
 

Special Council 
Agenda 

 
 
 

The agenda for the Special Joint Meeting of the District of Mission / City of Abbotsford 
Councils to be held in the Conference Room of the Municipal Hall, 8645 Stave Lake Street, 
Mission, British Columbia on Monday, October 22, 2012 commencing at 1:00 p.m. 

1. CALL TO ORDER   

2. ADOPTION OF AGENDA   

3. NEW BUSINESS   
a) Abbotsford and Mission Studies Water Demand Projections and Maximum 

Hydraulic Capacity   
 

i. Presentation on Water Demand Projections (to be circulated 
separately)  

--- 

ii. Presentation on Water Efficiency (to be circulated separately)  --- 
iii. Presentation on 2012 Water Supply Options Study - Stage 1 Report:  

Option Short Listing  
Page  3 

iv. Presentation on Hydraulic Capacity  Page  10 
Background Reports   
v. WSC 73-2012 Water Demand Projections (June 28, 2012)   Page  15 
vi. WSC 68-2012 Water Efficiency Study - Stage 2 (June 22, 2012)  Page  42 
vii. WSC 86-2012 Draft Water Efficiency Plan (September 24, 2012)   Page  71 
viii. WSC 69-2012 Water Supply Options Short - Listing (June 27, 2012)   Page  122 
ix. WSC 74-2012 Maximum Hydraulic Capacity Analysis (June 27, 

2012)   
Page  182 

b) District of Mission Strategic Long Term Water Supply and Demand 
Management Study  

 

i. Presentation by District of Mission (Director of Engineering and 
Public Works)  

Page  186 

ii. Strategic Long Term Water Supply and Demand Management 
Study   

Page  199 

c) Motion by Councillor Braun dated September 12, 2012 and a Related 
Report by Councillor Braun dated August 7, 2012   

Page  192 
 

4. RESOLUTION TO EXCLUDE PUBLIC  
That, pursuant to Sections 90 and 92 of the Community Charter,  this 
Administration and Finance Committee Meeting be closed to the public as the 
subject matter being considered relates to the following: 

• Section 90(1)(c) of the Community Charter - labour relations or other 
employee relations; 

• Section 90(1)(k) of the Community Charter -  negotiations and related 
discussions respecting the proposed provision of a municipal service that 
are at their preliminary stages and that, in the view of the council, could 
reasonably be expected to harm the interests of the municipality if they 
were held in public; and 
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• Section 90(2)(b) of the Community Charter -  the consideration of 
information received and held in confidence relating to negotiations 
between the municipality and a provincial government or the federal 
government or both, or between a provincial government or the federal 
government or both and a third party. 

5. RECESS TO CLOSED COMMITTEE MEETING    

6. RECONVENE TO OPEN COMMITTEE MEETING    

7. ADJOURNMENT   
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 2012 Water Supply Options Study 
Stage 1 Report: Option Short Listing 
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2012 Water Supply Options Study 
Presentation Outline 

5 slides: 
• Study Objective 
• Study Methodology 
• Options Considered 
• Stage I Conclusions 
• Next Steps: Study Stage II 
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2012 Water Supply Options Study 
Objective 

2012 Water Supply Options 
Study aims to identify a 
preferred strategy that 
ensures the supply of 
amply, high-quality potable 
water for Abbotsford & 
Mission in both the short 
and long term.    
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• The Study is divided into three stages: 

2012 Water Supply Options Study 
Study Methodology 

Stage Description Deliverable 

1 Initial Public Outreach & 
Option Short Listing 

 This Report: ‘Water Supply 

Options Short-Listing’ 

2 Further Investigations  Draft Report: ‘AMWSC’s Future 
Water Supply Strategy’ 

3 Final Public Outreach & 
Reporting 

 Final Report: ‘AMWSC’s Future 
Water Supply Strategy’ 
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18 options considered… 

Study Stage I 
Options Considered 

Category Abandon Investigations Continue Investigations 

Existing Source Expansion & 
Infrastructure Optimization 

 Cannell Lake 
 Abbotsford-Sumas Aquifer 
 Pump Norrish to Upper Mission 
 Store Treated Water for Peak Days 

 Norrish Creek 
 

New Natural Source 
Development 

 Nearby Small Surface Sources 
 Other Local Aquifers 
 Hayward Lake 
 Harrison Watershed 
 Chilliwack Watershed 

 Stave-to-Cannell Lake 
Recharge 

 Miracle Valley Aquifer 
 Fraser River 
 Stave Lake 

Alternate Supplies  Municipal-Scale Wastewater Reuse 
 Trucking Water for Peak Days 
 Connect to Clearbrook Waterworks 

District 

 Metro Vancouver Water 
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Study Stage I 
Conclusions 

6 preferred options... 
  

Small 
(< 50 MLD) 

Large 
(> 200 MLD MLD) 

Fraser River 
  

Metro Vancouver Water 
  

Expand Norrish 
  

Cannell Recharge 
  

Miracle Valley 
  

Stave Lake 
  

However, study 
has limited 
budget…not 
sufficient to 
investigate all 6 
options to extent 
necessary for 
equitable 
comparison.   
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Next Step: Study Stage II  

1. Which short-listed options are to be subject to further investigations? 
A. Norrish Expansion  
B. Fraser River 
C. Stave Lake 
D. Cannell Recharge 
E. Miracle Valley Aquifer 
F. Metro Vancouver Water 

2. Does the AMWSC have other directives for Stage II investigations? 

Stage II’s scope depends on AMWSC decisions: 

Further Investigations = engineering, hydraulic 
geotechnical, environmental, regulatory and other 
work needed to refine options’ capital costs and 
net-present-worth 
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Hydraulic Capacity 
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Source vs. Hydraulic Capacity 

• The capacity any water system is governed by 2 
factors:  
– Source Capacity: The amount of available water at the 

sources 
– Hydraulic Capacity: The ability of the infrastructure to 

deliver water from the sources to customers 
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The Numbers 

Scenario Source Capacity Hydraulic Capacity  

With Bevan at 25 MLD * 170 MLD 155 MLD 

* Hydraulic modeling was also done prior to Bevan being permitted to run at 25 MLD.   At lower Bevan 
flows, source and hydraulic capacities are 150 and 135 MLD respectively. 

• AMWSC hydraulic capacity is less than total 
source capacity.  Why?   
– Transmission main limitations 
– Relative configuration of the surface and groundwater 

sources (which ‘push’ against one another) 
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• AMWSC recognized hydraulic capacity 
limitations since 2005.  

• There have been several projects to address the 
limitations: 
– Maclure Road transmission main twinning (completed 2010) 

– Maclure Level Control Facility upgrades (completed 2010) 

– Gladwin Road transmission main twinning (ongoing) 

History 
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• AMWSC has both source and hydraulic capacity 
challenges. 

• Previously proposed long term water supply plan 
(i.e. Stave Lake design) aimed to address both 
challenges. 

• New plans need to consider both source and 
hydraulic aspects of water supply. 

Future 
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Water & Sewer Services 

REPORT 

To: Abbotsford/Mission Water & Sewer Commission (AMWSC) 

From: Brent Schmitt, Water Planning Engineer 

Date: June 28, 2012 

Subject: Water Demand Projections 

File: 5600-30 

Report No.: WSC 73-2012 

WATER SEWER COMMISSION (WSC) RECOMMENDATIONS 

1. THAT Report No. WSC 73-2012, dated June 28, 2012, from Brent Schmitt, Water 
Planning Engineer, regarding Water Demand Projections, be received; 

2. THAT the City of Abbotsford and the District of Mission report back to the AMWSC in 
September with a report on future initiatives to address Non-Revenue Water; and 

3. THAT staff finalize the Draft AMWSC Water Demand Projections report and that the 
projection values be used for water planning purposes. 

BACKGROUND 

A critical component of planning for a municipal water system includes estimating future 
demands on the system. There are many variables that affect the overall system demand, with 
these variables impacted by numerous other influences. Factors such as weather, conservation 
initiatives, population growth, consumption habits, non-residential development and types of land 
use all impact the overall demand on the system. 

DISCUSSION 

Updated projection values and future assumptions were compiled by staff in the draft AMWSC 
Water Demand Projections Report (Attachment A). Projections are based on current 
consumption trends, updated population projections from BC Stats and anticipated development 
rates from the municipal planning departments. 

The report addresses water demand rates from Average Day Demand (ADD) and Maximum Day 
Demand (MOD) perspectives for a 25-year planning horizon. From 2000 through 2007 the 
system experienced a general increase in demand rates, while from 2008 through 201 1 there 
was a general decline in water consumption. 

Due to the variation in future assumptions that can affect the overall system demand, the futu re 
demand projections are presented in a potential range of values. Future demand is expected to 
generally increase over the next 25 years, but the rate of increase is somewhat uncertain. 
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WSC Report No. 73-2012 

ANALYSIS 

Per Capita Rates 

Page 2 of 2 

There is a discernible difference between per capita demand rates in Abbotsford and Mission. In 
Abbotsford, the current per capita rate is approximately 200 1/c/d, while in Mission it is estimated 
at 440 1/c/d, although there is some uncertainty in this estimate as Mission does not have 
universal meters. Should Mission decide to implement universal metering there would be an 
anticipated drop in residential water consumption and have a noticeable impact on the overall 
system demand, however it would take numerous years to realize the reduction in water use. 

Non-Revenue Water 
Non-revenue water (NRW) consists of hydrant flushing, firefighting, water theft, un-billed water 
use and unmetered flow, and can generally account for 1 0% to 15% of a system's overall 
demand. Reduction of NRW will be contingent on Abbotsford and Mission being proactive with 
replacement of aging infrastructure, conducting leak assessments, and Mission proceeding with 
universal metering. The future projections assume a range from the existing estimated NRW to a 
potential reduction of 20% (which would coincide with the expected range of NRW of 10% to 
15%). Each municipality should review the estimated NRW amounts and provide the AMWSC 
with a plan on how the NRW will be addressed and minimized in the future. 

Projected Demand vs. Capacity 
While high and low scenarios can be calculated to estimate future system demands, it is 
important that the worst-case scenario be utilized for planning purposes, due to the importance 
of providing a sufficient supply of water at all times. Based on the high demand projection 
scenario, the system capacity would be sufficient until about 2015 to 2020. However, it should be 
noted that: 

• The Environmental Assessment certificiate for the Bevan Wells only permits operation 
until the end of 2015. Use of the wells at full capacity until 2020 would be contingent on 
further review and approvals from the Ministry of Environment. 

• As described in Report ENG 74-2012, challenges are identified in maintaining reservoir 
recharge in the Abbotsford distribution system. 

FINANCIAL IMPLICATIONS 

There are no financial impacts from this report. 

COMMUNICATIONS PLAN 

The final AMWSC Water Demand Projections Report will be posted on the Our Water Matters 
website. 

SUMMARY 

The draft Water Demand Projections Report indicates a potential range for future demands in 
2036, based on various future assumptions and analysis of current trends. Based on the high 
demand projection scenario, the system capacity would be sufficient until about 2015 to 2020. It 
is recommended t b otsford and Mission each provide a report regarding anticipated future 

W in the respective distribution s t 

~ 
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EXECUTIVE SUMMARY 
The Abbotsford Mission Water & Sewer Commission (AMWSC) is currently assessing options 
for future water supply and conservation initiatives for the regional water system. A key element 
for the assessment of options available is a review of existing water demands and estimation of 
future demand on the system. This document summarizes historic and current water 
consumption trends, outlines the variables that affect demand on the system, and provides a 
25-year projection of estimated high and low demand scenarios. 

