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1.0 INTRODUCTION    

The Sage Mesa/Hisula Highlands (SM) area is serviced by a water system that draws water from an intake in 

Okanagan Lake.  Water is chlorinated and then pumped to a reservoir in Sage Mesa.  Water is then 

distributed to the residents of Sage Mesa.  From the Sage Mesa Reservoir, water is pumped to an upper 

reservoir in the Hisula Highlands area.  This reservoir supplies the residents of Hisula Highlands.  Figure 1 

provides a layout of the existing Sage Mesa/Hisula Highlands water supply system. 

As noted, the only water treatment that the SM water system receives is disinfection with chlorine.  Contact 

time is achieved in the supply main from the lake intake pump station to the Sage Mesa residents.  It does 

not appear that the minimum 20 minutes of contact time is achieved during peak demands prior to the first 

user. 

In an effort to plan for future upgrades to the SM water supply system to meet current water treatment 

requirements of the Interior Health Authority (IHA) Drinking Water Objective, the Regional District of 

Okanagan Similkameen (RDOS) retained Focus Corporation to complete a study of the SM water system.  

The objective of this study  is to produce stand alone options for upgrading the SM system to meet the IHA 

4-3-2-1-0 Drinking Water Objective.  There are other options available to Sage Mesa for upgrades that 

include a combined system with West Bench Irrigation District (now part of RDOS) or supply from the City of 

Penticton.  These are, however, not part of this study. 

 Scope of Work 1.1

The scope of work for this project as defined in our proposal dated August 24, 2011 includes the following 

Tasks.  The scope is to generate two water supply options, one using the existing intake, one using a new 

intake.  Tasks to be completed were: 

Task 1 – Project Initiation:  Obtain information from RDOS for the study.  Visit the site to review the existing 

lake intake pump station and investigate sites for treatment plants.  Review the project with IHA. 

Task 2 – Design Criteria/Water Demands:  Using information from previous reports, current water demands 

and RDOS bylaws, confirm design criteria and water demands for Sage Mesa.  These will be the basis for 

generating options for system upgrades. 

Task 3 – Water Supply Upgrade Options:  Generate two new water supply upgrade options for upgrades that 

will help SM meet IHA’s 4-3-2-1-0 rule (assuming filtration deferral).  Conceptual design drawings will be 

created, as well as an opinion of probable cost for capital improvements, plus annual operating costs.  

Present worth calculations not included at this time. 

Task 4 – Report Preparation:  Findings of the study will be summarized into a draft report.  Three copies of 

the report will be submitted to RDOS for review.  We will meet with RDOS to discuss comments/input to the 

project and then prepare three copies of a final report.   



³  

³
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2.0 WATER SYSTEM DESIGN CRITERIA  

In order to evaluate the water system, design criteria must be established for each system component.  
These criteria are then used to evaluate the capacity of the water system.  In previous studies, the criteria 
were established based on typical engineering standards for water districts of this size and existing bylaws.  
The following section outlines the recommended design standards. 

 Source 2.1

The supply source must be capable of supplying the total community demands throughout the year.  

Communities with surface sources require adequate licensing of the supply source. 

 Water Demands 2.2

Water demands from the RDOS Subdivision Servicing Bylaw are as follows.  Sage Mesa does not have any 

specific bylaws for water demands. 

 Maximum Daily Domestic Flow (MDD) 8,000 l/single family unit/day 
 Peak Hour Demand (PHD) 13,600 l/single family unit/day 

An analysis of water demands and calculation of Maximum Day Demands are completed in a later section of 

this report.  The demands noted above are reasonable for a water system of this size.  There are, however, 

flow records available for comparison to design criteria. 

 Water Treatment 2.3

Interior Health Authority has set objectives for all purveyors to work towards.  This includes filtration of all 

surface water sources and meeting the 4-3-2-1-0 Drinking Water Objective.  The 4-3-2-1-0 objective refers 

to: 

 4-log inactivation of viruses 
 3-log removal or inactivation of parasites, such as Giardia and Cryptosporidium 
 2 treatment process for all surface water sources 
 1 refers to maintaining turbidity of less than 1.0 NTU 
 0 refers to zero bacterial contamination of either Fecal Coliform or E. Coli bacteria 

There is the potential to apply for a deferral of filtration for surface waters if the criteria established by IHA 

can be achieved.  The deferral criteria include preparing a plan to achieve 4-3-2-1-0; submitting a proposal 

demonstrating that the current water quality meets the Canadian Drinking Water Guidelines; undertaking a 

specific water quality monitoring program, and being prepared to implement filtration should problems 

arise with water quality.  

 Pumping Systems 2.4

Typical standards for surface water sources state supply pumps must be capable of meeting maximum day 

demands with the largest pump out of service and balancing storage on line.  If no balancing storage is 

available, pumps must meet peak hour demand with the largest pump out of service.  Standby power must 

be available, as well as additional pumps sized to provide fire flows. 
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 Distribution System and Pressure Zones 2.5

The distribution system must be capable of conveying the maximum day demand, plus fire flow or peak 
hour demand, whichever is greater, and still maintain the system pressures above specified minimums.  
Velocities of the water in pipelines should be kept to less than 2.0 meters per second except near a fire.  
Velocities near fires should be less than 4.0 meters per second. Mains should be looped wherever possible. 

The service pressures in each zone should normally be maintained between 275 kpa (40 psi) and 690 kpa 
(100 psi), although they may drop as low as 135 kpa (20 psi) at a fire site during a maximum day.  Areas of 
pressures greater than 100 psi may be acceptable but must be less than 150 psi. 

 Reservoir Capacity 2.6

There must be sufficient reservoir capacity to store the peak hour demands, plus the total fire flow 
requirements.  A volume of 25 percent of the domestic maximum day demand has been used for peak hour 
storage.  Irrigation flows for golf courses are relatively constant and, therefore, not included in the storage 
calculation.  Fire storage requirements are typically defined by Fire Underwriter Survey Guidelines as noted 
in the following section.  In some municipalities, emergency storage equal to 25% of the sum of the peak 
hour storage and fire storage is also required.  For the purpose of this study, we have not included the 25% 
emergency storage.  

 Fire Flows/Storage 2.7

In addition to meeting normal system demands, reservoir storage facilities and distribution mains must be 
capable of meeting possible fire demands.  In the past, there was a wide variation in standards set by 
various agencies and municipalities for duration and volume of the fire flows.  The Fire Underwriters Survey 
(FUS) prepared by the Insurance Advisory Organization is now used by most municipalities and is noted in 
the RDOS Subdivision Bylaw.  A summary of minimum standards listed in the RDOS Subdivision Bylaw 2000 
are provided in Table 2.1.  

DEVELOPMENT TYPE FIRE FLOW (l/s) DURATION (hrs) 

Single Family Residential 60 l/s (min) 1.5 

Apartments/Townhouses 150 l/s (min) 2.0 

Commercial/Industrial 230 l/s – 260 l/s 3.5 

Institutional 85 l/s 1.75 

Table 2.1 -  Fire Flows from RDOS Bylaw #2000  

 

The fire flows noted are minimum standards.  For the purpose of this report, we have used 75 l/s as a fire 
flow for the residential development in SM.   There is no multifamily, apartment, commercial or institutional 
development in SM. 
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3.0 POPULATION AND DEMANDS  

Population data and water demands are used to evaluate the water supply system capacities.  The following 
sections outline existing populations, projected growth within the community and an analysis of water 
demands.  

 Populations 3.1

There is no specific population data available for Sage Mesa from Census Canada.  We completed a count of 

the legal lots and came up with a total of 257 lots and 2 golf courses.  There were 183 in the upper zone 

(Hisula Highlands) and 74 in the lower zone (Sage Mesa).  Previous studies identified a total of 265 lots with 

175 in the upper zone and 90 in the lower zone.  The upper zone lots are stated to be metered with the 

lower zone not metered.  For the purpose of this study, we will use a total of 260 lots with 185 in the upper 

and 75 in the lower. 

An estimate of population in SM using 3 persons per lot would be approximately 780.  There is some growth 

potential for the area through development of adjacent lands; however, for the purpose of this study, we 

have evaluated system capacities based on the current population/development. 

 Water Demands 3.2

The demand for water within a utility varies hourly, daily, weekly, monthly and seasonally.   It is dependent 

upon the type of properties serviced and the water requirements for each type of use.  The primary water 

use within Sage Mesa is for domestic purposes.  Domestic use includes water utilized within the home for 

day-to-day needs, as well as lawn sprinkling.  Typically, domestic demand remains relatively constant in non-

irrigation seasons, then peaks during summer months as the amount of water use increases dramatically 

due to watering of lawns and gardens.  The other primary users of water within Sage Mesa are the two golf 

courses.  These two customers are significant water users in the community.  

