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December 20, 2012 
 
            
A&M File No.: 12-623 
 
 
District of Peachland 
5806 Beach Ave  
Peachland, BC V0H 1X4  
 
Attention:  Joe Mitchell, P.Eng 

Director of Operations 
 
Dear Sir,  
 
Re: Water Master Plan Update 2012 – REV2 
 New Monaco Sustainable Community 

Peachland, BC           
 
Further to the Water Master Plan (WMP) Update 2012 – REV1 submitted to the District of Peachland 
(DoP) on November 22, 2012, Aplin and Martin Consultants Ltd. (A&M) is pleased to re-submit the WMP 
Update 2012. This document addresses District comment on the previous submission, dated December 
12, 2012. The intent is that this document will act as a supplement to the April 2007 Water Master Plan. 
Through working closely with the District, A&M presents engineering solutions for the water servicing of 
the New Monaco Development. A&M trusts that this final submission is consistent with the needs and 
expectations of the District of Peachland. 
 

Water Master Plan Update 2012 
 

1.0  Introduction 
 
The DoP is undergoing significant growth due to recent developments and will be looking at significantly 
more growth due to recently proposed developments, specifically the active Ponderosa/Pincushion 
Development and the proposed Lower Princeton, Downtown, and New Monaco developments. The 
projections of growth from these major development areas, together with District-wide growth, create 
the need for an amendment to the current WMP 2007. Appropriate Development Cost Charges (DCC) 
structure and infrastructure grant applications will thus be able to bring an upgraded water system to 
the entire community at reasonable user fees. It is imperative that the infrastructure strategy 
incorporate an approach that accommodates the stages of each growth module, while maintaining the 
same level of service in all regions.  
 
 
 
 
 



Water Master Plan Update 2012 – REV2 
New Monaco Sustainable Community 
Peachland, BC 

 

Aplin & Martin Consultants Ltd.   Page 2 
Project No. 12-623   December 20, 2012 

1.1  WMP Review 
 
Before A&M could analyze the impacts of the New Monaco development, a brief review of the WMP 
2007 initiatives and what impact recent developments have had was required, specifically the 
Ponderosa/Pincushion development. A&M further reviewed the WMP 2007 initiatives to establish a 
level of accuracy when compared to the present conditions. The DoP currently contains four (4) major 
sources of water combined to create three (3) distinct systems: 
 

1. Peachland Creek (also referred to as ‘Deep Creek’); located at the south end of the District, 
equipped with two settling ponds and chlorination treatment downstream from the ponds. 
Peachland Lake (located near Brenda Mine) is connected and used for support in summer 
months via an outlet control house 

2. Trepanier Creek/Okanagan Lake Pump Station; Trepanier Creek is located to the north of the 
District and is equipped with two settling ponds with chlorination treatment downstream from 
the ponds. Okanagan Lake is connected and used for support in summer months via a pump 
station. These sources supply the Cousins Rd Reservoir, supplying some in-system storage for 
peaking and fire storage within the District 

3. Ponderosa System (Groundwater Wells); the Ponderosa Area (including the Ponderosa 
Development) relies on two (2) ‘low producing’ groundwater wells. The wells meet water quality 
standards for the Drinking Water Act, and with chlorine treatment, will satisfy Interior Health 
Authority (IHA) standards 

 
The WMP 2007, put forth by Urban Systems, discussed three (3) concepts and made recommendations 
for Concept 3, which called for a long term single source equipped with treatment for the entire DoP. 
The plan is to construct a treatment facility and a larger gravity main which routed water from the 
Peachland Creek source through the District to Trepanier Bench Rd (close to the Okanagan Lake pump 
station). The Peachland Creek source would have reliable flow and significant storage, allowing the 
Trepanier Creek source and groundwater wells to be abandoned. The Okanagan Lake pump station 
would remain to be used in emergency situations. Total (combined) treated storage for the District will 
increase from 2,300m3 to 15,000m3 – 23,000m3 over the 20 year timeframe. 
 
The WMP 2007 had taken into account population growth of 3.5% (approx. double the population over 
the 20 year period), which had been accurate in recent years (2004-2007), but had not accounted for 
what is now know to be a drastic projected increase brought forth by the Ponderosa/Pincushion 
development, and now the proposed New Monaco development. The DoP has a current population of 
approximately 5,000 people. The projected increase from the Ponderosa development is approximately 
5,300 people (note that this development brings with it a major irrigation component in servicing the 
golf course (approx. 750,000 gallons per day), compounding the issue). The projected full build-out 
population in the New Monaco development is approximately 6,500 people. The updated WMP should 
reflect the possibility of both these developments reaching the total projected populations. 
 
If both the Ponderosa and New Monaco Developments were to reach full build-out within the 20 year 
growth period, the total District population could reach 20,000 persons, quadrupling the current District 
population (equivalent growth rate of 8.0%, much higher than the originally estimated 3.5% growth). 
The integration of the New Monaco development into the WMP 2007 is key to implement a 
comprehensive plan that will avoid duplication and costly upgrades beyond the current scope of the 
WMP 2007. 
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2.0  Analysis 
 
The following information was examined to define the impact of the New Monaco development upon 
Peachland’s water system, and provide strategic mitigations with justification: 

2.1  Current Ponderosa and Future New Monaco Impacts – Growth Projections 

The WMP 2007 estimated a regional growth of 3.5% per year, which would approximately double the 
year 2007 population from 5,000 residences to 10,000 over the 20 year horizon. The WMP 2007 stated 
that development pressures led them to increase the growth within the report from the 1,600 expected 
residential units to 2,200 units, increasing the estimated amount of multi-family home developments to 
be greater than the amount of single family developments. The projected commercial and industrial 
growth was set at 10,000m2 and 2,000m2, respectively. Institutional growth was projected to be 100 
beds. The report also indicated that up to 1,000 units (approximately 2500 persons) were under 
application in the downtown area at that time. 
 