Water demand projections are critical to the planning of the water supply system. Based on 
current water demand data, development estimates, and population projections, the AMWSC 
system demands have been updated for a 25-year horizon. The future demands are lower than 
previously estimated in the 2010 Water Master Plan, most notably due to lower population 
projections, reduced anticipated future demand from non-residential properties, and lower per 
capita consumption. 
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There is a discernible difference between per capita demand rates in Abbotsford and Mission. In 
Abbotsford, the current per capita rate is approximately 200 l/c/d, while in Mission it is estimated 
at 440 l/c/d, although there is some uncertainty in this estimate as Mission does not have 
universal meters. Should Mission decide to implement universal metering there would be an 
anticipated drop in residential water consumption and have a noticeable impact on the overall 
system demand, however it is expected that it would take numerous years to realize the 
reduction in water use. 

Many variables impact the system water use and are difficult to predict. Some variables are 
directly influenced by AMWSC or Council decisions, such as the impact of watering restrictions 
or tiered-rates on per capita usage. However, items not controlled by the municipalities, such as 
weather fluctuations or provincial/federal policy changes, can also have significant impact on 
demand rates.  

While high and low scenarios can be calculated to estimate future system demands, it is 
important that the worst-case scenario be utilized for planning purposes, due to the importance 
of providing a sufficient supply of water at all times. Based on the high demand projection 
scenario, the system capacity of 135 MLD to 155 MLD would be sufficient until about 2015 to 
2020. However, it should be noted that the Environmental Assessment certificiate for the Bevan 
Wells only permits operation until the end of 2015. Use of the wells at full capacity until 2020 
would be contingent on further review and approvals from the Ministry of Environment. 
Additionally, as described in Report ENG 74-2012, challenges are identified in maintaining 
reservoir recharge in the Abbotsford distribution system. 
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1. INTRODUCTION 
The Abbotsford Mission Water & Sewer Commission (AMWSC) is currently assessing options 
for future water supply and conservation initiatives for the regional water system. A key element 
for the assessment of options available is a review of existing water demands and estimation of 
future demand on the system. This document summarizes historic and current water 
consumption trends, outlines the variables that affect demand on the system, and provides a 
25-year projection of estimated high and low demand scenarios. 

2. WATER SECTORS AND DEMAND VARIABLES 
Demand within the water system can vary drastically based on the land use being serviced. 
Analysis is generally broken down into the following main sectors of water usage: 

 Residential 
 Industrial-Commercial-Institutional (ICI) 
 Agricultural 

 
Due to the differences in land use and water consumption patterns, there are numerous 
variables that dictate existing and future water demands, including: 

 Serviced population 
 Demand rate per capita 
 Non-residential demands based on land use 
 Peaking factor based on land use - this is the ratio between average day demand (ADD) 

and maximum day demand (MDD) 
 
Each of these factors has been reviewed under existing conditions, as well as for the 25-year 
horizon, using the 2011 Census year as a baseline. As the uncertainty in these variables 
increases over time, future demand projections also become more ambiguous. For each of the 
variables a ‘high’ and ‘low’ demand scenario has been established in order to show a potential 
range for future water demands within the regional system. While the ‘low’ scenario represents 
a condition of increased conservation measures, it should be recognized that the benefits of 
new conservation initiatives can take several years to be realized. For the purpose of this study, 
the high/low scenarios have been linearly-interpolated from the current and 25-year estimated 
demands. Thus, it could take several years for the system demands to transition from being in 
the higher range of values into the lower portion of the projections range. It is also possible that 
the lower range cannot be achieved at all (i.e. Mission may not meter, tiered rates are not 
reintroduced, little acceptance for greywater re-use etc.) 
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3. EXISTING DEMAND CONDITIONS 

3.1. Existing Residential  

3.1.1. Existing Population  

A Statistics Canada Census was completed in May 2011, providing updated population 
statistics for Abbotsford and Mission. BC Stats uses the Census data along with an estimate of 
the undercount values to develop mid-year population estimates for communities throughout the 
province. BC Stats estimates the mid-year 2011 population in Abbotsford to be 140,000, and 
Mission’s at 37,000 (rounded up to the nearest thousand). The District of Mission estimates their 
2011 population to be 39,000 (rounded to the nearest thousand), and this amount is used for 
the purpose of this report. The current population estimates represent an annual growth rate of 
1.60% in Abbotsford and 1.76% in Mission, as summarized in Table 3.1. 

 
Table 3.1 – Abbotsford & Mission Existing Population Estimates 

  Abbotsford Mission Total 

Year Population 
Annual 
Growth Population 

Annual 
Growth Population 

Annual 
Growth 

2001 122,825   32,441   155,266   
2006 129,345 1.04% 35,741 1.96% 165,086 1.23% 
2011 140,000 1.60% 39,000 1.76% 179,000 1.63% 

 
 
Figure 3.1 – Abbotsford & Mission Population 2001-2011 

 

 
As the water distribution networks in Abbotsford and Mission do not extend to all areas within 
the municipal boundaries, not all properties are serviced by the water system. It is estimated 
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that approximately 93%1 of Abbotsford’s population and 81%2 of Mission’s population are 
currently serviced by the AMWSC. This equates to an overall serviced population of 
approximately 162,000 people, as summarized in Table 3.2. 

 
Table 3.2 – Abbotsford & Mission Existing Serviced Population 

Municipality 2011 Population

2011 Population

Serviced % Serviced

Abbotsford 140,000 130,000 93%

Mission 39,000 32,000 81%

Total 179,000 162,000 91%  

3.1.2. Existing Demand Per Capita 

Residential water demands are based on average daily usage per person, which is expressed in 
litres per capita per day (l/c/d). Per capita demand in Abbotsford is substantially lower than that 
estimated in Mission, with metering being the key factor. Residential developments in Mission 
have been required to install water meters since 2009, but the vast majority of residential 
properties are not metered. This makes it difficult to provide precise calculations of residential 
demand in Mission. The 2010 AMWSC Water Master Plan assumed an ADD of 440 l/c/d3 based 
on the National Water and Waste Water Benchmarking Initiative average for unmetered 
systems in BC. This value is again used as a starting point in the 2012 study for establishing 
existing demands.  

In Abbotsford, meter data is collected via an Advanced Metering Infrastructure (AMI) system, 
generally providing flow data on an hourly basis. The AMI system has been in operation since 
May 2011 and provides some initial data relating to sector demands, however, reporting 
procedures still need to be developed in order to make full and accurate use of the data 
available. Based on preliminary analysis of 2011 AMI meter data for Abbotsford, the average 
day per capita demand is estimated at 200 l/c/d. This is a significant reduction from the 281 l/c/d 
assumed in the 2010 Water Master Plan. 

3.2. Existing Industrial-Commercial-Institutional 

Parcel demands within the ICI sector vary drastically based on the type of land use. The 
average demand in 2011 for an ICI property in Abbotsford was approximately 1560 litres per 
hectare per day (l/ha/d). However, the highest water consumer in Abbotsford has a current 
average day consumption of 235,000 l/ha/d4. Using meter data from 2010 to April 2012, the 
ADD for the ICI sector in Abbotsford is estimated at 8.0 MLD. 

                                                
1 GeoAdvice Inc., 2011.  Calculation and Allocation of Future Water Demands (Technical 
Memorandum #1) 
2 AECOM, 2010.  AMWSC Water Master Plan 
3 AECOM, 2010.  AMWSC Water Master Plan 
4 Based on 10 months of bi-monthly bills from July 2011 through April 2012. 

23



DRAFT  
2012 AMWSC Water Demand Projections   June 2012 

 4 
 

In Mission, the ADD for the ICI sector is based on annual meter data. While there have been 
fluctuations in the ADD from 2001 through 2011 based on changes in land use, the average 
overall sector demand is approximately 2.6 MLD. 

3.3. Existing Agricultural 

Mission does not have an Agricultural water sector. In Abbotsford, there is approximately 
10,000 ha of Agricultural land that is serviced by the water system, however Abbotsford bylaws 
restrict the use of municipal water for irrigation purposes. Based on meter data from January 
2010 through April 2012, the average daily use by the Agricultural sector is approximately 
8.1 MLD. 

3.4. Existing Non-Revenue Water 

Non-revenue water (NRW) consists of all water that passes through the system for which no 
revenue is collected. This can include hydrant flushing, firefighting, water theft, un-billed water 
use, and unmetered flow, and can generally account for 10% to 15% of a system’s overall 
demand5. Accurate calculation of NRW requires a comprehensive network of meters to track 
water flow. In Abbotsford, the NRW is estimated based on bulk meters on the water 
transmission mains less the amount registered at individual meters. For 2012 the Abbotsford 
NRW is estimated at 9.2 MLD, or 18% of Abbotsford’s overall ADD.  

As the majority of Mission’s residential properties are not metered, it is difficult to assess the 
amount of NRW.  Assuming a per capita demand of 440 l/c/d, the NRW is estimated at 
3.2 MLD, or 17% of Mission’s overall ADD. 

3.5. Existing Average Day Demand 

Based on the data for the various water sectors in Mission and Abbotsford, the 2012 ADD for 
the regional water system is estimated at 72.4 MLD. This amount compares to the ADD in 2011 
of 68.5 MLD and 2010 of 73 MLD. The highest annual ADD experienced in the regional water 
system occurred in 2007 with a value of 78.2 MLD. 

Table 3.3 - Estimated 2012 ADD 

 
 

                                                
5 AWWA M32 , 1989.  NRW values are normally found between 4-30%, but are most prevalent in the 
range of 10-15%. 

2010

Water Master Plan *

Sector MLD % MLD % MLD % Abbotsford Mission MLD

Residential 26.0 51% 13.6 71% 39.6 56% 66% 34% 49.8

ICI 8.0 16% 2.6 14% 10.6 15% 75% 25% 15.7

Agriculture 8.1 16% 0.0 0% 8.1 12% 100% 0% 13.6

Non-Revenue Water 9.2 18% 2.9 15% 12.1 17% 76% 24% 16.8

Total 51.3 100% 19.1 100% 70.4 100% 73% 27% 95.9

2012 High Estimate 78.2

2012 Low Estimate 63.2

*  Pro ject ed  t o  2 0 12  based  on t he 2 0 0 7 t hrough 2 0 3 1 pro ject ions f rom t he 2 0 10  W at er M ast er Plan

Mid-Point Estimate - 2012 ADD

Abbotsford Mission Total
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Figure 3.2 – 2012 ADD by Sector 

 

3.6. Existing Maximum Day Demand 

System demands vary throughout the course of the year, and can be significantly affected by 
seasonal water use (see Appendix B) and weather fluctuations (see Appendix C). From 2001 
through 2011, the average ratio between ADD and MDD was 1.61. The peaking factor of 1.78 in 
2007 was the highest ratio in the last 10 years, while the lowest ratio of 1.36 occurred in 2011. 
The maximum daily system demands are generally encountered in the months of July and 
August6, however the 2011 MDD occurred in September. The anomaly in 2011 can be partially 
attributed to factors such as increased conservation programs and water use awareness, lower 
than average summer temperatures, and increased precipitation. 

