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File: 1577.0104.01 – R2
Revision: 5

The Water Master Plan Update will require analysis of the District of Lake Country (District) hydraulic
water model. The existing conditions scenario of the hydraulic water model was updated in April 2019 to
reflect current infrastructure and demands. This memo outlines the design criteria guiding the overall
assessment of the District’s water supply system.  While the water model is not being updated as part of
this Master Plan assessment these criteria can be used to update the model in a subsequent assignment
in order to evaluate the impact on projects needed to support growth.

The District has noted previously that there are relatively recent watermains that are not shown in the
current GIS dataset. Many of these watermains are a likely associated with smaller developments on the
periphery of the water system. However, any recent upgrades (or abandoned pipes) along major
distribution trunks should be incorporated into the existing and future conditions models prior to any future
analysis work.

In general, levels of service are expected to remain unchanged from the 2012 Water Master Plan.

Existing Water Demands

The District provided SCADA data for the period of 2016 through 2019. 2019 was quite wet and was not
included in the analysis below. The overall system demands for the four (4) major systems (Kalamalka,
Oyama, Okanagan, Beaver) are summarized in Table 1 below.

Table 1 – Existing System Demands from SCADA

Demand Scenario Unit 2016 2017 2018 Average
ADD L/s 269 268 239 258
MDD L/s 906 984 873 921
PHD L/s 1,047 1,145 1,011 1,068
Ratio MDD:ADD - 3.4 3.7 3.7 3.6
Ratio PHD:MDD - 1.2 1.2 1.2 1.2

The District noted that there was an average of 2,600 acres of agricultural irrigation in production in all of
its water systems, consuming between 1,600 and 2,000 cubic meters per acre per year.

An application rate of 508mm/year (20 inches) – which equates to 2,055 m3/year - will be utilized to
estimate future demands for any additional agricultural use.

The annual consumption records for 2017 and 2018 estimate non-revenue water at 15% and 19% of
average day demands respectively. A value of 20% will be used in the water models.
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Urban Systems maintains two separate models for the District:

· Model #1 represents the combined Okanagan and Beaver Lake systems.
· Model #2 represents the combined Kalamalka Lake and Oyama Creek system.

Unit counts were updated in the models in 2019. Unit demands were adjusted in order to best match the
overall SCADA records for the system flows during peak daily and peak hourly conditions. Tables 2a and
2b list the revised unit demands for the two models respectively.

Table 2a – Existing Water Demands
Okanagan and Beaver Lake Systems

Unit Demand Type
Unit Count Unit Rate

(L/s/unit)
System

MDD (L/s)
Peaking
Factor

System
PHD (L/s)

Irrigated Hectares 655 0.59000 (1) 386.5 1.10 425.1
Metered Domestic – Indoors 10,669 (3) 0.00255 (2) 27.2 1.50 40.8
Metered Domestic – Outdoors 10,669 (3) 0.01019 (2) 108.7 1.50 163.1

Subtotal 522 629
Non-revenue water (20% of ADD) 32 32

Total 555 1.20 661
Average value from 2016-2018 SCADA data 555 665

Ratio between model & SCADA 99.9% 99.4%
(1) Set unit agricultural value to achieve good alignment under MDD conditions.

(2) 0.00255 + 0.01019 = 1100 L/capita/day, which correlates well with Q3 data (1125 L/c/d average for 2017/2018) for residential and seasonal irrigation

(3) Equivalent population: unit counts as provided by District in 2012 and subsequent growth estimates between 2012 and 2019. Includes CoK lands

Table 2b – Existing Water Demands
Kalamalka Lake and Oyama Creek Systems

Unit Demand Type
Unit

Count
Unit Rate
(L/s/unit)

System MDD
(L/s)

Peaking
Factor

System
PHD (L/s)

Irrigated Hectares 411 0.79600 (1) 327.2 1.1 359.9
Metered Domestic – Indoors 1,543 (2) 0.00255 3.9 1.5 5.9
Metered Domestic – Outdoors 1,543 (2) 0.01019 15.7 1.5 23.6

Subtotal 347 384 389
Non-revenue water (20% of ADD) 19 19

Total 366 1.10 408
Average value from 2016-2018 SCADA data 366 402

Ratio between model and SCADA 100.0% 101.5%
(1) Set unit agricultural rate to achieve good alignment under MDD conditions.

(2) Equivalent population: 610 Single family units, 7 multifamily units and an average density of 2.5 persons/unit
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Bylaw Design Criteria for Future Demands

Demands due to growth are set out in the District’s Subdivision and Development Servicing Bylaw 985,
2016. Table 3 presents the bylaw demand criteria for domestic consumption.

Table 3 – Bylaw Domestic Demand Criteria

Demand Scenario Unit Value
Average Day Demand (ADD) L/capita/day 900
MDD L/capita/day 1,800
PHD L/capita/day 4,000
Ratio MDD:ADD - 2.0
Ratio PHD:MDD - 2.2

Non-residential demands for industrial, commercial, and institutional (ICI) development are based on an
equivalent population determined by the size of development multiplied by the values in Table 3. ICI
densities are listed in Table 4 below.

Table 4 – Equivalent Populations for ICI Development

Development Type Density (people/Ha)
Industrial 50
Institutional 50
Commercial 75

The District will continue to rely on the bylaw values from Tables 3 and 4 to guide water system design for
new developments. For the Water Master Plan, however, the current usage recorded by the District’s
SCADA system (Tables 2a and 2b) will be applied to future growth to determine ultimate system
demands.

Existing irrigation volumes varied between 1,600 and 2,000 cubic meters per acre in the 2016-2018 data.
A District review of agricultural usage has led to a recommended average application of 20 inches/acre
(508mm/acre, 2,055 m3/acre or 5,080 m3/hectare) to be used for all analyses in the Water Master Plan.
The existing irrigation demands in the water model may need to be reviewed and adjusted.

The 2012 Water Master Plan assumed the District’s water consumption would achieve a 25% water use
efficiency reduction. Universal metering has since been completed and the 2012 approximate usage of
10,000 ML/day was reduced to 7,325 ML/day by 2018/2019, meeting the objectives of the 2012 WMP.
Further reductions due to conservation are not currently forecast given their uncertainty.

The District has requested that 120 L/s be allocated for the ultimate buildout of the City of Kelowna lands.
The current MDD estimate is 10 L/s to the City parcels.
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Fire Flows

Fire flow for developments are governed by Fire Underwriters Survey (FUS) requirements and are
reviewed on a case by case basis during the permitting stage. For the Water Master Plan, the District’s
minimum fire flow requirements based on land use/zoning will be used to determine system deficiencies
and are shown in Table 5.

Table 5 – Required Fire Flow

Zoning Status
Required Fire Flow
(L/s) (L/min)

Residential – Single/two dwelling housing Existing 60 3,600
Residential – Single/two dwelling housing Future 83 5,000
Residential - Modular/mobile homes Existing 60 3,600
Residential - Modular/mobile homes Future 83 5,000
Residential - Threeplex/fourplex housing Existing/Future 90 5,400
Residential - Apartments and row housing Existing/Future 150 9,000
Commercial Existing/Future 150 9,000
Institutional Existing/Future 150 9,000
Industrial Existing/Future 225 13,500

Supplemental to the values presented in Table 5, the design criteria presented in the Small Diameter
Watermains and Lakestone Water Master Plan Integration reports shall remain in effect for those study
areas.

Pressures

General system operation and PRV settings are not expected to change, however a cursory review of
system pressures will form part of the hydraulic model analysis, typically under static and peak hour
demand conditions. Table 6 outlines the District’s criteria for pressures.

Table 6 – Pressure Constraints

Flow Condition Pressure (kPa) Pressure (psi)
Maximum static 827 120
Minimum static 275 40
Minimum residual – peak hour 250 35
Minimum residual – flow hydrant under MDD+FF 140 20

Growth Forecasts and Demands

The District provided approximate locations, unit counts and timing to reflect the growth anticipated
across the municipality for the next 20 years.
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The growth map has been attached for reference to this document. It is assumed that all retrofit areas
identified on the map are already serviced by the community water system. In additional to the map, the
District anticipates 9.5 ML/d (110 L/s) additional growth within the City of Kelowna parcels serviced by the
Okanagan Lake system. All institutional, commercial and industrial lands are considered built-out within
the District and as such, no additional growth in ICI demands have been forecast.

Table 7 provides a broad overview of the growth projections and the community water system that each
area would be connected to.