As discussed earlier, the Ponderosa/Pincushion development, which had been partially accounted for in 
the WMP 2007, now has projected growth beyond what had been accounted for and presents a further 
challenge with regards to demand, storage, and treated flow for the District. The growth estimates 
made in the WMP 2007 had underestimated District residential growth when analyzing only the revised 
Ponderosa/Pincushion development projections. The New Monaco development and corresponding 
growth, which had not been accounted for in the WMP 2007, will be the focus of the WMP Update 
2012. The analysis of either a more rapid growth or a longer growth horizon is required to accurately 
update the WMP 2007. The table below provides a detailed breakdown of the New Monaco 
development. 
 

 
Table 1: New Monaco Development – Population Projections 
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2.2  New Monaco Water Demand and Storage 
 
New Monaco is designed as a sustainable community with water conservation being a primary goal. The 
greatest portion of the flow is attributed to multi-family units, particularly because of the high density 
built forms. The demand may easily be reduced since the development will be built under the control of 
developer, where both internal low flow devices and dry landscaping may reduce the per capita 
Maximum Day Demand (MDD) from the current bylaw design criteria of 2400 L/cap./day. This reduction 
would significantly reduce the flow and storage requirement for the New Monaco development as the 
multi-family component brings the largest percentage of the demand. Investigation was conducted with 
respect to the WMP: 

2.2.1 Sustainable Design – Overall Water Conservation 
 
Through the efforts of metering, condensed living, and sustainable design, water demands per capita 
can be efficiently reduced. A MDD reduction, with respect to water use improvements, was investigated 
during the analysis of the Water Master Plan Update 2012. The following rationale led to a proposed 
reduced demand: 

2.2.1.1  Reduced Indoor Consumption 
 
Domestic water consumption is expected to be reduced as a result of water conservation design 
(particularly due to water-efficient toilets, fixtures, and appliances to be used in residential buildings). 
According to Natural Resources Canada (2009), water efficient toilets can reduce toilet water 
consumption by up to 70%, using 6 l/flush rather than the traditional 13-20 l/flush. Presently (as of 
2011), the BC Building Code requires high efficiency toilets, although when quantifying reduction, New 
Monaco fixtures should be compared to those existing in Peachland today (reasonable to assume that 
most toilets are the traditional style). New Monaco has proposed the use of high efficiency toilets that 
require a minimal 4.8 l/flush, or the use of dual flush systems (providing the user with the option to 
flush at full or half load, 6 or 3 litres respectively). Reduction in water use due to toilets, when compared 
to traditional styles, ranges from 63-76%. 
 
Shower water use can be reduced by up to 40%, using 5.7-7.6 l/min ultra-low flow shower heads, rather 
than the 9.5 l/min flow by code (note that traditional shower heads flow at 19 l/min). If comparing the 
traditional shower heads to the proposed fixtures in the New Monaco development, there would be a 
reduction of 60-70%. 
 
Other systems like high efficiency faucets, washing machines, and dish washers will also contribute to a 
reduced demand. Code flow for faucets is 8.3 l/min. New Monaco is proposing low flow faucets for the 
kitchen, at 7.6 l/min, and even lower flow faucets for the bathrooms, at 3.8 l/min, a reduction of 8-55%. 
Currently, there are no code restrictions on washing machines (dish wash machines or clothes wash 
machines). New Monaco is proposing high efficiency machines, resulting in reductions of up to 52% for 
dishwasher use and 20-60% for clothes washer use. 
 
New Monaco also proposes that commercial units contribute to reduction in demand by the use of 
water efficient fixtures where applicable (including waterless urinals) and high efficiency laundry 
machines within the hotel. 
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The below table summarizes the anticipated reductions to indoor water consumption in the New 
Monaco development. To quantify the reductions to total indoor water use, data was collected from 
various municipalities throughout Western Canada. The appliances and fixtures that were previously 
discussed account for 90.5% of total indoor water use, with the other 9.5% attributed to leaks, drinking 
water, and cleaning. When combining the reductions from the various domestic indoor fixtures and 
appliances, the total reductions could range from 37-63% of indoor water consumption (not taking into 
account the possible substantial savings in commercial units). 
 

 
Table 2: New Monaco – Sustainable Design Impacts 

2.2.1.2  Metering and Monitoring 
 
To encourage the residents and commercial units to maintain the reduced levels of water consumption, 
metering and monitoring systems are recommended. Metering should motivate residents and tenants 
to consume less by usage of day to day water conservation techniques and will ensure that the District 
will experience the high end of the reductions. 
 
In 2006, the City of Kelowna commenced their water conservation program by installing water meters 
on all service connections. According to the City of Kelowna website, “water use in Kelowna has 
increased by just two percent since 1995, despite a 30 per cent increase in population over the same 
period (2011).” Since the meter installation, consumption per single family dwelling has decreased from 
56.0m³ to 37.3 m³ (a 33% reduction from 1995 to 2009), as shown in the figure below. It is considered a 
reasonable assumption that the effect of meter installation and progressive water conservation would 
demonstrate similar results in the District of Peachland. 
 

