementation of the Preferred Option  

The Technical Committee Option Review Workshop resulted in the decision to recommend Option 2, 
based on a review of 9 different conceptual long term water supply solutions. The key components 
associated with Option 2 are:  
 

1. Continue to use Duteau Creek and Kalamalka Lake as the principal raw water sources; 

2. Add new filtration plants at the existing Duteau Creek and Mission Hill treatment sites;  

3. Complete system separation in the West Goose Lake area and the Lavington/Coldstream service 
areas and;  

4. The development of a dedicated raw water supply for Goose Lake to reduce the volume of 
treated potable water utilized for irrigation.  

 
Political direction has been provided to amend Option 2 to incorporate an oversizing of the transmission 
mains from Duteau Creek in the Lavington/Coldstream area. This will allow for complete system 
separation in the East Vernon area in the future, and raw water supply to Goose Lake. 
 
It is recognized that implementation of the Master Water Plan as presented will be difficult for the 
following reasons: 
 

1. We are currently in mid-2013 and the projects scheduled for 2013 will not be undertaken due to 
timing and funding availability. 

2. To fund the first phase of projects to 2017, RDNO will need to borrow approximately $60 million. 
This will require a referendum and realistically speaking the timing to go through this process will 
result in the referendum occurring in 2014.  

3. The Lavington separation projects would then have to be rescheduled from 2015 to 2019 at the 
earliest. 

4. The upgrading of the Duteau Creek WTP will then be pushed back, with pre-design and design in 
2016 and construction in 2017-2018 at the earliest. 

5. Should the referendum fail, then RDNO would have to wait for an order from Interior Health to 
proceed with the plan as approved.  

6. RDNO would then be required to process the required loan authorization bylaws (approximately 
six (6) months) to authorize construction to proceed. 
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Appendix A – Distribution System Operating Cost Analysis 
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System Separation Operation and Maintenance Costs Development 
 
The following explains the development of the distribution system Operation and Maintenance (O&M) 
costs for GVW that were used in the Net Present Value (NPV) analysis of the system separation options. 
 
Development of Existing Costs 
 
The allocation of O&M costs, domestic and agricultural, for the existing water system are shown in TM 8. 
Table 9 below is extracted from TM 8 with a new row “Average O&M Cost”. 
 

Table 9  Allocation of GVW O&M and Administrative Costs (Includes Treatment) 

 Agricultural Domestic Total 

2011 Actual Cost  $1,760,000 $8,170,000 $9,930,000 

Percent of Total Cost  18% 82% 100% 

2012 Budget Cost $1,400,000 $8,580,000 $9,980,000 

Percent of Total Cost 14% 86% 100% 

Average of Percentage 16% 84% 100% 

Average O&M Cost $1,580,000 $8,375,000 $9,955,000 

 
The domestic costs in Table 9 include the cost water treatment. This cost must be removed to get the 
actual domestic distribution system cost. Table 10 presents the water treatment costs from the RDNO 
detailed cost summary. 
 

Table 10  Existing Water Treatment O&M and Administrative Costs 

 Expenditure Cost 

2011 
Duteau Creek WTP $1,556,000 
Mission Hill WTP (including treatment 
maintenance and administration)

$779,000 

2012 
Duteau Creek WTP  $2,197,000 

Mission Hill WTP (including treatment 
maintenance and administration)

$1,134,000 

Average Duteau Creek WTP  $1,877,000  

 Mission Hill WTP  $ 960,000  

 Total WTP $2,837,000 

  Note: Final Cost is the Cost plus a percentage of the Maint & Admin Cost. 
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Table 11 presents the existing O&M costs of the distribution systems with treatment costs removed. 
 

Table 11  Existing Distribution System O&M 

 Total O&M Total Treatment O&M Distribution System 
O&M 

Domestic System  $8,375,000 $2,837,000 $5,538,000 

Agricultural System $1,580,000 - $1,580,000 

 
Development of Future Costs 
 
The future O&M cost of distribution system for GVW is dependent on the length of new pipe added to the 
domestic or agricultural systems. The method used to estimate future O&M cost is different for the 
domestic and agricultural systems. 
 
The future O&M cost of the domestic distribution system is increased by a ratio of the capital expenditure 
to the current capital value of the distribution system. Table 12 shows that for every $1.00 spent in 
capital, the domestic distribution system O&M cost will increase by $0.0089 per year. 
 

Table 12  Domestic System O&M Costs 

Existing System Capital Value  $619,600,000 

Existing Annual O&M Cost $5,538,000 

Annual O&M Cost / System Capital Value $0.0089 Annual O&M / $ of Capital Value 

 
The agricultural increases based on the level of separation implemented: 
 

 No system separation – no further separation of the domestic and agricultural systems in 
implemented; 

 Partial system separation – separation of the domestic and agricultural systems in the 
Lavington Area; 

 Complete system separation – separation of the domestic and agricultural systems in all 
agricultural areas of GVW system. 

 
The additional O&M cost for the different levels of separation is based on the number of additional 
kilometers of pipe installed. The AECOM benchmarking data in Figure 5 shows that for every kilometer of 
pipe installed, the agricultural distribution system O&M cost will increase by $5,820 per year. Table 13 
presents the O&M costs of the three levels of separation. 
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Appendix B – Net Present Value Analysis of the Options 
 

  





This Version of the NPV Shows the Differences  in the Cost of the Options
All "Existing O&M" Costs have been set to Zero

Capital and O&M Cost Model
50 Year Net Present Value (NPV) Summary - 2012 to 2062 Assumptions

O&M Costs Begin the year after Capital Cost

NPV calculated using Excel's NPV Function. In Graphing area below, used   R / (1+i)^t   to calculate NPV in each cell for cumulative cost

Agricultural System Separation even spread over years 2013-2017

Current Year 2012 $35,400,000 Duteau Creek Treatment Plant O&M Costs use the formula of the graphed line (see 'WTP O&M' tab "Duteau Demand" graphs) where x=year and y=O&M cost

Inflation Rate 2.00% Mission Hill Treatment Plant O&M Costs use the formulas of the graphed lines (see 'WTP O&M' tab "Mission Hill Demand" and "MH PS Energy Cost" graphs) where x=year and y=O&M cost

Discount Rate 5.00% Annual O&M Costs are taken from the year after capital work is completed

WTP O&M Cost Adjustment 0% Input percentage to increase or decrease Treatment O&M Cost $38,000,000

WTP Capital Cost Adjustement 0% Input percentage to increase or decrease Treatment Capital Cost

System Separation Capital Cost Adjustment 0% Input percentage to increase or decrease System Separation Capital Cost

Net Present Value Summary Total NPV NPV Capital
Annual O&M per 

Option* Total Annual O&M NPV O&M

Option 1 - Treatment at Duteau & Mission Hill, No Ne $113,700,000 $71,700,000 $1,800,000 $11,500,000 $42,000,000 vs Option 1 in years No Additional System Separation 

Option 2 - Treatment at Duteau & Mission Hill, Partia $123,800,000 $89,700,000 $1,400,000 $11,100,000 $34,000,000 50 Parital System Separation 

Option 3 - Treatment at Duteau & Mission Hill, Comp $155,800,000 $125,100,000 $1,300,000 $11,000,000 $30,700,000 147 Completion System Separation 

Option 4 - Centralized Treatment at Mission Hill, Com $171,400,000 $146,300,000 $900,000 $10,600,000 $25,100,000 97 Completion System Separation 

Option 5 - Centralized Treatement at Duteau Creek, C $161,800,000 $129,500,000 $1,200,000 $10,900,000 $32,300,000 133 Completion System Separation 

Option 6 - Complete System Separation - Centralized $148,700,000 $141,800,000 $1,300,000 $11,000,000 $6,900,000 270 Completion System Separation 

Option 7 - Centralized Mission Hill WTP, Licence Tra $166,400,000 $142,900,000 $900,000 $10,600,000 $23,500,000 91 Completion System Separation 

Option 8 - Complete System Separation - Centralized $139,100,000 $127,900,000 $400,000 $10,100,000 $11,200,000 45 Completion System Separation 

Option 9 - Centralized Treatement at Duteau Creek, P $127,100,000 $96,900,000 $1,400,000 $11,100,000 $30,200,000 66 Parital System Separation 

*O&M cost Specific to Each Option

Option 1 - Maintain Current System Inflation rate applied to terms 2013 and forward:  Future Cost = Present Day Estimate * ( 1 + Inflation Rate) ^ (Projected Year - 2012)
Treatment Process (Year of Expenditure) 2062 NPV 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062

Water Supply and Treatment

Duteau Creek WTP 175 MLD - Capital Cost (2017) $36,000,000 $31,140,000 $0 $0 $0 $0 $0 $39,746,909 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Duteau Creek WTP 175 MLD - O&M Cost $701,301 $16,080,000 $0 $0 $0 $0 $0 $0 $789,779 $806,933 $824,611 $842,831 $861,611 $880,968 $900,922 $921,492 $942,698 $964,561 $987,103 $1,010,344 $1,034,309 $1,059,020 $1,084,501 $1,110,777 $1,137,874 $1,165,819 $1,194,638 $1,224,359 $1,255,012 $1,286,626 $1,319,231 $1,352,860 $1,387,545 $1,423,320 $1,460,219 $1,498,277 $1,537,532 $1,578,021 $1,619,784 $1,662,859 $1,707,289 $1,753,117 $1,800,385 $1,849,139 $1,899,426 $1,951,293 $2,004,790 $2,059,967 $2,116,877 $2,175,574 $2,236,112 $2,298,548 $2,362,943

Mission Hill WTP 56 MLD - Capital Cost (2022) $30,000,000 $22,450,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $36,569,833 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Mission Hill WTP 56 MLD - O&M Premium Cost $844,331 $19,460,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,049,819 $1,097,148 $1,145,541 $1,195,013 $1,245,578 $1,297,253 $1,350,053 $1,403,994 $1,459,091 $1,515,359 $1,572,813 $1,631,470 $1,691,344 $1,752,451 $1,814,806 $1,878,423 $1,943,318 $2,009,506 $2,077,002 $2,145,819 $2,215,973 $2,287,478 $2,360,347 $2,434,594 $2,510,233 $2,587,278 $2,665,741 $2,745,635 $2,826,972 $2,909,765 $2,994,025 $3,079,764 $3,166,992 $3,255,720 $3,345,957 $3,437,714 $3,530,998 $3,625,819 $3,722,185 $3,820,101

Okanagan Lake PS - Capital Cost (2014) $2,600,000 $2,450,000 $0 $0 $2,705,040 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Okanagan Lake PS - O&M Cost $156,462 $4,490,000 $0 $0 $0 $166,039 $171,147 $176,393 $181,780 $187,312 $192,993 $198,826 $204,815 $210,964 $217,277 $223,759 $230,412 $237,243 $244,254 $251,451 $258,838 $266,420 $274,202 $282,188 $290,385 $298,796 $307,428 $316,285 $325,373 $334,699 $344,268 $354,085 $364,157 $374,491 $385,092 $395,968 $407,124 $418,569 $430,308 $442,350 $454,701 $467,369 $480,362 $493,687 $507,354 $521,370 $535,743 $550,483 $565,599 $581,098 $596,992 $613,288 $629,998

Aberdeen Dam Improvements - Capital Cost (2022) $6,410,000 $4,800,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $7,813,754 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Gold-Paradise Extension - Capital Cost (2037) $3,600,000 $1,740,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $5,906,182 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Domestic System

Domestic System Distribution - Capital Cost (2017) $10,500,000 $9,080,000 $0 $0 $0 $0 $0 $11,592,848 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Agricultural System Separation