Typical domestic demand patterns are: 

 Demands are relatively constant through fall, winter and spring months (October to April) as water 

use is primarily domestic in home use. 

 Significantly higher demands occur in May to September due to outdoor water uses. 

 Demands peak in July and August due to lawn and garden sprinkling.  Peak days occur during 

summer months when long, dry spells occur.  Water use will drop when rain occurs. 

 During peak summer days, water use varies throughout the day.  Typically, two peaks occur; one in 

the morning between 4:00 a.m. and 7:00 a.m. when automatic sprinkler systems come on, and the 

second during the evening hours when manual lawn watering occurs.  Water restrictions can impact 

these peaks (odd/even watering, restricted hours of operation). 

Irrigation demands for the golf courses are typically relatively constant throughout the irrigation season 

(May to end of September).  The golf courses irrigation system normally come on in late evening and water 

through the night. 
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As noted in the previous section, the number of connections is estimated to be a total of 260 with 185 in the 

upper zone and 75 in the lower.  Both golf courses are located in the lower zone.  Using the number of 

connections and your subdivision bylaw standards, the Maximum Day Demand (MDD) for the residential use 

would be 2,080 m3 (8,000 x 260  1,000).  Golf course irrigation would be in addition to this amount.  In 

previous studies, residential MDD was predicted to be 2,250 m3/day (Associated Engineering and True 

Consulting).  Golf course irrigation was estimated to be 550 m3/day.  The total MDD was estimated to be 

2,800 m3/day (2,250 + 550). The Associated Engineering report (September 2007) used 2,500 m3/day and 

500 m3/day as a design demand for their study. 

We undertook a review of flow records provided by RDOS for 2009 to 2011.  Information available is as 

follows: 

 August 2009:  Week of August 1 to August 8 – 3,467,000 imperial gallons were pumped from the 

lake or an average of 495,000 per day (2,250 m3/day).  As this is an average, a peak day during this 

period may be 15% above this or 2,580 m3/day. 

 July 18, 2010:  Maximum day measured for 2010.  Total flow was 2,137 m3. 

 July 13, 2011:  Maximum day measured for 2011.  Total flow was 2,121 m3. 

These records are total flows, including the golf courses (are total flow from the lake pump house).  

Available flow records from the golf courses for 2008 and 2009 indicated monthly total flows in the order of 

3,100,000 imperial gallons.  Converting this to cubic meters per day, the flows are approximately 450 

m3/day.  This compares favorably with the predicted flows of 500 m3/day from previous reports. 

Deducting the golf course flow of 450 m3/day from the total measured flows (using the estimated flow from 

August 2009), the maximum day domestic demand would be 2,130 m3/day (2,580 – 450).  This value also 

compares favorably with the previous study estimates for domestic demand (2,250 m3/day) and the value 

calculated from your subdivision bylaw of 2,080 m3/day.  Demands in 2010 and 2011 are less than these 

values, possibly as a result of water conservation efforts by the District. 

The MDD we will use for evaluation of system capacities and designs will, therefore, be: 

 MDD Domestic 2,250 m3/day 

 MDD Golf Courses     450 m3/day 

 TOTAL MDD 2,700 m3/day (31.3 l/s) 

The maximum day demand per residential connection is 0.12 l/s.  
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4.0 EXISTING SYSTEM ANALYSIS AND UPGRADING REQUIREMENTS 

The following section analyzes the capacity of each system component based on the design criteria 

established in Section 2 and water demands in Section 3.  A schematic of the water system is provided in 

Figure 2.  An overall plan of the District and the water distribution system is provided in Figure 1. 

 Supply Source 4.1

Okanagan Lake is the source of supply for Sage Mesa.  Sage Mesa holds a number of Conditional Water 

Licenses which allows them to divert water from Okanagan Lake for domestic and irrigation purposes.  

Annual water use for2010 was 218,121 m3.  Table 4.1 provides a listing of the water licenses as found on the 

Ministry of Environment website. 

CONDITIONAL 

WATER LICENSE DATE 

DIVERSION 

AMOUNT COMMENTS 

30606 January 1966 31,000 gal/day 
Initial phase of construction for 
Sage Mesa lots. 

52739 September 1979 18,000 gal/day 
Addition for CPCN.  
Construction of booster station 
and upper reservoir. 

58922 June 1983 10,500 gal/day Addition of CPCN. 

59060 July 1983 1,500 gal/day Addition of CPCN. 

61571 November 1984 4,000 gal/day Addition of CPCN. 

64196 November 1986 1,500 gal/day 
Addition of CPCN, maximum 
annual diversion 182,500. 

104081 May 1992 30 acre feet/year 
Addition for Golf Course – 
water use Apr. to Sept. Supplies 
Pine Hills. 

104082 May 1992 44.57 acre feet/year 

Addition of Golf Course – water 
use Apr. to Sept.  Supplies Sage 
Mesa Course.  Additional 500 
gallons per day for club house. 

107735 April 1996 61,500 gal/day 
Addition of CPCN, maximum 
annual use of 8,482,500 gallons. 

Table 4.1 -  MOE Listing of Water Licenses 

 

 

 

 



³
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Adding up the water available from these licenses, we arrive at a total of approximately 143,000 m3 for 

domestic purposes and 92,000 m3 for golf course irrigation.  Comparing the licensed amount to actual water 

use (2010 value), the total licensed amount is 235,000 m3 versus 218,000 m3 utilized.  The golf course 

irrigation component of the 218,000 m3 assuming 450 m3/day for 6 months is approximately 82,000 m3.  It is 

unlikely that the golf courses utilize this much water which would indicate that the domestic use may be 

exceeding the licensed volumes. 

Using average day demand of 3,200 l per household per day (8,000  2.5), the annual domestic demand is 

304,000 m3.  Using the City of Penticton’s bylaw average annual demand of 700 l/c/day, the annual water 

use would be 199,000 m3/year.  Based on these calculations, it would appear that the domestic use exceeds 

the licensed amount; however, the overall volume used, including golf course irrigation, is less than the 

licensed volume. 

 Lake Intake  4.2

There is limited information available on the existing lake intake.  According to the Associated Engineering 

(AE) report, the intake is 152 meters long.  It consists of 120 meters of 300 mm pipe and 32 m of 600 mm 

corrugated steel pipe.  There is no indication what material the 300 mm pipe is.  The intake extends to a 

depth of 13.7 m below average lake level.  AE states “the intake was replaced in 2005 and remains in good 

condition.  The screen meets the current MoE standards for screen size.” 

The capacity of the intake is determined from the head loss and velocity at peak flows.  With a maximum 

day demand of 31.3 l/s, the head loss in the intake is approximately 0.2m (assuming steel or HDPE pipe for 

the 300 mm).  The velocity in the 300 mm pipe is 0.5 m/sec.  Design drawings of the pump station are not 

available; however, we do not anticipate that this amount of head loss will impact the pump capacity other 

than possibly the submersible pump in the wet well as its intake will be well above the floor of the wet well.  

Further extension of the intake pipe will have to consider head loss in the wet well and water levels over 

pump intakes.  

 Pumping Capacities  4.3

The capacity of the lake pump station is as follows:  

 75 hp vertical turbine 28 l/s (445 USgpm)  
 25 hp vertical turbine 10.5 l/s (167 USgpm) 
 20 hp submersible 10.5 l/s (166 USgpm) 

The total capacity of the station is, therefore, 49 l/s (778 USgpm) with all three pumps operating.  Using the 

design criteria of the pumps meeting MDD with the largest pump out of service indicates the station’s 

capacity is only 21 l/s.  This is less than the MDD of 31.3 l/s. 

Therefore, based on the design criteria, the pump station is lacking in capacity and should have one of the 

pumps replaced.  The existing 25 hp vertical turbine should be replaced with a 75 hp pump with similar 

capacity to the existing 75 hp pump (or slightly more capacity to meet MDD of 31.3 l/s). 
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The capacity of the booster station:  

 2 - 75 hp vertical turbines 22 l/s (350 USgpm) 

The water use in the upper zone is not metered at the pump station.  We understand there are meters on 

the water connections but do not believe there is any data available on water use.  Using the bylaw demand 

of 8,000 l/lot/day, the MDD would be 17 l/s (185 x 8,000  86,400).  Utilizing the predicted MDD flow per 

residence of 0.12 l/s, the estimated MDD for the upper zone would be 22.2 l/s.  Based on this calculation 

and the design criteria, the booster pumps have adequate capacity. 