Table 7 – Residential Growth Projections and Demands

Development Probable Water
Source

Estimated
Units

Equivalent
Population (1)

ADD
(ML/d) (3)

MDD
(ML/d) (2)

The Lakes Okanagan/Beaver 150 375 0.15 0.41
Lakestone Okanagan/Beaver 800 2000 0.81 2.20
Lots 61/62 Tyndall Road Okanagan/Beaver 100 250 0.10 0.28
Lakestone – Floating phase Okanagan/Beaver 150 375 0.15 0.41
Glenmore 3 Okanagan/Beaver 30 75 0.03 0.08
Chase Road Okanagan/Beaver 20 50 0.02 0.06
Main Street Okanagan/Beaver 450 1125 0.46 1.24
McCarthy North Okanagan/Beaver 175 437.5 0.18 0.48
McCarthy South Okanagan/Beaver 300 750 0.30 0.83
Copper Hill Okanagan/Beaver 65 162.5 0.07 0.18
Woodsdale West Okanagan/Beaver 550 1375 0.56 1.51
Woodsdale East Okanagan/Beaver 150 375 0.15 0.41
Lodge Road South Okanagan/Beaver 90 225 0.09 0.25
McCoubrey Plateau Okanagan/Beaver 650 1625 0.66 1.79
Glenmore Industrial Okanagan/Beaver 150 375 0.15 0.41
Carr’s Landing – Lakepine Okanagan/Beaver 113 282.5 0.11 0.31
Carr’s Landing – Barkley Okanagan/Beaver 25 62.5 0.03 0.07
Carr’s Landing – Eastside Okanagan/Beaver 146 365 0.15 0.40
Carr’s Landing – Coral Beach Okanagan/Beaver 80 200 0.08 0.22
Carr’s Landing – Private Okanagan/Beaver 75 187.5 0.08 0.21
Cornwall Road Kalamalka 100 250 0.10 0.28
Oyama Isthmus Kalamalka 300 750 0.30 0.83
Pelmewash Parkway – North Kalamalka 50 125 0.05 0.14
Pelmewash Parkway – South Okanagan/Beaver 50 125 0.05 0.14

Total 4,786 11,965 4.85 13.17
(1) assumed density of 2.5 persons per unit

(2) residential demand rate of 1,100 L/capita/day applied based on SCADA data (same value as Tables 2a and 2b)

(3) residential demand rate of 405 L/capita/day applied based on SCADA data
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The demands due to expansion of agricultural to full production have been based upon using an average
measured application rate of 20 inches per acre per year as average day demand for lands currently not
in production. Full allotment, an application of 30 inches/acre/year, will not be considered in the report.
For maximum day demand estimates, the current application rate of 0.59 L/s/Ha (as determined by
SCADA) has been used for the future growth lands as well. The irrigation rate for existing lands in
production has not been increased from the currently observed rate, which is 30% below the 20 inches
per year.

In November 2019, the District prepared an Agricultural Water Assessment report. Table 8 presents the
current and potential agricultural production lands within the community.

Table 8 – Agriculture Potential

Water Source
Land in Production Land not in Production Total Land
Acre Ha Acre Ha Acre Ha

Beaver/Okanagan 1,618 655 290 117 1,908 772
Oyama Creek 786 318 148 26 934 344
Kalamalka Lake 230 93 63 60 293 153
Total 2,634 1,066 501 203 3,135 1,269

Tables 9a and 9b show the anticipated growth in agricultural demand based on Table 8 land areas and
the unit rates for the respective water sources.

Table 9a – Agriculture Potential – Average Day Demand (ADD)

Water Source
New Production

Lands (Ha)
Unit Agricultural Rate ADD

(L/s)L/Ha/s L/Ha/day
Beaver/Okanagan 117 0.161 (1) 13,920 18.90
Oyama Creek 60 0.161 (1) 13,920 9.56
Kalamalka Lake 26 0.161 (1) 13,920 4.11
Total 203 32.66

(1) maximum 20” (0.508m) application per year = 2,055 m3/year

Table 9b – Agriculture Potential – Maximum Day Demand (MDD)

Water Source
New Production

Lands (Ha)
Unit Agricultural Rate MDD

(L/s)L/Ha/s L/Ha/day
Beaver/Okanagan 117 0.590 (1) 51,000 69.24
Oyama Creek 60 0.590 (1) 51,000 35.34
Kalamalka Lake 26 0.590 (1) 51,000 15.04
Total 203 119.62

(1) recorded value from 2016-281 SCADA data
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An estimate of ultimate demands for each combined system is presented in Table 10 and Table 11.

Table 10 – Ultimate Demands (ADD)

Development
Kalamalka/Oyama Okanagan/Beaver Total

ML/day ML/year ML/day ML/year ML/day ML/year
Existing Waterworks 0.80 310 5.90 2,143 6.70 2,453
Existing Agriculture 5.70 2,094 5.30 1,952 11.00 4,046
Non-revenue Water 1.60 601 2.80 1,024 4.40 1,625
Total Existing ADD 8.10 3,005 14.00 5,119 22.1 8,124
Growth from Residential 0.46 168 4.38 1,597 4.83 1,767
Growth within CoK parcels 0 0 4.75 1,734 4.75 1,734
Growth from Agriculture 1.20 434 1.60 596 2.80 1,030
Ultimate Demand 9.76 3,607 24.73 9,047 34.49 12,654

Table 11 – Ultimate Demands (MDD)

Development
Kalamalka/Oyama Okanagan/Beaver Total
L/s ML/day L/s ML/day L/s ML/day

Existing Waterworks 20 1.70 136 11.7 156 13.40
Existing Agriculture 327 28.30 386 33.40 714 61.70
Non-revenue Water 19 1.60 32 2.80 52 4.50
Total Existing MDD 366 31.60 555 47.90 921 79.50
Growth from Residential 14.3 1.24 138 11.89 152 13.12
Growth - CoK parcels 0 0 110 9.5 110 9.5
Growth from Agriculture 50 4.40 69 6.00 119 10.40
Ultimate Demand 430 37.24 870 75.2 1,300 112
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Licensing

Table 12 summarizes the current licensing held by the District.

Table 12 – Water License Annual Flow Summary

Kalamalka Oyama Okanagan Beaver Total
Existing Water License (ML)
a. Irrigation 1,594 2,639 0 7,459 11,692
b. Water Works 124 1,252 10,997 1,204 13,577
c. Total 1,718 3,891 10,997 8,661 25,267
Water Availability
a. Watershed Yield 1,718 4,400 10,997 9,868
b. Fish Flows 0 0 0 1,750
c. Estimate Operational Waste 0 480 0 617
d. Total 1,718 3,920 10,997 7,501 24,136

Table 13 compares the estimated system demands due to growth and the maximum withdrawal rates
from each source.

Table 13 – Water Works Projections (ML/day)

Flow Condition Kalamalka Oyama Okanagan Beaver Total
Existing consumption (MDD) 0.90 0.80 7.80 4.00 13.50
Non-revenue Water 0.40 1.30 2.10 0.70 4.50
Development growth (residential) 1.24 0.00 4.72 7.17 13.12
City of Kelowna growth (ICI) 0 0 9.5 0 9.5
Ultimate demand (non-agricultural) 2.54 2.10 24.00 11.87 40.54
Water License Max. Day Withdrawal 0.3 6.8 32.0 4.80 44.0

As Table 10 shows, the total estimated waterworks requirement is 2,453 + 1,767 +1,734 + 1,625 (100%
of NRW) = 7,578 ML/year, which can be accommodated by the current licensing. The future demands for
the Kalamalka and Beaver Lake systems exceed their respective maximum day withdrawal rates and will
require partial conversion of irrigation license to waterworks use.

Future Model Updates

The growth units form Tables 7 and 8 in the future should be added to the future conditions model per the
general locations shown on the development map. Future demand in each area should be allocated
evenly across all model nodes within the catchment.
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Climate Change Impacts

The 2012 WMP included a 10% increase for demand growth due to climate change. Climate change
impacts are difficult to predict and quantify. The District will actively measure and manage water use to
adjust to future supply conditions and not build in an additional capacity.

Storage

Reservoirs are typically sized to include balancing, fire flow and emergency storage. Given that both the
Okanagan/Beaver Lake and Kalamalka Lake/Oyama Creek systems are interconnected and have dual
sources for supply, emergency storage is not expected to be a requirement and storage sizing will be
predicated solely on fire flow and balancing needs. Emergency storage will only be required for satellite
zones, such as the Lakes and Lakestone.

The treated water storage at the Eldorado site (Beaver Lake source) sustains flows during larger fire
events. The Okanagan Lake reservoir is only sized for a maximum fire flow of 90 L/s under maximum day
demand conditions. A PRV at the Glenmore Booster station allows supplemental water from the Beaver
Lake system to enter the Okanagan Lake system.

A backup generator is present at the Kalamalka Lake intake and booster station, which can supplement
flow from both the Irvine and Oyama reservoirs.