System Separation - Capital Cost (2013-2017) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Distribution System O&M

Agricultural O&M Cost $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Domestic O&M Cost $93,861 $2,010,000 $0 $0 $0 $0 $0 $0 $105,703 $107,817 $109,973 $112,173 $114,416 $116,705 $119,039 $121,419 $123,848 $126,325 $128,851 $131,428 $134,057 $136,738 $139,473 $142,262 $145,108 $148,010 $150,970 $153,989 $157,069 $160,210 $163,415 $166,683 $170,017 $173,417 $176,885 $180,423 $184,031 $187,712 $191,466 $195,296 $199,202 $203,186 $207,249 $211,394 $215,622 $219,935 $224,333 $228,820 $233,396 $238,064 $242,826 $247,682 $252,636

Total Cost

Total - Capital Cost $89,110,000 $71,660,000 $0 $0 $2,705,040 $0 $0 $51,339,757 $0 $0 $0 $0 $44,383,587 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $5,906,182 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total - O&M Cost $1,795,955 $42,040,000 $0 $0 $0 $166,039 $171,147 $176,393 $1,077,262 $1,102,062 $1,127,577 $1,153,830 $1,180,842 $2,258,456 $2,334,386 $2,412,211 $2,491,971 $2,573,707 $2,657,462 $2,743,277 $2,831,198 $2,921,269 $3,013,534 $3,108,041 $3,204,837 $3,303,969 $3,405,486 $3,509,439 $3,615,877 $3,724,854 $3,836,420 $3,950,630 $4,067,539 $4,187,201 $4,309,674 $4,435,015 $4,563,282 $4,694,536 $4,828,836 $4,966,245 $5,106,827 $5,250,643 $5,397,761 $5,548,246 $5,702,166 $5,859,590 $6,020,586 $6,185,228 $6,353,586 $6,525,734 $6,701,748 $6,881,703 $7,065,677

Total Cost $113,700,000 $0 $0 $2,705,040 $166,039 $171,147 $51,516,150 $1,077,262 $1,102,062 $1,127,577 $1,153,830 $45,564,429 $2,258,456 $2,334,386 $2,412,211 $2,491,971 $2,573,707 $2,657,462 $2,743,277 $2,831,198 $2,921,269 $3,013,534 $3,108,041 $3,204,837 $3,303,969 $3,405,486 $9,415,620 $3,615,877 $3,724,854 $3,836,420 $3,950,630 $4,067,539 $4,187,201 $4,309,674 $4,435,015 $4,563,282 $4,694,536 $4,828,836 $4,966,245 $5,106,827 $5,250,643 $5,397,761 $5,548,246 $5,702,166 $5,859,590 $6,020,586 $6,185,228 $6,353,586 $6,525,734 $6,701,748 $6,881,703 $7,065,677
Cumulative Cost  (for graph) $0 $0 $2,453,551 $2,596,982 $2,737,784 $43,102,036 $43,905,905 $44,689,120 $45,452,308 $46,196,077 $74,168,684 $75,489,156 $76,789,029 $78,068,276 $79,326,891 $80,564,888 $81,782,302 $82,979,185 $84,155,606 $85,311,651 $86,447,421 $87,563,028 $88,658,601 $89,734,279 $90,790,211 $93,570,669 $94,587,601 $95,585,297 $96,563,944 $97,523,735 $98,464,871 $99,387,561 $100,292,016 $101,178,453 $102,047,096 $102,898,169 $103,731,904 $104,548,531 $105,348,288 $106,131,411 $106,898,139 $107,648,715 $108,383,380 $109,102,377 $109,805,951 $110,494,346 $111,167,804 $111,826,572 $112,470,892 $113,101,008 $113,717,162

$66,000,000

$56,500,000 $29,300,000 $19,800,000

Treatment Process (Year of Expenditure) 2062 NPV 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062

Water Supply and Treatment

Duteau Creek WTP 110 MLD - Capital Cost (2017) $26,500,000 $22,920,000 $0 $0 $0 $0 $0 $29,258,141 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Duteau Creek WTP 110 MLD - O&M Cost $118,379 $3,770,000 $0 $0 $0 $0 $0 $0 $133,314 $137,572 $142,128 $146,996 $152,190 $157,725 $163,616 $169,879 $176,531 $183,589 $191,070 $198,994 $207,378 $216,243 $225,609 $235,497 $245,929 $256,928 $268,516 $280,718 $293,560 $307,066 $321,264 $336,180 $351,845 $368,287 $385,537 $403,626 $422,587 $442,454 $463,261 $485,045 $507,842 $531,692 $556,633 $582,707 $609,955 $638,422 $668,153 $699,194 $731,593 $765,400 $800,665 $837,443 $875,787

Mission Hill WTP 56 MLD - Capital Cost (2022) $30,000,000 $22,450,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $36,569,833 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Mission Hill WTP 56 MLD - O&M Cost $844,331 $19,460,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,049,819 $1,097,148 $1,145,541 $1,195,013 $1,245,578 $1,297,253 $1,350,053 $1,403,994 $1,459,091 $1,515,359 $1,572,813 $1,631,470 $1,691,344 $1,752,451 $1,814,806 $1,878,423 $1,943,318 $2,009,506 $2,077,002 $2,145,819 $2,215,973 $2,287,478 $2,360,347 $2,434,594 $2,510,233 $2,587,278 $2,665,741 $2,745,635 $2,826,972 $2,909,765 $2,994,025 $3,079,764 $3,166,992 $3,255,720 $3,345,957 $3,437,714 $3,530,998 $3,625,819 $3,722,185 $3,820,101

Okanagan Lake PS - Capital Cost (2014) $2,600,000 $2,450,000 $0 $0 $2,705,040 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Okanagan Lake PS - O&M Cost $156,462 $4,490,000 $0 $0 $0 $166,039 $171,147 $176,393 $181,780 $187,312 $192,993 $198,826 $204,815 $210,964 $217,277 $223,759 $230,412 $237,243 $244,254 $251,451 $258,838 $266,420 $274,202 $282,188 $290,385 $298,796 $307,428 $316,285 $325,373 $334,699 $344,268 $354,085 $364,157 $374,491 $385,092 $395,968 $407,124 $418,569 $430,308 $442,350 $454,701 $467,369 $480,362 $493,687 $507,354 $521,370 $535,743 $550,483 $565,599 $581,098 $596,992 $613,288 $629,998

Aberdeen Dam Improvements - Capital Cost (2022) $6,410,000 $4,800,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $7,813,754 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Gold-Paradise Extension - Capital Cost (2037) $3,600,000 $1,740,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $5,906,182 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Domestic System

Distribution System - Capital Cost (2013) $9,800,000 $8,480,000 $0 $0 $0 $0 $0 $10,819,992 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Agricultural System Separation

Lavington System - Capital Cost (2013-2017) $19,500,000 $17,890,000 $0 $3,978,000 $4,057,560 $4,138,711 $4,221,485 $4,305,915 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Irrigation Transmission Main - Capital Cost (2013-2017) $9,800,000 $8,990,000 $0 $1,999,200 $2,039,184 $2,079,968 $2,121,567 $2,163,998 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Distribution System O&M

Agricultural O&M Cost $207,274 $4,440,000 $0 $0 $0 $0 $0 $0 $233,425 $238,093 $242,855 $247,712 $252,666 $257,720 $262,874 $268,132 $273,494 $278,964 $284,543 $290,234 $296,039 $301,960 $307,999 $314,159 $320,442 $326,851 $333,388 $340,056 $346,857 $353,794 $360,870 $368,087 $375,449 $382,958 $390,617 $398,429 $406,398 $414,526 $422,816 $431,273 $439,898 $448,696 $457,670 $466,824 $476,160 $485,683 $495,397 $505,305 $515,411 $525,719 $536,234 $546,958 $557,897

Domestic O&M Cost $87,604 $1,880,000 $0 $0 $0 $0 $0 $0 $98,656 $100,629 $102,642 $104,695 $106,789 $108,924 $111,103 $113,325 $115,591 $117,903 $120,261 $122,666 $125,120 $127,622 $130,175 $132,778 $135,434 $138,142 $140,905 $143,723 $146,598 $149,530 $152,520 $155,571 $158,682 $161,856 $165,093 $168,395 $171,763 $175,198 $178,702 $182,276 $185,921 $189,640 $193,433 $197,301 $201,247 $205,272 $209,378 $213,565 $217,837 $222,193 $226,637 $231,170 $235,793

Total Cost

Total - Capital Cost $108,210,000 $89,720,000 $0 $5,977,200 $8,801,784 $6,218,679 $6,343,052 $46,548,047 $0 $0 $0 $0 $44,383,587 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $5,906,182 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total - O&M Cost $1,414,050 $34,040,000 $0 $0 $0 $166,039 $171,147 $176,393 $647,174 $663,606 $680,618 $698,228 $716,460 $1,785,152 $1,852,018 $1,920,635 $1,991,041 $2,063,277 $2,137,382 $2,213,399 $2,291,369 $2,371,336 $2,453,343 $2,537,436 $2,623,660 $2,712,061 $2,802,688 $2,895,588 $2,990,811 $3,088,407 $3,188,428 $3,290,925 $3,395,953 $3,503,565 $3,613,817 $3,726,765 $3,842,466 $3,960,980 $4,082,366 $4,206,684 $4,333,998 $4,464,369 $4,597,863 $4,734,544 $4,874,481 $5,017,739 $5,164,391 $5,314,504 $5,468,152 $5,625,408 $5,786,347 $5,951,044 $6,119,577

Total Cost $123,760,000 $0 $5,977,200 $8,801,784 $6,384,718 $6,514,199 $46,724,439 $647,174 $663,606 $680,618 $698,228 $45,100,046 $1,785,152 $1,852,018 $1,920,635 $1,991,041 $2,063,277 $2,137,382 $2,213,399 $2,291,369 $2,371,336 $2,453,343 $2,537,436 $2,623,660 $2,712,061 $2,802,688 $8,801,769 $2,990,811 $3,088,407 $3,188,428 $3,290,925 $3,395,953 $3,503,565 $3,613,817 $3,726,765 $3,842,466 $3,960,980 $4,082,366 $4,206,684 $4,333,998 $4,464,369 $4,597,863 $4,734,544 $4,874,481 $5,017,739 $5,164,391 $5,314,504 $5,468,152 $5,625,408 $5,786,347 $5,951,044 $6,119,577
Cumulative Cost  (for graph) $0 $5,692,571 $13,676,049 $19,191,408 $24,550,656 $61,160,477 $61,643,408 $62,115,021 $62,575,689 $63,025,774 $90,713,290 $91,757,031 $92,788,304 $93,806,858 $94,812,469 $95,804,941 $96,784,100 $97,749,799 $98,701,910 $99,640,328 $100,564,967 $101,475,761 $102,372,658 $103,255,628 $104,124,651 $106,723,838 $107,564,976 $108,392,201 $109,205,548 $110,005,066 $110,790,813 $111,562,857 $112,321,275 $113,066,153 $113,797,585 $114,515,672 $115,220,523 $115,912,251 $116,590,979 $117,256,830 $117,909,937 $118,550,433 $119,178,460 $119,794,158 $120,397,676 $120,989,162 $121,568,768 $122,136,648 $122,692,960 $123,237,861 $123,771,511

$48,000,000 $80,900,000 $62,900,000

Treatment Process (Year of Expenditure) 2062 NPV 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062