Different peaking factors are encountered by the various sectors and land uses. Residential 
demands tend to increase during warmer summer temperatures, sometimes to double that of 
the ADD. The ICI sector generally experiences the smallest peaking factor (ie. water use is 
more consistent throughout the year). Due to the nature of seasonal water requirements, the 
Agricultural sector often experiences the highest peaking factor. Overall, peaking factors will 
range from about 1.2 to 2.0, with the exception of NRW, where a peaking factor of 1.0 is 
assumed7. 

                                                
6 The top 40 daily demand totals within the AMWSC water system since 1990 have occurred in July and 
August. 
7 AWWA M32, 1989. Indicates an observed range of peaking factors from 1.2 to 2.5. 
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Table 3.4 – Estimated 2012 MDD 

 
 
Figure 3.3 – 2012 MDD by Sector 

 

4. FUTURE DEMAND CONDITIONS 
There are many variables and unknowns that impact future water demand projections. Due to 
the uncertainty of these various factors, high and low scenarios were applied to the numerous 
variables to obtain a potential range for future demand within the regional water system. 
Projections are calculated based on a 25-year planning horizon, and represent a general trend 
line over that timeframe.  

4.1. Future Residential  

4.1.1. Future Population  

BC Stats, which uses Census data and undercount estimates, along with regional trends for 
migration, growth, development, have projected the populations of Abbotsford and Mission out 
to 2036. The combined population is expected to reach 268,000 in the next 25 years, which 
represents an annual growth rate of 1.63%, and is lower than the growth rate of 2.17% that was 
projected in 2006. It is estimated that 251,000 people will be serviced by the regional water 
system in 2036 as the distribution network expands and additional customers are added.  

 

2010

Water Master Plan *

Sector MLD % MLD % MLD % Abbotsford Mission MLD

Residential 41.6 81% 23.1 121% 64.7 60% 64% 36% 1.6/1.7 102.1

ICI 9.6 19% 4.4 23% 14.0 13% 69% 31% 1.2/1.7 27.0

Agriculture 16.2 32% 0.0 0% 16.2 15% 100% 0% 2.0 33.6

Non-revenue water 9.2 18% 2.9 15% 12.1 11% 76% 24% 1.0 28.7

Total 76.6 149% 30.4 159% 107.0 100% 72% 28% 1.52 191.3

2012 High Estimate 124.9

2012 Low Estimate 90.0

*  Pro ject ed  t o  2 0 12  based  on t he 2 0 0 7 t hrough 2 0 3 1 pro ject ions f rom t he 2 0 10  W at er M ast er Plan

Peaking 

Factor

Abbotsford Mission Total

Mid-Point Estimate - 2012 MDD
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Figure 4.1 – Abbotsford & Mission Population Projections to 2036 

 
 
For the sake of the demand projection calculations, population projections provided by BC Stats 
are assumed to be relatively accurate. However, there is more uncertainty regarding the 
percentage of the population that will be serviced. As Clearbrook Waterworks District accounts 
for nearly 5% of the future population, it would have a significant impact on overall demand if 
that area was incorporated into the AMWSC system. Thus, the serviced area in Abbotsford 
could range from 93% to 99% in 2036. Likewise, if people of Area H in Abbotsford were to be 
serviced in the future by the water system, there is potential for an additional 17,000 people8 
adding demand on the system. Depending where future growth occurs in Mission, the serviced 
area may approach 90%, assuming the majority of new growth occurs within existing service 
areas. 

 
Table 4.1 – Estimated 2036 Serviced Population 

Municipality 2036 Population

2036 Population

Serviced % Serviced

Abbotsford 212,000 201,000 95%
Mission 56,000 50,000 90%
Total 268,000 251,000  
 

4.1.2. Future Per Capita 

As the residential sector accounts for over half of the ADD, it plays a critical role in the 
calculation of the 2036 water demands. While there has been a downward trend in per capita 
consumption in Abbotsford since 2008, due to conservation initiatives, water restrictions, and 
weather fluctuations, it is difficult to accurately assess the per capita flow rates in Mission. There 
are several factors that can have a significant impact on per capita consumption, most notably 
                                                
8 GeoAdvice Inc., 2011.  Calculation and Allocation of Future Water Demands (Technical 
Memorandum #1) 
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the use of universal metering. It is expected that if the Mission distribution system was 
universally metered, that the per capita flow rate would be lowered to a value similar to 
Abbotsford’s, with the understanding that the process of metering and changing water use 
habits would take numerous years.  

Additionally, future conservation programs and initiatives could further reduce the average 
demand per person. Several communities throughout Canada are striving to reduce per capita 
usage to the order of 150-200 l/c/d. In 2036 it is anticipated that Mission’s per capita demand 
will be lower than the estimated 440 l/c/d, but the degree of reduction will be dependent on 
future programs and implementation of universal metering. A future range of 250 to 440 l/c/d 
was assumed for Mission, with the variation in values related to the uncertainty of universal 
metering in Mission and the length of time required to realize the full water savings once the 
program has been implemented. Abbotsford’s current use of 200 l/c/d was not reduced for the 
future scenario, as it may be difficult to achieve further per capita reductions unless more 
stringent conservation programs are introduced. 

4.2. Future Industrial-Commercial-Agricultural 

Growth projections for the ICI sector were calculated based on current meter data and 
development estimates provided by the Planning Departments at the City of Abbotsford and the 
District of Mission. Estimated growth patterns for Abbotsford’s ICI sectors were calculated from 
the City’s 2011 updated Development Cost Charges9, with about 1.85 ha of commercial land, 
1.7 ha of institutional land, and 8 ha of industrial land expected to develop each year.  

Mission is expecting more development over the shorter term, followed by reduced growth.  The 
ICI sector, in general, is expected to increase by 5% per year for the next 10 years, and then 
level off to 1.5% annual growth afterwards.10 

In addition to new development, the re-development of ICI properties can have an impact on 
overall demand. Re-development can lead to increased land use density and subsequent 
increases in water consumption. Previous studies sometimes assumed full build-out densities 
and water demand rates for Abbotsford based on the Official Community Plan (OCP). However, 
based on current development trends, it appears optimistic to assume that full density build-out 
of the OCP will occur within a 25-year period. The City of Abbotsford is currently in the process 
of updating the OCP. This update will provide valuable details for future calculation of water 
demand estimates. Demand projections for the ICI sector are calculated based on the current 
meter data in Abbotsford (bi-monthly) and Mission (annually). Future increases in the average 
flow per hectare due to densification over the next 25 years could vary anywhere from 0% to 
over 300%, and thus is difficult to forecast. 

4.3. Future Agricultural 

The Agricultural sector embodies various land uses with wide variation in water requirements. 
Poultry and greenhouse land uses can consume large quantities of water on a daily basis. For 

                                                
9 City of Abbotsford, 2011.  Revisions to the Development Cost Charges Background Report, Long 
Version 2010 
10 Growth projections provided by the District of Mission, June 2012. 
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instance, an average greenhouse may use 100 to 225 m³ per day11. Addition or expansion of 
these types of land uses to the service area could have a significant impact on system 
demands.  

The amount of agricultural area within the service area is not expected to change considerably 
within the next 25 years; however, the water consumption rates could see dramatic adjustment. 
In addition to the changes in land use discussed above, there are other factors that could impact 
water use by the Agricultural sector. Properties that currently use groundwater wells as the main 
water supply could potentially face challenges with lower capacity, water level, or water quality 
within the aquifer. This is evidenced by the increasing number of requests Abbotsford has 
received for water service connections from properties that have historically been serviced by 
wells. Future regulation changes regarding the use of potable water for fruit and vegetable 
processing may also increase the demand for municipal water supply. However, some of these 
additional demands may also be partially offset by increased efficiencies in standard practices, 
adding to the uncertainty of future demand estimates. 

Based on the potential impacts to land uses, groundwater availability, and food processing 
regulations, the average demand for the Agricultural sector is expected to increase up to double 
the current demand. 

4.4. Future Non-Revenue Water 

Ideally, the NRW component of the system would be minimized over time, but it is difficult to 
anticipate the success of this objective. Based on current bi-monthly billing data, the NRW 
component of the overall supply to Abbotsford is approximately 9 MLD. It is recommended that 
as the AMI system continues to be refined, that further programming be created to allow for 
ongoing analysis of the system’s NRW. Reduction of NRW will be contingent on Abbotsford and 
Mission being proactive with replacement of aging infrastructure, conducting leak assessments, 
and Mission proceeding with universal metering. In addition to efforts by each municipality, the 
AMWSC is planning on conducting an IWA Leakage Study in 2012 to identify leakage and water 
losses within the regional system. 

As the status of these programs is uncertain at this time, the 2036 projection for NRW could 
either remain similar to the current level or be reduced with the implementation of various 
programs. The future projections assume a range from the existing estimated NRW to a 
potential reduction of 20% (which would coincide with the expected range of NRW of 10% to 
15%). 

4.5. Future Average Day Demand 

Population growth, densification, development, changes in land use, and expansion of the 
distribution systems all impact the calculation of the 2036 water demand. While high and low 
ranges are estimated for the future water demand projections to 2036, a mid-point breakdown 
by sector is outlined in Table 4.2, with a summary of assumptions in Table 4.3. The assumed 
values for determining the high and low projection ranges are provided in Appendix D. 

                                                
11 Assessment of five greenhouses in Abbotsford from May 2011 through April 2012. 
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Table 4.2 – Estimated 2036 ADD 

 
 
Figure 4.2 – 2036 ADD by Sector 

 
Table 4.3 – 2036 ADD Projection Assumptions 

High Estimate Mid-Point Estimate Low Estimate

Serviced 

Population
264,000 251,000 243,000

Per Capita 

Demand

Abbotsford - 200 l/c/d
Mission - 440 l/c/d

Abbotsford - 200 l/c/d
Mission - 350 l/c/d

Abbotsford - 200 l/c/d
Mission - 250 l/c/d 

(assumes Mission is fully 
metered)

ICI Demand
~25% increase over the 
mid-point estimate

Abbotsford - 35% increase 
over 2012 demands
Mission:  5% growth per 
year for 10 years, then 1.5% 
growth

~25% decrease from the 
mid-point estimate

Agricultural 

Demand

Water demand per ha 
increases by 300% relative 
to 2012

Water demand per ha 
increases by 100% relative 
to 2012

Water demand per ha 
increases by 50% relative 
to 2012

Non-Revenue 

Water
Same as 2012 volumes

Decrease of 10% from 
2012 volumes

Decrease of 20% from 
2012 volumes  

 

2010

Water Master Plan *

Sector MLD % MLD % MLD % Abbotsford Mission MLD

Residential 40.2 50% 15.0 65% 55.2 54% 73% 27% 89.1

ICI 16.2 20% 5.3 23% 21.5 21% 75% 25% 28.7

Agriculture 15.0 19% 0.0 0% 15.0 15% 100% 0% 31.6

Non-revenue 8.3 10% 2.6 11% 10.9 11% 76% 24% 31.8

Total 79.7 100% 22.9 100% 102.6 100% 78% 22% 181.2

2036 High Estimate 128.8

2036 Low Estimate 85.5

*  Pro ject ed  t o  2 0 3 6  based  on t he 2 0 0 7 t hrough 2 0 3 1 pro ject ions f rom t he 2 0 10  W at er M ast er Plan

Mid-Point Estimate - 2036 ADD

TotalAbbotsford Mission

RES 
54% 

ICI 
21% 

AGR 
15% 

NRW 
10% 

30



DRAFT  
2012 AMWSC Water Demand Projections   June 2012 

 11 
 

4.6. Future Maximum Day Demand 

Peaking factors used to calculate the 2036 MDD generally remain the same as those used for 
the 2012 estimates. However, it is anticipated that future conservation initiatives will reduce the 
MDD peaking factor. To account for this, variations in peaking factors, along with other 
variables, were applied in order to calculate high and low estimates relative to the mid-point 
scenario. The calculated high and low estimates are summarized in Table 4.4, with further 
details provided in Appendix D. 