Sincerely,

URBAN SYSTEMS LTD. Reviewed by;

Jason Barta Steve Brubacher,
Municipal Infrastructure Analyst Principal, Project Engineer
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MEMORANDUM 
 

304 - 1353 Ellis Street, Kelowna, BC  V1Y 1Z9  |  T: 250.762.2517 

DATE: September 10, 2021 

TO: Kiel Wilkie (District of Lake Country) 

CC: Greg Buchholz (District of Lake Country) 

FROM: Steve Brubacher and Jason Barta 

FILE: 1577.0104.01 

SUBJECT: Kalamalka and Oyama Servicing Rev.2 

 
The purpose of this memorandum is to provide an updated analysis of the servicing approaches for the area 
serviced by the Kalamalka and Oyama water supplies.  Both systems are comprised of agricultural and domestic 
customers.  At the present time, the Kalamalka source has both chlorination and UV disinfection installed in order 
to treat viruses and bacteria while the Oyama supply only has chlorination installed.  The two systems are 
interconnected such that water from the Kalamalka system can be pumped into the Oyama system through the 
Sawmill Booster Station.  The Sawmill booster station capacity is 50 l/s with the largest pump out of service.  This 
allows the Kalamalka system to supply the combined system demands outside of the agricultural irrigation 
season.   

The District is interested in exploring a domestic customer separation strategy for Oyama so that Kalamalka 
water can be supplied to them year round and avoid the need for a water quality advisory and impacts associated 
with high turbidity.  Fire flows are proposed to remain supplied from the irrigation system.  Further the District 
recognizes that additional treatment may be an eventual requirement for either source.  The risk requiring 
filtration for Kalamalka Lake is the potential presence of mussels or toxic algae while in Oyama it is the high 
turbidity events.  By supplying all domestic water use from one source only a single treatment plant will be 
required.  The preferred location for this treatment plant is Kalamalka Lake given the lower variability in water 
quality.   
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The following table illustrates both the existing and anticipated growth in demand for each system.   

 Existing Future 

 Annual Demand 
(ML/year) 

Maximum Day 
Demand (ML/day) 

Annual Demand 
(ML/year) 

Maximum Day 
Demand (ML/day) 

Kalamalka  788 7.7 1084 10.3 

-Kalamalka Waterworks 164 0.9 331 2.1 

-Kalamalka Agriculture 474 6.4 604 7.7 

-Kalamalka N.R.W. 150 0.4 150 0.4 

Oyama 2,217 23.9 2,521 27.0 

-Oyama Waterworks 146 0.8 146 0.8 

-Oyama Agriculture 1,620 21.9 1,924 25.0 

-Oyama N.R.W. 451 1.3 451 1.3 

 

For comparison below are the Water Licenses and source water availability as estimated in the 2012 Master Plan.   

 Kalamalka Oyama 

Existing Water License   

a. Irrigation 1,594 ML/year 2,639 ML/year 

b. Water Works 

(Maximum day withdrawal) 

124 ML/year 

(0.3 ML/day) 

1,252 ML/year 

(6.8 ML/day) 

c. Total 1,718 ML/year 3,891 ML/year 

Water Availability   

a. Watershed Yield  1,718 ML/year 4,400 ML/year 

b. Fish Flows 0 ML 0 ML 

c. Est. Operational Waste 0 ML/year 480 ML/year 

d. Total 1,718 ML/year 3,920 ML/year 

The 2019 Oyama Watershed and System Hydrologic Assessment concluded that the system is marginally 
deficient in the 200 year time frame with projected climate change impacts in meeting a current annual demand 
of 2,188 ML/year. In drought years, it will be necessary to limit agricultural irrigation to align with source supply. 
As illustrated above, the District will need to partially convert some of the Kalamalka irrigation license to meet 
current and future waterworks needs. 
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In collaboration with the District we have reviewed a number of servicing options that build off of the work 
previously completed.  The proposed servicing concept is illustrated in Figures 1 and 2.  We have not modeled the 
domestic distribution network but rather assumed that a 100mm distribution line will be used in most locations 
since there are not any hydrants.   

The Oyama system upgrades identified in the Small Diameter Watermains (SDWM) report did not address fire 
flow availability as the District was unsure of how the system would ultimately be operated at the time. The 
SDWM identified one viable watermain loop near Oyama and Broadwater Roads and provided costs for 
replacement of GI watermains and existing PRV stations. 

Figure 1 shows the watermain upgrades necessary to provide the target fire flow of 83 L/s (5,000 L/min) to all 
parcels within the Oyama service area. 

 

Below is a summary of the booster station performance parameters and reservoir storage assessment. 

 

Sawmill Booster Station 

- Required Design flow: 10.2 l/s with a balancing reservoir, OR 

14.8 to provide peak hour flows without a reservoir in place. 

- Existing Installed Capacity: 50 l/s 

 

Reservoir Storage Assessment 

Reservoir Storage Requirements 
Kalamalka (Irvine) Oyama 

Volume Volume 

A. Fire Storage  83 L/s for 1.75 hrs = 525 m3 83 L/s for 1.75 hrs = 525 m3 

B. Peak Hour Balancing – 25% of MDD 
(non-agricultural demands only) 

25% of 2.5 ML/day or 635 m3 25% of 2.1 ML/day or 515 m3 

C. Emergency Storage – 25% of A+B 0 (1) 260 (2) 

Total Required (m3) 1,160 m3 1,300 m3 

Total Available (m3) 1,000 m3 1,500 m3 

(1) emergency power available to run single duty pump at station 

(2) Sawmill booster does not have backup power. 
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Based on the design criteria, the Kalamalka system is showing a storage deficiency. The backup generator at the 
Kalamalka pump station can allow 1-125 hp pump to run at 85 L/s. Under normal power conditions, the two duty 
pumps can provide 135 L/s of flow to the system, sufficient for the maximum day demand of 117 L/s, but not the 
peak hour demand of 177 L/s. The Sawmill PRV can supplement flow to the Kalamalka system, providing the 
shortfall in volume from the Oyama system. The storage capacity requirements in Kalamalka will need to be 
reviewed in further detail if and when the treatment plant advances or incorporated into the Irvine Booster 
station upgrade project. 

 

There is sufficient storage at the existing Oyama reservoir to accommodate the domestic balancing at that 
location if one of the reservoir cells was dedicated to domestic storage and the other to raw water fire flow 
storage. However, to do so would require approximately 800 meters more dedicated supply main plus an 
additional 800 meters of distribution main back to Todd Road. The additional watermain requirements 
associated with consolidating all storage at the existing Oyama Reservoir site is estimated at $840,000 but does 
not include land acquisition or access road construction. 

Alternatively, there is sufficient capacity in the Sawmill Booster Station such that peak hour demands can be met, 
but a generator would be required at the booster station to eliminate power failure impacts. 

The costing in the next section has been presented based on two options (with and without a new reservoir and 
associated main).  

 

 
The capital costs for this servicing concept are summarized below.  These are in 2021 dollars. 

Description 
Without New 

Balancing Reservoir 
With New 

Balancing Reservoir 

Fire Flow Upgrades $6,108,000 $6,108,000 

System Separation $8,863,000 $8,863,000 

Balancing Reservoir and Dedicated Supply Main $0 $1,240,000 

Subtotal $14,971,000 $16,211,000 

25% Contingency allowance $3,743,000 $4,053,000 

10%/15% Engineering allowance $1,552,000 $1,676,000 

Total $20,266,000 $21,940,000 
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In conclusion, we have developed a servicing concept that will allow for the separation of the Oyama domestic 
demands from the irrigation demands. The concept will remove the need for a water quality advisory each spring 
and also centralize the need for treatment on the source with the most consistent water quality. 

It is recommended that the District review the service concept presented as well as the financial viability to 
confirm the path forward. Once confirmed that if a new reservoir is determined to be the best solution, it is 
recommended that a balancing reservoir location be reviewed. 

Finally, we recommend that the District develop a phasing plan. 

 

 

 

 

Sincerely,  
URBAN SYSTEMS LTD. 

     
 
Jason Barta      Steve Brubacher, P.Eng. 
Municipal Infrastructure Analyst   Principal 
 
 
/sb 
Enclosure 
 
U:\Projects_KEL\1577\0104\01\R-Reports-Studies-Documents\R2-Tech Memos\2022-11-30 Oyama Kalamalka Technical Memo - Rev 2.docx 
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DATE: August 6, 2021
TO: Kiel Wilkie (District of Lake Country)
CC: Greg Buchholz (District of Lake Country)

FROM: Steve Brubacher and Jason Barta
FILE: 1577.0104.01

SUBJECT: Carrs Landing Servicing - Rev. 2

1.0 INTRODUCTION
The purpose of this memorandum is to provide an update to the Carrs Landing Water Servicing Review
completed by Urban Systems in March 2020.  The objectives of this review are to provide a cost-effective servicing
strategy that can be phased.  The Water Service Area map has been included in Appendix A illustrating the
boundary for each system.

Service Area Current Ownership and Operation
Lakepine District of Lake Country
Barkley Private (Individual Systems)
Eastside Private (Operated by the Province of BC)

Coral Beach District of Lake Country
Carrs Landing Private (Individual Systems)

2.0 WATER DEMANDS
The water demands presented in the previous memo have been updated to reflect the overall updated Water
Master Plan demand values based on District wide consumption trends.  As these systems are integrated it will
be important that leak detection be completed since some of the systems currently exceed these demand
thresholds.  No water is provided for agricultural use.