There is a third pumping station in the utility.  This pump supplies the Pine View Golf Course and club house.  

This is a single pump, size and capacity not available.  It is not clear whether this pump is to be maintained 

by RDOS or not.  Its capacity must be suitable for current demands; however, there is no standby pumping 

available.  For the purpose of this report, we have assumed this pump is not the responsibility of the District 

to maintain.  

 Reservoir Capacity  4.4

There are two reservoirs in Sage Mesa.  Their volumes and elevations are as follows:  

 Sage Mesa (lower) –  Elevation 454 m, Volume 272 m3  
 Hisula Highlands (upper) – Elevation 620 m, Volume 454 m3  

The lake pump station pumps to the Sage Mesa (lower) reservoir, the booster station draws water from the 

Sage Mesa reservoir and pumps it to the Hisula Highlands (upper) reservoir.  There is currently no 

connection available to allow water from the upper reservoir to cascade to the lower reservoir. 

Reservoirs are sized for two criteria – peak hour storage and fire storage.  Peak hour storage is based on the 

demand in each zone and is estimated as follows.  Peak hour storage is based on domestic demand only (no 

storage for irrigation – golf course – demand). 

 Lower Zone 

 MDD domestic 75 x 0.12 = 9 l/s  
 Storage is 25% of MDD 

 Storage equals 0.25 x 9 x 86,400  1,000 = 194 m3 

 Upper Zone 

 MDD domestic 185 x 0.12 = 22.2 l/s  
 Storage is 25% of MDD 

 Storage equals 0.25 x 22.2 x 86,400  1,000 = 479 m3 (480 m3)  
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Fire storage is to be provided in accordance with the FUS.  The fire flow we would recommend for this area 

would be a minimum of 75 l/s (1200 USgpm).  Fire storage required for a flow of 75 l/s is: 

75 x 3,600 x 1.5  1,000 = 405 m3 

As there is no interconnection between reservoirs to allow water to cascade from the upper reservoir to the 

lower, fire storage is required in each zone.  Therefore, the required storage volumes for each zone are:  

 Lower Zone 

 Peak Hour Storage 194   
 Fire Storage 405   

 TOTAL   599 m3 

 Upper Zone 

 Peak Hour Storage 480   
 Fire Storage 405   

 TOTAL   885 m3 

Based on the design criteria, there are significant shortfalls in each reservoir; 327 m3 in the lower reservoir, 

431 m3 in the upper reservoir.  There is the potential to reduce the required storage for the District by 

providing a Cascade Valve to allow water from the upper reservoir to flow to the lower reservoir during a 

fire.  This would remove the requirement for providing fire storage in each reservoir.  Required storage 

volumes for each reservoir would, therefore, be:  

 Lower Zone 

 Peak Hour Storage only 194 m3   

 Upper Zone 

 Peak Hour Storage 480   
 Fire Storage 405   

 TOTAL   885 m3 

Using this calculation, there is only a shortfall of 431 m3 in the upper reservoir.  This would, however, 

require the installation of a control valve to allow water to flow from the upper reservoir to the lower zone 

in case of an emergency.  The piping system is in place in the booster station to install a control valve either 

in parallel with the existing pressure relief valve or by upgrading the valve by adding a solenoid control.  

Installing the cascade valve and adding to the reservoir storage in the upper zone would be the most cost 

effective way to upgrade the District’s reservoir capacity to meet the design criteria.  It should be noted that 

the design criteria does not include emergency storage included by many municipalities.  This would also 

add another 200 m3 to the upper zone storage requirements.  The lower zone would still be adequate.  
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 Distribution System  4.5

It was not part of the scope of work for this project to prepare a hydraulic model of the distribution system 

and analyze the capability of the distribution system to supply peak hour or maximum day plus fire demands 

to each part of the water district.  A review of the pipe sizes and looping was completed and it appears that 

the distribution system would be capable of providing peak hour flows with only a few of the homes at the 

upper elevations possibly seeing pressures close to criteria minimums.  Similarly, there may be areas within 

the District that will receive marginal fire flows on peak days.  There are some sections of 150 mm pipes that 

are not looped, some areas with 100 mm pipelines, and Verano Place appears to be serviced with a 50 mm 

service.  Previous studies had recommended a new supply main be installed along Highway 97 from the 

pump house to Sage Mesa Drive, and then from Sage Mesa Drive to Solana Crescent and up to the reservoir 

site.  This would replace the existing supply main and improve water supply to Verano Place and Solana 

Crescent. 

Prior to implementing any system improvements for SM, we recommend a hydraulic model be prepared for 

the distribution system.  An analysis should be done on the ability of the distribution system to meet peak 

hour and maximum day plus fire demands.  Any upgrading requirements would be identified.  The current 

50 mm supply main to Verona Place must be upgraded to provide fire flows to this area. 

Another project proposed for the piping system was to install an overflow pipeline for the lower reservoir.  

There has been some problems with reservoir overflowing and causing damage to downstream properties.  

A report was done by McElhanney Consulting in 2010 which reviewed options for eliminating the problems 

with the overflow.  The two options McElhanney stated that provided the best solutions were: 

 provide an overflow pipe to offsite storage in in a depression on the CPR right-of-way; and 

 provide an overflow pipeline to a ditch on Sage Mesa Drive north. 

There was no preferred option identified.  Both options were approximately the same cost.  Further 

discussion of this overflow is provided in a later section of this report.   

 Water Treatment  4.6

As noted, the only treatment provided for the Sage Mesa residents is disinfection with chlorine.  A sodium 

hypochlorite system is provided at the intake pump station next to Okanagan Lake.  Liquid chlorine is 

injected to the wet well from a single dosing pump.  The dosing pump is manually controlled.  There is a 

residual analyzer in the pump house and a turbidity meter; however, these are only recording levels, no 

control is provided. 
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Contact time for disinfection is provided in the supply pipeline to Sage Mesa.  With the 75 hp and 20 hp 

pumps running, the flow in the pipeline would be approximately 38 l/s.  In order to achieve a minimum of 20 

minutes of contact time, a length of 1450 meters of 200 mm pipe is required.  The length of 200 mm pipe 

from the pump house to the first user is between 250 and 300 meters, so they are receiving only slightly 

more than four minutes of contact time if the 75 hp and 20 hp pumps are operational.  With the 75 hp pump 

alone, the contact time is just under six minutes.  We have attached Figure 3 which provides an illustration 

of the contact time in the supply mains.  We have also provided an indication of the number of lots that may 

not receive the 20 minutes of contact time.  It is difficult to accurately predict contact time once into the 

distribution system as time of travel is dependent upon demands which will vary significantly.  Contact time 

also depends upon whether the pumps are operating or if supply is from the reservoir. 

There are, however, a number of homes that will definitely not be receiving 20 minutes of contact time and 

upgrades are required. 

Therefore, the current treatment system does not meet any of the IHA 4-3-2-1-0 criteria other than turbidity 

is typically less than 1.0 (annual average 0.5  NTU).  During the month of June, it increases to close to 1.0 

(average) with some readings exceeding 1.0.  There have been some instances where total coliforms and 

ecoli were present in samples taken (September 2010).  It was not determined if the positive results were 

from sampling issues or from the water supply.  Subsequent sampling did not indicate any coliform or ecoli. 

Upgrades are, therefore, required to the treatment system.  These include improvements to the current 

disinfection system through automation and providing backup systems, addition of ultraviolet light (UV) 

disinfection, increasing chlorine contact time, and, ultimately, filtration may be required (interim solution is 

to apply for filtration deferral).  

 Required Upgrades  4.7

Based on the above analysis, we have listed the items that require upgrading to meet listed design criteria.  
These include: 

 Source Capacity – Modify water licenses to suit current uses. 

 Lake Intake Extension – Required to improve water quality, particularly for future treatment 
upgrades. 

 Lake Pump Station Upgrade – Replace 25 hp vertical turbine pump with a 75 hp vertical turbine. 

 Reservoirs – Add 430( ) m3 cell to upper reservoir, install cascade valve in booster station. 

 Distribution System – No specific upgrades to distribution identified at this time other than to 
replace the 50 mm line to Verano Place.  Install overflow for reservoir. 

 Water Treatment – Provide automation and backup for chlorination system, provide adequate 
contact time, provide UV disinfection, apply for filtration deferral. 

 



.
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5.0 WATER SYSTEM UPGRADES 

The following section provides a description of how the water system can be upgraded to meet the 

deficiencies identified in Section 4.  We have identified two options for upgrading the supply source, as well 

as items common to both options.  The two options for upgrading the supply source include improvements 

to water treatment to meet the 4-3-2-1-0 (with filtration deferral).  Options are designed such that filtration 

can be added in the future.  Option one uses the existing supply system, the second option uses a new 

intake and pumping system. 