 
Figure 1: Water Use Statistics (City of Kelowna 2011) 
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The WMP 2007 states that water meter programs have “reduced consumption by 15 to 25 percent” in 
Okanagan communities. It is believed that a volume based cost allocation implements a sense of 
responsibility to the user, and promotes conservation. Due to metering, the WMP 2007 applied an 
Average Daily Demand (ADD) of 675 L/cap./day based on a 25% reduction from the current bylaw (2010) 
ADD. The WMP 2007 supported the 25% reduction based on the anticipated effect due to the metering 
system and the provincial data showing an average ADD of 678 L/cap./day. The guideline for small 
systems by the Province of BC reports an average indoor use of only 230 L/cap./day, while the health act 
assesses the average indoor daily flow at 454 L/cap./day, both supporting the above reduction. Further, 
the figure below presents the per capita consumption for Kelowna residents on a steady decline. 
Investigation indicates that the reduced ADD proposed in the WMP 2007 is accurate, and as such, A&M 
recommends a reduced 675 L/cap./day ADD. 
 

 
Figure 2: City of Kelowna Single-Family Water Consumption (2011) 

 
The Peachland Subdivision and Development Bylaw 2007 utilized a MDD design criteria of 3,500 
L/cap./day. The WMP 2007 reported a value of 3,060 L/cap./day (based on support from the Water 
Conservation Drought Management Study 2005). As a result of such reductions, the current bylaw 
(2010) reduced the MDD design criteria to 2,400 L/cap./day. This value was equal to the City of Kelowna 
Bylaw MDD until recent, when the City of Kelowna amended the bylaw to 1,800 L/cap./day, indicating 
further improvements being recognized within the Okanagan. 

A&M Recommendation 
 
It is reasonable to assume that the modern and sustainable New Monaco Development will responsibly 
require a lower overall MDD than the existing District of Peachland users (existing use includes 
substantial agricultural users and a potential leakage component, 38% and 4% respectively – 2005 
Water Conservation Drought Management Study). With an acceptable ADD of 675 L/cap./day (25% 
reduction from the bylaw), a reduction to the current bylaw MDD from 2,400 to 1,800 L/cap./day (25% 
reduction from the bylaw) is considered reasonable. A&M recommends that MDD of the New Monaco 
Development and future developments be evaluated at 1,800 L/cap./day and that monitoring 
procedures be implemented for the development to ensure that the reduced values are being 
maintained into the future. The recommendation will require an amendment to the SDS Bylaw. 
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2.2.2 Sustainable Design – Reduced Multi-Family Outdoor Consumption 
 
According to the figure below (WMP 2007), seasonal water use accounts for a substantial portion of 
Peachland’s total system wide water demand. This trend indicates that agricultural irrigation and 
domestic outdoor consumption during summer months contribute more to the water demand than day 
to day use within the home. The chart indicates that excess water consumption starts in mid-March and 
continues through until mid-October. 

 

 
Figure 3: Peachland System-Wide Annual Water Demand 

 
It is unknown exactly how much of the summer demand is allocated to agriculture, multi-family, or 
commercial open space irrigation, however, the pie-chart seen in the below figure indicates that the 
domestic outdoor (irrigation) portion of the non-agricultural demand accounts for 78%, where as indoor 
use at accounts for only 10%, with the remainder allocated to parks, commercial/industrial, and leakage. 
Analysis of the figures above and below indicates that the pie-chart is representative of peak demand 
(summer use). Referencing the pie-chart and analyzing domestic demand only, the outdoor demand 
accounts for 89% of the total, indicating that irrigation in the summer months accounts for a significant 
volume in residential areas. Referencing the Provincial Health Act’s Sewerage Regulation – Table of 
Estimated Daily Demand; for a three capita house, a consumption of 1,363 L/day or 454 L/cap./day 
(significantly less than the current bylaw MDD value) supports the data above. 
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Figure 4: Peachland Maximum Day Demand Distribution – 

2005 Water Conservation Drought Management Study 

 
The majority of the New Monaco water demand is attributed to the multi-family component. 
Sustainable landscape design will reduce the required water for irrigation purposes by significant 
amounts. Xeriscaping will minimize irrigation needs within the multi-family areas, using the appropriate 
low water use plants and minimizing turf areas. The soil grading and mulching design will take advantage 
of available rainfall detention. Further, the use of native plants (natural landscaping) that rely on rainfall 
will result in the potential elimination of irrigation in some areas after a number of years.  
 
Further measures can be taken with regards to the irrigation delivery method. Irrigation controllers and 
rain censors will ensure that irrigation is run on efficient schedules or not at all. The effects of controllers 
and censors can reduce irrigation needs by 15-25%. Drip irrigation results in potential reductions of 75% 
when compared to a traditional sprinkler head (used in non-turf areas only). Soaker hoses may also be 
used to reduce consumption and prevent additional runoff. 
 
To further increase sustainability and reduce irrigation demand, rain barrels can be installed to 
supplement the irrigation system. On-site grey water may be treated and re-used as irrigation as well. 
These systems can have varying levels of impact. 

A&M Recommendation 
 
The New Monaco irrigation system will be extremely efficient. For the purposes of quantifying the 
benefits of reduced irrigation demand in multi-family areas, an approximation for the domestic outdoor 
water use was used. A&M recommends that the domestic outdoor demand be valued at a conservative 
80% during peak use in summer months and 25% of the total annual multi-family water use (based on 
domestic outdoor use valued at 0-89% of the total water usage during a 7 month period – mid-March 
through mid-October). 
 