 
Table 4.4 - Estimated 2036 MDD 

 
 
Figure 4.3 – 2036 MDD by Sector 

 

5. PROJECTED WATER DEMANDS 
Historically, long-term demand projections tend to illustrate a steady increase in system 
demands. While there has been a general downward trend in ADD and MDD since 2008, a 
long-term upward trend is still anticipated, but at a lower rate than was experienced from 2000 
through 2007. There are a number of variables that can change over time that can have a 
significant impact on overall system demands. These variables will be affected by items such as 
future conservation initiatives, the rate of development and growth, and universal metering in 
Mission. To account for the range in values that these variables may experience, high and low 

2010

Water Master Plan *

Sector MLD % MLD % MLD % Abbotsford Mission MLD

Residential 64.3 81% 25.5 111% 89.8 56% 72% 28% 1.6/1.7 203.7

ICI 19.4 24% 9.0 39% 28.4 18% 68% 32% 1.2/1.7 31.6

Agriculture 30.0 38% 0.0 0% 30.0 19% 100% 0% 2.0 61.4

Non-revenue 8.3 10% 2.6 11% 10.9 7% 76% 24% 1.0 28.7

Total 122.0 153% 37.1 162% 159.1 100% 77% 23% 1.55 325.3

2036 High Estimate 214.0

2036 Low Estimate 131.8

*  Pro ject ed  t o  2 0 3 6  based  on t he 2 0 0 7 t hrough 2 0 3 1 pro ject ions f rom t he 2 0 10  W at er M ast er Plan

Peaking 

Factor

Mid-Point Estimate - 2036 MDD

TotalAbbotsford Mission

RES 
56% 

ICI 
18% 

AGR 
19% 

NRW 
7% 
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projections were calculated. Table 5.1 and Figure 5.1 summarize the current and 25-year 
projections for the AMWSC water system. 

 
Table 5.1 – Summary of 2012 and 2036 ADD and MDD Projections 

 
 

Figure 5.1 – AMWSC Water Demand Projection to 2036 

 

While Figure 5.1 indicates a fairly wide range of demand projections over the next 25 years, the 
lower portion of the range assumes fairly stringent requirements for increased conservation. 
While some conservation programs have been implemented to date, it is uncertain how effective 

High Mid Low High Mid Low High Mid Low High Mid Low

Abbotsford 58.1 51.3 46.1 97.4 79.7 66.2 92.5 76.6 65.5 159.8 122.0 102.3
Mission 20.1 19.1 17.1 31.4 22.9 19.3 32.4 30.4 24.5 54.2 37.1 29.5
Total 78.2 70.4 63.2 128.8 102.6 85.5 124.9 107.0 90.0 214.0 159.1 131.8

Abbotsford 74% 73% 73% 76% 78% 77% 74% 72% 73% 75% 77% 78%

Mission 26% 27% 27% 24% 22% 23% 26% 28% 27% 25% 23% 22%
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future initiatives will be in reducing demand, and how quickly the benefits will be achieved. From 
the perspective of water-system planning, it is imperative that the worst-case scenario data be 
utilized to ensure adequate water supply. This is considered a design and planning best 
practice.  

Based on the current system hydraulic capacity of approximately 135 MLD, with limited supply 
from Bevan Wells, the high demand scenario would exceed the system capacity by 2015. 
However, with Bevan wells utilized at full design capabilities, the system capacity would be 
increased to approximately 155 MLD, and would extend the capacity for the high demand 
scenario to around 2020. However, it should be noted that the Environmental Assessment 
certificiate for the Bevan Wells only permits operation until the end of 2015. Use of the wells at 
full capacity until 2020 would be contingent on further review and approvals from the Ministry of 
Environment. Additionally, as described in Report ENG 74-2012, challenges are identified in 
maintaining reservoir recharge in the Abbotsford distribution system. 

6. CONCLUSION 
Water demand projections are critical to the planning of the water supply system. Based on 
current water demand data, development estimates, and population projections, the AMWSC 
system demands have been updated for a 25-year horizon. The future demands are lower than 
previously estimated in the 2010 Water Master Plan, most notably due to lower population 
projections, reduced anticipated future demand from non-residential properties, and lower per 
capita consumption. 

Many variables impact the system water use and are difficult to predict. Some variables are 
directly influenced by AMWSC or Council decisions, such as the impact of watering restrictions 
or tiered-rates on per capita usage. However, items not controlled by the municipalities, such as 
weather fluctuations or provincial/federal policy changes, can also have significant impact on 
demand rates.  

While high and low scenarios can be calculated to estimate future system demands, it is 
important that the worst-case scenario be utilized for planning purposes, due to the importance 
of providing a sufficient supply of water at all times. Based on the high demand projection 
scenario, the system capacity of 135 MLD to 155 MLD would be sufficient until about 2015 to 
2020. 
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APPENDIX A – DEFINITIONS 
 

Term Abbreviation Definition

Agricultural Sector AGR Water demands for this sector represent land uses 
such as greenhouses, poultry & livestock, produce 
processing, etc.

Average Day Demand ADD The overall volume of water demand over the 
course of a year, averaged to a single day

Industrial-Commercial-Institutional ICI Non-residential sector, includes office buildings, 
hospitals, schools, businesses, etc.

Maximum Day Demand MDD The daily demand when the overall system demand 
is at the highest point for the year 

Non-Revenue Water NRW Water within the system that is not billed: such as 
system leaks, un-metered use, operational 
flushing, fire-fighting, etc.

Peaking Factor PF The ratio between ADD and MDD
Residential Sector RES Land use is predominantly for residential purposes, 

and includes single family, multi-family, and high 
density developments

Units

cubic meter m³ volume of water equal to 1000 litres
hectare ha 10,000 m²
litres per capita per day l/c/d amount of water used by one person throughout a 

single day
megalitres ML one million litres of water
megalitres per day MLD one million litres of water per day
Unit Conversion

hectares vs acres 1 hectare = 2.471 acres
litres vs m³ vs ML 1000 litres = 1 m³      1000 m³ = 1 ML
Litres vs US gallons 1 litre = 3.785 US gallons
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APPENDIX B – AMWSC HISTORIC WATER DEMAND TRENDS 
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APPENDIX C – HISTORIC WEATHER DATA 
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APPENDIX D – 2012 & 2036 DEMAND VARIABLES 
 

2012
Units Low Mid High Low Mid High Low Mid High Low Mid High

Total Population
Abbotsford people 139,000 140,000 141,000
Mission people 37,500 38,000 38,500

% of Population Serviced
Abbotsford % 89% 93% 93%
Mission % 80% 81% 82%

Service Population
Abbotsford people 124,000 130,000 131,000
Mission people 30,000 31,000 32,000

Avg Day Per Capita Demand
Abbotsford l/c/d 200 200 225 24.8 26.0 29.5 1.5 1.60 1.7 37.2 41.6 50.2
Mission l/c/d 400 440 450 12.0 13.6 14.4 1.5 1.7 1.7 18.0 23.1 24.5

ICI Densities
Abbotsford l/ha 1450 1568 1650

ICI Development
Abbotsford ha 5050 5,103 5150 7.3 8.0 8.5 1.1 1.2 1.3 8 9.6 11.1
Mission 2.3 2.6 2.7 1.6 1.7 1.8 3.7 4.4 4.9

Agriculture Density
Abbotsford l/ha 700 809 1000

Agriculture Development
Abbotsford ha 9,950 9,986 10,050 7 8.1 10.1 1.9 2 2.1 13.3 16.2 21.2

Non-Revenue Water
Abbotsford 7 9.2 10 1 1 1 7 9.2 10
Mission 2.8 2.9 3 1 1 1 2.8 2.9 3

Total 63.2 70.4 78.2 90.0 107.0 124.9

2036
Units Low Mid High Low Mid High Low Mid High Low Mid High

Total Population
Abbotsford people 210,000 212,000 214,000
Mission people 55,000 56,000 57,000

% of Population Serviced
Abbotsford % 93% 95% 99%
Mission % 88% 90% 91%

Service Population
Abbotsford people 195,000 201,000 212,000
Mission people 48,000 50,000 52,000

Avg Day Per Capita Demand
Abbotsford l/c/d 200 200 200 39.0 40.2 42.4 1.6 1.60 1.8 62.4 64.3 76.3
Mission l/c/d 250 300 440 12.0 15.0 22.9 1.6 1.7 1.8 19.2 25.5 41.2

ICI Densities
Abbotsford l/ha 1500 3000 4500

ICI Development
Abbotsford ha 5291 5,391 5491 7.9 16.2 24.7 1.1 1.2 1.3 8.7 19.4 32.1
Mission 5 5.3 5.6 1.6 1.7 1.8 8 9 10.1

Agriculture Density
Abbotsford l/ha 1200 1500 2100

Agriculture Development
Abbotsford ha 9,950 9,986 10,050 11.9 15 21.1 2 2 2 23.8 30 42.2

Non-Revenue Water
Abbotsford 7.36 8.3 9.2 1 1 1 7.4 8.3 9.2
Mission 2.32 2.61 2.9 1 1 1 2.3 2.6 2.9

Total 85.5 102.6 128.8 131.8 159.1 214.0

ADD (MLD) Peaking Factor MDD (MLD)

ADD (MLD) Peaking Factor MDD (MLD)
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APPENDIX E – 2010 WATER MASTER PLAN VALUES 
Values from the 2010 Water Master Plan (AECOM) are interpolated to 2012 and 2036 for 
comparison to current calculated values: 

 

 

Main variations from the 2012 estimates relative to the 2010 estimates: 

 Smaller future serviced population (251,000 vs. 280,000 for 2036) 
 Lower future per capita demand: 

o for Abbotsford (200 l/c/d reduced from 281 l/c/d) 
o potential for Mission as low as 250 l/c/d vs 440 l/c/d previously assumed 

 Reduced development projections from Mission & Abbotsford planning departments 
 Non-residential:  Previous calculations used population equivalents based on the 

ultimate OCP build-out. Current calculations use existing demand per hectare based on 
current AMI data as a basis for estimating potential demands in 25 years. 