 Common Upgrades  5.1

The following upgrades are required for either supply option selected.  As noted, we have not included any 

upgrades to the distribution system other than the lower reservoir overflow/drain and the supply main to 

Verano Place. 

 Water Licenses 

The District should apply for a change in the water licenses to more accurately reflect the water uses 

within the District.  There should be no change in the total volume of water required, just in the 

actual uses. 

 Reservoir Addition 

A cell should be added to the upper reservoir. The volume of storage required is 431 m3.  We would 

recommend a cell of at least 454 m3 (twin of existing reservoir) be constructed to allow for some 

growth in the District. 

In order to allow water to cascade from the upper zone to the lower zone, a control valve will be 

installed in the booster pump house.  Level monitoring in the reservoirs will control the operation of 

this valve.  Given the high drop in head across this valve, orifice plates or a second valve may be 

required.  This will be determined at the predesign stage. 

An overflow system upgrade for the lower reservoir has been reviewed in previous reports and 

should be included in any future upgrades.  A new pipeline would be installed from the lower 

reservoir to a ditch in Sage Mesa Drive north.  

 Distribution System 

Based on drawings we have available, there is a 50 mm main that supplies water to Verona Place 

from Solana Crescent.  This main is not sized to provide fire flows and should be replaced.  The 

distribution system has been previously upgraded to provide for a new main from Sage Mesa Drive 

through to Solana Crescent.  This main should be installed.  It will, however, require an easement 

from property owners. 
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 Option 1 – Upgrade Existing Supply  5.2

This Option upgrades the existing supply and treatment system to meet the IHA 4-3-2-1-0 requirement.  As 

filtration is not included, an approval for deferral will be required from IHA.  If deferral is received, the water 

quality is expected to meet all requirements of 4-3-2-1-0.  Components of this upgrade include the following 

items; a schematic is provided in Figure 4. 

 Lake Intake Extension  

The current intake is approximately 150 meters long and extends to a depth of 13.7 meters.  In 

order to improve the water quality, the intake should be extended to a depth of 23 to 25 meters.  

This requires an extension of approximately 600 m.  The size of the intake pipe should be at least 

300 mm internal diameter.  The available head loss in the pump station will need to be reviewed to 

confirm final pipe diameter. 

 Pump Station Upgrade 

The existing pump station should have the 25 hp vertical turbine pump replaced with a 75 hp 

vertical turbine.  The chlorination system should be upgraded to a dual pumping system controlled 

by a flow meter and residual analyzer.  This will require installation of a new electronic flow meter. 

 Supply Main to Sage Mesa Reservoir  

The 200 mm supply main to the existing reservoir has a number of connections on it once it reaches 

Sage Mesa Drive north.  A new main will, therefore, need to be installed from this point to the UV 

treatment system/reservoir so that there is a dedicated supply from the lake to the treatment plant.  

Chlorination would still be provided at the lake with the dedicated supply main providing contact 

time.  Initial calculations indicate the main extension would be a 300 mm pipeline; this would need 

to be confirmed at the predesign stage to ensure 20 minutes of contact time is provided.  

 UV Treatment Facility  

The dedicated main would be routed through a new treatment building located between the 

existing booster station and the Sage Mesa reservoir (demolition of a small concrete storage room 

would be required).  Low pressure high intensity ultra violet light disinfection units would be 

installed in a concrete block type building.  There would be two units, one operating, one standby, 

each sized to treat the flow from two lake pumps (40  l/s).  Flow meters would be required for each 

unit, as well as control valves for alternating units. 
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A rechlorination unit would also be included in the treatment building to top up chlorine levels as 

required (UV disinfection will remove some of the residual chlorine).  From the UV treatment 

facility, treated water would be routed to the Sage Mesa reservoir.  The addition of the UV facility is 

expected to have minimal impact on the lake pumps as the head loss across the UV units would be 

offset by the reduced head loss in the dedicated supply main.  This would need to be confirmed at 

predesign. 

It should be noted that with this Option, as well as Option 2, golf course irrigation water will be 

treated with UV disinfection.  Although there is no requirement for this to occur, the size of the UV 

units is not significantly impacted by the additional flow for the golf courses.  However, if filtration 

or further treatment is planned, then the golf course sources should be separated from the 

domestic supply.  This could be accomplished by: 

 For Pine Hills, a tee would be installed prior to the UV treatment building and a pipeline 

routed to a small tank (50  m3) that would act as a reservoir for a booster pump for 

irrigation water.  A control system would be required to start the lake pumps to provide 

water supply when the domestic system is not calling for water.  A domestic water service 

(either from the upper zone or on a separate pump station) would also be required for the 

club house. 

 The supply for the Sage Mesa golf course would be connected to the same small storage 

tank as the Pine Hills booster pump.  A new supply main would be routed from the tank to 

the golf course.  The existing service could be used for part of this supply main after the last 

domestic user on the line; however, a new domestic service for the golf course would also 

be required. 

At this stage, we have not included for these improvements as they would be fairly expensive and 

only marginally reduce the cost of the UV treatment facility.  

 Sage Mesa Reservoir  

It is our understanding the Sage Mesa reservoir is a single cell.  This will make cleaning of the 

reservoir difficult to do (pumps would have to be deadheaded).  As part of this project, we would 

recommend a divider wall be installed to separate the reservoir into two cells.  The location of the 

inlet/outlet piping systems, overflows and drains would need to be reviewed to determine the most 

efficient method for completing this work.  There will be a new pipeline from the UV treatment 

facility that can be split/valved for the two cells.  The existing inlet/outlet will become an outlet only 

so would need to be modified for the second cell.  
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 Future Filtration  

If, in the future, filtration is required, the inlet piping to the UV treatment building would be 

rerouted to a filtration plant.  There appears to be available land in the general area of the existing 

booster station/lower reservoir; however, this likely would have to be purchased from the golf 

course.  The Kettle Valley Rail ROW is adjacent to the lower reservoir; however, it is unlikely this 

land will be available.  Depending upon the location and elevation of the treatment plant, the lake 

pumps may need to be upgraded to supply sufficient head for the filters.  Water would then be 

pumped to the Sage Mesa reservoir for distribution. 

 Option 2 – New Supply System  5.3

This Option provides a new supply system for the Sage Mesa utility to replace the existing lake intake, pump 

house and supply main to the lower reservoir.  The treatment system (UV and chlorine disinfection) does 

not change from Option 1.  The treatment system would meet the IHA 4-3-2-1-0 requirement if filtration 

deferral is provided.  Components of this option include the following items; a schematic is provided in 

Figure 5.  

 New Lake Intake   

A new intake pipe would be installed into Okanagan Lake to a depth of approximately 25 meters.  

The intake would be installed opposite the current Highway 97 pull-out below Verano Place.  The 

intake would be installed by directional drilling the first section (200  m) under the highway and out 

to a depth in the lake where the intake pipe can be laid on the lake bed.  At a depth of 

approximately 10 meters, a submersible  pump header consisting of three separate pipelines with 

40 hp – 16 l/s submersible pumps would be installed in the intake pipe.  The pumps are sized to 

pump MDD of 31.3 l/s with one pump out of service. 

The pump header consists of three branches of 300 mm pipe, isolated by valves, with a submersible 

pump installed in each branch.  Pumps can be installed/removed by unbolting flanges/couplings on 

the pipe branch and removing the branch/pump as one component.  Divers are required to do this; 

however, the requirement to remove the pumps for servicing is years apart.  The cost of this type of 

installation is significantly cheaper than constructing a traditional wet well, intake and pump house 

as the requirement for a deep wet well and intake pipeline is eliminated.  There is no requirement 

for a large pump house – only a small building or kiosk is required to house chlorination equipment, 

electrical and controls.  The only drawback to the system is the limited access to the pumps (divers 

only). 
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In order to achieve contact times for chlorine disinfection, chlorine would be injected into the 

supply pipeline from the intake.  A small block building (5  m x 3  m) would be constructed in the 

highway pull-out area.  The building would house the chlorination equipment (dual metering pump 

station c/w residual analyzer and flow meter), as well as the electrical/controls for pumps.  Electrical 

cables to the pumps would be installed in conduits directional drilled into the lake.  The pumps 

would run on soft starts to reduce water hammer during operation. 