Water Supply and Treatment

Duteau Creek WTP 24 MLD - Capital Cost (2017) $18,000,000 $15,570,000 $0 $0 $0 $0 $0 $19,873,454 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Duteau Creek WTP 24 MLD - O&M Cost ($581,504) ($9,970,000) $0 $0 $0 $0 $0 $0 -$654,868 -$664,745 -$674,390 -$683,782 -$692,898 -$701,718 -$710,218 -$718,372 -$726,157 -$733,546 -$740,512 -$747,025 -$753,057 -$758,577 -$763,552 -$767,950 -$771,736 -$774,873 -$777,325 -$779,053 -$780,017 -$780,175 -$779,484 -$777,898 -$775,372 -$771,857 -$767,303 -$761,657 -$754,867 -$746,877 -$737,627 -$727,060 -$715,112 -$701,720 -$686,817 -$670,333 -$652,199 -$632,339 -$610,678 -$587,137 -$561,633 -$534,082 -$504,397 -$472,488 -$438,259

Mission Hill WTP 56 MLD - Capital Cost (2022) $30,000,000 $22,450,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $36,569,833 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Mission Hill WTP 56 MLD - O&M Cost $844,331 $19,460,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,049,819 $1,097,148 $1,145,541 $1,195,013 $1,245,578 $1,297,253 $1,350,053 $1,403,994 $1,459,091 $1,515,359 $1,572,813 $1,631,470 $1,691,344 $1,752,451 $1,814,806 $1,878,423 $1,943,318 $2,009,506 $2,077,002 $2,145,819 $2,215,973 $2,287,478 $2,360,347 $2,434,594 $2,510,233 $2,587,278 $2,665,741 $2,745,635 $2,826,972 $2,909,765 $2,994,025 $3,079,764 $3,166,992 $3,255,720 $3,345,957 $3,437,714 $3,530,998 $3,625,819 $3,722,185 $3,820,101

Aberdeen Dam Improvements - Capital Cost (2022) $6,410,000 $4,800,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $7,813,754 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Gold-Paradise Extension - Capital Cost (2037) $3,600,000 $1,740,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $5,906,182 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Domestic System

Distribution System - Capital Cost (2013) $7,300,000 $6,320,000 $0 $0 $0 $0 $0 $8,059,790 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Agricultural System Separation

System Separation - Capital Cost (2013-2017) $63,800,000 $58,540,000 $0 $13,015,200 $13,275,504 $13,541,014 $13,811,834 $14,088,071 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Irrigation Transmission Main - Capital Cost (2013-2017) $17,100,000 $15,690,000 $0 $3,488,400 $3,558,168 $3,629,331 $3,701,918 $3,775,956 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Distribution System O&M

Agricultural O&M Cost $922,923 $19,780,000 $0 $0 $0 $0 $0 $0 $1,039,361 $1,060,148 $1,081,351 $1,102,978 $1,125,038 $1,147,539 $1,170,489 $1,193,899 $1,217,777 $1,242,133 $1,266,975 $1,292,315 $1,318,161 $1,344,524 $1,371,415 $1,398,843 $1,426,820 $1,455,357 $1,484,464 $1,514,153 $1,544,436 $1,575,325 $1,606,831 $1,638,968 $1,671,747 $1,705,182 $1,739,286 $1,774,071 $1,809,553 $1,845,744 $1,882,659 $1,920,312 $1,958,718 $1,997,893 $2,037,850 $2,078,607 $2,120,180 $2,162,583 $2,205,835 $2,249,952 $2,294,951 $2,340,850 $2,387,667 $2,435,420 $2,484,128

Domestic O&M Cost $65,256 $1,400,000 $0 $0 $0 $0 $0 $0 $73,489 $74,959 $76,458 $77,987 $79,547 $81,138 $82,760 $84,415 $86,104 $87,826 $89,582 $91,374 $93,201 $95,066 $96,967 $98,906 $100,884 $102,902 $104,960 $107,059 $109,200 $111,384 $113,612 $115,884 $118,202 $120,566 $122,977 $125,437 $127,946 $130,505 $133,115 $135,777 $138,493 $141,262 $144,088 $146,969 $149,909 $152,907 $155,965 $159,084 $162,266 $165,511 $168,822 $172,198 $175,642

Total Cost

Total - Capital Cost $146,210,000 $125,110,000 $0 $16,503,600 $16,833,672 $17,170,345 $17,513,752 $45,797,272 $0 $0 $0 $0 $44,383,587 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $5,906,182 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total - O&M Cost $1,251,005 $30,670,000 $0 $0 $0 $0 $0 $0 $457,982 $470,361 $483,419 $497,184 $511,686 $1,576,777 $1,640,181 $1,705,483 $1,772,736 $1,841,990 $1,913,299 $1,986,717 $2,062,299 $2,140,104 $2,220,188 $2,302,613 $2,387,439 $2,474,730 $2,564,549 $2,656,965 $2,752,042 $2,849,853 $2,950,466 $3,053,956 $3,160,396 $3,269,864 $3,382,438 $3,498,198 $3,617,225 $3,739,605 $3,865,424 $3,994,770 $4,127,734 $4,264,407 $4,404,887 $4,549,269 $4,697,654 $4,850,143 $5,006,841 $5,167,856 $5,333,297 $5,503,277 $5,677,910 $5,857,315 $6,041,612

Total Cost $155,780,000 $0 $16,503,600 $16,833,672 $17,170,345 $17,513,752 $45,797,272 $457,982 $470,361 $483,419 $497,184 $44,895,273 $1,576,777 $1,640,181 $1,705,483 $1,772,736 $1,841,990 $1,913,299 $1,986,717 $2,062,299 $2,140,104 $2,220,188 $2,302,613 $2,387,439 $2,474,730 $2,564,549 $8,563,146 $2,752,042 $2,849,853 $2,950,466 $3,053,956 $3,160,396 $3,269,864 $3,382,438 $3,498,198 $3,617,225 $3,739,605 $3,865,424 $3,994,770 $4,127,734 $4,264,407 $4,404,887 $4,549,269 $4,697,654 $4,850,143 $5,006,841 $5,167,856 $5,333,297 $5,503,277 $5,677,910 $5,857,315 $6,041,612
Cumulative Cost  (for graph) $0 $15,717,714 $30,986,351 $45,818,741 $60,227,348 $96,110,709 $96,452,462 $96,786,739 $97,113,936 $97,434,425 $124,996,228 $125,918,137 $126,831,451 $127,735,905 $128,631,258 $129,517,286 $130,393,791 $131,260,589 $132,117,517 $132,964,429 $133,801,194 $134,627,699 $135,443,845 $136,249,546 $137,044,731 $139,573,451 $140,347,438 $141,110,766 $141,863,411 $142,605,358 $143,336,603 $144,057,149 $144,767,008 $145,466,201 $146,154,758 $146,832,712 $147,500,106 $148,156,988 $148,803,414 $149,439,441 $150,065,136 $150,680,569 $151,285,813 $151,880,947 $152,466,053 $153,041,217 $153,606,529 $154,162,081 $154,707,967 $155,244,285 $155,771,137

Treatment Process (Year of Expenditure) 2062 NPV 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062

Water Supply and Treatment

Duteau Creek WTP - O&M Cost - Present to 2017 ($1,501,324) ($32,180,000) $0 $0 $0 $0 $0 $0 -$1,690,735 -$1,724,549 -$1,759,040 -$1,794,221 -$1,830,106 -$1,866,708 -$1,904,042 -$1,942,123 -$1,980,965 -$2,020,584 -$2,060,996 -$2,102,216 -$2,144,260 -$2,187,146 -$2,230,888 -$2,275,506 -$2,321,016 -$2,367,437 -$2,414,785 -$2,463,081 -$2,512,343 -$2,562,590 -$2,613,841 -$2,666,118 -$2,719,441 -$2,773,829 -$2,829,306 -$2,885,892 -$2,943,610 -$3,002,482 -$3,062,532 -$3,123,782 -$3,186,258 -$3,249,983 -$3,314,983 -$3,381,283 -$3,448,908 -$3,517,886 -$3,588,244 -$3,660,009 -$3,733,209 -$3,807,873 -$3,884,031 -$3,961,711 -$4,040,946

Mission Hill WTP 80 MLD - Capital Cost (2017) $50,000,000 $47,760,000 $0 $0 $0 $0 $0 $60,949,721 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Mission Hill WTP 80 MLD - O&M Cost $1,104,827 $30,560,000 $0 $0 $0 $0 $0 $0 $1,244,214 $1,292,122 $1,341,316 $1,391,825 $1,443,680 $1,496,911 $1,551,550 $1,607,630 $1,665,182 $1,724,240 $1,784,840 $1,847,014 $1,910,800 $1,976,233 $2,043,350 $2,112,190 $2,182,791 $2,255,192 $2,329,433 $2,405,556 $2,483,603 $2,563,615 $2,645,637 $2,729,713 $2,815,888 $2,904,209 $2,994,723 $3,087,478 $3,182,522 $3,279,907 $3,379,682 $3,481,901 $3,586,615 $3,693,880 $3,803,751 $3,916,283 $4,031,535 $4,149,564 $4,270,431 $4,394,196 $4,520,922 $4,650,671 $4,783,508 $4,919,500 $5,058,712

Duteau Creek Raw Watermain - Capital Cost (2022) $4,460,000 $3,337,671 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $5,436,715 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Coldstream East PS - Capital Cost (2022) $2,500,000 $1,870,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $3,047,486 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Coldstream East PS - O&M Cost $136,516 $2,510,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $169,741 $173,705 $177,760 $181,908 $186,151 $190,490 $194,929 $199,469 $204,113 $208,862 $213,720 $218,689 $223,771 $228,969 $234,285 $239,722 $245,283 $250,970 $256,787 $262,737 $268,821 $275,044 $281,408 $287,917 $294,573 $301,381 $308,343 $315,463 $322,744 $330,191 $337,806 $345,594 $353,558 $361,703 $370,032 $378,549 $387,259 $396,166 $405,275 $414,589

McMechan Booster PS - Capital Cost (2022) $1,500,000 $1,120,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,828,492 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

McMechan Booster PS - O&M Cost $103,323 $1,900,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $128,469 $131,469 $134,538 $137,678 $140,889 $144,173 $147,533 $150,969 $154,483 $158,078 $161,755 $165,515 $169,362 $173,296 $177,319 $181,434 $185,643 $189,948 $194,350 $198,853 $203,458 $208,168 $212,985 $217,911 $222,949 $228,101 $233,370 $238,759 $244,270 $249,906 $255,670 $261,564 $267,592 $273,756 $280,060 $286,506 $293,099 $299,840 $306,734 $313,783

Aberdeen Dam Improvements - Capital Cost (2022) $6,410,000 $4,800,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $7,813,754 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Gold-Paradise Extension - Capital Cost (2037) $3,600,000 $1,740,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $5,906,182 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Domestic System

Distribution System - Capital Cost (2013) $13,200,000 $11,420,000 $0 $0 $0 $0 $0 $14,573,867 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Agricultural System Separation

System Separation - Capital Cost (2013-2017) $63,800,000 $58,540,000 $0 $13,015,200 $13,275,504 $13,541,014 $13,811,834 $14,088,071 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Irrigation Transmission Main - Capital Cost (2013-2017) $17,100,000 $15,690,000 $0 $3,488,400 $3,558,168 $3,629,331 $3,701,918 $3,775,956 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Distribution System O&M