Water Interpolated to Interpolated to

Sector 2007 2012 2031 2036

Residential 41.6 49.8 80.9 89.1

ICI 13 15.7 26 28.7

Agriculture 9.8 13.6 27.8 31.6

Non-revenue 13.7 16.8 28.7 31.8

Total 78.1 95.9 163.4 181.2

Water Interpolated to Interpolated to

Sector 2007 2012 2031 2036

Residential 80.9 102.1 182.5 203.7

ICI 26 27.0 30.6 31.6

Agriculture 27.8 33.6 55.6 61.4

Non-revenue 28.7 28.7 28.7 28.7

Total 163.4 191.3 297.4 325.3

Water Interpolated to Interpolated to

Sector 2007 2012 2031 2036

Residential 132,391 158,000 254,179 280,000

ADD

MDD

Serviced Population
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Water & Sewer Services 

REPORT 

To: Abbotsford/Mission Water & Sewer Commission (WSC) 

From: Brent Schmitt, Water Planning Engineer 
Amy Wakeford, Water Conservation Program Coordinator 

Date: June 22, 2012 

Subject: Water Efficiency Study- Stage 2 

File: 5600-60 

Report No.: WSC 68-2012 

UTILITY MANAGEMENT COMMITTEE (UMC) RECOMMENDATION 

1. THAT Report No. WSC 68-2012, dated June 22, 2012 from Brent Schmitt, Water Planning 
Engineer and Amy Wakeford, Water Conservation Program Coordinator, regarding the 
Water Efficiency Study- Stage 2, be received; and 

2. THAT the District of Mission report back to the AMWSC on universal metering at the 
September AMWSC meeting. 

BACKGROUND 

In March 2012, the Abbotsford Mission Water & Sewer Commission (AMWSC) approved three 
studies (WSC 42-2012) that will help determine the region's future water supply. These studies 
are: 

1. Demand Projection Study 
2. Water Efficiency Study 
3. Water Source Study 

The studies will all be incorporated together at the end of the year to result in a recommendation 
for the future of the Region's water supply. 

The Water Efficiency Study will provide a framework for the AMWSC water conservation efforts. 
It will identify specific targets for demand reduction and outline how the AMWSC's conservation 
strategies will reduce water use and water loss while continuing to meet the needs of residents 
and businesses. Completion of the Water Efficiency Study will include contribution from the 
AMWSC, Abbotsford and Mission staff, and the public, and is broken down into the following 
stages: 
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• Stage 1 -public consultation (completed June 2012) 
• Stage 2 - review of existing programs, assess potential goals and targets 
• Stage 3 - set realistic goals, assess future conservation options 
• Stage 4 - draft Water Efficiency Plan 
• Stage 5 - public review of the draft Water Efficiency Plan 

• Stage 6 -finalize the Water Efficiency Plan 

Attachment A outlines details on Stage 2 of the Water Efficiency Study. 

DISCUSSION 

Stage 1 - Public Consultation 
In May 2012, the AMWSC launched a public outreach program to plan for the development of a 
Water Efficiency Study and New Water Source Study. A summary of feedback received is 
detailed in Report WSC 70-2012. 

Stage 2 - Review of Existing Programs 
There are many existing water efficiency tools, policies and programs used by the AMWSC in 
the residential and non-residential sectors of Abbotsford and Mission, which are outlined in 
Attachment A. Tools and policies, such as meters, water rates, bi-monthly billing and watering 
restrictions are the foundation for the success of conservation and efficiency programs. It is 
estimated that the existing conservation tools, policies and programs have reduced the 
Maximum Day Demand (MOD) approximately 32 MLD and the Average Day Demand (ADD) by 
8 MLD, at a cost of about $1.20 per cubic meter saved. This cost is much lower in comparison to 
infrastructure expansion and new source development that can cost anywhere from 100 to 1000 
fold more. It should be noted that many of the lower cost conservation programs have already 
been implemented. 

With the majority of accounts in Mission without meters and volumetric charges, the current 
conservation programs have had little uptake in Mission as seen in Appendix D of Attachment A. 
Abbotsford has seen significant participation in conservation programs since the introduction of 
the Advanced Metering Infrastructure (AMI), the tiered rates in 2011 and bi-monthly utility billing 
and as a result a significant reduction in average and maximum day demands has been seen. 

Water efficiency strategies require an initial capital investment; in the long run, conserving water 
can provide significant cost savings for water and wastewater systems compared to the cost of 
further infrastructure expansion and new source development, however the challenge is that the 
community needs to be willing to make changes. Stage 3 of the Water Efficiency Study will 
evaluate potential programs based on technical feasibility, social acceptability and a cost-benefit 
analysis. 

Stage 2 - Potential Goals for Water Use Reduction 
A critical component of the Water Efficiency Study will be to provide direction for future water use 
within the system, through the establishment of short-term and long-term goals. The Provincial 
Government identified targets in 2008 under the 'Provincial Living Water Smart Plan' for the 
Province to become 33% more water efficient by 2020 and meet 50% of growth through 
conservation 1. The AMWSC 2010 Water Master Plan set a goal of a 20% peak day reduction, 
relative to the 2007 demand patterns2

. This goal was exceeded in 2010 and 2011 and therefore 
a new goal will be identified in the Water Efficiency Study. 

1 www. livinqwatersmart.ca 
2 AECOM, 2010. AMWSC Water Master Plan 
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Reducing MOD continues to be the AMWSC's main focus as summer water consumption in 
2006 and 2007 approached system capacity. The MOD of the system is a vital component in the 
assessment of future water supply requirements. Reduction of the ADD would be a secondary 
goal, as system capacity relative to ADD does not face the same challenges as MOD. However, 
targeting MOD reductions will inevitably lead to a reduction in overall water use. 

As per WSC 73-2012 (2012 AMWSC Water Demand Projections) the projected MOD in 2036 
could range from about 132 MLD to 214 MLD depending on numerous variables such as 
population growth, development & densification, conservation initiatives, etc. 

Based on this range, the high demand scenario would represent a reduction of approximately 
35% from the MOD BAU, while the low demand scenario represents a 60% reduction. Further 
details are provided in Appendix E of Attachment A. Based on this 25-year planning horizon, 
using 2007 consumption patterns as a baseline and the projections in the AMWSC 2010 Water 
Master Plan, a potential goal of anywhere between 35% to 60% could be achieved . 

A 35% reduction could be maintained if Abbotsford keeps the current residential per capita 
consumption of 200 1/c/d, down from 280 1/c/d in 2007, and Mission remains at 440 1/c/d. 
However, metering in Mission could have a significant impact on reducing the current estimated 
consumption of 440 1/c/d. If Mission's per capita consumption in 2036 was at 250 1/c/d, a 
potential 60% reduction could be achieved. In order to determine a reduction goal, a timeline and 
plan on universal metering in Mission is required. However, it is expected that it would take 
numerous years to realize this reduction in water use. 

To achieve these reductions, the AMWSC and municipalities will need to implement additional 
tools , policies and programs as seen in Appendix F of Attachment A. Public input and political 
support are critical to the success of any initiatives. Below are illustrative examples of the tools, 
policies and programs we may need to achieve the potential goal scenarios: 

35% Reduction: 
• Continue with our existing programs; 

• Expand our irrigation and landscape assessment program and require irrigation retrofit work 
from residential and commercial properties; 

• Expand ICI water audits and require retrofit work; 

• Introduce residential and ICI rainwater harvesting for irrigation use; 

• Implement water efficient landscape and irrigation bylaws for new developments; 

• Implement inclining tiered water rates to encourage efficient summer water use; and 

• Implement universal metering in Mission. 

60% reduction: 
• Continue with our existing programs; 

• Implement programs potentially needed for a 35% reduction; 

• Expand water use regulations for irrigation and discretionary water use purposes; 

• Require water recycling and reuse in new ICI and agricultural development- irrigation and 
industrial processes; 

• Require rainwater or greywater reuse systems for flushing toilets in new residential and ICI 
developments; and 

• Require rainwater from rainwater harvesting systems for new residential and commercial 
irrigation. 
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• Require rainwater from rainwater harvesting systems for new residential and commercial 
irrigation. 

The programs required for the 60% reduction could take years to implement. Provincial 
regulations, public acceptability and costs are challenges that need to be overcome before 
looking at these as practical solutions. 

FINANCIAL IMPLICATIONS 

While water conservation and efficiency reduce user costs and water rates over the long term by 
deferring future infrastructure expansion, they also cost money to run and their success hinges 
upon community participation and political support. 

Attachment A outlines the AMWSC water conservation budget from 2010 to 2012 and compares 
it to budgets in other municipalities. 

COMMUNICATIONS PLAN 

No communication plan is required. 

SUMMARY 

Public consultation was conducted in May to gain insight on the public's perception of water 
conservation and a new water source. From the results of the public consultation, staff are 
working on a Water Efficiency Study that outlines demand reductions, goals, and existing and 
future programs. This report summarizes the findings from the review of existing programs and 
identifies potential reduction goals. The potential goal is dependent on Mission's plan and 
timeline for universal metering. 

\.. 

Jim Gordon, P. Eng. 
G~neral Manager of Engineering & Regional 
Util ities 

Brent Schmitt, P. En 
Water Planning Engineer 

AW/sv 

Water Conservation Program Coordinator 
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1. INTRODUCTION 

As Abbotsford and Mission grow, water demands will continue to increase. At some point, the 
existing water sources will not be sufficient to meet those demands. The 2010 Abbotsford 
Mission Water & Sewer Commission (AMWSC) Water Supply Master Plan indicated that a 20% 
reduction in Maximum Day Demand (MDD) was needed until a new water source was 
commissioned. In 2008, the AMWSC tightened the watering restrictions and the following year a 
study on water conservation was completed by the POLIS project on Ecological Governance 
which provided long-term water conservation planning for the City’s residential, industrial, 
commercial, institutional and agricultural sectors. This report utilized demand forecasts and 
identified three levels of water conservation: 

1. Business as Usual (BAU) based on 2007 consumption;  
2. Enhanced Efficiency with a 34% reduction in MDD by 2031 from the BAU scenario; and 
3. Conservation Commitment with a 50% reduction in MDD by 2031 from the BAU case. 

Since the report was completed additional programs have been introduced including, residential 
landscape and irrigation assessments, Industrial, Commercial and Institutional (ICI) water audits 
and rebates, residential high-efficiency toilet and washing machine rebates, water wise 
workshops, reduced cost rain barrels and water saving kits.   

However, a Water Efficiency Plan with recent community input and associated detailed water 
reduction targets and costs for the program has not been formally developed or adopted by the 
AMWSC. This report outlines Stage 2 of the AMWSC Water Efficiency Study. 

2. PROJECT SCOPE 
 

The Water Efficiency Plan will provide a framework for the AMWSC water conservation efforts. 
It will identify specific targets for demand reduction and outline how the AMWSC’s conservation 
strategies will reduce water use and water loss while continuing to meet the needs of residents 
and businesses. The Water Efficiency Study, which is detailed further in Appendix A, has six 
stages as outlined in Table 2.1. 

Completion of the project phases will include contribution from the AMWSC, Abbotsford & 
Mission staff, and the public. The ultimate outcome will be a Water Efficiency Plan which will 
summarize details of the various project stages.  
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Table 2.1 – Water Efficiency Study– Task Outline 

 Task Deliverables 

Stage 1  Public consultation (completed May-June 2012) 
 Open houses 
 Summary report to AMWSC 

Stage 2 
 Existing Water Use Patterns 
 Review of existing initiatives 
 Assess potential goals and targets 

 Report to AMWSC 

Stage 3 

 Set realistic conservation goals 
 Assess future conservation initiatives 

o Cost-efficiency 
o Social acceptability 

 Report to AMWSC 

Stage 4  Draft Water Efficiency Plan  Report to AMSWC 
Stage 5  Public review of the draft Water Efficiency Plan  Open houses 
Stage 6  Finalize the Water Efficiency Plan  Submission of Plan to AMWSC 

3. STAGE 1 – PUBLIC CONSULTATION 
 
The success of water conservation programming is contingent on the support of the public for 
the implementation of new and ongoing conservation programs. In order to engage the public 
and obtain feedback and input for the Water Efficiency Plan, a series of public open houses 
were held in Abbotsford and Mission in May, along with a follow-up public forum in June. A 
summary of the input received throughout the public consultation process is summarized in 
WSC 70-2012. In general, there was relatively strong support for the existing conservation 
programs and new initiatives, and a desire for further education related to efficient water use. 