 Water Supply Line 

From the lake intake, a 300 mm dedicated pipeline would be routed along Sage Mesa Drive, through 

a right-of-way and then along the KVR (or private lands) to the upper reservoir site.  Easements 

would be required in a few locations.  The pipeline would provide the required 20 minutes of 

contact time. 

 Water Treatment 

Water treatment, consisting of UV disinfection and rechlorination, will be provided at a facility 

located between the existing lower reservoir and the booster station.  Treatment system would be 

the same as Option 1.  Upgrades proposed for the lower reservoir (divider wall) would also be 

undertaken.  There is no plan for separation of the domestic and irrigation supply at this time 

(similar to Option 1).  Filtration can also be added in the future, similar to Option 1.    
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 Summary of Upgrades  5.4

A summary of the upgrades for both options are provided in the following Table 5.1. 

Option 1 Option 2 

Update water licenses. Update water licenses. 

Upgrade existing lake pumps.  Install new 
chlorination system and flow meter. 

Install new submersible pumps in lake header, 
construct electrical/control building c/w 
chlorination system. 

Install new section of dedicated supply main 
Sage Mesa Drive north to UV treatment plant. 

Install new dedicated supply main from the 
lake intake to the UV treatment facility. 

Construct new UV treatment facility incl. 
rechlorination equipment.  Install supply line 
to lower reservoir. 

Construct new UV treatment facility incl. 
rechlorination equipment.  Install supply line 
to lower reservoir. 

Install divider wall in lower (Sage Mesa) 
reservoir.  Upgrade reservoir piping to suit two 
cells. 

Install divider wall in lower (Sage Mesa) 
reservoir.  Upgrade reservoir piping to suit two 
cells. 

Install cascade valve in existing booster 
station. 

Install cascade valve in existing booster 
station. 

Install watermain from Sage Mesa Drive to 
Solano Crescent to replace existing 50 mm 
supply to Verano Place. 

Install watermain from Sage Mesa Drive to 
Solano Crescent to replace existing 50 mm 
supply to Verano Place. 

Install overflow for lower (Sage Mesa) 
reservoir. 

Install overflow for lower (Sage Mesa) 
reservoir. 

Add 454 m
3
 cell to upper (Hisula Highlands) 

reservoir. 
Add 454 m

3
 cell to upper (Hisula Highlands) 

reservoir. 

Table 5.1 - Summary of Upgrade Options 
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6.0 PROJECT COSTS  

The following section outlines our opinion of probable cost for the various improvements identified.  Actual 

cost will only be known once the design is complete and project tendered.  We have provided a capital cost 

estimate (numbers rounded) which includes a 35% allowance for contingencies and engineering.  We have 

not included allowances for land costs for right-of-ways required for pipelines or other facilities, financing 

costs or HST.  A detailed breakdown of the costs is provided in Appendix A.  A summary of the costs is 

provided in Table 6.1. 

Item Option 1 Option 2 

1. Update water licenses       $         -           $        -   

2. Extend lake intake, upgrade lake pumps, CL2 and 
 flow meter 

 628,000                  - 

3. New lake intake submersible pumps, CL2 and 
 electrical building 

-  1,267,000 

4. Dedicated supply main  341,000  451,000 

5. UV treatment facility  737,000  737,000 

6. Lower reservoir divider wall/piping, cascade valve 
 booster station 

 150,000  150,000 

7. Distribution upgrades  238,000  238,000 

8. Add 454 m
3
 cell to upper reservoir  368,000  368,000 

TOTAL CAPITAL COST  $2,462,000  $3,211,000 

Table 6.1 – Estimated Capital Costs  

 
Operation costs for the upgraded facility will not increase significantly for either of the two options.  The 

only expected increase would be for the UV treatment facility.  Additional operation costs for this would be: 

 Building light/heat $  1,200 

 UV power consumption 6,000 

 UV bulb replacement 3,000 

 Chlorine 500 

 Operator (2 hours per week)     5,000 

 TOTAL $15,700  

Costs for pumping and maintenance of the existing facilities should remain equal to current operation costs.  

There would potentially be an increase in maintenance cost of the upper reservoir as there is an additional 

cell to maintain.  This could be $2,000 - $3,000 per year. 
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7.0 CONCLUSIONS AND RECOMMENDATIONS  

Based on the findings of this study, we offer the following conclusions and recommendations: 

Conclusions: 

 The District has sufficient water licenses to cover the total amount of water used annually; however, 
the domestic use appears to be more than the licensed volume.  This should be reviewed in detail 
and modifications applied for if necessary. 

 The water quality from Okanagan Lake is good with average turbidity levels approximately 0.5 NTU.  
During spring freshet, levels do approach 1.0 NTU with some samples exceeding 1.0. 

 Chlorine disinfection is the only method of treatment. There is not adequate contact time to the first 
users in the utility.  This needs to be corrected. 

 The Chlorine disinfection system is run manually and has a single pump system.  The system should 
be automated and have a standby pump system installed. 

 The lake intake is relatively shallow (13.7 m).  Consideration should be given to extending the lake 
intake. 

 The lake pump station capacity does not meet the design criteria standards of supplying MDD with 
the largest pump out of service.   A  new 75 hp pump  should  be installed  to replace  the  existing 
25 hp. 

 Treatment levels do not meet IHA’s 4-3-2-1-0 requirement.  In order to work towards meeting this 
requirement, UV disinfection should be installed, as well as increased chlorine contact time 
provided.  Filtration deferral will also be required. 

 The reservoir storage capacity does not meet design criteria standards.  A second cell of 454 m3 
should be constructed at the upper reservoir site.  A cascade valve should be installed in the booster 
station to allow water from the upper reservoir to cascade to the lower reservoir. 

 A hydraulic simulation model should be prepared for the distribution system to determine if 
pipelines are adequately sized for MDD, plus fire flows. 

 The 50 mm pipeline that supplies Verano Place should be replaced with a 200 mm pipeline. 

 An overflow pipeline should be installed from the lower reservoir.  
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 There are two options investigated in this report for upgrading the water supply system on a 
standalone basis.  The most economical of the two options is to upgrade the existing supply system.  
The cost of this upgrade, plus the other items noted above, is $2,462,000, plus HST, land acquisition 
and financing costs.  Upgrades proposed within this cost will meet the IHA 4-3-2-1-0 requirement if 
filtration deferral is approved.  The option of providing a new lake intake/pump station has a capital 
cost of $3,211,000, or about $750,000 more than upgrading the existing system.  It does, however, 
replace existing infrastructure that is aging and will eventually need to be replaced. 

 The operating cost for either of the upgraded options is expected to rise approximately $16,000 per 
year for either option from current operation cost. 

Recommendations:  

 The chlorine contact time needs to be resolved as soon as possible.  As a temporary measure, the 
injection pipe could be extended into the lake intake; however, the system must then be 
automated. 

 The District should compare the costs for these upgrades to costs developed for other alternatives 
previously considered for a combined Sage Mesa and West Bench water system.  The supply could 
either come from Okanagan Lake or the City of Penticton. 

 Public meetings should be held with the residents of Sage Mesa to review options and costs. 

 If either of these options is selected, grants from the Provincial Government should be applied for.
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APPENDIX A 

Detailed Breakdown of Costs 

 