· Domestic Demands

o Density of 2.5 people per dwelling unit

o Max Day Demand of 1,100 litres/person/day

o Peak Hour Demand of 1,650 litres/person/day (peaking factor of 1.5)

· Fire Flow = 83 l/s for a duration of 1.75 hours

Service Area
Existing parcel count

within boundary
Full buildout

(see note below)
Equivalent
Population

Maximum Day
Demand (l/s)

Peak Hour
Demand (l/s)

Lakepine 113 226 565 7.2 10.8
Barkley 25 50 125 1.6 2.4
Eastside 146 292 730 9.3 14.0

Coral Beach 80 160 400 5.1 7.7
Carrs Landing 75 150 375 4.9 7.4

Total 439 878 2,195 28.0 42.1

The full buildout assumes a one single family dwelling per parcel as well as one secondary suite per parcel. This
can be reviewed in further detail as part of design and oversizing considered at that time based on the timing for
the anticipated growth.
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3.0 SERVICING OPTIONS
In  collaboration  with  the  District  we  have  reviewed  a  number  of  servicing  options  that  build  off  of  the  work
previously completed.  It has been determined that while previously discounted, a servicing concept that extends
the existing District water system along Carrs Landing Road is preferred.  Due to the variation in elevations, there
is the need to either install a booster station in order to supply water to the Lower Lakepine Reservoir or to install
a 1.8 km dedicated high pressure main from the upstream side of the Goldie pressure reducing valve station to
the Lower Lakepine Reservoir.

The booster station option (Option #1) will pump water from the Carrs Landing Road watermain to the Lower
Lakepine Reservoir. The high pressure trunk option (Option #2) allows gravity flow into the Lower Lakepine
Reservoir but requires an upgrade to the existing booster station suction side piping in order to maintain an
adequate HGL for the existing booster.

Both options will ultimately require an upgrade of the existing Lower Lakepine Booster station from its current
capacity of 6 L/s to 25 L/s.

The table below is a summary of the booster station performance parameters and reservoir storage assessment.

Option Existing booster @ Lake Carrs Landing Road booster Lower Lakepine booster

#1 Decommission 30 L/s @ 90m TDH
25 L/s @ 77m TDH

Maintain altitude valve

#2 Decommission n/a
25 L/s @ 77m TDH.

Maintain altitude valve

The proposed Carrs Landing Road booster can be constructed with a staged approach. Stage 1 includes 2 – 10 L/s
pumps (one duty and one standby) sufficient to meet the needs of the Lakepine system, Stage 2 adds a third
identical pump to meet the ultimate needs of the Lakepine and Carrs Landing expansion areas. Stage 2 will not
include a fourth, backup pump as the District has advised that they will manage flows should operational issues
occur with the booster station that takes one pump out of service.

The District has determined that the booster station (Option #1) is the preferred servicing approach since it allows
the District to proceed with water quality and fire flow objectives in separate phases, thereby breaking capital
expenditures into more manageable amounts per year.

From a distribution perspective a number of options have also been reviewed. Extending servicing to the
remainder of the service area requires connection to the Upper Lakepine Reservoir HGL with eventual pressure
reducing valves as the service extends north in order to fill the existing Eastside and Coral Beach Reservoirs.

The proposed servicing concepts are outlined in Figures 1-4.  The phasing approach is assumed to generally occur
from south to north.

Phase 1 involves supplying Beaver Lake source water to the Lakepine system. Fire flow availability along a portion
of Carrs Landing Road is improved in Phase 1 under Option #2 since the high pressure supply trunk and Small
Diameter Watermain upgrades will be installed in a common trench.
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Phase 2 implements (Option #1) or augments (Option #2) the upgrades along Carrs Landing Road (Small
Diameter Watermain upgrades) to increase fire flow availability to existing customers on Carrs Landing, Pixton
and McCreight Roads as well as within the Lakepine System.

Phase 3 of the concepts expands the water system north of Lakepine to provide service to the remainder of the
Carrs Landing area.

The existing Eastside (2), Lower Lakepine and Coral Beach Reservoirs are not adequately sized for fire storage and
as such will only provide local peak hour balancing.  As such the main from the Upper Lakepine Reservoir needs
to be sized to convey fire flows all the way to the northern end of the system.

Reservoir Storage Assessment

Reservoir
Existing

Volume (m3)
A (m3)

Fire Flow
B (m3)

Balancing
C (m3)

Emergency
Required

Volume (m3)
Has sufficient

storage?
Upper Lakepine 962 525 234 190 948 Yes
Lower Lakepine 309 0 83 21 103 Yes

Eastside #1 153 0 60 15 75 Yes
Eastside #2 364 0 141 35 176 Yes
Coral Beach 89 0 110 28 138 No

The Coral Beach reservoir will be required to draw additional balancing volume from the Eastside #1 reservoir.

4.0 CAPITAL COSTS
The capital costs ($2020) for the servicing concepts have been broken down by phase as illustrated on Figures 1-
4.    A detailed breakdown is provided in Appendix A.

o Phase 1a – Connect Lakepine system to Beaver Lake Source Water
o Phase 2a – Small Diameter Watermain Upgrades
o Phase 2b – Lakepine Fire Flow Upgrades
o Phase 3 – Carrs Landing, Barkley, Eastside and Coral Beach

Phase Description Option #1 Option #2
1 Connect Lakepine system to Beaver Lake $788,000 $1,793,000

2a Small Diameter watermain Fire Flow upgrades $2,018,000 $1,441,000
2b Lakepine Fire Flow Upgrades $700,000 $700,000
3 Expand system north $11,727,000 $11,892,000

Subtotal $15,233,000 $15,826,000
25% Contingency allowance $3,808,000 $3,957,000

10% (linear) / 15% (facilities) Engineering allowance $1,642,000 $1,674,000
Sub-Total $20,683,000 $21,457,000

Water Meters (Barkley, Eastside, Carrs Landing) $246,000 $246,000
Allotment Fees ($7,533 per property – Barkley, Eastside, Carrs Landing) $1,853,000 $1,853,000

Total $22,782,000 $23,556,000
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From a cost allocation perspective Phases 1 and 2 are part of the Small Diameter Mains upgrades and as such are
recommended to be funded through the Water Utility Fund.  Phase 3, the water meters, and the allotment fees
are recommended to be apportioned to each system by the number of existing connections.  The District may
consider a latecomer type agreement in order to obtain cost participation from new connections and reduce the
cost to existing customers.  The following table summarizes the cost allotment to each system.

Service Area Cost Allocation (Option 1) Cost Allocation (Option 2)
Barkley $1.434,000 $1,450,000
Eastside $8,372,000 $8,468,000
Coral Beach $3,905,000 $3,957,000
Carrs Landing $4,301,000 $4,350,000

5.0 CONCLUSIONS AND RECOMMENDATIONS
There  are  two  potential  servicing  concepts  that  extend  the  water  supply  to  the  Carrs  Landing  area.  Both
conceptual options have similar capital costs. Option #1 will have higher annual operating and maintenance costs
than Option #2 due to the lift required to pump water from Carrs Landing Road to the Upper Lakepine reservoir.
However, Option #1 has a lower initial capital investment than Option #2 and may be the only feasible solution
from a financial standpoint.

The pressure zones for  the Carrs  Landing expansion area are theoretical  only  and should be optimized at  the
detailed design stage.

It is also recommended that the District complete leak testing and condition investigation prior to
interconnecting the existing private water systems in order to ensure that demands align with what has been
projected.

Sincerely,

URBAN SYSTEMS LTD.

Jason Barta      Steve Brubacher, P.Eng.
Municipal Infrastructure Analyst   Principal
/sb
Enclosure

U:\Projects_KEL\1577\0104\01\R-Reports-Studies-Documents\R2-Tech Memos\2021-08-05 Carrs Landing Technical Memo - Rev 2.docx
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DECOMMISSION, REMOVE
AND ABANDON INTAKE/PS

REPLACE EXISTING PRV WITH
ABOVE GROUND FACILITY
AND UPGRADE PRV CAPACITY

2-10 L/s @ 90m TDH
(1 DUTY + 1 BACKUP PUMP)
SUCTION PRESSURE 40 psi
DISCHARGE PRESSURE 165 psi

UPGRADE LOWER LAKEPINE
BOOSTER STATION

TO 25 L/s @ 77m TDH

WATERMAIN UPGRADES
PER SMALL DIAMETER
WATERMAINS REPORT

UPGRADE PRV
CAPACITY AND BRING

ABOVE GROUND

ROUTING OF HIGH PRESSURE TRUNK
TO CARRS LANDING EXPANSION AREA

TO BE DETERMINED EXTEND 300mm HIGH PRESSURE
TRUNK TO BARKLEY ROAD HIGH

POINT (532m)

EASEMENT REQUIRED
BETWEEN ROADS.