Agricultural O&M Cost $922,923 $19,780,000 $0 $0 $0 $0 $0 $0 $1,039,361 $1,060,148 $1,081,351 $1,102,978 $1,125,038 $1,147,539 $1,170,489 $1,193,899 $1,217,777 $1,242,133 $1,266,975 $1,292,315 $1,318,161 $1,344,524 $1,371,415 $1,398,843 $1,426,820 $1,455,357 $1,484,464 $1,514,153 $1,544,436 $1,575,325 $1,606,831 $1,638,968 $1,671,747 $1,705,182 $1,739,286 $1,774,071 $1,809,553 $1,845,744 $1,882,659 $1,920,312 $1,958,718 $1,997,893 $2,037,850 $2,078,607 $2,120,180 $2,162,583 $2,205,835 $2,249,952 $2,294,951 $2,340,850 $2,387,667 $2,435,420 $2,484,128

Domestic O&M Cost $117,997 $2,530,000 $0 $0 $0 $0 $0 $0 $132,884 $135,541 $138,252 $141,017 $143,838 $146,714 $149,649 $152,642 $155,694 $158,808 $161,985 $165,224 $168,529 $171,899 $175,337 $178,844 $182,421 $186,069 $189,791 $193,587 $197,458 $201,407 $205,436 $209,544 $213,735 $218,010 $222,370 $226,817 $231,354 $235,981 $240,701 $245,515 $250,425 $255,433 $260,542 $265,753 $271,068 $276,489 $282,019 $287,659 $293,413 $299,281 $305,266 $311,372 $317,599

Total Cost

Total - Capital Cost $162,570,000 $146,277,671 $0 $16,503,600 $16,833,672 $17,170,345 $17,513,752 $93,387,615 $0 $0 $0 $0 $18,126,447 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $5,906,182 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total - O&M Cost $884,261 $25,100,000 $0 $0 $0 $0 $0 $0 $725,724 $763,263 $801,879 $841,600 $882,450 $1,222,666 $1,272,821 $1,324,347 $1,377,274 $1,431,637 $1,487,467 $1,544,799 $1,603,667 $1,664,107 $1,726,154 $1,789,846 $1,855,219 $1,922,313 $1,991,166 $2,061,818 $2,134,310 $2,208,684 $2,284,981 $2,363,245 $2,443,520 $2,525,851 $2,610,285 $2,696,867 $2,785,647 $2,876,671 $2,969,992 $3,065,658 $3,163,722 $3,264,238 $3,367,257 $3,472,837 $3,581,032 $3,691,900 $3,805,500 $3,921,890 $4,041,131 $4,163,286 $4,288,417 $4,416,589 $4,547,866

Total Cost $171,377,671 $0 $16,503,600 $16,833,672 $17,170,345 $17,513,752 $93,387,615 $725,724 $763,263 $801,879 $841,600 $19,008,897 $1,222,666 $1,272,821 $1,324,347 $1,377,274 $1,431,637 $1,487,467 $1,544,799 $1,603,667 $1,664,107 $1,726,154 $1,789,846 $1,855,219 $1,922,313 $1,991,166 $7,968,000 $2,134,310 $2,208,684 $2,284,981 $2,363,245 $2,443,520 $2,525,851 $2,610,285 $2,696,867 $2,785,647 $2,876,671 $2,969,992 $3,065,658 $3,163,722 $3,264,238 $3,367,257 $3,472,837 $3,581,032 $3,691,900 $3,805,500 $3,921,890 $4,041,131 $4,163,286 $4,288,417 $4,416,589 $4,547,866
Cumulative Cost  (for graph) $0 $15,717,714 $30,986,351 $45,818,741 $60,227,348 $133,398,988 $133,940,535 $134,482,972 $135,025,715 $135,568,218 $147,238,032 $147,952,899 $148,661,654 $149,363,983 $150,059,600 $150,748,242 $151,429,667 $152,103,658 $152,770,015 $153,428,558 $154,079,128 $154,721,579 $155,355,786 $155,981,636 $156,599,032 $158,952,005 $159,552,260 $160,143,852 $160,726,736 $161,300,878 $161,866,253 $162,422,848 $162,970,659 $163,509,689 $164,039,950 $164,561,462 $165,074,254 $165,578,357 $166,073,813 $166,560,667 $167,038,972 $167,508,783 $167,970,161 $168,423,174 $168,867,890 $169,304,382 $169,732,729 $170,153,009 $170,565,306 $170,969,707 $171,366,298

Treatment Process (Year of Expenditure) 2062 NPV 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062

Water Supply and Treatment

Duteau Creek WTP 80 MLD - Capital Cost (2017) $25,000,000 $23,880,000 $0 $0 $0 $0 $0 $30,474,860 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Duteau Creek WTP 80 MLD - O&M Cost $457,532 $17,590,000 $0 $0 $0 $0 $0 $0 $515,256 $551,846 $589,524 $628,315 $668,246 $709,342 $751,632 $795,143 $839,902 $885,939 $933,282 $981,963 $1,032,010 $1,083,456 $1,136,332 $1,190,671 $1,246,504 $1,303,867 $1,362,792 $1,423,316 $1,485,473 $1,549,301 $1,614,835 $1,682,114 $1,751,176 $1,822,060 $1,894,807 $1,969,456 $2,046,050 $2,124,630 $2,205,240 $2,287,923 $2,372,724 $2,459,690 $2,548,865 $2,640,297 $2,734,034 $2,830,126 $2,928,622 $3,029,573 $3,133,031 $3,239,048 $3,347,679 $3,458,977 $3,572,998

Mission Hill WTP - O&M Cost - Present to 2017 ($623,765) ($13,370,000) $0 $0 $0 $0 $0 $0 -$702,461 -$716,510 -$730,841 -$745,457 -$760,366 -$775,574 -$791,085 -$806,907 -$823,045 -$839,506 -$856,296 -$873,422 -$890,891 -$908,708 -$926,882 -$945,420 -$964,329 -$983,615 -$1,003,287 -$1,023,353 -$1,043,820 -$1,064,697 -$1,085,991 -$1,107,710 -$1,129,865 -$1,152,462 -$1,175,511 -$1,199,021 -$1,223,002 -$1,247,462 -$1,272,411 -$1,297,859 -$1,323,816 -$1,350,293 -$1,377,299 -$1,404,845 -$1,432,941 -$1,461,600 -$1,490,832 -$1,520,649 -$1,551,062 -$1,582,083 -$1,613,725 -$1,645,999 -$1,678,919

Mission Hill Raw Watermain - Capital Cost (2022) $11,600,000 $8,680,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $14,140,335 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

TW PZ 480 Connection - Capital Cost (2022) $3,100,000 $2,320,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $3,778,883 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Mission Hill PS - Capital Cost (2022) $5,000,000 $3,740,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $6,094,972 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Mission Hill PS - O&M Cost $186,306 $3,420,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $231,649 $237,059 $242,593 $248,254 $254,044 $259,966 $266,023 $272,219 $278,556 $285,038 $291,668 $298,449 $305,384 $312,478 $319,733 $327,153 $334,743 $342,504 $350,443 $358,562 $366,866 $375,358 $384,043 $392,926 $402,010 $411,301 $420,802 $430,519 $440,456 $450,618 $461,011 $471,639 $482,508 $493,623 $504,990 $516,614 $528,500 $540,656 $553,087 $565,798

Grey Road PS - Capital Cost (2022) $5,000,000 $3,740,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $6,094,972 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Grey Road PS - O&M Cost $186,306 $3,420,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $231,649 $237,059 $242,593 $248,254 $254,044 $259,966 $266,023 $272,219 $278,556 $285,038 $291,668 $298,449 $305,384 $312,478 $319,733 $327,153 $334,743 $342,504 $350,443 $358,562 $366,866 $375,358 $384,043 $392,926 $402,010 $411,301 $420,802 $430,519 $440,456 $450,618 $461,011 $471,639 $482,508 $493,623 $504,990 $516,614 $528,500 $540,656 $553,087 $565,798

Aberdeen Dam Improvements - Capital Cost (2022) $6,410,000 $4,800,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $7,813,754 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Gold-Paradise Extension - Capital Cost (2037) $3,600,000 $1,740,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $5,906,182 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Domestic System

Distribution System - Capital Cost (2013) $7,400,000 $6,400,000 $0 $0 $0 $0 $0 $8,170,198 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Agricultural System Separation

System Separation - Capital Cost (2013-2017) $63,800,000 $58,540,000 $0 $13,015,200 $13,275,504 $13,541,014 $13,811,834 $14,088,071 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Irrigation Transmission Main - Capital Cost (2013-2017) $17,100,000 $15,690,000 $0 $3,488,400 $3,558,168 $3,629,331 $3,701,918 $3,775,956 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Distribution System O&M

Agricultural O&M Cost $922,923 $19,780,000 $0 $0 $0 $0 $0 $0 $1,039,361 $1,060,148 $1,081,351 $1,102,978 $1,125,038 $1,147,539 $1,170,489 $1,193,899 $1,217,777 $1,242,133 $1,266,975 $1,292,315 $1,318,161 $1,344,524 $1,371,415 $1,398,843 $1,426,820 $1,455,357 $1,484,464 $1,514,153 $1,544,436 $1,575,325 $1,606,831 $1,638,968 $1,671,747 $1,705,182 $1,739,286 $1,774,071 $1,809,553 $1,845,744 $1,882,659 $1,920,312 $1,958,718 $1,997,893 $2,037,850 $2,078,607 $2,120,180 $2,162,583 $2,205,835 $2,249,952 $2,294,951 $2,340,850 $2,387,667 $2,435,420 $2,484,128

Domestic O&M Cost $66,150 $1,420,000 $0 $0 $0 $0 $0 $0 $74,495 $75,985 $77,505 $79,055 $80,636 $82,249 $83,894 $85,572 $87,283 $89,029 $90,810 $92,626 $94,478 $96,368 $98,295 $100,261 $102,266 $104,312 $106,398 $108,526 $110,696 $112,910 $115,168 $117,472 $119,821 $122,218 $124,662 $127,155 $129,698 $132,292 $134,938 $137,637 $140,390 $143,197 $146,061 $148,983 $151,962 $155,002 $158,102 $161,264 $164,489 $167,779 $171,134 $174,557 $178,048

Total Cost

Total - Capital Cost $148,010,000 $129,530,000 $0 $16,503,600 $16,833,672 $17,170,345 $17,513,752 $56,509,086 $0 $0 $0 $0 $37,922,916 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $5,906,182 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total - O&M Cost $1,195,453 $32,260,000 $0 $0 $0 $0 $0 $0 $926,651 $971,469 $1,017,539 $1,064,891 $1,113,553 $1,626,854 $1,689,048 $1,752,893 $1,818,424 $1,885,681 $1,954,703 $2,025,528 $2,098,198 $2,172,753 $2,249,237 $2,327,691 $2,408,160 $2,490,688 $2,575,322 $2,662,107 $2,751,092 $2,842,324 $2,935,853 $3,031,729 $3,130,004 $3,230,729 $3,333,959 $3,439,748 $3,548,151 $3,659,225 $3,773,027 $3,889,616 $4,009,053 $4,131,398 $4,256,714 $4,385,064 $4,516,513 $4,651,127 $4,788,973 $4,930,119 $5,074,636 $5,222,595 $5,374,067 $5,529,128 $5,687,852