DESCRIPTION

UNIT 

OF 

MEAS QTY

UNIT 

PRICE

CONTRACT 

AMOUNT

LAKE INTAKE EXTENSION/ PUMPSTATION UPGRADE -- OPTION 1

A. General Conditions 

1 Mobilization and demobilization LS 1 $3,000.00 $3,000.00

2 Bonding and Insurance LS 1 $10,000.00 $10,000.00

3 Surveys and Layout LS 1 $1,000.00 $1,000.00

4 Traffic Management LS 1 $3,000.00 $3,000.00

5 General Requirements LS 1 $10,000.00 $10,000.00

6 Erosion and Sediment Control LS 1 $3,000.00 $3,000.00

SUBTOTAL GENERAL REQUIREMENTS $30,000.00

B. Lake Intake Extension

1.0 Intake Pipe Extension (300mm HDPE DR 21) lin.m 600 $400.00 $240,000.00

2.0 Concrete Anchor Weights each 120 $300.00 $36,000.00

3.0 Intake Screen Relocation LS 1 $3,000.00 $3,000.00

4.0 Tie to Existing Intake lin.m 1 $5,000.00 $5,000.00

5.0 Divers Installation LS 1 $20,000.00 $20,000.00

SUBTOTAL LAKE INTAKE $304,000.00

Section 5000 - 9000 Lake Pumpstation Upgrades

1 Pump - Vertical Turbine 75 hp each 1 $42,000.00 $42,000.00

2 BF Valve  each 1 $1,500.00 $1,500.00

3 Check Valves each 1 $3,500.00 $3,500.00

4 Flow Meter each 1 $8,000.00 $8,000.00

5 Piping lin.m 5 $1,000.00 $5,000.00

6 Bends / Fittings each 4 $1,000.00 $4,000.00

7 Air Valves each 1 $400.00 $400.00

8 Chlorine System LS 1 $17,000.00 $17,000.00

9 Install Labour LS 1 $25,000.00 $25,000.00

10 Electrical / Controls LS 1 $25,000.00 $25,000.00

SUBTOTAL LAKE PUMPSTATION UPGRADES $131,400.00

SUB TOTAL LAKE INTAKE / PUMPSTATION - OPTION 1 $465,400.00

35% CONTINGENCIES AND ENGINEERING $162,890.00

TOTAL LAKE INTAKE / PUMPSTATION - OPTION 1 $628,290.00

SAGE MESA WATER SUPPLY OPTIONS

OPTION 1 UPGRADE EXISTING SUPPLY SYSTEM

MAY 2012

OPINION OF PROBABLE COST

Page 1



DESCRIPTION

UNIT 

OF 

MEAS QTY

UNIT 

PRICE

CONTRACT 

AMOUNT

LAKE INTAKE / PUMPSTATION -- OPTION 2

A. General Conditions 

1 Mobilization and demobilization LS 1 $5,000.00 $5,000.00

2 Bonding and Insurance LS 1 $20,000.00 $20,000.00

3 Surveys and Layout LS 1 $3,000.00 $3,000.00

4 Traffic Management LS 1 $5,000.00 $5,000.00

5 General Requirements LS 1 $15,000.00 $15,000.00

6 Erosion and Sediment Control LS 1 $5,000.00 $5,000.00

SUBTOTAL GENERAL REQUIREMENTS $53,000.00

B. Lake Intake

1.0 Intake Pipe Laid on Lake Bed(300mm HDPE DR 21) lin.m 550 $400.00 $220,000.00

2.0 Concrete Anchor Weights each 110 $300.00 $33,000.00

3.0 Intake Screen LS 1 $12,000.00 $12,000.00

4.0 Foreshore Directional Drilling including Electrical Conduits lin.m 200 $700.00 $140,000.00

5.0 Highway Casing Pipe lin.m 35 $1,200.00 $42,000.00

6.0 300mm Land Intake Pipe lin.m 50 $300.00 $15,000.00

7.0 Divers Installation LS 1 $25,000.00 $25,000.00

8.0 Pavement Removal / Replacement m² 50 $65.00 $3,250.00

SUBTOTAL LAKE INTAKE $490,250.00

Section 5000 - 9000 Lake Pumpstation - Submersible Pumps in Lake Header

1 Electrical Control Cl2 Building (6m x 3m) m² 18 $2,500.00 $45,000.00

2 Building Mechanical LS 1 $5,000.00 $5,000.00

3 Pumps - Submersible 40 hp each 3 $15,000.00 $45,000.00

4 Check Valves each 3 $3,500.00 $10,500.00

5 SS Pump Header, Supply and Install each 1 $120,000.00 $120,000.00

6 Flow Meter in Manhole each 1 $15,000.00 $15,000.00

7 Bends / Fittings each 4 $1,000.00 $4,000.00

8 Air Valves each 1 $4,000.00 $4,000.00

9 Electrical / Controls LS 1 $110,000.00 $110,000.00

10 Electrical Supply LS 1 $20,000.00 $20,000.00

11 Chlorine System LS 1 $17,000.00 $17,000.00

SUBTOTAL LAKE PUMPSTATION $395,500.00

SUB TOTAL LAKE INTAKE / PUMPSTATION - OPTION 2 $938,750.00

35% CONTINGENCIES AND ENGINEERING $328,562.50

TOTAL LAKE INTAKE / PUMPSTATION - OPTION 2 $1,267,312.50

MAY 2012

SAGE MESA WATER SUPPLY OPTIONS

OPTION 2 NEW LAKE SUPPLY FOR SAGE MESA

OPINION OF PROBABLE COST

Page 2



DESCRIPTION

UNIT 

OF 

MEAS QTY

UNIT 

PRICE

CONTRACT 

AMOUNT

 Sage Mesa Drive N. to UV Building, UV Building to Lower Reservoir  

A. General Conditions 

1 Mobilization and demobilization LS 1 $2,000.00 $2,000.00

2 Bonding and Insurance LS 1 $4,000.00 $4,000.00

3 Surveys and Layout LS 1 $2,000.00 $2,000.00

4 Traffic Management LS 1 $1,000.00 $1,000.00

5 General Requirements LS 1 $4,000.00 $4,000.00

6 Erosion and Sediment Control LS 1 $1,000.00 $1,000.00

7 Clear and Grub LS 1 $1,000.00 $1,000.00

SUBTOTAL GENERAL REQUIREMENTS $15,000.00

Section 02224- Roadworks,Excavation,Embankment, Compaction

02224.1 Gravel shoulder restoration l.m 250 $6.00 $1,500.00

02224.2 Sawcut Asphalt l.m 250 $10.00 $2,500.00

02224.3 Asphalt Removal and disposal sq.m 750 $3.00 $2,250.00

02224.4 Subgrade Preparation sq.m 750 $2.00 $1,500.00

02224.5 Replace unsuitable subgrade with 150mm minus, compaction in place, disposal- as directed cu.m 50 $30.00 $1,500.00

Section 02233 - Granular Base

02233.1 Granular base - 25 mm minus crushed gravel - 150 mm thick, removal, disposal of existing sq.m 750 $8.00 $6,000.00

02233.2 Granular driveways - 25 mm minus crushed gravel - 100 mm thick, removal, disposal of existing sq.m $10.00 $0.00

Section 02234 - Granular Sub Base

02234.1 Granular sub-base,150mm minus pit run gravel (300mm thick),removal, disposal of existing sq.m 750 $10.00 $7,500.00

Section 02235 - Unsuitable Trench Material- only as directed/authorised by Contract Administrator

02235.1 Removal, disposal, replacement with pitrun gravel (150mm minus) cu.m 50 $30.00 $1,500.00

Section 02512 - Hot Mix Asphalt Paving

02512.1 Asphalt (Roadway) - 50 mm thick sq.m 750 $20.00 $15,000.00

02512.2 Asphalt Driveways - 50mm thick, sq.m $22.00 $0.00

02512.3 Asphalt Curb lin.m $35.00 $0.00

Section 02523 - Concrete Walks, Curbs and Gutters

02523.1 Miscellaneous Concrete- 100mm thick, 100mm base, removal, disposal-driveways etc as directed sq.m. 0 $0.00

SUBTOTAL ROADS $39,250.00

Section 02666 - Waterworks

02666.1 Watermains-All depths ,  Native backfill

300mm CL 150 C900 PVC lin.m 400 $220.00 $88,000.00

300mm Hillside Installation lin.m 200 $400.00 $80,000.00

02666.2 Gate Valves 

a)  300mm each 2 $2,500.00 $5,000.00

02666.3 Bends c/w TB each 13 $1,200.00 $15,600.00

02666.4 End Caps c/w TB each $0.00

02666.5 Tie ins each 2 $2,500.00 $5,000.00

02666.7 Air Release Valves each 1 $4,000.00 $4,000.00

SUBTOTAL WATER $197,600.00

Section 02921, 02934 - topsoil, hydroseeding

02921.1 Hydroseeding - Highways mix as directed by Engineer sq.m. 1000 $0.50 $500.00

02921.2 Sod Replacement of disturbed areas as directed by Engineer sq.m. $15.00 $0.00

SUBTOTAL LANDSCAPING $500.00

SUB TOTAL DEDICATED SUPPLY MAIN OPTION 1 $252,350.00

35% CONTINGENCIES AND ENGINEERING $88,322.50

TOTAL DEDICATED SUPPLY MAIN OPTION 1 $340,672.50

SAGE MESA WATER SUPPLY OPTIONS

OPTION 1 DEDICATED SUPPLY MAIN 

MAY 2012

OPINION OF PROBABLE COST
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DESCRIPTION