APPROXIMATE LOCATION
NUYENS PARK

THERE ARE A FEW HOMES ALONG BARKLEY ROAD
THAT HAVE ELEVATION ABOVE 558m, WHICH
WILL REQUIRE INDIVIDUAL SERVICE PUMPS

PRV #5
Proposed

PRV #6
Proposed

PRV #7
Proposed

PRV #2
Proposed

PRV #1
Proposed

PRV #4
Proposed

PRV #3
Proposed

3-10 L/s @ 90m TDH
(3 DUTY PUMPS)
SUCTION PRESSURE 60 psi
DISCHARGE PRESSURE 186 psi300

400

500

600

700

800

TWL 625
Reservoir

Carr's Landing Water System Expansion

El. 554m
Lower Range PRV

Existing Water System

LEGEND

Inactive

Eldorado

El. 339.6m
Lakepine PS

El. 491m
Hill PRV
Forest

El. 586.85m
Reservoir
Upper Lakepine

62 psi
HGL 535

El. 516.6m
Reservoir & Booster

Lower Lakepine

Date:
Project:

Created by:
Reviewed by:

Aug 05, 2021:
1577.0104.01-D

J. Barta
S. BrubacherOption 1

GROWTH

El. 453m
Goldie PRV

54 psi / HGL 491

El. 484m
Pow PRV

Maximum Capacity
65 psi / HGL 530

Moberly Road
Forest Hill and
Closed valve at

Carrs Landing Road
McCreight RoadPixton Road

El. 391m
Carrs Landing PRV

78 psi / HGL 446

Phase 2 Upgrades

150mm PRV 277 L/s
Maximum Capacity of

100mm PRV 95 L/s
Maximum Capacity of

residential consumption information:
2016-2019 SCADA data provides the following

ADD: 405 L/capita/day

Phase 3 Upgrades

Main to be abandonedMDD: 1,100 L/capita/day
PRV
Pump Station

Existing MDD: 27 L/s
Future MDD: 27+40=67 L/s

Future MDD: 13+30=43 L/s
Existing MDD: 13 L/s

TWL 819.3m
Creek Intake
Eldorado

of PRV > 300 L/s
Existing MDD: 40 L/s

Future MDD: 40+30=70 L/s

El. 444m
PRV
Moberly

64 psi
HGL 489

of Lower Reservoir
Moberly Road south

Lakepine

PHASING PLAN

Extend High Pressure trunk from Lakepine Road to Coral Beach

PHASE 3: (Extend system to Carrs Landing/Eastside/Barkey/Coral Beach areas)

Construct new distribution network and PRV's for pressure zones

MDD+FF: 153 L/s

MDD+FF: 150 L/s

MDD+FF: 126 L/s

Phase 1 Upgrades

Road

Existing Main Diameter
Proposed Diameter/Phase

Road elev. 498m
Last customer

Beach
Coral

Utility
Eastside

(currently private)
Carrs Landing

El. 391.08m
Reservoir
Coral Beach

El. 448.74m
Reservoir
Eastside #1

El. 490.00m
Reservoir
Eastside #2HGL 502m

HGL 558m

HGL 446m

HGL 390m

HGL 334m

intersection

56m HEAD OR 80 psi ALLOWS
FOR 40 psi AT UPPER END OF
ZONE AND 120 psi AT LOWER
END UNDER STATIC CONDITIONS

RESERVOIR STORAGE

A: 25% of MDD for balancing storage
S = A + B + C

B: Fire flow storage - 83 L/s for 1.75 hours
C: emergency storage - 25% of A + B

Figure 2

Confim need for dedicated supply main to Upper Lakepine Reservoir.

Upgrade Lower Lakepine Booster Station capacity from 6 L/s to 25 L/s.
Existing altitude valve (PRV) within Lower Lakepine booster to remain active

Confirm high pressure trunk main routing at detailed design stage.
Construct new main (high pressure trunk) from Upper Lakepine reservoir to Lakepine Road.

PHASE 1: (District Projects for Water Quality)
Construct 10 L/s booster station north of Pixton Road.
Decommission existing Lakepine booster at Okanagan Lake.

Upgrade Carrs Landing, Pixton & McCreight Road watermains per Small Diameter Watermains Report.
PHASE 2a: (District Projects for Fire Flow)

Replace Carrs Landing PRV station (capacity and bring above ground).

Upgrade Moberly and Lakepine Road (lower PZ) watermains

BRING NEW MAIN AS FAR
SOUTH AS 14225 CARRS
LANDING ROAD (SEE PLAN)

Replace Moberly PRV station (capacity and bring above ground).

PHASE 2b: (District Projects for Fire Flow)

UPSIZE 100mmØ MAIN
PER SMALL DIAMETER
WATERMAINS REPORT

Upgrade 100mmØ Carrs Landing Road watermains per Small Diameter Watermains Report.
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DECOMMISSION, REMOVE
AND ABANDON INTAKE/PS

REPLACE EXISTING PRV WITH
ABOVE GROUND FACILITY
AND UPGRADE PRV CAPACITY

UPGRADE LOWER LAKEPINE
BOOSTER STATION

TO 25 L/s @ 77m TDH

UPGRADE PRV
CAPACITY AND BRING

ABOVE GROUND

ROUTING OF HIGH PRESSURE TRUNK
TO CARRS LANDING EXPANSION AREA

TO BE DETERMINED EXTEND 300mm HIGH PRESSURE
TRUNK TO BARKLEY ROAD HIGH

POINT (532m)

EASEMENT REQUIRED
BETWEEN ROADS.

APPROXIMATE LOCATION
NUYENS PARK

THERE ARE A FEW HOMES ALONG BARKLEY ROAD
THAT HAVE ELEVATION ABOVE 558m, WHICH
WILL REQUIRE INDIVIDUAL SERVICE PUMPS

PRV #5
Proposed

PRV #6
Proposed

PRV #7
Proposed

PRV #2
Proposed

PRV #1
Proposed

PRV #4
Proposed

PRV #3
Proposed

BRING NEW MAIN AS FAR
SOUTH AS 14225 CARRS
LANDING ROAD (SEE PLAN)300

400

500

600

700

800

TWL 625
Reservoir

Carr's Landing Water System Expansion

El. 554m
Lower Range PRV

Existing Water System

LEGEND

Inactive

Eldorado

El. 339.6m
Lakepine PS

El. 491m
Hill PRV
Forest

El. 586.85m
Reservoir
Upper Lakepine

62 psi
HGL 535

El. 516.6m
Reservoir & Booster

Lower Lakepine

Date:
Project:

Created by:
Reviewed by:

Aug 05, 2021:
1577.0104.01-D

J. Barta
S. BrubacherOption 2

GROWTH

El. 453m
Goldie PRV

54 psi / HGL 491

El. 484m
Pow PRV

Maximum Capacity
65 psi / HGL 530

Moberly Road
Forest Hill and
Closed valve at

Carrs Landing Road
McCreight RoadPixton Road

El. 391m
Carrs Landing PRV

78 psi / HGL 446

Phase 2 Upgrades

150mm PRV 277 L/s
Maximum Capacity of

100mm PRV 95 L/s
Maximum Capacity of

residential consumption information:
2016-2019 SCADA data provides the following

ADD: 405 L/capita/day

Phase 3 Upgrades

Main to be abandonedMDD: 1,100 L/capita/day
PRV
Pump Station

Existing MDD: 27 L/s
Future MDD: 27+40=67 L/s

Future MDD: 13+30=43 L/s
Existing MDD: 13 L/s

TWL 819.3m
Creek Intake
Eldorado

of PRV > 300 L/s
Existing MDD: 40 L/s

Future MDD: 40+30=70 L/s

El. 444m
PRV
Moberly

64 psi
HGL 489

of Lower Reservoir
Moberly Road south

Lakepine

PHASING PLAN

Extend High Pressure trunk from Lakepine Road to Coral Beach

PHASE 3: (Extend system to Carrs Landing/Eastside/Barkey/Coral Beach areas)

Construct new distribution network and PRV's for pressure zones

MDD+FF: 153 L/s

MDD+FF: 150 L/s

MDD+FF: 126 L/s

Phase 1 Upgrades

Road

Existing Main Diameter
Proposed Diameter/Phase

Road elev. 498m
Last customer

Beach
Coral

Utility
Eastside

(currently private)
Carrs Landing

El. 391.08m
Reservoir
Coral Beach

El. 448.74m
Reservoir
Eastside #1

El. 490.00m
Reservoir
Eastside #2HGL 502m

HGL 558m

HGL 446m

HGL 390m

HGL 334m

intersection

56m HEAD OR 80 psi ALLOWS
FOR 40 psi AT UPPER END OF
ZONE AND 120 psi AT LOWER
END UNDER STATIC CONDITIONS

RESERVOIR STORAGE

A: 25% of MDD for balancing storage
S = A + B + C

B: Fire flow storage - 83 L/s for 1.75 hours
C: emergency storage - 25% of A + B

Figure 4

Confim need for dedicated supply main to Upper Lakepine Reservoir.

Upgrade Lower Lakepine Booster Station capacity from 6 L/s to 25 L/s.