Total Cost $161,790,000 $0 $16,503,600 $16,833,672 $17,170,345 $17,513,752 $56,509,086 $926,651 $971,469 $1,017,539 $1,064,891 $39,036,470 $1,626,854 $1,689,048 $1,752,893 $1,818,424 $1,885,681 $1,954,703 $2,025,528 $2,098,198 $2,172,753 $2,249,237 $2,327,691 $2,408,160 $2,490,688 $2,575,322 $8,568,289 $2,751,092 $2,842,324 $2,935,853 $3,031,729 $3,130,004 $3,230,729 $3,333,959 $3,439,748 $3,548,151 $3,659,225 $3,773,027 $3,889,616 $4,009,053 $4,131,398 $4,256,714 $4,385,064 $4,516,513 $4,651,127 $4,788,973 $4,930,119 $5,074,636 $5,222,595 $5,374,067 $5,529,128 $5,687,852
Cumulative Cost  (for graph) $0 $15,717,714 $30,986,351 $45,818,741 $60,227,348 $104,503,696 $105,195,177 $105,885,582 $106,574,293 $107,260,731 $131,225,737 $132,176,925 $133,117,450 $134,047,046 $134,965,474 $135,872,519 $136,767,991 $137,651,722 $138,523,567 $139,383,399 $140,231,112 $141,066,619 $141,889,848 $142,700,745 $143,499,270 $146,029,509 $146,803,228 $147,564,540 $148,313,457 $149,050,005 $149,774,217 $150,486,139 $151,185,824 $151,873,335 $152,548,743 $153,212,125 $153,863,566 $154,503,157 $155,130,997 $155,747,186 $156,351,834 $156,945,053 $157,526,958 $158,097,672 $158,657,318 $159,206,023 $159,743,918 $160,271,134 $160,787,809 $161,294,077 $161,790,079

Treatment Process (Year of Expenditure) 2062 NPV 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062

Water Supply and Treatment

Duteau Creek WTP - O&M Cost - Present to 2017 ($1,501,324) ($33,790,000) $0 $0 $0 $0 $0 -$1,690,735 -$1,724,549 -$1,759,040 -$1,794,221 -$1,830,106 -$1,866,708 -$1,904,042 -$1,942,123 -$1,980,965 -$2,020,584 -$2,060,996 -$2,102,216 -$2,144,260 -$2,187,146 -$2,230,888 -$2,275,506 -$2,321,016 -$2,367,437 -$2,414,785 -$2,463,081 -$2,512,343 -$2,562,590 -$2,613,841 -$2,666,118 -$2,719,441 -$2,773,829 -$2,829,306 -$2,885,892 -$2,943,610 -$3,002,482 -$3,062,532 -$3,123,782 -$3,186,258 -$3,249,983 -$3,314,983 -$3,381,283 -$3,448,908 -$3,517,886 -$3,588,244 -$3,660,009 -$3,733,209 -$3,807,873 -$3,884,031 -$3,961,711 -$4,040,946

Mission Hill WTP 80 MLD - Capital Cost (2042) $50,000,000 $23,140,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $99,994,478 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Mission Hill WTP 80 MLD - O&M Cost $1,284,142 $8,820,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $2,372,567 $2,448,473 $2,526,248 $2,605,933 $2,687,567 $2,771,193 $2,856,853 $2,944,591 $3,034,450 $3,126,474 $3,220,711 $3,317,206 $3,416,006 $3,517,161 $3,620,719 $3,726,730 $3,835,246 $3,946,318 $4,060,000 $4,176,346

Okanagan Lake Raw Water Supply - Capital Cost (2017) $34,700,000 $30,020,000 $0 $0 $0 $0 $0 $38,311,604 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Okanagan Lake PS - O&M Cost $228,532 $5,180,000 $0 $0 $0 $0 $0 $0 $257,365 $263,390 $269,553 $275,858 $282,307 $288,903 $295,651 $302,553 $309,612 $316,833 $324,219 $331,774 $339,501 $347,405 $355,489 $363,757 $372,214 $380,864 $389,710 $398,759 $408,013 $417,478 $427,158 $437,059 $447,185 $457,541 $468,132 $478,964 $490,042 $501,372 $512,958 $524,808 $536,926 $549,320 $561,994 $574,955 $588,210 $601,766 $615,628 $629,804 $644,301 $659,126 $674,286 $689,788 $705,642

Coldstream East PS - Capital Cost (2022) $2,500,000 $1,870,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $3,047,486 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Coldstream East PS - O&M Cost $136,516 $2,510,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $169,741 $173,705 $177,760 $181,908 $186,151 $190,490 $194,929 $199,469 $204,113 $208,862 $213,720 $218,689 $223,771 $228,969 $234,285 $239,722 $245,283 $250,970 $256,787 $262,737 $268,821 $275,044 $281,408 $287,917 $294,573 $301,381 $308,343 $315,463 $322,744 $330,191 $337,806 $345,594 $353,558 $361,703 $370,032 $378,549 $387,259 $396,166 $405,275 $414,589

McMechan Booster PS - Capital Cost (2022) $1,500,000 $1,120,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,828,492 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

McMechan Booster PS - O&M Cost $103,323 $1,900,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $128,469 $131,469 $134,538 $137,678 $140,889 $144,173 $147,533 $150,969 $154,483 $158,078 $161,755 $165,515 $169,362 $173,296 $177,319 $181,434 $185,643 $189,948 $194,350 $198,853 $203,458 $208,168 $212,985 $217,911 $222,949 $228,101 $233,370 $238,759 $244,270 $249,906 $255,670 $261,564 $267,592 $273,756 $280,060 $286,506 $293,099 $299,840 $306,734 $313,783

Domestic System

Distribution System - Capital Cost (2013) $13,200,000 $11,420,000 $0 $0 $0 $0 $0 $14,573,867 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Agricultural System Separation

System Separation - Capital Cost (2013-2017) $63,800,000 $58,540,000 $0 $13,015,200 $13,275,504 $13,541,014 $13,811,834 $14,088,071 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Irrigation Transmission Main - Capital Cost (2013-2017) $17,100,000 $15,690,000 $0 $3,488,400 $3,558,168 $3,629,331 $3,701,918 $3,775,956 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Distribution System O&M

Agricultural O&M Cost $922,923 $19,780,000 $0 $0 $0 $0 $0 $0 $1,039,361 $1,060,148 $1,081,351 $1,102,978 $1,125,038 $1,147,539 $1,170,489 $1,193,899 $1,217,777 $1,242,133 $1,266,975 $1,292,315 $1,318,161 $1,344,524 $1,371,415 $1,398,843 $1,426,820 $1,455,357 $1,484,464 $1,514,153 $1,544,436 $1,575,325 $1,606,831 $1,638,968 $1,671,747 $1,705,182 $1,739,286 $1,774,071 $1,809,553 $1,845,744 $1,882,659 $1,920,312 $1,958,718 $1,997,893 $2,037,850 $2,078,607 $2,120,180 $2,162,583 $2,205,835 $2,249,952 $2,294,951 $2,340,850 $2,387,667 $2,435,420 $2,484,128

Domestic O&M Cost $117,997 $2,530,000 $0 $0 $0 $0 $0 $0 $132,884 $135,541 $138,252 $141,017 $143,838 $146,714 $149,649 $152,642 $155,694 $158,808 $161,985 $165,224 $168,529 $171,899 $175,337 $178,844 $182,421 $186,069 $189,791 $193,587 $197,458 $201,407 $205,436 $209,544 $213,735 $218,010 $222,370 $226,817 $231,354 $235,981 $240,701 $245,515 $250,425 $255,433 $260,542 $265,753 $271,068 $276,489 $282,019 $287,659 $293,413 $299,281 $305,266 $311,372 $317,599

Total Cost

Total - Capital Cost $182,800,000 $141,800,000 $0 $16,503,600 $16,833,672 $17,170,345 $17,513,752 $70,749,498 $0 $0 $0 $0 $4,875,978 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $99,994,478 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total - O&M Cost $1,292,110 $6,930,000 $0 $0 $0 $0 $0 $0 ($261,125) ($265,470) ($269,884) ($274,368) ($278,923) $14,658 $16,922 $19,270 $21,705 $24,229 $26,847 $29,559 $32,368 $35,279 $38,293 $41,413 $44,643 $47,985 $51,443 $55,021 $58,721 $62,547 $66,502 $70,591 $74,816 $2,451,750 $2,532,167 $2,614,602 $2,699,099 $2,785,704 $2,874,461 $2,965,419 $3,058,624 $3,154,127 $3,251,975 $3,352,220 $3,454,913 $3,560,108 $3,667,858 $3,778,216 $3,891,240 $4,006,986 $4,125,512 $4,246,877 $4,371,141

Total Cost $148,730,000 $0 $16,503,600 $16,833,672 $17,170,345 $17,513,752 $70,749,498 ($261,125) ($265,470) ($269,884) ($274,368) $4,597,054 $14,658 $16,922 $19,270 $21,705 $24,229 $26,847 $29,559 $32,368 $35,279 $38,293 $41,413 $44,643 $47,985 $51,443 $55,021 $58,721 $62,547 $66,502 $70,591 $100,069,294 $2,451,750 $2,532,167 $2,614,602 $2,699,099 $2,785,704 $2,874,461 $2,965,419 $3,058,624 $3,154,127 $3,251,975 $3,352,220 $3,454,913 $3,560,108 $3,667,858 $3,778,216 $3,891,240 $4,006,986 $4,125,512 $4,246,877 $4,371,141
Cumulative Cost  (for graph) $0 $15,717,714 $30,986,351 $45,818,741 $60,227,348 $115,661,431 $115,466,576 $115,277,911 $115,095,243 $114,918,383 $117,740,576 $117,749,147 $117,758,569 $117,768,788 $117,779,751 $117,791,405 $117,803,704 $117,816,600 $117,830,050 $117,844,011 $117,858,443 $117,873,308 $117,888,569 $117,904,192 $117,920,143 $117,936,391 $117,952,905 $117,969,658 $117,986,623 $118,003,772 $141,157,550 $141,697,817 $142,229,233 $142,751,820 $143,265,606 $143,770,627 $144,266,924 $144,754,545 $145,233,542 $145,703,973 $146,165,902 $146,619,396 $147,064,526 $147,501,367 $147,929,998 $148,350,500 $148,762,958 $149,167,460 $149,564,096 $149,952,957 $150,334,136

Financial payback period based 
on recovery from O&M

$89,110,000

$108,210,000

$146,210,000

$162,570,000

Estimated Cost -2012 $

$148,010,000

$182,800,000

$158,110,000

$144,970,000

$113,830,000

Option 6 - Complete System Separation - Centralized Treatment at Mission Hill - OK Water Source

Estimate & Annual O&M 
Costs

Estimate & Annual O&M 
Costs

Estimate & Annual O&M 
Costs

Estimate & Annual O&M 
Costs

Estimate & Annual O&M 
Costs

Option 2 - Partial System Separation - Two Treatment Facilities

Option 3 - Complete System Separation - Two Treatment Facilities

Option 4 - Complete System Separation - Centralized Treatment at Mission Hill

Option 5 - Complete System Separation - Centralized Treatment at Duteau Creek

Estimate & Annual O&M 
Costs



Treatment Process (Year of Expenditure) 2062 NPV 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062

Water Supply and Treatment

Duteau Creek WTP - O&M Cost - Present to 2017 ($1,501,324) ($33,790,000) $0 $0 $0 $0 $0 -$1,690,735 -$1,724,549 -$1,759,040 -$1,794,221 -$1,830,106 -$1,866,708 -$1,904,042 -$1,942,123 -$1,980,965 -$2,020,584 -$2,060,996 -$2,102,216 -$2,144,260 -$2,187,146 -$2,230,888 -$2,275,506 -$2,321,016 -$2,367,437 -$2,414,785 -$2,463,081 -$2,512,343 -$2,562,590 -$2,613,841 -$2,666,118 -$2,719,441 -$2,773,829 -$2,829,306 -$2,885,892 -$2,943,610 -$3,002,482 -$3,062,532 -$3,123,782 -$3,186,258 -$3,249,983 -$3,314,983 -$3,381,283 -$3,448,908 -$3,517,886 -$3,588,244 -$3,660,009 -$3,733,209 -$3,807,873 -$3,884,031 -$3,961,711 -$4,040,946