UNIT 

OF 

MEAS QTY

UNIT 

PRICE

CONTRACT 

AMOUNT

 LAKE INTAKE BUILDING TO LOWER RESERVOIR - OPTION 2

A. General Conditions 

1 Mobilization and demobilization LS 1 $3,000.00 $3,000.00

2 Bonding and Insurance LS 1 $6,000.00 $6,000.00

3 Surveys and Layout LS 1 $2,000.00 $2,000.00

4 Traffic Management LS 1 $3,000.00 $3,000.00

5 General Requirements LS 1 $5,000.00 $5,000.00

6 Erosion and Sediment Control LS 1 $2,000.00 $2,000.00

7 Clear and Grub LS 1 $1,000.00 $1,000.00

SUBTOTAL GENERAL REQUIREMENTS $22,000.00

Section 02224- Roadworks,Excavation,Embankment, Compaction

02224.1 Gravel shoulder restoration l.m 300 $6.00 $1,800.00

02224.2 Sawcut Asphalt l.m 300 $10.00 $3,000.00

02224.3 Asphalt Removal and disposal sq.m 1000 $3.00 $3,000.00

02224.4 Subgrade Preparation sq.m 1000 $2.00 $2,000.00

02224.5 Replace unsuitable subgrade with 150mm minus, compaction in place, disposal- as directed cu.m 80 $30.00 $2,400.00

Section 02233 - Granular Base

02233.1 Granular base - 25 mm minus crushed gravel - 150 mm thick, removal, disposal of existing sq.m 1000 $8.00 $8,000.00

02233.2 Granular driveways - 25 mm minus crushed gravel - 100 mm thick, removal, disposal of existing sq.m $10.00 $0.00

Section 02234 - Granular Sub Base

02234.1 Granular sub-base,150mm minus pit run gravel (300mm thick),removal, disposal of existing sq.m 1000 $10.00 $10,000.00

Section 02235 - Unsuitable Trench Material- only as directed/authorised by Contract Administrator

02235.1 Removal, disposal, replacement with pitrun gravel (150mm minus) cu.m 100 $30.00 $3,000.00

Section 02512 - Hot Mix Asphalt Paving

02512.1 Asphalt (Roadway) - 50 mm thick sq.m 1000 $20.00 $20,000.00

02512.2 Asphalt Driveways - 50mm thick, sq.m $22.00 $0.00

02512.3 Asphalt Curb lin.m $35.00 $0.00

Section 02523 - Concrete Walks, Curbs and Gutters

02523.1 Miscellaneous Concrete- 100mm thick, 100mm base, removal, disposal-driveways etc as directed sq.m. 0 $0.00

SUBTOTAL ROADS $53,200.00

Section 02666 - Waterworks

02666.1 Watermains-All depths ,  Native backfill

300mm CL 150 C900 PVC lin.m 570 $220.00 $125,400.00

300mm Hillside lin.m 220 $400.00 $88,000.00

02666.2 Gate Valves 

a)  300mm each 3 $2,500.00 $7,500.00

02666.3 Bends c/w TB each 20 $1,200.00 $24,000.00

02666.4 End Caps c/w TB each $0.00

02666.5 Tie ins each 2 $2,500.00 $5,000.00

02666.7 Air Release Valves each 2 $4,000.00 $8,000.00

SUBTOTAL WATER $257,900.00

Section 02921, 02934 - topsoil, hydroseeding

02921.1 Hydroseeding - Highways mix as directed by Engineer sq.m. 2000 $0.50 $1,000.00

02921.2 Sod Replacement of disturbed areas as directed by Engineer sq.m. $15.00 $0.00

SUBTOTAL LANDSCAPING $1,000.00

SUB TOTAL LAKE INTAKE BUILDING TO LOWER RESERVOIR - OPTION 2 $334,100.00

35% CONTINGENCIES AND ENGINEERING $116,935.00

TOTAL LAKE INTAKE BUILDING TO LOWER RESERVOIR - OPTION 2 $451,035.00

MAY 2012

SAGE MESA WATER SUPPLY OPTIONS

OPTION 2 WATER SUPPLY MAIN

OPINION OF PROBABLE COST
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DESCRIPTION

UNIT 

OF 

MEAS QTY

UNIT 

PRICE

CONTRACT 

AMOUNT

 UV TREATMENT FACILITY 

A. General Conditions 

1 Mobilization and demobilization LS 1 $4,000.00 $4,000.00

2 Bonding and Insurance LS 1 $10,000.00 $10,000.00

3 Surveys and Layout LS 1 $1,000.00 $1,000.00

4 Traffic Management LS 1 $0.00

5 General Requirements LS 1 $12,000.00 $12,000.00

6 Erosion and Sediment Control LS 1 $0.00

7 Clear and Grub LS 1 $0.00

SUBTOTAL GENERAL REQUIREMENTS $27,000.00

Section 02224- Roadworks,Excavation,Embankment, Compaction

02224.1 Gravel shoulders l.m $6.00 $0.00

02224.2 Sawcut Asphalt l.m $10.00 $0.00

02224.3 Asphalt Removal and disposal sq.m $3.00 $0.00

02224.4 Subgrade Preparation sq.m 100 $2.00 $200.00

02224.5 Replace unsuitable subgrade with 150mm minus, compaction in place, disposal- as directed cu.m $30.00 $0.00

02224.6 Common Excavation cu.m 50 $10.00 $500.00

Section 02233 - Granular Base $0.00

02233.1 Granular base - 25 mm minus crushed gravel - 150 mm thick, removal, disposal of existing sq.m 100 $8.00 $800.00

$0.00

Section 02234 - Granular Sub Base $0.00

02234.1 Granular sub-base,150mm minus pit run gravel (300mm thick),removal, disposal of existing sq.m 100 $10.00 $1,000.00

$0.00

Section 02235 - Unsuitable Trench Material- only as directed/authorised by Contract Administrator $0.00

02235.1 Removal, disposal, replacement with pitrun gravel (150mm minus) cu.m $30.00 $0.00

Section 02512 - Hot Mix Asphalt Paving $0.00

02512.1 Asphalt (Roadway) - 50 mm thick sq.m 100 $25.00 $2,500.00

SUBTOTAL ROADS $5,000.00

Section 02921, 02934 - topsoil, hydroseeding $0.00

02921.1 Hydroseeding - Highways mix as directed by Engineer sq.m. 200 $0.50 $100.00

SUBTOTAL LANDSCAPING $100.00

1 Building (8m x 5m) m² 40 $2,500.00 $100,000.00

2 Building Mechanical LS 1 $5,000.00 $5,000.00

3 UV Disinfection Units -- Low Pressure, High Intensity each 2 $90,000.00 $180,000.00

4 Butterfly Valves c/w control each 4 $5,000.00 $20,000.00

5 Flow Meter each 2 $8,000.00 $16,000.00

6 Piping lin.m 30 $600.00 $18,000.00

7 Bends / Fittings each 9 $1,000.00 $9,000.00

8 Air Valves each 2 $500.00 $1,000.00

9 Misc. Equipment/analysers LS 1 $15,000.00 $15,000.00

10 Install Labour LS 1 $25,000.00 $25,000.00

11 Electrical / Controls LS 1 $80,000.00 $80,000.00

12 Electrical Supply LS 1 $20,000.00 $20,000.00

13 Chlorine System LS 1 $17,000.00 $17,000.00

14 Gate Valves each 2 $2,500.00 $5,000.00

15 Tees each 2 $1,500.00 $3,000.00

SUBTOTAL UV TREATMENT $514,000.00

SUB TOTAL UV TREATMENT FACILITY $546,100.00

35% CONTINGENCIES AND ENGINEERING $191,135.00

TOTAL UV TREATMENT FACILITY $737,235.00

Section 5000 to 9000 - UV Treatment

MAY 2012

SAGE MESA WATER SUPPLY OPTIONS

UV TREATMENT FACILITY -- OPTIONS 1 AND 2

OPINION OF PROBABLE COST
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DESCRIPTION