It would be a conservative estimate that the multi-family component would responsibly reduce 
irrigation needs to half (50%). Due to the sustainable design strategies, A&M recommends that a further 
reduction to the multi- family component be used when calculating New Monaco water demands. The 
50% reduction to irrigation needs (40% of the total MDD) results in a MDD of 1,080 L/cap./day (based on 
reduction to the previously recommended 1,800 L/cap./day) for the multi-family component. The multi-
family specific reduction request requires a variance to the Bylaw and must go before Council for 
approval. 
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2.2.3 New Monaco Demand Calculations and Rationale 
 
Based on a fire flow of 150 L/s (as required by the Subdivision and Development Bylaw), the Design Flow 
and Total Storage Volume required for Phase 1 and Full Build-Out conditions are as follows: 
 

- Design Flow (Q) > [MDD + Fire Flow] and [PHD] 
 

- Total Storage Volume (S) = A + B + C 
Where  A = Fire Storage (from Fire Underwriters Survey guide) 

          B = Equalization Storage (25% of Maximum Day Demand) 
           C = Emergency Storage (25% of A + B) 
 

 
Table 3: New Monaco Water Demands – Phase 1 Demands 

 
- Phase 1 (Reduced MDD): 

- Q = 31.9 l/s + 150 l/s      181.9 l/s 
-  S = (150 l/s x 60 x 120) + (0.25 x 31.9 l/s x 24 x 3600)   2,211,000 l or 2,211 m³ 

+ [0.25 x (1,080,000 + 689,000)] 
 

The Water Distribution (Schedule 3) section of the District SDS Bylaw does not indicate a unit density to 
be used for design flow purposes, and therefore, unit densities for single and multi-family units are as 
per the District SDS Bylaw – Schedule 4 (Sanitary Sewer). Multi-family unit densities are applied to 
vacation homes, senior congregate care units, and hotel rooms. Commercial unit density outlined in the 
SDS Bylaw (Schedule 4) indicates 75 people/1 ha of development area. The New Monaco ASP specifies a 
gross floor area (GFA), not a commercial development area, and therefore, the WMP 2007 was 
referenced, but the WMP 2007 reported 3.6 people/unit (for a 'typical' commercial development) which 
is also unusable for design purposes. A&M referenced the current DCC Update which provided unit 
densities for commercial developments as 0.005 people/1m2 of GFA. Irrigation demands were derived 
from WMP 2007 irrigation data and ASP irrigation areas.  
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The following table reports the full build-out demand values: 
 

 
Table 4: New Monaco Water Demands – Ultimate Conditions 

 
- Full Build-Out (Reduced MDD): 

- Q = 90.6 l/s + 150 l/s      240.6 l/s 
-  S = (150 l/s x 60 x 120) + (0.25 x 90.6 l/s x 24 x 3600)   3,795,000 l or 3,795 m³ 

+ [0.25 x (1,080,000 +1,957,000)]   

2.3  Water Treatment Requirements 
 
Recent correspondence with the Interior Health Authority (IHA) has indicated that the recommended 
servicing solutions for New Monaco must provide methods and direction to achieving the Provincial 
Drinking Water Quality Objectives (4-3-2-1-0 Objective). The WMP 2007 addressed the long term issues 
of treatment for the District of Peachland with the ‘Concept 3’ initiative. Peachland Creek will eventually 
supply water for the entire District (with the Okanagan Lake Pump Station remaining as an Emergency 
Supply). Peachland Creek was selected as the long term single source because it is the superior source to 
Trepanier Creek and Okanagan Lake due to treatment requirements, capacity characteristics, and 
operational costs. 
 
The District has indicated that they are not in favour of running two systems with two separate 
treatment facilities and that servicing strategies, and therefore treatment strategies, should be formed 
with Peachland Creek as the ultimate water source. 
 
The Peachland Creek source will be treated in approximately 2016-2017 as per the WMP 2007 
initiatives. Works beyond 2017 will connect the Peachland Creek source to the North end of the District 
in approximately 2023-2024 (WMP 2007: Priority 5 and Priority 6). Due to capacity issues that would be 
experienced in the existing trunk mains, New Monaco will not be able to receive water supply from 
Peachland Creek until both WMP 2007 projects are finished. 
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2.3.1 Peachland Creek Availability and Trunk Main Capacity 
 

The WMP 2007 had identified Peachland (Deep) Creek as the long term single source (treated) supply. 
The Peachland Creek source was reported to have sufficient capacity for the 20yr District growth 
projections. New Monaco treatment strategies include Peachland Creek as the ultimate water supply, 
and therefore, the capacity of Peachland Creek to accommodate the addition of New Monaco demands 
must be confirmed. The ability of the trunk main to supply the required New Monaco flows must also be 
confirmed. The Peachland Creek system, servicing the 580m elevation, had been established by the 
intake at the Deep Creek Dam. 
 