Mission Hill WTP 80 MLD - Capital Cost (2017) $50,000,000 $47,760,000 $0 $0 $0 $0 $0 $60,949,721 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Mission Hill WTP 80 MLD - O&M Cost $1,104,827 $30,560,000 $0 $0 $0 $0 $0 $0 $1,244,214 $1,292,122 $1,341,316 $1,391,825 $1,443,680 $1,496,911 $1,551,550 $1,607,630 $1,665,182 $1,724,240 $1,784,840 $1,847,014 $1,910,800 $1,976,233 $2,043,350 $2,112,190 $2,182,791 $2,255,192 $2,329,433 $2,405,556 $2,483,603 $2,563,615 $2,645,637 $2,729,713 $2,815,888 $2,904,209 $2,994,723 $3,087,478 $3,182,522 $3,279,907 $3,379,682 $3,481,901 $3,586,615 $3,693,880 $3,803,751 $3,916,283 $4,031,535 $4,149,564 $4,270,431 $4,394,196 $4,520,922 $4,650,671 $4,783,508 $4,919,500 $5,058,712

Coldstream East PS - Capital Cost (2022) $2,500,000 $1,870,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $3,047,486 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Coldstream East PS - O&M Cost $136,516 $2,510,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $169,741 $173,705 $177,760 $181,908 $186,151 $190,490 $194,929 $199,469 $204,113 $208,862 $213,720 $218,689 $223,771 $228,969 $234,285 $239,722 $245,283 $250,970 $256,787 $262,737 $268,821 $275,044 $281,408 $287,917 $294,573 $301,381 $308,343 $315,463 $322,744 $330,191 $337,806 $345,594 $353,558 $361,703 $370,032 $378,549 $387,259 $396,166 $405,275 $414,589

McMechan Booster PS - Capital Cost (2022) $1,500,000 $1,120,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,828,492 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

McMechan Booster PS - O&M Cost $103,323 $1,900,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $128,469 $131,469 $134,538 $137,678 $140,889 $144,173 $147,533 $150,969 $154,483 $158,078 $161,755 $165,515 $169,362 $173,296 $177,319 $181,434 $185,643 $189,948 $194,350 $198,853 $203,458 $208,168 $212,985 $217,911 $222,949 $228,101 $233,370 $238,759 $244,270 $249,906 $255,670 $261,564 $267,592 $273,756 $280,060 $286,506 $293,099 $299,840 $306,734 $313,783

Aberdeen Dam Improvements - Capital Cost (2022) $6,410,000 $4,800,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $7,813,754 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Gold-Paradise Extension - Capital Cost (2037) $3,600,000 $1,740,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $5,906,182 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Domestic System

Distribution System - Capital Cost (2013) $13,200,000 $11,420,000 $0 $0 $0 $0 $0 $14,573,867 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Agricultural System Separation

System Separation - Capital Cost (2013-2017) $63,800,000 $58,540,000 $0 $13,015,200 $13,275,504 $13,541,014 $13,811,834 $14,088,071 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Irrigation Transmission Main - Capital Cost (2013-2017) $17,100,000 $15,690,000 $0 $3,488,400 $3,558,168 $3,629,331 $3,701,918 $3,775,956 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Distribution System O&M

Agricultural O&M Cost $922,923 $19,780,000 $0 $0 $0 $0 $0 $0 $1,039,361 $1,060,148 $1,081,351 $1,102,978 $1,125,038 $1,147,539 $1,170,489 $1,193,899 $1,217,777 $1,242,133 $1,266,975 $1,292,315 $1,318,161 $1,344,524 $1,371,415 $1,398,843 $1,426,820 $1,455,357 $1,484,464 $1,514,153 $1,544,436 $1,575,325 $1,606,831 $1,638,968 $1,671,747 $1,705,182 $1,739,286 $1,774,071 $1,809,553 $1,845,744 $1,882,659 $1,920,312 $1,958,718 $1,997,893 $2,037,850 $2,078,607 $2,120,180 $2,162,583 $2,205,835 $2,249,952 $2,294,951 $2,340,850 $2,387,667 $2,435,420 $2,484,128

Domestic O&M Cost $117,997 $2,530,000 $0 $0 $0 $0 $0 $0 $132,884 $135,541 $138,252 $141,017 $143,838 $146,714 $149,649 $152,642 $155,694 $158,808 $161,985 $165,224 $168,529 $171,899 $175,337 $178,844 $182,421 $186,069 $189,791 $193,587 $197,458 $201,407 $205,436 $209,544 $213,735 $218,010 $222,370 $226,817 $231,354 $235,981 $240,701 $245,515 $250,425 $255,433 $260,542 $265,753 $271,068 $276,489 $282,019 $287,659 $293,413 $299,281 $305,266 $311,372 $317,599

Total Cost

Total - Capital Cost $158,110,000 $142,940,000 $0 $16,503,600 $16,833,672 $17,170,345 $17,513,752 $93,387,615 $0 $0 $0 $0 $12,689,732 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $5,906,182 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total - O&M Cost $884,261 $23,490,000 $0 $0 $0 $0 $0 $0 $725,724 $763,263 $801,879 $841,600 $882,450 $1,222,666 $1,272,821 $1,324,347 $1,377,274 $1,431,637 $1,487,467 $1,544,799 $1,603,667 $1,664,107 $1,726,154 $1,789,846 $1,855,219 $1,922,313 $1,991,166 $2,061,818 $2,134,310 $2,208,684 $2,284,981 $2,363,245 $2,443,520 $2,525,851 $2,610,285 $2,696,867 $2,785,647 $2,876,671 $2,969,992 $3,065,658 $3,163,722 $3,264,238 $3,367,257 $3,472,837 $3,581,032 $3,691,900 $3,805,500 $3,921,890 $4,041,131 $4,163,286 $4,288,417 $4,416,589 $4,547,866

Total Cost $166,430,000 $0 $16,503,600 $16,833,672 $17,170,345 $17,513,752 $93,387,615 $725,724 $763,263 $801,879 $841,600 $13,572,182 $1,222,666 $1,272,821 $1,324,347 $1,377,274 $1,431,637 $1,487,467 $1,544,799 $1,603,667 $1,664,107 $1,726,154 $1,789,846 $1,855,219 $1,922,313 $1,991,166 $7,968,000 $2,134,310 $2,208,684 $2,284,981 $2,363,245 $2,443,520 $2,525,851 $2,610,285 $2,696,867 $2,785,647 $2,876,671 $2,969,992 $3,065,658 $3,163,722 $3,264,238 $3,367,257 $3,472,837 $3,581,032 $3,691,900 $3,805,500 $3,921,890 $4,041,131 $4,163,286 $4,288,417 $4,416,589 $4,547,866
Cumulative Cost  (for graph) $0 $15,717,714 $30,986,351 $45,818,741 $60,227,348 $133,398,988 $133,940,535 $134,482,972 $135,025,715 $135,568,218 $143,900,360 $144,615,228 $145,323,982 $146,026,312 $146,721,929 $147,410,570 $148,091,996 $148,765,987 $149,432,343 $150,090,887 $150,741,456 $151,383,908 $152,018,114 $152,643,964 $153,261,361 $155,614,333 $156,214,588 $156,806,181 $157,389,065 $157,963,206 $158,528,582 $159,085,177 $159,632,987 $160,172,017 $160,702,278 $161,223,791 $161,736,582 $162,240,685 $162,736,141 $163,222,996 $163,701,300 $164,171,111 $164,632,490 $165,085,502 $165,530,218 $165,966,711 $166,395,057 $166,815,338 $167,227,635 $167,632,035 $168,028,626

Treatment Process (Year of Expenditure) 2062 NPV 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062

Water Supply and Treatment

Duteau Creek WTP 24 MLD - Capital Cost (2017) $18,000,000 $15,570,000 $0 $0 $0 $0 $0 $19,873,454 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Duteau Creek WTP 24 MLD - O&M Cost ($581,504) ($9,970,000) $0 $0 $0 $0 $0 $0 -$654,868 -$664,745 -$674,390 -$683,782 -$692,898 -$701,718 -$710,218 -$718,372 -$726,157 -$733,546 -$740,512 -$747,025 -$753,057 -$758,577 -$763,552 -$767,950 -$771,736 -$774,873 -$777,325 -$779,053 -$780,017 -$780,175 -$779,484 -$777,898 -$775,372 -$771,857 -$767,303 -$761,657 -$754,867 -$746,877 -$737,627 -$727,060 -$715,112 -$701,720 -$686,817 -$670,333 -$652,199 -$632,339 -$610,678 -$587,137 -$561,633 -$534,082 -$504,397 -$472,488 -$438,259

Mission Hill WTP - O&M Cost - Present to 2024 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Kalamalka Lake Intake - Capital Cost (2017) $25,000,000 $21,630,000 $0 $0 $0 $0 $0 $27,602,020 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Aberdeen Dam Improvements - Capital Cost (2022) $6,410,000 $4,800,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $7,813,754 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Gold-Paradise Extension - Capital Cost (2037) $3,600,000 $1,740,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $5,906,182 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Duteau Creek Supply Main Upgrade (2017) $3,760,000 $3,590,000 $0 $0 $0 $0 $0 $4,583,419 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Domestic System

Distribution System - Capital Cost (2013) $7,300,000 $6,320,000 $0 $0 $0 $0 $0 $8,059,790 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Agricultural System Separation

System Separation - Capital Cost (2013-2017) $63,800,000 $58,540,000 $0 $13,015,200 $13,275,504 $13,541,014 $13,811,834 $14,088,071 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Irrigation Transmission Main - Capital Cost (2013-2017) $17,100,000 $15,690,000 $0 $3,488,400 $3,558,168 $3,629,331 $3,701,918 $3,775,956 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Distribution System O&M

Agricultural O&M Cost $922,923 $19,780,000 $0 $0 $0 $0 $0 $0 $1,039,361 $1,060,148 $1,081,351 $1,102,978 $1,125,038 $1,147,539 $1,170,489 $1,193,899 $1,217,777 $1,242,133 $1,266,975 $1,292,315 $1,318,161 $1,344,524 $1,371,415 $1,398,843 $1,426,820 $1,455,357 $1,484,464 $1,514,153 $1,544,436 $1,575,325 $1,606,831 $1,638,968 $1,671,747 $1,705,182 $1,739,286 $1,774,071 $1,809,553 $1,845,744 $1,882,659 $1,920,312 $1,958,718 $1,997,893 $2,037,850 $2,078,607 $2,120,180 $2,162,583 $2,205,835 $2,249,952 $2,294,951 $2,340,850 $2,387,667 $2,435,420 $2,484,128

Domestic O&M Cost $65,256 $1,400,000 $0 $0 $0 $0 $0 $0 $73,489 $74,959 $76,458 $77,987 $79,547 $81,138 $82,760 $84,415 $86,104 $87,826 $89,582 $91,374 $93,201 $95,066 $96,967 $98,906 $100,884 $102,902 $104,960 $107,059 $109,200 $111,384 $113,612 $115,884 $118,202 $120,566 $122,977 $125,437 $127,946 $130,505 $133,115 $135,777 $138,493 $141,262 $144,088 $146,969 $149,909 $152,907 $155,965 $159,084 $162,266 $165,511 $168,822 $172,198 $175,642