UNIT 

OF 

MEAS QTY

UNIT 

PRICE

CONTRACT 

AMOUNT

 RESERVOIR AND BOOSTER STATION UPGRADES 

A. General Conditions 

1 Mobilization and demobilization LS 1 $1,000.00 $1,000.00

2 Bonding and Insurance LS 1 $2,000.00 $2,000.00

3 Surveys and Layout LS 1 $0.00

4 Traffic Management LS 1 $0.00

5 General Requirements LS 1 $4,000.00 $4,000.00

6 Clear and Grub LS 1 $0.00

SUBTOTAL GENERAL REQUIREMENTS $7,000.00

Section 0300 to 01100 - Reservoir Divider Wall

1 Concrete Walls m³ 20 $1,000.00 $20,000.00

2 Mechanical

a) Piping lin.m 20 $500.00 $10,000.00

b) Valves each 4 $1,500.00 $6,000.00

c) Check Valves each $2,500.00 $0.00

d) Bends / Fittings each 6 $1,200.00 $7,200.00

e) Install Labour LS 1 $15,000.00 $15,000.00

3 Electrical / Controls LS 1 $5,000.00 $5,000.00

SUBTOTAL RESERVOIR CONSTRUCTION $63,200.00

Section 01100 - Cascade Valve in Booster station

1 Mechanical

a) Piping lin.m 10 $500.00 $5,000.00

b) Valves each 2 $3,000.00 $6,000.00

c) Control Valves each 1 $7,000.00 $7,000.00

d) Bends / Fittings each 4 $1,500.00 $6,000.00

e) Install Labour LS 1 $7,000.00 $7,000.00

2 Electrical / Controls LS 1 $10,000.00 $10,000.00

SUBTOTAL CASCADE VALVE $41,000.00

SUB TOTAL LOWER  RESERVOIR AND BOOSTER STATION UPGRADES $111,200.00

35% CONTINGENCIES AND ENGINEERING $38,920.00

TOTAL LOWER  RESERVOIR AND BOOSTER STATION UPGRADES $150,120.00

MAY 2012

SAGE MESA WATER SUPPLY OPTIONS

LOWER RESERVOIR AND BOOSTER STATION UPGRADES

OPINION OF PROBABLE COST
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DESCRIPTION

UNIT 

OF 

MEAS QTY

UNIT 

PRICE

CONTRACT 

AMOUNT

NEW WATER MAIN TO SUPPLY VERANO PLACE

A. General Conditions 

1 Mobilization and demobilization LS 1 $2,000.00 $2,000.00

2 Bonding and Insurance LS 1 $4,000.00 $4,000.00

3 Surveys and Layout LS 1 $1,500.00 $1,500.00

4 Traffic Management LS 1 $3,000.00 $3,000.00

5 General Requirements LS 1 $4,000.00 $4,000.00

6 Erosion and Sediment Control LS 1 $500.00 $500.00

SUBTOTAL GENERAL REQUIREMENTS $15,000.00

Section 02224- Roadworks,Excavation,Embankment, Compaction

02224.1 Sawcut Asphalt l.m 30 $10.00 $300.00

02224.2 Asphalt Removal and disposal sq.m 100 $5.00 $500.00

02224.3 Subgrade Preparation sq.m 100 $3.00 $300.00

02224.4 Replace unsuitable subgrade with 150mm minus, compaction in place, disposal cu.m 20 $30.00 $600.00

Section 02233 - Granular Base

02233.1 Granular base - 25 mm minus crushed gravel - 150 mm thick, removal, disposal of existing sq.m 100 $10.00 $1,000.00

02233.2 Granular shoulders lin.m 20 $10.00 $200.00

Section 02234 - Granular Sub Base

02234.1 Granular sub-base,150mm minus pit run gravel (400mm thick),removal, disposal of existing sq.m 100 $10.00 $1,000.00

Section 02235 - Unsuitable Trench Material- only as directed/authorised by Contract Administrator

02235.1 Removal, disposal,  replacement with pitrun gravel (150mm minus) cu.m 20 $35.00 $700.00

Section 02512 - Hot Mix Asphalt Paving

02512.1 Asphalt (Roadway) - 50mm thick sq.m 100 $35.00 $3,500.00

SUBTOTAL ROADS $8,100.00

Section 02666 - Waterworks 

02666.1 Watermains-All depths ,  Native backfill

200mm CL 150 C900 PVC Hillside lin.m 100 $400.00 $40,000.00

02666.2 200 mm Gate Valves each 2 $1,500.00 $3,000.00

02666.3 Bends c/w TB each 10 $700.00 $7,000.00

02666.4 Air Release Valves each 1 $4,000.00 $4,000.00

02666.5 Tie to existing

a) Connect to existing 150mm Solana Cres., each 1 $2,000.00 $2,000.00

b) Connect to existing 250mm watermain at Sage Mesa Drive South, each 1 $2,500.00 $2,500.00

SUBTOTAL WATER $58,500.00

Section 02921, 02934 - Landscaping

02921.1 Landscaping Rehab LS 1 $5,000.00 $5,000.00

OVERFLOW PIPING FOR LOWER RESERVOIR $5,000.00

From McElhanney report

1 Estimated cost LS 1 $90,000.00 $90,000.00

SUBTOTAL OVERFLOW PIPE $90,000.00

SUB - TOTAL DISTRIBUTION UPGRADES $176,600.00

35% CONTINGENCIES AND ENGINEERING $61,810.00

TOTAL DISTRIBUTION UPGRADES $238,410.00

MAY 2012

SAGE MESA WATER SUPPLY OPTIONS

DISTRIBUTION SYSTEM UPGRADES

OPINION OF PROBABLE COST
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DESCRIPTION

UNIT 

OF 

MEAS QTY

UNIT 

PRICE

CONTRACT 

AMOUNT

 RESERVOIR UPGRADES 454 cm at UPPER RESERVOIR SITE

A. General Conditions 

1 Mobilization and demobilization LS 1 $3,000.00 $3,000.00

2 Bonding and Insurance LS 1 $8,000.00 $8,000.00

3 Surveys and Layout LS 1 $1,000.00 $1,000.00

4 Traffic Management LS 1 $0.00 $0.00

5 General Requirements LS 1 $8,000.00 $8,000.00

6 Clear and Grub LS 1 $2,000.00 $2,000.00

SUBTOTAL GENERAL REQUIREMENTS $22,000.00

Section 02224- Roadworks,Excavation,Embankment, Compaction

02224.1 Subgrade Preparation sq.m 50 $2.00 $100.00

02224.2 Replace unsuitable subgrade with 150mm minus cu.m $30.00 $0.00

Section 02233 - Granular Base

02233.1 Granular driveways - 25 mm minus crushed gravel - 100 mm thick, removal, disposal of existing sq.m 50 $10.00 $500.00

Section 02234 - Granular Sub Base

02234.1 Granular sub-base,150mm minus pit run gravel (300mm thick),removal, disposal of existing sq.m 50 $10.00 $500.00

Section 02235 - Unsuitable Trench Material- only as directed/authorised by Contract Administrator

02235.1 Removal, disposal, replacement with pitrun gravel (150mm minus) cu.m 20 $30.00 $600.00

SUBTOTAL ROADS $1,700.00

Section 02666 - Buried Waterworks and Drainage 

02666.1 Watermains-All depths ,  Native backfill

200mm CL 150 C900 PVC lin.m 20 $300.00 $6,000.00

300mm CL 150 C900 PVC lin.m $300.00 $0.00

02666.2 Gate Valves each $0.00

02666.3 Tees c/w TB each 0 $0.00

02666.4 End Caps c/w TB each 0 $0.00

02666.5 Bends c/w TB each 2 $1,500.00 $3,000.00

02666.6 Drain Piping lin.m 20 $200.00 $4,000.00

02666.7 Manhole LS $3,000.00 $0.00

02666.8 Tie to existing

a) Connect to existing 200mm watermain. each 1 $3,000.00 $3,000.00

b) Connect to existing 150mm each 1 $3,000.00 $3,000.00

SUBTOTAL BURIED WATERWORKS AND DRAINAGE $19,000.00

Section 02921, 02934 - topsoil, hydroseeding

02921.1 Hydroseeding - Highways mix as directed by Engineer sq.m. 500 $0.50 $250.00

SUBTOTAL LANDSCAPING $250.00

Section 0300 to 01100 - Reservoir Construction

1 Excavation / Backfill LS 1 $20,000.00 $20,000.00

2 Concrete Walls m³ 100 $800.00 $80,000.00

3 Concrete Floor m³ 25 $600.00 $15,000.00

4 Concrete Roof Slab m³ 27 $1,000.00 $27,000.00

5 Concrete Valve Chamber m³ 30 $800.00 $24,000.00

6 Mechanical

a) Piping lin.m 30 $500.00 $15,000.00

b) Valves each 6 $1,500.00 $9,000.00

c) Check Valves each 2 $2,500.00 $5,000.00

d) Bends / Fittings each 10 $1,200.00 $12,000.00

e) Install Labour LS 1 $15,000.00 $15,000.00

7 Electrical / Controls LS 1 $5,000.00 $5,000.00

8 Electrical Supply LS 1 $2,500.00 $2,500.00

SUBTOTAL RESERVOIR CONSTRUCTION $229,500.00

SUB TOTAL RESERVOIR UPGRADES $272,450.00

35% CONTINGENCIES AND ENGINEERING $95,357.50

TOTAL RESERVOIR UPGRADES OPTION 3 AND 5 $367,807.50

SAGE MESA WATER SUPPLY OPTIONS

UPPER ZONE RESERVOIR UPGRADES

MAY 2012

OPINION OF PROBABLE COST
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