The Dobson Engineering Ltd. Water Availability Analysis (2006) for Peachland Creek indicated that 
1:100yr drought conditions for 2 consecutive years with a reduced average daily demand (678 l/day) 
would challenge the storage capacity. A 1:20yr drought condition while using all available licensed water 
would also result in insufficient capacity. Various other scenarios modelled in the study were found to 
be sustainable. Based on the results of the study, the WMP 2007 made recommendations for single 
source water supply. The sustainable scenarios included (Table 3 from the Dobson report – WMP 2007 
Appendix A): 
 

- Mean annual inflow at current use 
- 1:20yr inflow at current use 
- 1:20yr inflow with 60% growth at 900 l/day 
- 1:20yr inflow with 60% growth at 678 l/day 

 
The Peachland Creek source had since been re-evaluated for capacity to accommodate the New Monaco 
flows. The updated study (District of Peachland Water Sensitivity Analysis – March 31, 2011) completed 
by Dobson and Urban Systems analyzed capacities while taking into account the increased development 
throughout the District, reductions in water usage due to metering, reduction in supply due to climate 
changes, and the effects of deforestation due to pine beetle. The updated analysis concluded that the 
Peachland Creek source can accommodate all future development needs in the event of both a 1:20yr 
drought condition for three (3) consecutive years and a 1:100yr drought condition for one (1) year. The 
report indicates that an update to the WMP 2007 may be required to address water treatment, 
distribution, and storage requirements, all of which are addressed in this WMP Update 2012. 
 
With regards to the distribution, the key principal of ‘Concept 3’ is supplying the required MDD across 
the District via a large diameter gravity trunk main. The District wishes to ensure that the priority trunk 
main upgrades already outlined in the WMP 2007 are sufficient given the new demands. The District re-
modelled the system to analyze the flow velocities given the additional demand and provided comments 
(analysis accounted for 132 l/s MDD for New Monaco). The District reported that PHD shall be balanced 
using treated storage (reservoirs) and as such, the gravity trunk main is not expected to see PHD flows. 
When analyzing the system for MDD + Fire Flows (Bylaw states that flows cannot exceed 3m/s), the 
flows reach 2.99m/s, indicating that the gravity trunk main priorities are sufficient for New Monaco’s 
90.6 l/s MDD requirement at full build-out. 
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As noted previously, New Monaco will not receive Peachland Creek supply until Priority 5 and Priority 6 
are completed (2023-2024) due to existing trunk main capacity issues. Because the New Monaco 
Development was not considered to be part of the service boundary during the WMP 2007 study, the 
surplus of DCC’s that come with the development may accelerate existing initiatives (treatment and 
connection to the Peachland Creek included). 

A&M Recommendation 
 
Based on the updated Peachland Creek availability analysis, treatment strategy, and gravity trunk main 
analysis, A&M recommends that the New Monaco Development be included in the future Peachland 
Creek service boundary, ensuring treated water supply along with the rest of the District. The WMP 
2007 initiatives indicate that treated supply will be online to the entire District as of 2023-2024, 
although the surplus of DCC funding may accelerate the timeline. 
 

3.0  Servicing Options – Ultimate Conditions 
 
The full build-out of the New Monaco development will take many years and the connection of 
Peachland Creek will take approximately 10 years to complete, and as such, both interim and ultimate 
servicing solutions are required. In order to most efficiently provide interim servicing solutions, it is 
important to know what ultimate configuration is required. The ultimate solutions shall minimize further 
upgrades to the existing WMP 2007 initiatives. A&M has analyzed the existing system and presents 
options for the ultimate servicing of the New Monaco development. 
 
Ultimately, A&M recommends that New Monaco receive water supply from Peachland Creek along with 
the rest of the District as the WMP 2007 initiatives recommend. The WMP 2007 projects and objectives 
shall continue as planned, with alterations and additions which will be discussed. The ultimate source 
selection will ensure sufficient supply and satisfy the requirement for a plan to achieve Provincial 
Drinking Water Quality Objectives.  
 
New Monaco is located at the North end of the District, with the opportunity to run a new water main 
on-site to the South towards the Okanagan Lake Pump Station or on-site to the West towards the 
Cousins Road Reservoir. A&M presents the preferred solutions for discussion with regards to the 
ultimate servicing configuration. 

3.1 Option 1 – Cousins Road Reservoir Connection / Upgrade 
 
The closest district reservoir to the New Monaco property is the Cousins Road Reservoir (approximately 
750m west of the site boundary). Figure 5 (below) presents an optional piping alignment to the 
reservoir. The alignment shown follows a conceptual option for a western access road. There is flexibility 
in the route from the reservoir to New Monaco. Should a western access road not be located in this 
area, it is likely that the existing ROW will be utilized. Future detailed design will establish the final water 
main alignment. It is important to note that the alignment must cross a number of parcels of land 
between New Monaco and the reservoir. Installation in this area will provide communal benefit as it will 
provide possible water servicing in these areas. 
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Figure 5: Cousins Road Reservoir – New Monaco Connection Main 

 
The reservoir is currently sized at 1,335m3 with a TWL=533.8m. The reservoir is scheduled to be 
upgraded to a total storage of 6,000m3 as per the WMP 2007 (scheduled for 2023-2024). The calculated 
full build-out storage required by the New Monaco Development is 3,795m3. Recent correspondence 
with the District indicates that the 6,000m3 upgrade had taken into account a significantly larger fire 
storage requirement (15,000 L/min) than stated in the current bylaw (currently 9,000 L/min required for 
fire storage). Revised District modelling has indicated that the reduction of fire storage and per capita 
demand combined with the addition of New Monaco demands results in a required total storage of 
6,525m3 to service the 20yr District growth with balancing and emergency storage for the Trepanier 
Bench and New Monaco areas. 
 
The District indicated that the trunk main between the Ponderosa Area and the reservoir is undersized 
and will require upgrading given the ultimate demands. The District also indicated that the ability of the 
upgraded trunk main to fill the reservoir will be challenged given the updated demands and current 
finished storage elevation. Under Peak Hour conditions, the revised TWL is estimated to be 530m. The 
system would require a low lift pump station to aid in filling the higher elevation, although the proposed 
reservoir upgrade may be designed in a way that provides the additional capacity at the revised 
TWL=530m, provided that existing users would not experience a loss of service and that New Monaco 
pressure demands can be met. 
 