Total Cost

Total - Capital Cost $144,970,000 $127,880,000 $0 $16,503,600 $16,833,672 $17,170,345 $17,513,752 $77,982,711 $0 $0 $0 $0 $7,813,754 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $5,906,182 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total - O&M Cost $406,675 $11,210,000 $0 $0 $0 $0 $0 $0 $457,982 $470,361 $483,419 $497,184 $511,686 $526,958 $543,032 $559,942 $577,724 $596,412 $616,046 $636,664 $658,305 $681,013 $704,829 $729,799 $755,969 $783,385 $812,099 $842,159 $873,619 $906,534 $940,960 $976,954 $1,014,577 $1,053,891 $1,094,960 $1,137,851 $1,182,631 $1,229,372 $1,278,146 $1,329,029 $1,382,099 $1,437,435 $1,495,122 $1,555,244 $1,617,890 $1,683,151 $1,751,122 $1,821,899 $1,895,584 $1,972,279 $2,052,091 $2,135,130 $2,221,511

Total Cost $139,090,000 $0 $16,503,600 $16,833,672 $17,170,345 $17,513,752 $77,982,711 $457,982 $470,361 $483,419 $497,184 $8,325,440 $526,958 $543,032 $559,942 $577,724 $596,412 $616,046 $636,664 $658,305 $681,013 $704,829 $729,799 $755,969 $783,385 $812,099 $6,748,340 $873,619 $906,534 $940,960 $976,954 $1,014,577 $1,053,891 $1,094,960 $1,137,851 $1,182,631 $1,229,372 $1,278,146 $1,329,029 $1,382,099 $1,437,435 $1,495,122 $1,555,244 $1,617,890 $1,683,151 $1,751,122 $1,821,899 $1,895,584 $1,972,279 $2,052,091 $2,135,130 $2,221,511
Cumulative Cost  (for graph) $0 $15,717,714 $30,986,351 $45,818,741 $60,227,348 $121,328,843 $121,670,596 $122,004,873 $122,332,070 $122,652,559 $127,763,657 $128,071,758 $128,374,139 $128,671,088 $128,962,878 $129,249,763 $129,531,980 $129,809,754 $130,083,294 $130,352,794 $130,618,437 $130,880,393 $131,138,821 $131,393,868 $131,645,674 $133,638,478 $133,884,175 $134,126,989 $134,367,021 $134,604,369 $134,839,119 $135,071,354 $135,301,149 $135,528,574 $135,753,694 $135,976,567 $136,197,249 $136,415,788 $136,632,232 $136,846,623 $137,058,998 $137,269,394 $137,477,843 $137,684,373 $137,889,011 $138,091,782 $138,292,708 $138,491,808 $138,689,100 $138,884,601 $139,078,325

Treatment Process (Year of Expenditure) 2062 NPV 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062

Water Supply and Treatment

Duteau Creek WTP 166 MLD - Capital Cost (2017) $36,000,000 $31,140,000 $0 $0 $0 $0 $0 $39,746,909 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Duteau Creek WTP 166 MLD - O&M Cost $701,301 $16,080,000 $0 $0 $0 $0 $0 $0 $789,779 $806,933 $824,611 $842,831 $861,611 $880,968 $900,922 $921,492 $942,698 $964,561 $987,103 $1,010,344 $1,034,309 $1,059,020 $1,084,501 $1,110,777 $1,137,874 $1,165,819 $1,194,638 $1,224,359 $1,255,012 $1,286,626 $1,319,231 $1,352,860 $1,387,545 $1,423,320 $1,460,219 $1,498,277 $1,537,532 $1,578,021 $1,619,784 $1,662,859 $1,707,289 $1,753,117 $1,800,385 $1,849,139 $1,899,426 $1,951,293 $2,004,790 $2,059,967 $2,116,877 $2,175,574 $2,236,112 $2,298,548 $2,362,943

Mission Hill WTP - O&M Cost - Present to 2017 ($335,874) ($7,200,000) $0 $0 $0 $0 $0 $0 -$378,248 -$385,813 -$393,530 -$401,400 -$409,428 -$417,617 -$425,969 -$434,488 -$443,178 -$452,042 -$461,083 -$470,304 -$479,710 -$489,304 -$499,091 -$509,072 -$519,254 -$529,639 -$540,232 -$551,036 -$562,057 -$573,298 -$584,764 -$596,459 -$608,389 -$620,556 -$632,968 -$645,627 -$658,539 -$671,710 -$685,144 -$698,847 -$712,824 -$727,081 -$741,622 -$756,455 -$771,584 -$787,016 -$802,756 -$818,811 -$835,187 -$851,891 -$868,929 -$886,307 -$904,033

TW PZ 480 Connection - Capital Cost (2022) $3,100,000 $2,320,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $3,778,883 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Kal Lake Raw Water Main - Capital Cost (2017) $9,260,000 $8,010,000 $0 $0 $0 $0 $0 $10,223,788 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Kal Lake Raw Water Main - O&M Cost $230,147 $3,680,000 $0 $0 $0 $0 $0 $0 $230,147 $232,502 $234,856 $237,210 $239,564 $241,918 $244,272 $246,626 $248,980 $251,334 $253,688 $256,043 $258,397 $260,751 $263,105 $265,459 $267,813 $270,167 $272,521 $274,875 $277,229 $279,584 $281,938 $284,292 $286,646 $289,000 $291,354 $293,708 $296,062 $298,416 $300,770 $303,124 $305,479 $307,833 $310,187 $312,541 $314,895 $317,249 $319,603 $321,957 $324,311 $326,665 $329,020 $331,374 $333,728

Okanagan Lake PS - Capital Cost (2014) $2,600,000 $2,450,000 $0 $0 $2,705,040 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Okanagan Lake PS - O&M Cost $156,462 $4,490,000 $0 $0 $0 $166,039 $171,147 $176,393 $181,780 $187,312 $192,993 $198,826 $204,815 $210,964 $217,277 $223,759 $230,412 $237,243 $244,254 $251,451 $258,838 $266,420 $274,202 $282,188 $290,385 $298,796 $307,428 $316,285 $325,373 $334,699 $344,268 $354,085 $364,157 $374,491 $385,092 $395,968 $407,124 $418,569 $430,308 $442,350 $454,701 $467,369 $480,362 $493,687 $507,354 $521,370 $535,743 $550,483 $565,599 $581,098 $596,992 $613,288 $629,998

Mission Hill PS - Capital Cost (2022) $5,000,000 $3,740,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $6,094,972 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Mission Hill PS - O&M Cost $186,306 $3,420,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $231,649 $237,059 $242,593 $248,254 $254,044 $259,966 $266,023 $272,219 $278,556 $285,038 $291,668 $298,449 $305,384 $312,478 $319,733 $327,153 $334,743 $342,504 $350,443 $358,562 $366,866 $375,358 $384,043 $392,926 $402,010 $411,301 $420,802 $430,519 $440,456 $450,618 $461,011 $471,639 $482,508 $493,623 $504,990 $516,614 $528,500 $540,656 $553,087 $565,798

Grey Road PS - Capital Cost (2022) $5,000,000 $3,740,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $6,094,972 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Grey Road PS - O&M Cost $186,306 $3,420,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $231,649 $237,059 $242,593 $248,254 $254,044 $259,966 $266,023 $272,219 $278,556 $285,038 $291,668 $298,449 $305,384 $312,478 $319,733 $327,153 $334,743 $342,504 $350,443 $358,562 $366,866 $375,358 $384,043 $392,926 $402,010 $411,301 $420,802 $430,519 $440,456 $450,618 $461,011 $471,639 $482,508 $493,623 $504,990 $516,614 $528,500 $540,656 $553,087 $565,798

Aberdeen Dam Improvements - Capital Cost (2022) $6,410,000 $4,800,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $7,813,754 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Gold-Paradise Extension - Capital Cost (2037) $3,600,000 $1,740,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $5,906,182 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Duteau Creek Supply Main Upgrade (2017) $3,760,000 $3,590,000 $0 $0 $0 $0 $0 $4,583,419 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Domestic System

Distribution System - Capital Cost (2013) $9,800,000 $8,480,000 $0 $0 $0 $0 $0 $10,819,992 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Agricultural System Separation

Lavington System - Capital Cost (2013-2017) $19,500,000 $17,890,000 $0 $3,978,000 $4,057,560 $4,138,711 $4,221,485 $4,305,915 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Irrigation Transmission Main - Capital Cost (2013-2017) $9,800,000 $8,990,000 $0 $1,999,200 $2,039,184 $2,079,968 $2,121,567 $2,163,998 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Distribution System O&M

Agricultural O&M Cost $207,274 $4,440,000 $0 $0 $0 $0 $0 $0 $233,425 $238,093 $242,855 $247,712 $252,666 $257,720 $262,874 $268,132 $273,494 $278,964 $284,543 $290,234 $296,039 $301,960 $307,999 $314,159 $320,442 $326,851 $333,388 $340,056 $346,857 $353,794 $360,870 $368,087 $375,449 $382,958 $390,617 $398,429 $406,398 $414,526 $422,816 $431,273 $439,898 $448,696 $457,670 $466,824 $476,160 $485,683 $495,397 $505,305 $515,411 $525,719 $536,234 $546,958 $557,897

Domestic O&M Cost $87,604 $1,880,000 $0 $0 $0 $0 $0 $0 $98,656 $100,629 $102,642 $104,695 $106,789 $108,924 $111,103 $113,325 $115,591 $117,903 $120,261 $122,666 $125,120 $127,622 $130,175 $132,778 $135,434 $138,142 $140,905 $143,723 $146,598 $149,530 $152,520 $155,571 $158,682 $161,856 $165,093 $168,395 $171,763 $175,198 $178,702 $182,276 $185,921 $189,640 $193,433 $197,301 $201,247 $205,272 $209,378 $213,565 $217,837 $222,193 $226,637 $231,170 $235,793

Total Cost

Total - Capital Cost $113,830,000 $96,890,000 $0 $5,977,200 $8,801,784 $6,218,679 $6,343,052 $71,844,022 $0 $0 $0 $0 $23,782,581 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $5,906,182 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total - O&M Cost $1,419,528 $30,210,000 $0 $0 $0 $166,039 $171,147 $176,393 $1,155,539 $1,179,655 $1,204,427 $1,229,873 $1,256,016 $1,746,175 $1,784,597 $1,824,031 $1,864,505 $1,906,051 $1,948,699 $1,992,481 $2,037,430 $2,083,581 $2,130,967 $2,179,625 $2,229,592 $2,280,905 $2,333,604 $2,387,728 $2,443,319 $2,500,419 $2,559,071 $2,619,321 $2,681,215 $2,744,799 $2,810,123 $2,877,237 $2,946,192 $3,017,040 $3,089,837 $3,164,639 $3,241,501 $3,320,485 $3,401,651 $3,485,060 $3,570,777 $3,658,869 $3,749,402 $3,842,447 $3,938,075 $4,036,360 $4,137,377 $4,241,204 $4,347,922