4. STAGE 2 - EXISTING WATER USE PATTERNS 
 
From 1999 through 2007 there was a general increase in water use in the regional system, as 
outlined in Figure 4.1. From 2008 to 2011, more stringent conservation programs were initiated 
which contributed to a downward trend in both Average Day Demand (ADD) and Maximum Day 
Demand (MDD). Correlation of flow data versus temperature seems to indicate a continued 
downward trend in the ADD for 2012 (see Appendix B). 
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Figure 4.1 – AMWSC Historic ADD and MDD 

 

Ongoing and future conservation initiatives need to focus on the various sectors that consume 
water in the region, as programs should be tailored to the variation in types of water uses. The 
water sectors are generally divided into the following categories:  Residential, Industrial-
Commercial-Institutional (ICI), Agricultural, and non-revenue water (ie. water in the system that 
is not billed, such as leaks, firefighting and hydrant flushing). Of the sectors, the residential 
consumption is the largest component, with nearly two-thirds of water use in the regional system 
expected to be attributed to residential use in 2012. A comparison of water use by sector is 
shown in Figure 4.2. 
 

Figure 4.2 - Estimated 2012 ADD by Sector 
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5. STAGE 2 - EXISTING PROGRAMS 
 

There are many existing water efficiency tools, policies and programs used by the AMWSC in 
the residential and non-residential sectors of Abbotsford and Mission, as listed below and 
further outlined in Appendix C: 

 Advanced Metering Infrastructure (AMI) 
 Watering restrictions 
 Toilet & washer rebates 
 Indoor & outdoor water saving kits 
 ICI water audits 
 Irrigation assessments 
 Rain barrels 
 Rain sensors 
 Public education 

Tools and policies, such as meters, water rates, bi-monthly billing and watering restrictions are 
the foundation for the success of conservation and efficiency programs. With the majority of 
accounts in Mission without meters and volumetric charges, the current conservation programs 
have had little uptake in Mission as seen in Appendix D. Abbotsford has seen significant 
participation in conservation programs since the introduction of the AMI system, the tiered rates 
in 2011 and bi-monthly utility billing and as a result a significant reduction in average and 
maximum day demands has been seen. 

It is estimated that the existing conservation tools, policies and programs have reduced the 
MDD approximately 32 MLD and the ADD by 8 MLD, at a cost of about $1.20/m³ of reduced 
water use ($1200 per ML) This cost is much lower in comparison to infrastructure expansion 
and new source development that can cost anywhere from 100 to 1000 fold more. The 
implementation of bi-monthly billing and watering restrictions set the foundation for the success 
of the programs. While significant savings can be attributed to watering restrictions, it is hard to 
measure the actual savings from the bylaw.  Based on the literature review conducted by the 
POLIS Project on Ecological Governance1 a twice per week watering restriction can lead up to a 
30% reduction in peak day demand. In calculating the peak savings from the watering 
restrictions over the past four years an average of 27.5 ML was seen.  
 
Several programs, such as indoor/outdoor water saving kits and rain barrels, have had minimal 
impact on the MDD as they were only introduced in late 2011 and 2012 and only 2500 indoor 
and 300 outdoor kits have been sold (~1 MLD combined).  At the household level the savings 
from these kits are significant. Yearly savings of up to 121 m³ with the indoor kits and 79 m³ for 
outdoor kits per household can be achieved. Other programs were recently piloted, such as the 
irrigation assessments and water audits. They appear to have a higher cost relative to savings, 
however these programs are just starting, thus a relatively small number of assessments and 
audits have been conducted. 
 
Water efficiency strategies require an initial capital investment; in the long run, conserving water 
can provide significant cost savings for water and wastewater systems compared to the cost of 
further infrastructure expansion and new source development, however the challenge is that the 
                                                 
1 POLIS Project on Ecological Governance, The Water Sustainability Project Literature Review of Water 
Conservation Measures, Water Soft Path Lexicon. Vol. 1, 2007. 
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community needs to be willing to make changes. Stage 3 of the Water Efficiency Study will 
evaluate potential programs based on technical feasibility, social acceptability and a cost-benefit 
analysis.  

6. STAGE 2 - GOALS FOR WATER USE REDUCTION 

6.1. Goals from Other Communities and Plans 
A critical component of the Water Efficiency Plan will be to provide direction for future water use 
within the system, through the establishment of short-term and long-term goals. The Provincial 
Government identified targets in 2008 under the ‘Provincial Living Water Smart Plan’ for the 
Province to become 33% more water efficient by 2020 and meet 50% of growth through 
conservation2. The AMWSC 2010 Water Master Plan set a goal of a 20% MDD reduction 
relative to the current demand patterns at that time3. In 2010 and 2011 the AMWSC exceeded 
this goal with a 23% reduction in 2010 with the lawn sprinkling ban and a 33% reduction in 2011 
from 2007 consumption with increased conservation measures. The goals set in some other 
communities are detailed in Table 6.1. 

Table 6.1 – Water Conservation Goals in Other Communities 

Municipality Goals for Water Conservation 
Calgary Achieve a 30% reduction in per capita demand by 2030. 

Guelph Use less water per capita than any comparable Canadian city. 

Toronto Achieve a water use reduction of 15% (below 2000 levels) by 2015. 

Kelowna Achieve a 20% reduction in overall water use. 

Capital Regional District Defer the need for system expansion beyond 2050. 

 

6.2. Focus on MDD 
Reducing MDD continues to be the AMWSC’s main focus as summer water consumption in 
2006 and 2007 approached system capacity. The MDD of the system is a vital component in the 
assessment of future water supply requirements.  

Reduction of the ADD would be a secondary goal, as system capacity relative to ADD does not 
face the same challenges as MDD. However, targeting MDD reductions will inevitably lead to a 
reduction in overall water use. 

6.3. Community Involvement 
The future water efficiency goals for Abbotsford and Mission will largely depend on the support 
of the community. While water conservation and efficiency reduce user costs over the long term 
by deferring future infrastructure expansion, they also cost money to run and their success 
hinges upon community participation.  In addition, with reduced revenue from reduced demand, 
user rates may also need to increase because of base (fixed) operating costs.  
 

                                                 
2 www.livingwatersmart.ca 
3 AECOM, 2010.  AMWSC Water Master Plan 
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6.4. Potential Goals 
In 2009, the AMWSC commissioned a study by the POLIS Project on Ecological Governance on 
water conservation called the ‘Soft Path for Water Strategy for the AMWSC’. The report4 
identified three different peak day scenarios for 2031:  

1. Business as Usual (BAU) based on 2007 consumption;  
2. Enhanced Efficiency with a 34% reduction in MDD from the BAU scenario; and 
3. Conservation Commitment with a 50% reduction in MDD from the BAU case. 

In 2007, the AMWSC came very close to the system capacity of the water system at that time.  
The AWMSC Water Master Plan used 2007 consumption to determine future water demand 
projections and necessary reductions as shown in Appendix E. Using the future water demand 
projections from the AMWSC 2010 Water Master Plan5, the ADD for 2011 represents a 25% 
reduction from the projection, while the MDD shows a 45% reduction.  

As per WSC 73-2012 (2012 AMWSC Water Demand Projections) the projected MDD in 2036 
could range from about 132 MLD to 214 MLD depending on numerous variables such as 
population growth, development & densification, conservation initiatives, etc. 

Based on this range, the high demand scenario would represent a reduction of approximately 
35% from the MDD BAU, while the low demand scenario represents a 60% reduction in MDD. 
Further details are provided in Appendix D. Based on this 25-year planning horizon, using 2007 
consumption patterns as a baseline and the projections in the AMWSC 2010 Water Master 
Plan, a potential goal of anywhere between 35% to 60% could be achieved. 

A 35% reduction could be maintained if Abbotsford keeps the current residential per capita 
consumption of 200 l/c/d, down from 280 l/c/d in 2007, and Mission remains at 440 l/c/d.  
However, metering in Mission could have a significant impact on reducing the current estimated 
consumption of 440 l/c/d. If Mission’s per capita consumption in 2036 was at 250 l/c/d, a 
potential 60% reduction could be achieved. In order to determine a reduction goal, a timeline 
and plan on universal metering in Mission is required. However, it is expected that it would take 
numerous years to realize this reduction in water use. 

To achieve these reductions, the AMWSC and municipalities will need to implement additional 
tools, policies and programs as seen in Appendix F. Public input and political support are critical 
to the success of any initiatives. Below are illustrative examples of the tools, policies and 
programs we may need to achieve the potential goal scenarios: 

35% Reduction: 

 Continue with our existing programs;  
 Expand our irrigation and landscape assessment program and require irrigation retrofit work 

from residential and commercial properties; 
 Expand ICI water audits and require retrofit work; 
 Introduce residential and ICI rainwater harvesting for irrigation use; 
 Implement water efficient landscape and irrigation bylaws for new developments; 
                                                 
4 POLIS Project on Ecological Governance (August 2009).  Soft Path for Water Strategy for the 
Abbotsford/Mission Water and Sewer Commission 
5 AECOM (2010). AMWSC Water Master Plan.  The 2007 ADD was set at 78.1 MLD with a projection to 
163.4 MLD in 2031.  The 2007 MDD was 141.6 MLD, projected to 297.4 MLD, assuming no conservation 
measures. These values projected to 2011 provide an ADD of 92.3 MLD and MDD of 167.6 MLD. 
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 Implement inclining tiered water rates to encourage efficient summer water use; and 
 Implement universal metering in Mission. 
 
 60% reduction: 
 Continue with our existing programs; 
 Implement programs potentially needed for a 35% reduction; 
 Expand water use regulations for irrigation and discretionary water use purposes; 
 Require water recycling and reuse in new ICI and agricultural development– irrigation and 

industrial processes; 
 Require rainwater or greywater reuse systems for flushing toilets in new residential and ICI 

developments; and 
 Require rainwater from rainwater harvesting systems for new residential and commercial 

irrigation.  
 

The programs required for the 60% reduction could take years to implement. Provincial 
regulations, public acceptability and costs are challenges that need to be overcome before 
looking at these as practical solutions. 
 
Alternatively, goals could focus on usage within various sectors. This method could most easily 
be applied to the residential sector. In Abbotsford, a goal per capita could be set in the range of 
150 to180 l/c/d, representing a 10-25% decrease from current rates. For Mission, the 
implementation of universal metering could have even more impact. A potential goal for Mission 
per capita usage could be to reduce demand by 45-55% (ie. reduced from 440 l/c/d to 200-
250 l/c/d). A comparison of per capita flow rates to provincial and national rates is shown in 
Figure 6.1 - Comparison of Per Capita Water Consumption. 