Existing altitude valve (PRV) within Lower Lakepine booster to remain active

Confirm high pressure trunk main routing at detailed design stage.
Construct new main (high pressure trunk) from Upper Lakepine reservoir to Lakepine Road.

Construct high pressure trunk - Goldie PRV to Lower Lakepine Reservoir.

Upgrade Carrs Landing Road watermains per Small Diameter Watermains Report.
High pressure trunk/SDW upgrades in common trench

Upgrade suction side piping to maintain adequate pressure.

HIGH PRESSURE TRUNK IN
COMMON TRENCH WITH
SMALL DIAMETER UPGRADES
ALONG CARRS LANDING RD

UPGRADE SUPPLY MAIN TO
ENSURE ADEQUATE

SUCTION PRESSURE FOR
LOWER LAKEPINE BOOSTER

WATERMAIN UPGRADES
PER SMALL DIAMETER
WATERMAINS REPORT

PHASE 1: (District Projects for Water Quality)

Decommission existing Lakepine booster at Okanagan Lake.

Upgrade Pixton & McCreight Road watermains per Small Diameter Watermains Report.
PHASE 2a: (District Projects for Fire Flow)

Replace Carrs Landing PRV station (capacity and bring above ground).

Upgrade Moberly and Lakepine Road (lower PZ) watermains
Replace Moberly PRV station (capacity and bring above ground).

PHASE 2b: (District Projects for Fire Flow)



Carrs Landing Water Supply - Option #1 1577.0104.01D 05-Aug-21

   Phase 1 - connect Lakepine system to Beaver Lake source water (New Booster Station)
   Phase 2a - construct FF improvements (Small Diameter Watermains)
   Phase 2b - construct FF improvements (Moberly Road/Lakepine System)
   Phase 3 - extend water supply to Carrs Landing, Barkley, Commonage and Coral Beach Road areas

PHASE 1 Unit Quantity Unit Cost Extension
Booster Station - 2-10 L/s @ 90m TDH Hp 30 $12,000 $360,000
250mm PVC DR18 watermain (Small Diameter) m 635 $595 $377,825
Decommission Lakepine booster (OK Lake) LS 1 $50,000 $50,000

$788,000
PHASE 2a Unit Quantity Unit Cost Extension

200mm PVC DR18 watermain (Small Diameter) m 1775 $545 $967,375
250mm PVC DR18 watermain (Small Diameter) m 1345 $595 $800,275
Carrs Landing PRV replacement LS 1 $250,000 $250,000

$2,018,000
PHASE 2b Unit Quantity Unit Cost Extension

200mm PVC DR18 watermain (Moberly/Lakepine) m 1010 $545 $550,450
Moberly PRV replacement LS 1 $150,000 $150,000

$700,000
PHASE 3 Unit Quantity Unit Cost Extension

200mm PVC DR18 watermain m 11780 $545 $6,420,100
250mm PVC DR18 watermain m 830 $595 $493,850
300mm PVC DR18 watermain m 4960 $645 $3,199,200
Booster Station - Add third 10 L/s pump Hp 15 $12,000 $180,000
Upgrade Lower Lakepine booster to 25 L/s Hp 32 $12,000 $384,000
New PRV facility LS 7 $150,000 $1,050,000

$11,727,000

$15,233,000
$3,808,000
$1,642,000

$20,683,000

10% Engineering allowance for linear infrastructure.
15% Engineering allowance for pump stations and PRV facilities.
Estimate does not include geotechnical testing, land acquisition costs or legal fees.
Unit costs for watermains includes an allowance for road restoration (asphalt, base and subbase courses)
Watermain unit costs assume 20% of trench excavation will encounter bedrock

New Booster Station suction and discharge pressures
    Phase 1 prior to Small Diameter Watermain upgrades: 40 psi and 165 psi
    Phase 2a after Small Diameter Watermain upgrades: 60 psi and 186 psi
    Phase 1 design point: 10 L/s @ 90m TDH. 1 duty and 1 standby pump (80% efficiency)
    Phase 2a design point: 30 L/s @ 90m TDH. 3 duty pumps (80% efficiency)
Phase 3 Lower Lakepine Booster Upgrade: 25 L/s @ 77m TDH, 2 duty pumps

Phase 3 cost estimate does not include allowance for dedicated supply main to Upper Lakepine Reservoir

Total - Option 1

Subtotal - Phase 3

Subtotal - Phase 1

Subtotal - Phase 2b

Summary

Subtotal - Phase 2a

Subtotal - Option 1
Contingency (25%)

Engineering (10%/15%)



Carrs Landing Water Supply - Option #2 1577.0104.01D 05-Aug-21

   Phase 1 - connect Lakepine system to Beaver Lake source water (High Pressure Trunk)
   Phase 2a - construct FF improvements (Small Diameter Watermains)
   Phase 2b - construct FF improvements (Moberly Road/Lakepine System)
   Phase 3 - extend water supply to Carrs Landing, Barkley, Commonage and Coral Beach Road areas

PHASE 1 Unit Quantity Unit Cost Extension
250mm PVC DR18 watermain (Small Diameter) m 970 $595 $577,150
250mm PVC DR18 watermain (High Pressure Trunk) m 2070 $563 $1,165,410
Decommission Lakepine booster (OK Lake) LS 1 $50,000 $50,000

$1,793,000
PHASE 2a Unit Quantity Unit Cost Extension

200mm PVC DR18 watermain (Small Diameter) m 1775 $545 $967,375
250mm PVC DR18 watermain (Small Diameter) m 375 $595 $223,125
Carrs Landing PRV replacement LS 1 $250,000 $250,000

$1,441,000
PHASE 2b Unit Quantity Unit Cost Extension

Moberly PRV replacement LS 1 $150,000 $150,000
200mm PVC DR18 watermain (Moberly/Lakepine) m 1010 $545 $550,450

$700,000
PHASE 3 Unit Quantity Unit Cost Extension

200mm PVC DR18 watermain m 11780 $545 $6,420,100
250mm PVC DR18 watermain m 830 $595 $493,850
300mm PVC DR18 watermain m 4960 $645 $3,199,200
Upgrade Lower Lakepine booster to 25 L/s Hp 32 $12,000 $384,000
250mm PVC DR18 watermain (booster suction) m 580 $595 $345,100
New PRV facility LS 7 $150,000 $1,050,000

$11,892,000

$15,826,000
$3,957,000
$1,674,000

$21,457,000

10% Engineering allowance for linear infrastructure.
15% Engineering allowance for pump stations and PRV facilities.
Estimate does not include geotechnical testing, land acquisition costs or legal fees.
Unit costs for watermains includes an allowance for road restoration (asphalt, base and subbase courses)
Watermain unit costs assume 20% of trench excavation will encounter bedrock

Estimated maximum pressure along high pressure trunk is 190 psi.
High pressure trunk installed in common trench with Carrs Landing Road Small Diameter upgrades

Phase 3 booster station suction piping upgrade is required due to increased flows to accommodate
Carrs Landing expansion. Upgrade is from high pressure trunk to suction side Lower Lakepine booster.

Phase 3 cost estimate does not include allowance for dedicated supply main to Upper Lakepine Reservoir

Subtotal - Phase 1

Contingency (25%)
Engineering (10%/15%)

Total - Option 2

Subtotal - Phase 2

Subtotal - Phase 3
Summary

Subtotal - Option 2

Subtotal - Phase 2



MEMORANDUM

304 - 1353 Ellis Street, Kelowna, BC  V1Y 1Z9  |  T: 250.762.2517

DATE: March 4, 2021
TO: Kiel Wilkie (District of Lake Country)
CC: Greg Buchholz (District of Lake Country)

FROM: Steve Brubacher and Jason Barta
FILE: 1577.0104.01

SUBJECT: 10th Street (Okanagan Centre Road W) Watermain Extension

1.0 INTRODUCTION
The District has requested that Urban System investigate the feasibility of extending the Okanagan Centre Road
West watermain from its current terminus at 10th Street, further south to 15th Street, or beyond.

The analysis assumes that all upgrades noted in the Small Diameter Watermains Report (SDW, 2016) are included
in the hydraulic model. Sizing will be based on future (2032) MDD plus fire flow conditions.

2.0 WATER DEMANDS
South of 10th street, the existing cadastral map shows very long and slender properties oriented perpendicular to
the lake.

There are approximately 15 existing or potential units between 10th and 14th Streets. There are another 30 existing
or potential units from 14th Street to the hairpin corner further south along the roadway.

The hairpin corner was chosen as the furthest possible limit for the watermain extension. Properties further south
from the hairpin corner would more realistically be serviced from the Lakestone distribution network.

Based on a full  buildout of all  potential properties to the south – to a single family standard and density – the
estimated MDD is approximately 3 L/s. This demand was added to the hydraulic model.