 
Table 5: Trunk Main Upgrades Required – Ultimate Conditions 

 
With a revised reservoir TWL=530m, the reservoir would service property up to approximately the 492m 
contour, meaning that a Northern portion of Area 3 (west area) would not be serviceable by gravity. 
Current site plans indicate that single family lots will be located in Area 3 and that the taller buildings 
will be located in Area 1 (Area 1 is at the lowest elevation). Site and building planning should result in 
building roof elevations no taller than the Connector in most areas, and therefore, New Monaco would 
ideally receive water servicing up to approximately the 540m contour at an ultimate MDD of 90.6 L/s. A 
booster pump or finished storage elevation upgrade would be required to service the upper New 
Monaco area. Although servicing to the 540m contour is ideal, an upgrade of approximately 15-20m to 
the upper limit of the current service boundary would ensure that all conceptual on-site roadways 
would be within the service boundary. 
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An upgrade to the elevation of the reservoir may be completed to ensure servicing to all areas of the 
New Monaco site, but a low lift pump station would be required to fill the reservoir. Further, the District 
has indicated that the Trepanier Manor development, also requesting servicing from the reservoir, is in 
need of a higher finished storage elevation and upgraded capacity for servicing. The District has also 
indicated that the reservoir currently experiences pressure shortcoming for the existing customers, 
meaning that a reduced TWL=530m may not be acceptable, triggering a low lift pump station to ensure 
that the current TWL is maintained. A pump station may be required in either case, and as a result, an 
upgrade to the finished storage elevation may be a logical addition while upgrading the storage capacity 
of the reservoir. 
 
The Cousins Road Reservoir is currently located on a hillside with the nearby slopes offering building 
areas at approximately 15m increased elevation (immediately North of the current reservoir). The build 
site would be sufficient for New Monaco requirements as a revised reservoir height would 
accommodate the excess finished storage elevation upgrade (15-20m total upgrade – TWL=549-554m). 
A booster pump located between the Okanagan Lake Pump Station and the Cousins Road Reservoir 
would ensure filling capacity via the trunk gravity main from Peachland Creek. A new 400mm water line 
will route water from the reservoir to the New Monaco property. 
 

 
Figure 6: Cousins Road Reservoir Site 

3.2 Option 2 – On-Site Reservoir 
 

3.2.1  Cousin Road Connection 
 
Alternate to providing further upgrading to the existing Cousins Road Reservoir, a new on-site reservoir 
may be constructed to service the New Monaco area. Similar to Option 1, a connection would be 
installed at the Cousins Road Reservoir. The required capacity of the new on-site reservoir at full build-
out is 3,795m3 (sufficient for the 20yr projections within the New Monaco area). Providing New Monaco 
with on-site storage would eliminate the need to re-evaluate the WMP 2007 initiative for the Cousins 
Road Reservoir (given the current bylaw fire flow requirements, the 6,000m3 upgrade is conservative 
and may be reduced). Numerous on-site locations offer a base elevation of approximately 535m, 
servicing up to approximately the 510m contour, including all conceptual on-site roadways within the 
service boundary. 
 
 
 
 



Water Master Plan Update 2012 – REV2 
New Monaco Sustainable Community 
Peachland, BC 

 

Aplin & Martin Consultants Ltd.   Page 15 
Project No. 12-623   December 20, 2012 

Given that the water supply source, route, and demands would be the same as discussed in Option 1, 
the same water main upgrades between the Ponderosa Area and the reservoir would be required. A low 
lift pump station supplying two mains, one with a PRV and one without, would supply the two reservoirs 
at their respective TWL elevations. As discussed in Option 1, a new 400mm water line would route water 
from the reservoir to the New Monaco property. 

3.2.2 Trunk Gravity Main Connection 
 
Correspondence with the IHA has indicated that the recommended solutions for New Monaco must 
provide methods and direction to achieving the Provincial Drinking Water Quality Objectives (4-3-2-1-0 
Objective). A&M is recommending that the Peachland Creek source ultimately supply New Monaco, 
although the treated system will not be online until approximately 2023-2024. Ensuring that there is a 
viable strategy that can provide the development with a dual barrier treatment process prior to the 
2023-2024 connection, A&M investigated an alternate water service tie-in location to enable the 
Okanagan Lake supply. This alternate tie-in location is not a recommended solution, but rather a noted 
alternative should IHA be of the opinion that the Trepanier Creek source is unsuitable until 2023-2024. 
 
The future completion of the trunk gravity main will route supply from the Peachland Creek System for 
the entire District per the WMP 2007. The future connection point that will link the Trepanier System to 
the Peachland Creek System is located near the Okanagan Lake Pump Station. New Monaco may 
ultimately supply the on-site reservoir via a connection to the trunk main at the future Peachland Creek 
System-Trepanier System connection point. The alternative connection point provides the opportunity 
to use the Okanagan Lake Pump Station in the interim for New Monaco supply only. The lake source is 
available for second barrier UV treatment as opposed to Trepanier Creek (high turbidity will likely 
require filtration and UV treatment). Note that the District would prefer to avoid year round use of the 
Okanagan Lake Pump Station due to operational costs. 
 