Figure 6.1 - Comparison of Per Capita Water Consumption 

 

Input during the public consultation process indicated a desire to blend both water efficiency 
programs with new supply development to meet future water demands.  
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4. STAGE 2 - FUTURE PROGRAMS  
 

To achieve further reductions in water use, the AMWSC, along with the City of Abbotsford and 
District of Mission, will need to implement additional tools, policies, and programs. Public input 
and support are critical to the success of any of these initiatives. When evaluating existing and 
future conservation programs the following criteria6 should be assessed: 

 Technical Feasibility – measures must be based on proven technology and expertise 
and must reduce water demands as intended. 

 Social Acceptability – Measures must satisfy the values and priorities of the 
Abbotsford/Mission community. This can be challenging as not all programs are easily 
accepted by the community, for example rainwater harvesting is a great alternative for 
irrigation, but systems are quite cost prohibitive, because current water rates are so low. 
Initiatives such as further watering restrictions and rate structure modifications may face 
opposition.  

 Cost-Effectiveness – comparison of conservation programs to system expansion (was 
not conducted in the Soft Path report due to holistic approach. 

 
While some of the potential programs would be at the discretion of the AMWSC, other initiatives 
will rely on decisions by the respective Councils from Mission and Abbotsford, with each 
municipality responsible for the costs for their own programs. For example, the decision to 
install universal metering in Mission would be decided, solely by the Mission Council.  

5. FUNDING 
 

Depending on the goals established for future conservation, budgeting will be required to 
support the existing programs as well as any new initiatives required to achieve the goals. The 
existing AMWSC 2012 budget for conservation programs is $634,000. This budget can be 
compared to other conservation-oriented communities, such as the Capital Regional District and 
the City of Guelph, which have 2012 conservation budgets of $1.1M and $2.1M, respectively 
(see Appendix G).  

6. NEXT STEPS  
 

Based on the AMWSC Water Demand Projections - DRAFT (June 2012), and public feedback 
from the consultation process, a water reduction goal must be determined. Using the 
established goal, existing programs can be tailored and future programs assessed, in order to 
achieve the conservation targets. 

As outlined in Table 2.1, Stage 3 will include a report to the AMWSC recommending a goal for 
future water reduction. The report will assess the various conservation options as per the criteria 
set out in Section 7. There are many initiatives that are available, including those proposed by 
the public, for future water reductions. However, these options must be reviewed in the context 
                                                 

6 Maas, Carol, and Susanne Porter-Bopp. Soft Path for Water Strategy for the Abbotsford Mission Water & Sewer Commission. 
Victoria: POLIS Project on Ecological Governance, 2009. 28-29. Print.  
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of our existing water use patterns, a cost-benefit analysis, and social acceptability, prior to 
implementation.  This review will be conducted within Stage 3 of the project. 
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APPENDIX A – WATER EFFICIENCY PLAN – PROPOSED OUTLINE 
 

1. Abbotsford Mission Regional Water Supply System 
 

2. Water Use 
a. Regional water use patterns 
b. Abbotsford 

i. Single-Family Residential 
ii. Multi-Family Residential 
iii. Agricultural 
iv. Industrial, Commercial and Institutional 

c. Mission 
i. Single-Family Residential 
ii.       Multi-Family Residential 
iii.         Agricultural 
v. Industrial, Commercial and Institutional 

 
3. Abbotsford Mission Water & Sewer Commission’s Strategies and Goals 

a. Regional Water Efficiency History and Successes 
b. Water Efficiency Strategies 

i. Integrated Water Management Approach (Supply and Demand-Side 
Management) 

ii. Partnerships 
iii. Legislation 
iv. Industry Affiliations 

c. Water Efficiency Goals  
 

4. The Need for Conservation 
 

5. Programs – Selection, Implementation and Results 
a. Current Programs in place 

i. Tools 
ii. Policies 
iii. Programs 

b. Additional Programs 
c. Evaluate Cost/Benefits of Existing and Additional Programs 
d. Select Programs based on Goals 
e. Develop Implementation Plan 

 
6. Future Plans 
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APPENDIX B – AMWSC HISTORIC WATER DEMAND TRENDS 

 

Note:  2012 data is from January 1 through May 31
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2011 - Introduction of bi-monthly billing, tiered rates, irrigation and landscape assessments
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APPENDIX C – LIST OF EXISTING PROGRAMS 

Tools/ 
Policies/ 

Programs 
Estimated 

Savings per 
Household/ 

Site per year 

Overall 
System 
Savings 

per 
Year 

Estimated 
Yearly 
ADD 

Reduction 

Estimated 
Yearly 

2011 MDD 
Reduction 

Estimated 
Program 
Cost  per 
m³ Saved 

Benefits Challenges (m³) (ML/yr) (MLD) (MLD) ($/m³) 

AMI System in 
Abbotsford 49 1,226 1.2 2.1 $0.98 

-Detects leaks and high consumption 
automatically 
-Allows for more frequent billing and tiered 
rates 
-Increases users awareness of their 
consumption 
-Leads to an average 15% water savings 
without additional programs 

-Communicating the 
importance of the meters 
-Customers are wary of new 
technology 

for all 
accounts 

Watering 
Restrictions     5.40 27.5 $1.21 -Best method for reducing peak day demand 

-Easy to communicate 
-Customers are not happy 
with the regulations   

Toilet Rebate 
Program 41 208 0.6 0.6 $1.35 

-Easy for customers to implement 
-Leads to an average 30% indoor water 
savings per household 
-Inexpensive program 
-BC Building Code changes make it easy to 
implement 

-When will the market be 
saturated? 
-Recycling toilets - waste and 
cost 

for  2500 
toilets 

Washer Rebate 
Program 26 77 0.2 0.2 $3.99 

-Easy for customers to implement 
-Leads to an average 20% indoor water 
savings per household 
-Partnership with BC Hydro 

-When will the market be 
saturated? 
-Recycling washers - waste 
and cost 

for 1200 
washers 

Indoor Water 
Saving Kits 121 304 0.8 0.8 $0.02 

-Easy for customers to implement 
-Leads to an average 15 - 50% indoor water 
savings per household 
-Inexpensive program 
-Exceeds BC Building Codes in water 
efficiency 

-When will the market be 
saturated? 
-Waste of old fixtures for 1500 

kits 
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Tools/ 
Policies/ 

Programs 
Estimated 

Savings per 
Household/ 

Site per year 

Overall 
System 
Savings 

per 
Year 

Estimated 
Yearly 
ADD 

Reduction 

Estimated 
Yearly 

2011 MDD 
Reduction 

Estimated 
Program 
Cost  per 
m³ Saved 

Benefits Challenges (m³) (ML/yr) (MLD) (MLD) ($/m³) 

Outdoor Water 
Saving Kits 79 24 0.1 0.1 $0.03 

-Easy for customers to implement 
-Leads to an average 15% outdoor water 
savings per household  
-Inexpensive program 

-Encouraging residents to use 
the devices for 300 

kits 
for 300 

kits 

Pilot ICI Water 
Audits 415 5 0.01 0.03 $8.43 

-Easy for customers to implement 
recommended changes 
-Leads to an average 30 -50 % outdoor water 
savings per household 
-Targets large water users 
-Facilities can use the audit to claim green 
certifications 

-Encouraging customers to 
take part 
-Encouraging customers to 
make changes when water 
rates are structured as a 
declining block 

for 13 
sites 

Pilot Irrigation 
Assessments 
(Residential) 

576 2   0.01 $5.20 
-Leads to an average 68 % outdoor water 
savings per household-Targets large water 
users 

-Encouraging customers to 
make changes when water 
rates are structured as a 
declining block 

  for 4 sites 

Pilot Irrigation 
Assessments 
(Commercial) 

1830 5   0.03         for 4 sites 

Rain barrels 4 4 
  0.02 

$0.18 -Easy program to implement 
-Inexpensive Program 

-Encouraging residents to 
invest in a rain barrel 

  for 1050 
rain 

barrels 

Rain Sensors 12 1 
  0.01 

$0.70 -Easy program to implement 
-Inexpensive Program 

-Encouraging residents to 
invest in a rain sensor 

  for 100 
rain 

sensors 

Public 
Education 8 42 0.1 0.1 $3.57 -Educates all users 

-Complements all programs   

TOTAL   1,898 8.4 31.5 $1.20      
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EXISTING PROGRAMS –RESIDENTIAL 
There are many existing water efficiency tools, policies and programs used by the AMWSC in 
the residential sectors of Abbotsford and Mission: 
 

Tools and Policies 
Universal Metering & Advanced Metering Infrastructure (AMI) 
‘If you can’t measure it, you can’t manage it’.  Water metering is the fundamental tool for 
promoting water efficiency.   
 Abbotsford has been universally metered since the 1980s and and AMI system was installed 

in 2010.  This technology allows for increased understanding of water use patterns on a daily 
and annual basis and increases the ability to detect leaks.   

 The majority of residential properties in Mission do not have water meters. 
 
Frequent Billing 
Regular billing keeps customers aware of their water consumption and allows them to respond 
more rapidly. 
 In Abbotsford, utility bills are issued on a bi-monthly basis.  
 In Mission, water is billed on the annual tax notice for non-metered customers and quarterly 

for metered customers. 
 

Volumetric Water Rates 
Customers who pay for how much water they use (i.e. volumetric charges) tend to be more 
efficient.     
 Abbotsford bills all water with a volumetric charge.  
 Mission bills metered residents (new developments since September 2009) and industrial-

commercial-institutional customers a volumetric charge and all other users pay a flat rate 
regardless of the amount of water used. 

 
Watering Restrictions 
Demand on the AMWSC water system is greatest during the summer, predominantly due to 
outdoor usage.  
 Variations in lawn sprinkling restrictions have been implemented since 1995 in both 

Abbotsford & Mission, with more stringent restrictions introduced in 2008, when sprinkling 
was limited to twice per week in the morning. 

Programs 
Efficient Fixtures and Appliances 
Replacement of old, inefficient water fixtures and appliances can reduce an average 
household’s indoor water use by 50%.  The AMWSC: 
 Offers rebates for high efficiency toilets ($50) and washing machines ($175, including 

contribution from BC Hydro and Fortis BC).   
 Provides indoor and outdoor water saving kits at a reduced cost. 
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Education Programs 
If people understand the purpose and benefits of water efficiency, they are more likely to 
become more water efficient. The AMWSC: 
 Spreads the message of water efficiency by attending public events and through 

advertisements.   
 Provides water treatment plant tours to school students and will be introducing a K-12 water 

conservation education program in 2012.  
 Offers free public seminars relating to rainwater harvesting, efficient irrigation and waterwise  

gardening. 
 

Irrigation Assessments 
One of the main objectives of the AMWSC’s water efficiency program is to reduce the peak 
water demand in the summer months.  The AMWSC: 
 Offers free irrigation and landscape assessments to residents.  A total of 70 assessments 

were conducted in 2011 and many residents have already signed up for 2012.  

EXISTING PROGRAMS – NON-RESIDENTIAL 
Water used by Industrial, Commercial and Institutional (ICI) customers account for about 20% of 
the overall system demand.  This sector includes facilities such as schools, restaurants, 
shopping facilities and recreation centres. 
Water use by the Agricultural (Ag) sector accounts for about 15% of the overall system demand.  
The top six Agricultural customers account for 40% of the sector usage.  The Ag sector is 
predominantly located in Abbotsford and includes water use related to poultry, livestock, and the 
processing of produce.  A City of Abbotsford policy stipulates that municipal water service 
connections are not permitted for the purpose of crop irrigation. 
There are various water conservation tools, policies and programs currently being utilized in 
Abbotsford and Mission that relate to the ICI/Ag sectors. 
 