3.0 HYDRAULIC ANALYSIS
A variety of extension options were added to the hydraulic model and are shown in Figure 1. Fire flow availability
was assessed at 14th Street (elevation 349 meters) and 9775 Okanagan Centre Road west (elevation 356 meters,
last property on north side of hairpin corner). The analysis was reviewed under future MDD conditions.

3.1 OPTION 1 – 200MM WATERMAIN EXTENSION
The model estimates the available fire flow at 14th Street and 9775 to be 6,700 L/min and 3,800 L/min, respectively.
The new watermain at both locations meets the minimum fire flow requirement for single family housing as set
out in the District’s Subdivision and Development Servicing (SDS) Bylaw.

3.2 OPTION 2- 250MM WATERMAIN EXTENSION
The model estimates the available fire flow at 14th Street and 9775 to be 10,200 L/min and 6,500 L/min, respectively.
The new watermain between 10th and 14th Street meets the Okanagan Centre Area Target Fire Flow Rate of 10,000
L/min as set out in the Small Diameter Watermains Report. The new watermain south of 14th Street exceeds the
SDS bylaw minimum for single family as well as the elevated residential fire flow target set out in the Small
Diameter Watermains Report.
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3.3 OPTION 3 – 250MM AND 200MM EXTENSION
A new 250mm watermain from 10th Street to 14th Street and a 200mm watermain from 14th Street to 9775 provides
a minimum 10,200 L/min along the 250mm main and 4,300 L/min south of 14th Street.

4.0 CONCLUSIONS AND RECOMMENDATIONS
Table 1 list key benefits and constraints of each of the presented options.

Table 1 – Options Analysis

Option 1 Option 2 Option 3

Capital cost Lowest Highest Middle

10th Street to 14th Street (project length approximately 700 meters)

Meets SDS bylaw minimum fire flow requirements Yes Yes Yes

Meets 5,000 L/min SDW Report FF requirements Yes Yes Yes

Meets 10,000 L/min SDW Report FF requirements No Yes Yes

South of 14th Street (project length approximately 1,300 meters)

Meets SDS bylaw minimum fire flow requirements Yes Yes Yes

Meets 5,000 L/min SDW Report FF requirements No Yes No

Meets 10,000 L/min SDW Report FF requirements No No No

The 10,000 L/min minimum fire flow target for the Okanagan Centre Area cannot be met south of 14th Street
without additional upstream upgrades – above and beyond those identified in the Small Diameter Watermain
Report.

The watermain extension should be reduced to 150mm diameter, south of the last fire hydrant installed as part
of the project.

The watermain extension can only be interconnected to the Lakestone system with an additional PRV, likely near
or south of the hairpin corner adjacent to 9775 Okanagan Centre Road West.
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Sincerely,

URBAN SYSTEMS LTD.

Jason Barta      Steve Brubacher, P.Eng.
Municipal Infrastructure Analyst   Principal

/sb
Enclosure

U:\Projects_KEL\1577\0104\01\R-Reports-Studies-Documents\R2-Tech Memos\2021-03-04 10th Street Extension Technical Memo.docx
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January 27, 2022 File: 1577.0104.01 

District of Lake Country 
10150 Bottom Lake Road 
Lake Country, BC V4V 2M1 
 

Attention: Kiel Wilkie, AScT 

RE: Okanagan Lake Supply Expansion R2 

As communicated, the District has asked for the analysis of an alternative servicing concept based on removing 
dependence on the Beaver Lake source and instead feeding those demands from an expanded license from 
Okanagan Lake (assuming such a license can be secured).  It is envisioned that this supply concept will include: 

 A new intake, chlorination facility, and pump station to convey Okanagan Lake Water to the Eldorado 
Reservoir site (assumed in close proximity to the existing facility) 

 A new UV disinfection at the Eldorado Reservoir site prior to discharge into the treated water storage  

 A new ~6.0 km dedicated main to the Eldorado Reservoir 

Below is a summary of the annual water demands and Water Licenses:   
 

Beaver Lake Licenses 
-Agriculture 
-Waterworks 
-Total 

 
7,459 ML/year 
1,204 ML/year 
8,663 ML/year 

Okanagan Lake Licenses 
-Agriculture 
-Waterworks 
-Total 

 
0 ML/year 

10,997 ML/year 
10,997 ML/year 

Okanagan Demands 
-Existing Demands (Ag) 
- Existing Demands (Waterworks) 
- Non Revenue Water 
-Demand Growth (Ag) 
- Demand Growth (Waterworks) 
- Demand Growth (Kelowna Supply – 
Waterworks) 
-Total Demands 

 
98 ML/year 

1,429 ML/year 
768 ML/year 

0 ML/year 
634 ML/year 
1420 ML/year 

 
4,348 ML/year 

Beaver Lake Demands 
-Existing Demands (Ag) 
- Existing Demands (Waterworks) 
- Non Revenue Water 
-Demand Growth (Ag) 
- Demand Growth (Waterworks) 
-Total Demands 

 
1,854 ML/year 
733 ML/year 
256 ML/year 
596 ML/year 
963 ML/year 

4,402 ML/year 
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As illustrated if all demands were to be shifted to Okanagan Lake there will be a surplus Waterworks license and 
a deficiency of Agriculture Water license. 

In order to convey all of current demands met by Beaver Lake, the Okanagan Lake system will need to be 
expanded by 50 ML/day. Note that 50 ML/day represents the (existing and growth allowance) maximum day 
demand scenario for the customers supplied from Beaver Lake and is not based on the annual average demands 
presented in the table above.  This capacity assumes that the Glenmore Interconnect pump station that conveys 
water from the existing Okanagan Lake fed system to the Beaver Lake System remains for emergency use only.   

The estimated capital cost for the improvements needed to convey this flow from Okanagan Lake is $44,230,000 
including a 25% allowance for contingency and 10-15% for engineering but excluding, borrowing or land 
acquisition costs.  This is broken down in the table below and the pumping and pipeline costs are based on the 
unit rates in the Water Master Plan. 

   

Cost Estimate Quantity Unit Unit Rate Extension 

Intake 1 LS  $     3,000,000  $       3,000,000  

Pump Station 3970 HP  $            5,180  $     20,550,000 

Pipeline (600mm) 6000 m  $            1,780  $     10,680,000  

UV (50 ML/day) 1 LS  $   10,000,000  $       10,000,000  
   

Total $     44,230,000  

 

As a comparison the capital cost for the Beaver Lake source WTP is $47,600,000.  On an operating cost basis the 
pumping and UV electricity cost from Okanagan Lake is estimated at $0.4 Million per year in the first year and 
increasing to $0.55 Million per year by year 20 (based on $0.10/kWh) while the operating cost for the WTP is 
estimated at $0.55 Million in the initial year and rising to $0.86 Million by year 20 based on an assumed average 
cost of $0.20/m3 (based on Peachland’s operating costs).   The 20 year capital plus operating costs assuming a 0% 
discount rate (inflation=interest) is $62 Million for the Beaver WTP and $54 Million (plus land acquisition) for the 
expanded Okanagan Lake Supply.   

The cost for the Okanagan Lake supply assumes filtration exemption is maintained.  In the event that filtration is 
needed on Okanagan Lake then a filtration plant cost will need to be added.   

A multiple account evaluation of the two source options is outlined below: 

 Beaver WTP Okanagan Lake Source 
Expansion 

Regulatory Risks Filtration exemption not available 

 

No license conversion required 

Risk of impacts to DFO/MoE orders 
for Lower Vernon Creek base flows 

Expanded reliance on filtration 
exemption 

License conversion required for 
agriculture use 
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 Beaver WTP Okanagan Lake Source 
Expansion 

Eliminates supply risks with upper 
watershed 

Source Redundancy Two separate sources maintained One source is lost 

Water Quality Risks Risks impacted by upland 
watershed but filtration barrier 
provided 

Risks impacted by Okanagan Lake 
watershed and no filtration barrier 
provided.  Filtration may be 
required at a later date. 

Operational Level of Complexity Higher Lower 

Capital Cost $47.6 Million $44.3 Million + Land Acquisition 

20 Year Total Capital + Operating $62 Million $54 Million + Land Acquisition 

 

As illustrated the costs of both options are within the same order of magnitude and provide a different risk profile 
for each.  The largest risk with increased reliance on Okanagan Lake is the ability to maintain a filtration 
exemption otherwise the treatment costs will also be required for this supply option.  The largest risk for the 
Beaver Lake Supply is the Lower Vernon Creek environmental flow needs and the potential risks associated with 
land slides, wild fires and climate change in the watershed.     

   

 

Sincerely, 
 
URBAN SYSTEMS LTD. 
 