 
Figure 7: Okanagan Lake Pump Station – New Monaco Connection Main 
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Ultimately, a new 400mm water line would route water from the tie-in location to the New Monaco 
Reservoir. Given that the source and approximate losses in the system would be the same as discussed 
in the previous servicing configurations, a low lift pump station would be required to fill the proposed 
elevation for the on-site reservoir. This alignment selection would eliminate the need to provide 
upgrades to water mains beyond what the WMP 2007 had envisioned (between Ponderosa and the 
Cousins Road Reservoir). 

4.0  Servicing Recommendations and Financial Strategy 

4.1 Ultimate Servicing Solution 
 
A&M recommends that Option 1 be the selected servicing solution. An upgrade to the Cousins Road 
Reservoir and necessary supply mains will provide the required additional 20yr capacity with minimal 
additions to the WMP 2007 initiatives. A&M recommends that the reservoir be located at the existing 
site and that the few upper New Monaco lots requiring higher pressures be serviced with a small 
booster station, although, A&M recommends that the District analyze the pressure requirements for 
both the existing residents in the area and the Trepanier Manor development to determine the most 
efficient way to handle water pressures (raise the finished storage elevation and install a low lift pump 
station vs. install a booster pump on supply from the reservoir to create a smaller upper pressure zone). 
 
The required upgrades and/or additions to ensure servicing at ultimate conditions are summarized 
below (in addition to the completion of WMP 2007 Priority 5 and Priority 6): 
 

- new on-site/off-site water mains connecting New Monaco to the Cousins Road Reservoir 
- approximately 3.2km gravity main (1.1km of 400mm off-site; 2.1km of 300mm on-site) 

- upgrade the Cousins Road Reservoir storage capacity 
- total finished storage 6,525m3 

- upgrade the Cousins Road Reservoir finished storage elevation (District analysis to confirm if the 
elevation upgrade is the most efficient solution) 

- New Monaco requires a TWL=578m if serviced exclusively by gravity from the reservoir 
- upgrade mains from the Ponderosa Area up to the reservoir 

- 1,550m of trunk main (upgrade to 500mm pipe) 
- ensure sufficient water pressures and/or full reservoir volumes by either: 

- Reduced Finished Storage Elevation (TWL=530m) – install a booster station on the 
supply line from the reservoir to create a smaller upper pressure zone (for upper Area 3 
in New Monaco and possibly the addition of Trepanier Manor and some existing 
residents who experience pressure losses); or 

- Upgraded Finished Storage Elevation (TWL≥578m) – install a low lift pump station 
between the Ponderosa Area and the Reservoir to ensure that the upgraded TWL can be 
maintained during PHD at ultimate conditions (capacity of the gravity system at PHD can 
only fill reservoir to the TWL=530m) 

 
The District’s review and comments of the previous revision indicated that the District agrees that 
Option 1 should be the selected option. The District has also indicated that their engineering staff is 
currently investigating the District requirements in the surrounding area to determine the most efficient 
way to provide adequate storage and pressures. 
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4.2 Interim Servicing Solutions and Costs 
 
The timing of the ultimate servicing configuration is dependent on the completion of current District 
projects. Because the current projected completion date for the connection to Peachland Creek is 2023-
2024, there is a need for interim solutions that provide an efficient upgrade and/or addition structure. 
The District will receive a surplus of DCC’s from New Monaco as development progresses which should 
accelerate the timeline, although the effects on the long term timeline will be dependent on the 
prioritization of the District and which projects will be accelerated.  
 
The primary goal is to avoid construction of costly items that will become redundant or unnecessary 
upon the implementation of the WMP 2007 initiatives. Providing an initial system that includes vital 
pieces of long term infrastructure for the District will also achieve a secondary goal, to attribute as much 
of the required DCC’s to the interim solutions. A&M has analyzed the existing system and recommends 
solutions for interim servicing. 

4.2.2 Phase 1 Servicing 
 
A&M recommends that Phase 1 servicing is completed with the following pieces of infrastructure: 
 

- water main connection to the Cousins Road Reservoir 
- 3.2km gravity main (400mm / 300mm) - $1,750,000 

- upgrade of storage capacity at the Cousins Road Reservoir by completing either: 
- an initial capacity upgrade of 2,215m3 (total storage = 3,550m3) - $1,110,000; or 
- the first phase (3,550m3) of a new reservoir at higher elevation - $1,780,000 

 
Note that the higher elevation reservoir can be filled to 100% in the interim via the Trepanier Creek 
intake or the Okanagan Lake pump station. Adjustment to the Trepanier Creek PRV is required. The 
District has indicated that the current DCC fund cannot accommodate an upgrade to the Cousins Road 
Reservoir, and therefore, developer(s) will need to fund the upgrade and request DCC credits upon 
completion. 

4.1.2 Beyond Phase 1 Servicing 
 
A&M recommends that the New Monaco flows be metered and monitored to determine the 
experienced flows. The data will allow a detailed upgrade schedule to be created beyond the Phase 1 
servicing requirements. To ensure adequate service at ultimate conditions, A&M recommends that the 
following pieces of infrastructure are installed and/or upgraded as necessary: 
 

- finish the upgraded storage capacity at the Cousins Road Reservoir by completing either: 
- an additional capacity upgrade of 2,975m3 (total storage = 6,525m3) - $1,490,000; or 
- the final phase of the new reservoir (total storage = 6,525m3)  - $1,490,000 

- water main upgrades between Ponderosa and the Cousins Road Reservoir 
- 1,550m of trunk main - $1,150,000 

- installation of a booster station or low lift pump station to either: 
- create a smaller upper pressure zone (upper New Monaco Area 3, and possibly 

Trepanier Manor along with some existing residents) - $400,000; or 
- ensure that the upgraded TWL is maintained during PHD at ultimate conditions (capacity 

of the gravity system at PHD can only fill reservoir to the TWL=530m) - $750,000 
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Due to the long duration of the interim solutions, the District has indicated that the Okanagan Lake 
Pump Station capacity may require an upgrade. The Okanagan Lake Pump Station currently consists of 
two (2) main duty pumps and one (1) jockey pump. Each duty pump is capable of delivering 95 l/s to the 
reservoir and the jockey pump is capable of delivering 19 l/s. A&M recommends that the pump capacity 
be evaluated following Phase 1 completion to determine the necessity of the upgrade and the required 
timing if an upgrade is required. It is noted that the upgrade would be a District wide benefit as the 
Okanagan Lake Pump Station is targeted for District wide emergency use in the future (2023-2024). 