Total Cost $127,100,000 $0 $5,977,200 $8,801,784 $6,384,718 $6,514,199 $72,020,414 $1,155,539 $1,179,655 $1,204,427 $1,229,873 $25,038,597 $1,746,175 $1,784,597 $1,824,031 $1,864,505 $1,906,051 $1,948,699 $1,992,481 $2,037,430 $2,083,581 $2,130,967 $2,179,625 $2,229,592 $2,280,905 $2,333,604 $8,293,909 $2,443,319 $2,500,419 $2,559,071 $2,619,321 $2,681,215 $2,744,799 $2,810,123 $2,877,237 $2,946,192 $3,017,040 $3,089,837 $3,164,639 $3,241,501 $3,320,485 $3,401,651 $3,485,060 $3,570,777 $3,658,869 $3,749,402 $3,842,447 $3,938,075 $4,036,360 $4,137,377 $4,241,204 $4,347,922
Cumulative Cost  (for graph) $0 $5,692,571 $13,676,049 $19,191,408 $24,550,656 $80,980,535 $81,842,816 $82,681,175 $83,496,378 $84,289,165 $99,660,692 $100,681,644 $101,675,374 $102,642,697 $103,584,399 $104,501,242 $105,393,963 $106,263,276 $107,109,871 $107,934,414 $108,737,553 $109,519,913 $110,282,099 $111,024,696 $111,748,272 $114,197,486 $114,884,647 $115,554,380 $116,207,183 $116,843,537 $117,463,910 $118,068,753 $118,658,502 $119,233,583 $119,794,405 $120,341,365 $120,874,848 $121,395,228 $121,902,864 $122,398,108 $122,881,298 $123,352,762 $123,812,820 $124,261,779 $124,699,939 $125,127,590 $125,545,013 $125,952,480 $126,350,256 $126,738,598 $127,117,753

Estimate & Annual O&M 
Costs

Estimate & Annual O&M 
Costs

Option 8 - Complete System Separation - Centralized Treatment at Duteau Creek

Option 9 - Partial System Separation - Centralized Treatment at Duteau Creek

Option 7 - Complete System Separation - Centralized Treatment at Mission Hill - Additional Flow from Kalamalk Lake

Estimate & Annual O&M 
Costs
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Job No. 60224916
3-May-13

Rev. 1
Greater Vernon Water
8.6 ML/d Okanagan Lake Raw Water Pump Station

Conceptual Capital Cost Estimate

Item Description Quantity Unit Unit Extension
Price ($)

1.0 General Requirements 1 LS NA 151,000$             

2.0 Civil and Site Work 1 LS NA 470,000$             

3.0 Architectural and Structural 1 LS NA 420,000$             

4.0 Process Equipment 1 LS NA 390,000$             

5.0 Building Mechanical 1 LS NA 40,000$               

6.0 Electrical, Instrumentation and Controls 1 LS NA 250,000$             

Sub-Total Complete Project 1,721,000$         
Professional Design Services & Environmental (approximately 20%) 344,000$             
Construction Contingency (approximately 30%) 516,000$             

ESTIMATED CAPITAL COST 2,581,000$          

Assumptions

1 600 meters of 400dia HDPE intake

2 100 L/s Okanagan Lake Raw Water Pump Station

3 1000 metres of 250dia PVC transmission main to connect to main on Bella Vista Road

4 Costs based on Anglemont Tender Estimate - 60276353
5 Intake pipe buried with trench excavation.
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Job No. 60224916
3-May-13

Rev. 1
Greater Vernon Water
8.6 ML/d Okanagan Lake Raw Water Pump Station

Conceptual Capital Cost Estimate

Item Description Quantity Unit Unit Extension
Price ($)

1.0 GENERAL REQUIREMENTS

1.1 50% Performance Bonds (1% of project value) 1 LS 13,000 13,000$              

1.2 Insurance (General Contractor) (0.5% of project value) 1 LS 7,000 7,000$                

1.3 Overhead - Indirect Costs (4% of project value) 1 LS 52,000 52,000$              

1.4 Profit (3% of project value) 1 LS 39,000 39,000$              

1.5 Site soft costs 4 months 10,000 40,000$              

TOTAL 1.0 - GENERAL REQUIREMENTS 151,000$           

1 Overhead is based on 4% of the project cost before including the construction contingency and general requirements. The contractor  
overhead covers office management and support staff, main office costs, etc.

2 Profit is based on 3% of the total project cost before including  the construction contingency and general requirements.

3 Site soft cost are for construction power, site office, site foreman,
first-aid attendant, telephones, site trailers, crew trucks and other miscellaneous support equipment located on-site.
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Job No. 60159280
3-May-13

Rev. 1
Greater Vernon Water
8.6 ML/d Okanagan Lake Raw Water Pump Station

Conceptual Capital Cost Estimate

Item Description Quantity Unit Unit Extension
Price ($)

2.0 CIVIL

2.1 Earthworks
2.1.1 Lakeshore Pumphouse 1 LS $25,000 $25,000

TOTAL 2.1 EARTHWORKS $25,000

2.2 Piping Systems
2.2.1 Raw Water Pipe, 250 mm dia. PVC

250mm PVC DR 25, C900 1000 lin m $90 $90,000
250mm dia. Gate Valve 2 ea $5,000 $10,000
Tie-in to Existing Watermain 1 ea $5,000 $5,000
Installation and Resurfacing - Unpaved 500 lin m $120 $60,000
Installation and Resurfacing - Paved 500 lin m $160 $80,000

Total 2.2.1 - Raw Water Pipe, 250mm dia. PVC $245,000

2.2.2 Raw Water Intake Pipe 400mm dia. HDPE
Intake Screen 1 ea $17,660 17,660$         
400mm DR26 HDPE 600 m $100 60,000$         
Pipe Anchors 25 ea $300 7,500$           
Installation 1 LS $75,000 75,000$         

Total 2.2.2 - Raw Water Intake Pipe 400mm dia. HDPE 160,160$      

TOTAL 2.2 PIPING SYSTEMS 405,160$      

2.3 Roadworks and Grading
2.3.1 150mm Depth Sub Grade Preparation - Building Footprint 42 m2 $20 $840
2.3.2 100mm Depth Sub Base - Parking Lot & Building Footprint 220 m2 $25 $5,500
2.3.3 100mm Depth Base - Parking Lot & Building Footprint 220 m2 $35 $7,700
2.3.4 100mm Depth Concrete Door Pad 6 m2 $75 $450

TOTAL 2.3 ROADWORKS AND GRADING 14,490$        

2.4 Misc Site Finishing
2.4.1 100mm Topsoil and Finish Grading 200 m2 $10 $2,000
2.4.2 Hydroseeding 200 m2 $5 $1,000
2.4.3 Fencing 100 lin m $70 $7,000
2.4.4 Access Gate 1 ea $8,000 $8,000

TOTAL 2.4 MISC. SITE FINISHING 18,000$        

TOTAL 2.0 - CIVIL 470,000$      
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Job No. 60159280
3-May-13

Rev. 1
Greater Vernon Water
8.6 ML/d Okanagan Lake Raw Water Pump Station

Conceptual Capital Cost Estimate

Item Description Quantity Unit Unit Extension
Price ($)
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Job No. 60159280
3-May-13

Rev. 1
Greater Vernon Water
8.6 ML/d Okanagan Lake Raw Water Pump Station

Conceptual Capital Cost Estimate

Item Description Quantity Unit Unit Extension
Price ($)

3.0 STRUCTURAL

3.1 Concrete

3.1.1 Lakeshore Pumphouse
Floor Slab 26 m3 900 23,400$             
Foundation and Footing 5 m3 1,100 5,500$               
Concrete caison 1 LS 250,000 250,000$           

Total 3.1.1 - Lakeshore Pumphouse 278,900$           

TOTAL 3.1 - CONCRETE 278,900$           

3.2 Buildings 

3.2.1 Lakeshore Pumphouse
Masonry block
   North exterior wall 30 m2 200 6,000$               
   East exterior wall 30 m2 200 6,000$               
   South exterior wall 30 m2 200 6,000$               
   West exterior wall 30 m2 200 6,000$               
   Interior walls 30 m2 175 5,250$               
Roof (2x4 timber truss, R-40 batt insulation and sheathing) 100 m2 125 12,500$             
Standing Seam Metal Roofing 100 m2 350 35,000$             
Soffits 40 m2 200 8,000$               
Hardie plank w/ insul + 92mm steel stud 120 m2 100 12,000$             
Miscellaneous architectural finishes allowance 1 LS 5,000 5,000$               

Total 3.2.1 - Lakeshore Pumphouse 101,750$           

TOTAL 3.2 - BUILDINGS 101,750$           

3.3 Miscellaneous Metals

3.3.1 Miscellaneous Metals Allowance 1 LS 20,000 20,000$             

TOTAL 3.3 - MISCELLANEOUS METALS 20,000$             

3.4 Doors, Windows, and Hatches
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Job No. 60159280
3-May-13

Rev. 1
Greater Vernon Water
8.6 ML/d Okanagan Lake Raw Water Pump Station

Conceptual Capital Cost Estimate

Item Description Quantity Unit Unit Extension
Price ($)

3.4.1 Single Door 2 ea 4,000 8,000$               
3.4.2 Double Door 1 ea 7,500 7,500$               

TOTAL 3.4 - DOORS, WINDOWS, HATCHES 15,500$             

TOTAL 3.0 - STRUCTURAL 420,000$           
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Job No. 60159280
3-May-13

Rev. 1
Greater Vernon Water
8.6 ML/d Okanagan Lake Raw Water Pump Station

Conceptual Capital Cost Estimate

Item Description Quantity Unit Unit Extension
Price ($)

4.0 PROCESS MECHANICAL

4.1 Mechanical Equipment

4.1.1 Lakeshore Pump Station
Raw water pumps 2 ea 112,392 224,784$         
Isolation, check and bypass valve assembly (per pump) 2 ea 20,250 40,500$           
Surge Anticipating Valve 1 ea 10,125 10,125$           
Well slide gate (incl. 50% cost for installation) 1 ea 29,700 29,700$           
Installation allowance 1 LS 67,500 67,500$           

Total 4.1.1 - Lakeshore Pumphouse 372,609$        

TOTAL 4.1 - MECHANICAL EQUIPMENT 372,609$        

4.2 Piping, Fittings, and Valves
4.2.1 Piping, Fittings, and Valves Allowance 1 LS 20,000 20,000$           

TOTAL 4.2 - PIPING, FITTINGS, AND VALVES 20,000$          

TOTAL 4.0 - PROCESS MECHANICAL 392,600$        
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Job No. 60159280
3-May-13

Rev. 1
Greater Vernon Water
8.6 ML/d Okanagan Lake Raw Water Pump Station

Conceptual Capital Cost Estimate

Item Description Quantity Unit Unit Extension
Price ($)

5.0 BUILDING MECHANICAL

5.1 Building Heating and Ventilation 
5.1.1 Lakeshore Pumphouse 1 LS 35,000 35,000$            

TOTAL 5.1 - BUILDING HEATING AND VELTILATION 35,000$            

TOTAL 5.0 - BUILDING MECHANICAL 35,000$            
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Job No. 60159280
3-May-13

Rev. 1
Greater Vernon Water
8.6 ML/d Okanagan Lake Raw Water Pump Station

Conceptual Capital Cost Estimate

Item Description Quantity Unit Unit Extension
Price ($)

6.0 ELECTRICAL AND INSTRUMENTATION

6.1 Electrical 
6.1.1 Lakeshore Pumphouse

Electrical service and BC Hydro connection fees 1 LS 15,000 15,000$             
MCC and power distribution 1 LS 75,000 75,000$             
Raw Water PS Exterior Stand-By Generator 200 kW rated C/W 
enclosure, tank and transfer switch

1 LS 0 -$                      

Power feeders to Process Loads 1 LS 55,000 55,000$             
Cable Tray and Grounding installation 1 LS 10,000 10,000$             
Lighting and small power 1 LS 7,500 7,500$               
Testing, Commissioning and Start-up 1 LS 7,500 7,500$               

Total 6.1.1 Lakeshore Pumphouse 170,000$          

TOTAL 6.1 - ELECTRICAL 170,000$          

6.2 Instrumentation
6.2.1 Instrumentation and Controll Allowance 1 LS 75,000 75,000$             

TOTAL 6.2 - INSTRUMENTATION 75,000$            

TOTAL 6.0 - ELECTRICAL & INSTRUMENTATION 250,000$          
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