 
 
Steve Brubacher, P.Eng. 
Principal 
U:\Projects_KEL\1577\0104\01\A-Administration\Work Plan\2021-11-26 OK Lake Expansion Scope R1.docx 
 





LAKE COUNTRY WATER MASTER PLAN WATER PIPE COST PER METRE (0-2m depth) DERIVATION

ASSUMPTIONS: 4 of trench in asphalt

Item Description Unit Quantity Unit Price Total Quantity Unit Price Total Quantity Unit Price Total

A. SITE PREPARATION

1.01 Aspalt milling lin.m. 1 15.00 $15.00 1 15.00 $15.00 1 15.00 $15.00

1.02 Disposal of Unsuitable and Import (allowance) cu.m. 0 50.00 $0.00 0 50.00 $0.00 0 50.00 $0.00

1.03 Rock excavation (20%) lin.m. 0.20 150.00 $30.00 0.20 150.00 $30.00 0.20 150.00 $30.00

1.04 Traffic control lin.m. 1.00 15.00 $15.00 1.00 15.00 $15.00 1.00 15.00 $15.00

SUBTOTAL - SECTION A $60 $60 $60

B. ROAD WORK RESTORATION

2.01 Granular subbase (350mm depth) sq.m. 4.0 15.00 $60.00 4.0 15.00 $60.00 4.0 15.00 $60.00

2.02 Granular base (100mm depth) sq.m. 4.0 10.00 $40.00 4.0 10.00 $40.00 4.0 10.00 $40.00

2.03 Asphalt (75mm) sq.m. 4.0 25.00 $100.00 4.0 25.00 $100.00 4.0 25.00 $100.00

SUBTOTAL - SECTION B $200 $200 $200

C. WATER WORKS

3.01 Tie-in complete (1 per 400m distribution 1 per 1000m transmission) ea. 0.0025 5,000.00 $12.50 0.001 5,000.00 $5.00 0.0025 5,000.00 $12.50

3.02 Air/Vacuum Valve (1 per 500m) ea. 0.002 2,500.00 0.002 0.002 2,500.00 $5.00 0.002 2,500.00 $5.00

3.03 Hydrants (1 per 150m) ea. 0.007 6,500.00 $43.33 0.007 6,500.00 $43.33 0.000 6,500.00 $0.00

3.04 Service Connection (1 per 50m) ea. 0.02 1,500.00 $30.00 0 1,500.00 $0.00 0.02 1,500.00 $30.00

SUBTOTAL - SECTION C $86 $53 $48

 SUMMARY $345.84 $313.33 $307.50

Pipe Size (mm) 150 200 250 300 350 400 200 250 300 350 400 500 600 100 150 200

Pipe Cost (native fill) $150.00 $200.00 $250.00 $300.00 $350.00 $400.00 $200.00 $250.00 $300.00 $350.00 $400.00 $550.00 700.00$      $125.00 150.00$   200.00$   

Extra Costs $345.84 $345.84 $345.84 $345.84 $345.84 $345.84 $313.33 $313.33 $313.33 $313.33 $313.33 $313.33 $313.33 $307.50 $307.50 $307.50

Subtotal $495.84 $545.84 $595.84 $645.84 $695.84 $745.84 $513.33 $563.33 $613.33 $663.33 $713.33 $863.33 $1,013.33 $432.50 $457.50 $507.50

Contingency (25%) $123.96 $136.46 $148.96 $161.46 $173.96 $186.46 $128.33 $140.83 $153.33 $165.83 $178.33 $215.83 $253.33 $108.13 $114.38 $126.88

Engineering (10%) $61.98 $68.23 $74.48 $80.73 $86.98 $93.23 $64.17 $70.42 $76.67 $82.92 $89.17 $107.92 $126.67 $54.06 $57.19 $63.44

TOTAL UNIT COST $680.00 $750.00 $820.00 $890.00 $960.00 $1,030.00 $710.00 $770.00 $840.00 $910.00 $980.00 $1,190.00 $1,390.00 $590.00 $630.00 $700.00

PRV Stations

100-150mm 

in Above 

Ground 

Chamber 

with 50mm 

Bypass

200mm in 

Above 

Ground 

Chamber 

with 50mm 

Bypass Pump Stations

0-25 HP Total 

Installed

25-75 HP Total 

Installed

75-150HP 

Total 

Installed

150-400HP 

Total 

Installed

400-500HP 

Total Installed

500HP+ Total 

Installed Reservoirs 0-1000 m3

1000-2000 

m3

2000-3000 

m3

3000-4000 

m3 4000+m3

Capital Cost $150,000 $250,000 Capital Cost $16,000 $12,000 $8,000 $6,000 $4,800 $3,600 Capital Cost $1,440 $1,280 $1,120 $880 $560

Contingency (25%) $37,500 $62,500 Contingency (25%) $4,000 $3,000 $2,000 $1,500 $1,200 $900 Contingency (25%) $360.00 $320.00 $280.00 $220.00 $140.00

Engineering (15%) $28,125 $46,875 Engineering (15%) $3,000 $2,250 $1,500 $1,125 $900 $675 Engineering (10%) $180.00 $160.00 $140.00 $110.00 $70.00

TOTAL UNIT COST $215,630 $359,380 TOTAL UNIT COST $23,000 $17,250 $11,500 $8,630 $6,900 $5,180 TOTAL UNIT COST $1,980 $1,760 $1,540 $1,210 $770

Note:

Land Costs excluded

All unit costs are suitable for community wide master planning and overall utility funding.  Contingency allowances may need to be increased as projects are brought forward individuallly.

Distribution

100mm to 200mm 

Domestic Only

150mm to 400mm 

Distribution

200mm to 600mm 

Transmission 

Domestic OnlyTransmission
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DATE: February 3, 2023 

TO: Kiel Wilke, District of Lake Country 

CC: Steve Brubacher, Urban Systems 

FROM: Joel Short, Urban Systems 

FILE: 1577.0104.01 

SUBJECT: Financial Strategy 

1.0 INTRODUCTION 

This memo sets out the increases in water rates in order to set the stage for financial sustainability in meeting 
directions in the Water Master Plan. There are some key initiatives required to implement the Water Master Plan 

and the District should continue on the path of increasing rates to ensure that it is moving in the direction needed 
to generate the revenues required to pay for the improvements and continued sustainable service delivery . 

2.0 MAJOR PROJECTS AND COSTS  

We conducted a financial analysis that assumes specific capital projects will be required and that the major 

projects such as the Beaver Lake Water Treatment plant and Kalamalka Lake Treatment will receive grants to 
pay for a significant portion of the projects. We also assumed that operating and maintenance cost will be 

increasing with the addition of new components.  

The specific projects included in the financial analysis are set out in table 2.1 below:  

Table 2.1 - Major Water Project Timing and Costs 

Project Title Water System Year Cost 
(Before 
grants) 

Long Term Projects       

Annual System Improvements (Beyond Small Diam)  Any ongoing   $11,000,000 

Treatment Facilities   
 

  

Beaver Lake WTP (50MLD)  Beaver 2026 $80,000,000 

Kalamalka Lake Treatment (12.5MLD)  Kalamalka/ Oyama 2030 $30,000,000 

Major Capital Projects   
 

  

Irvine Booster Station Kalamalka 2022/2023 $2,000,000 

Vernon Creek Intake Screen Beaver 2023 $550,000 

Carrs Landing Small Diameter Upgrades Phase 1 Beaver 2025 $1,424,500 

Beaver Lake Tower Replacement Beaver 2024 $2,750,000 

Camp Road Operations Shop Expansion Beaver/Okanagan 2025 $1,100,000 

Okanagan Centre SD - Phase 1 Beaver 2022/2023 $2,354,000 
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5.0 RESERVE FUND BALANCES 
These rate increases aim to maintain a positive balance in the Water Capital Reserve Fund and the Water Surplus 

Reserve Fund combined. 

 The resulting reserve fund balances under Scenario 1 are shown in the following chart. The reserve fund balance 
ranges between about $2M and $5M until 2035.  

Scenario 1 Reserve Fund Balances  

 
 

The reserve fund is drawn down to a level of about $2M in 2025 because of the projects required in both 2024 and 
2025. After 2025 the reserve fund recovers until more significant expenditures in 2028, but still remains positive.  

The reserve fund balances are shown in 2022 dollars and the balances for Scenario 1 and Scenario 2 are virtually 

the same since Scenarios 1 and 2 are the same except that Scenario 2 includes inflation for costs and revenues. 
Since both the costs and the revenues are inflated by the same percentage the impact on the reserve fund for 

Scenarios 1 and 2 are similar.  However, if in Scenario 1 the costs were inflated, but the water rates were not inflated, 
the reserve fund would quickly run into a deficit.       
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The resulting reserve fund balances under Scenario 2 are shown in the following chart. The reserve fund 
balance generally ranges between about $2M and $5M until 2035.  
  
Scenario 2 Reserve Fund Balances  

 
 

Similar to Scenario 1, the reserve fund is drawn down to a level of about $2M in 2025 because of the projects 
required in both 2024 and 2025. After 2025 the reserve fund recovers until more significant expenditures in 2028, 
but still remains positive. 

The resulting reserve fund balances under Scenario 3a are shown in the next chart. The reserve fund balance 

ranges between about negative $145,000 and positive $3M until 2035, and generally fits in the $1M to $2M range 
from 2026 until about 2034.  

Scenario 3a Reserve Fund Balances  
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