4.3 Financial Strategy – District DCC Projects 
 
The New Monaco development had not been included in the service boundary during the WMP 2007 
study, and therefore, the District had not anticipated any of the DCC’s that come with the development. 
The surplus of DCC’s will provide the opportunity to accelerate the timeline of some current District 
projects and allow the addition of others that have been discussed in this WMP Update 2012. 
 
The following table outlines the anticipated DCC’s that the New Monaco development will bring to the 
District: 
 

 
Table 6: New Monaco DCC’s – Water Related 

 

The above table presents values that would be paid under the current DCC conditions. A&M proposes 
that certain components of the proposed new or upgraded infrastructure be included in the coming DCC 
Update, which would result in slightly different values for the payments in later phases. 
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A&M lists the following new or upgraded pieces of infrastructure that might be included as additional 
projects in the current DCC project list or upcoming DCC Update: 
 

- off-site water mains connecting New Monaco to the Cousins Road Reservoir 
- install 1.1km of gravity main - $715,000 

- upgrades to the Cousins Road Reservoir (currently a DCC project for upgrades to 6,000m3 at 
$3,000,000 + 35% E&C) – update to either: 

- finished storage upgrade at the existing facility - $2,600,000; or 
- new reservoir with sufficient storage and finished storage elevation - $3,270,000 

- upgrade mains from the Ponderosa Area up to the reservoir 
- upgrade 1,550m of trunk main to 500mm pipe - $1,150,000 

- booster station or low lift pump station located at either: 
- the supply line from the reservoir - $400,000; or 
- between the Ponderosa Area and the Reservoir - $750,000 

- upgrade to the Okanagan Lake Pump Station 
- pump capacity upgrade - $TBD 

 
When analyzing the anticipated long term DCC’s ($9M in transmission and $13M in treatment) and 
reviewing the additional DCC projects (approx. $3.4M + a possible OK Lake Pump Station Upgrade), it is 
suggested that the District will receive more than enough funding to complete all the above listed 
projects, indicating that some existing DCC projects may be accelerated, possibly providing New Monaco 
and the rest of the District with treated Peachland Creek supply prior to 2024. 
 
The District’s review of the previous revision indicated that the booster station or low lift pump station 
and the new off-site water mains have been flagged for review in the next DCC Bylaw program update. 
All the above listed projects must be reviewed and approved by Council to be included in the DCC 
program. 
 

5.0  Conclusions 
 
A&M has analyzed the requirements for the New Monaco development and the District with regards to 
the WMP 2007. District growth beyond what the WMP 2007 had envisioned has created the need to 
update the WMP 2007. The WMP Update 2012 presents recommendations for integrating the New 
Monaco development into the District WMP 2007, minimizing alterations to the initiatives set out in 
that plan. A&M presents recommendations for the following: 
 

- Reduction to the overall MDD for the development 
- Further reduced MDD for the multi-family component of the development given the sustainable 

design initiatives 
- Ultimate water servicing solutions, recommending: 

- Peachland Creek be selected as the long term water source, providing adequate 
treated flows for the development 

- Cousins Road Reservoir provide the development with the required storage 
- Upgraded trunk mains supply the reservoir with sufficient flows 
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- Upgraded pressure zone provides the upper New Monaco lots and possibly other 
surrounding users, pending District analysis and recommendation 

- Required pressures shall be provided by a booster station, unless District 
analysis determines that a revised finished storage elevation at the Cousins 
Road Reservoir is the more efficient solution (filling the revised TWL during 
PHD shall be achieved with a new low lift pump station station) 

- Interim solutions, providing the Phase 1 servicing requirements and a breakdown of future 
required upgrades  

- Monitoring water use following Phase 1 to confirm reduced water consumption 
- Financial strategy, providing the expected water related DCC’s and recommendations for DCC 

recovery strategies and future DCC projects (timing of upgrades beyond Phase 1 shall be 
determined by the District, to be completed in conjunction with the development, and based on 
recorded flow data and possible District project acceleration due to surplus DCC`s) 

 
The solutions outlined in this document ensure that the District will have the required additional 
capacity to accommodate future development in the New Monaco area as well as in other areas of the 
District. Approval of the engineering solutions outlined in this document will allow the New Monaco 
Development to move forward towards rezoning and a PDA. The updated study and proposed solutions 
indicate that sufficient flows are available and that treatment strategies are in place to ensure that the 
entire District of Peachland will be supplied with a single treated source, which had been the major 
focus and goal set out in the WMP 2007. 
 
Yours truly, 
 
APLIN & MARTIN CONSULTANTS LTD. 

                                 
Matthew J. Temple, E.I.T.   David R. Pauls, P.Eng 
Design Engineer     Project Engineer  