Tools and Policies 
Universal Metering & Smart Meters 
 The ICI/Ag sector is universally metered in both Abbotsford & Mission.  Abbotsford customers 

have an AMI system as described on Page 6. 
 

Frequent Billing 
 Same as residential customers, Abbotsford ICI/Ag customers receive their bill on a bi-

monthly basis.  
 In Mission, metered customers are billed quarterly. 

 
Volumetric Water Rates 
 Both Abbotsford and Mission charge a declining block rate structure for ICI/Ag customers in 

order to remain competitive with neighbouring municipalities.  Abbotsford is reviewing this 
policy in 2012. 

 
Watering Restrictions 
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 ICI/Ag customers are subject to similar watering restrictions as residential customers. 
 

Programs 
Toilet Rebates 
 The AMWSC expanded its high efficiency toilet rebate program in 2011 to include the ICI 

sector. 
 

Irrigation Assessments 
Many ICI/Ag facilities use automated irrigation systems to water landscaped areas.  The 
AMWSC:  
 Conducted irrigation assessments for several customers in 2011.  Common issues that were 

identified included overspray, water runoff, spray not reaching intended targets, too high of 
pressure and over-watering.   

 
ICI Audits 
Many ICI/Ag customers could significantly reduce the amount of water they use at their facilities.  
The AMWSC: 
 Tested a pilot ICI/Ag water audit program in 2011 for several customers with high water 

consumption.  Reports were prepared for each participating customer.  The report 
summarized the audit results, recommended changes and outlined the anticipated payback 
associated with the recommendations.  
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APPENDIX D – MAXIMUM AND AVERGE DAY DEMAND (2007 – 2011) 

 

 

 

2007 2008 2009 2010 2011
Mission 34.82 29.47 31.38 30.91 29.13
Abbotsford 104.37 93.38 97.58 79.66 66.71
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2007 2008 2009 2010 2011

Mission 18.76 19.5 19.6 19.81 18.14

Abbotsford 59.43 56.42 57.27 53.48 50.36
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APPENDIX E – GOALS FOR A 25 YEAR PLANNING HORIZON 
 

2011 
AECOM Projections 2011 2036 

BAU 
2036 

High Demand 
2036 

Low Demand 

Conservation 
Measures ‘Business As Usual’ Current Reduction 2007 Consumption 

Levels 35% Reduction 60% Reduction 

Serviced Population  
Abbotsford 130,000 130,000 201,000 201,000 201,000 

Serviced Population  
Mission 35,000 35,000 50,000 50,000 50,000 

Serviced Population 
Total 165,000 165,000 251,000 251,000 251,000 

Peak Day (MLD) 168 93 (-45%) 330 214 (-35%) 132 (-60%) 

Average Day (MLD) 92 69 (-25%) 181 129 (-29%) 86 (-52%) 

Residential per 
Capita Demand 
Abbotsford (LCD) 

280 200 280 200 200 

Residential per 
Capita Demand 
Mission (LCD) 

440 440 440 440 250 
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APPENDIX F – LIST OF FUTURE PROGRAMS 
 2007 

Baseline 
2011 

Programs
35% 

Reduction  
60% 

Reduction 

To
ol

s 

Universal Metering 
 

Abbotsford 

 

Abbotsford



Needed in 
Mission 



Needed in 
Mission 

Volumetric Water Charge 
 

Abbotsford 

 

Abbotsford



Needed in 
Mission 



Needed in 
Mission 

Frequent Billing  


Abbotsford
  

Po
lic

ie
s 

Watering Restrictions     

Inclining Tiered Rates     

Landscape & Irrigation 
Bylaws 

    

Water Use Regulations     

Water Reuse & Recycling     

Pr
og

ra
m

s 

Information & Education     

Retrofit Kits     

Landscape & Irrigation 
Assessments & Retrofits 

 


Pilot Study
  

Water Use Audits & Retrofits  


Pilot Study
  

Water Accounting & Loss 
Control 

    

Rainwater Harvesting  


Pilot Study
  

Greywater Reuse     
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APPENDIX G – COMPARISON OF CONSERVATION BUDGETS 
 

 AMWSC CRD Guelph Kelowna 
Population 160,000 300,000 127,000 75,000 
Per capita Demand 200/440 300 184 600 
Conservation Started 2008 2001 2002 1997 
Staff 1 FTE 

2 summer students 
3 FTE 

4 summer students 
4 FTE 

8 summer students 

1 FTE 
1 summer student (staff 

costs are separate) 
Budget 2010 $565,000 $1.5 million $2.1 million $220,000 
Budget 2011 $905,000 $1.2 million $2.1 million $220,000 
Budget 2012 $634,000 $1.1 million $2.1 million $220,000 
Goal  Defer expansion of the 

water supply beyond 
2050. 
Interim goal of a 10 
percent reduction in 
water use per capita 
demand by 2023. 

Lowest per capita 
demand than any other 
Canadian City (aiming 
for 150 l/c/d).  

15% reduction per 
capita water use by 
2012 from 2007. 
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S: Abbotsford 
(f=~;/Mission 

Water & Sewer Services 

REPORT 

To: Abbotsford Mission Water & Sewer Commission (WSC) 

From: Brent Schmitt, Water Planning Engineer 
Amy Wakeford, Water Conservation Program Coordinator 

Date: September 24, 2012 

Subject: Draft Water Efficiency Plan 

File: 5600-60 

Report No.: WSC 86-2012 

WATER & SEWER COMMISION (WSC) RECOMMENDATIONS 

1. THAT Report No. WSC 86-2012, dated September 24, 2012, from Brent Schmitt, Water 
Planning Engineer and Amy Wakeford, Water Conservation Program Coordinator, 
regarding the Draft Water Efficiency Plan, be received; and 

2. THAT the AMWSC take the Draft Water Efficiency Plan to public consultation for feedback. 

BACKGROUND 

In July 2012, the Abbotsford Mission Water & Sewer Commission (AMWSC) approved the Water 
Efficiency Study - Stage 2 (WSC 68-2012) which introduced the framework for the Water 
Efficiency Plan and identified fiscal and physical water savings through current water 
conservation programs. The study identified that a formal Water Efficiency Plan with public input 
was not yet approved by both Councils. This plan will be incorporated with the Demand 
Projection Study and Source Option Study to result in a recommendation for the future of the 
Region's water supply. 

The Water Efficiency Study provides a framework for the AMWSC water conservation efforts and 
is broken down into five stages: 

• Stage 1 - Public consultation 

• Stage 2 - Review of existing programs, assess potential goals and targets 

• Stage 3 - Draft Water Efficiency Plan 

• Stage 4 - Public review of the Draft Water Efficiency Plan 

• Stage 5 - Finalize the Water Efficiency Plan 

Attachment A outlines details on Stage 3, the Draft Water Efficiency Plan. 
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DISCUSSION 

Stage 1 - Public Consultation 

In May 2012, the AMWSC launched a public outreach program to plan for the development of a 
Water Efficiency Study and New Water Source Study. A summary of the feedback received is 
detailed in Report WSC 70-2012. 

Stage 2- Review of Existing Programs & Potential Goals for Water Use Reduction 

Stage 2 of the study reviewed existing water efficiency tools, policies and programs used by the 
AMWSC in the residential and non-residential sectors of Abbotsford and Mission. Tools and 
policies, such as meters, water rates, bi-monthly billing and watering restrictions are the 
foundation for the success of conservation and efficiency programs. It is estimated that the 
existing conservation tools, policies and programs have reduced the Maximum Day Demand 
(MDD) approximately 35 MLD and the Average Day Demand (ADD) by 8 MLD. It is estimated 
that the conservation initiatives cost on average approximately $58 per m3 reduction in the MDD. 
This cost is lower in comparison to infrastructure expansion and new source development that 
can cost from $2000 to $3000 per m3

• With the majority of accounts in Mission without meters 
and volumetric charges, the current conservation programs have had less impact in Mission. 

Reducing MDD continues to be the AMWSC's main focus as summer water consumption in 
2006 and 2007 approached system capacity. The MOD of the system is a vital component in the 
assessment of future water supply requirements. Reduction of the ADD would be a secondary 
goal, as system capacity relative to ADD does not face the same challenges as MOD. However, 
targeting MOD reductions will inevitably lead to a reduction in overall water use. 

As per WSC 73-2012 (2012 AMWSC Water Demand Projections) the projected MOD in 2036 
could range from about 132 MLD to 214 MLD depending on numerous variables such as 
population growth, development and densification, conservation initiatives, etc. The high demand 
scenario would represent a reduction of approximately 35% from the 2010 Master Plan MOD 
projection, while the low demand scenario represents a 60% reduction. Based on this 25 year 
planning horizon and using the AMWSC 2010 Water Master Plan projections as a baseline, a 
potential goal of anywhere between 35% to 60% could be achieved . 

Stage 3 - Draft Water Efficiency Plan 

The Draft Water Efficiency Plan reviews the water demand projections and looks at the many 
variables that impact the system water use. Some variables are directly influenced by AMWSC 
or Council decisions, such as the impact of watering restrictions or tiered-rates on a per capita 
usage. However, items not controlled by the municipalities, such as weather fluctuations or 
Provincial/Federal policy changes, can also have significant impact on demand rates. Data 
supplied by the Advanced Metering Infrastructure (AMI) and manual meter readings suggests 
trends related to demographic variables such as age of property, property values, and lot size, 
which helps identify target areas in the region. 

In order to assess the potential impacts of future conservation initiatives, the draft 2012 Demand 
Projections are used to establish a new 2012 'Business As Usual' (BAU) baseline. This baseline 
represents the anticipated worst-case scenario for future demand projections and assumes a 
continuation of existing conservation efforts. With reference to the 2012 BAU forecast, three 
potential conservation scenarios were assessed to determine potential demand reductions and 
initiative costs: 
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1. A 15% reduction from 2012 BAU MOD by increasing current conservation programs and 
implementing new programs that would be achievable under the AMWSC; 

2. A 25% reduction from BAU MOD by continuing current conservation cost effective 
programs, introducing new programs and implementing tools and policies that would be 
need to be decided upon by each municipality, such as uniform water rates for ICIIAGR 
customers and tiered water rates; and 

3. A 35% reduction from BAU MOD by continuing current conservation programs and 
implementing new programs, in addition to the municipalities supporting a number of 
water efficiency tools and policies. 

The most significant portion of the 35% reduction scenario is the assumption of universal 
metering in Mission and a subsequent reduction in Mission's per capita demand, which is 
currently estimated at 440 1/c/d. With universal metering there is potential for other programs, 
such as bylaw/policy changes, more frequent billing and rate structure modifications, all of which 
can lead to additional demand reductions. It is apparent that there are a number of initiatives that 
would be the responsibility of each municipality, while some programs would be better 
conducted by the AMWSC as regional initiatives. 

A summary of projected 25 year program costs are summarized in Table 1 for each of the 
scenarios, and outlined in more detail in Appendix E of Attachment A. 

Table 1 MOD Reductions and Associated Net Present Value (NPV) Costs 2013-2036 

Reduction in AMWSC Mission Abbotsford Total 
2036 MOD NPV NPV NPV NPV 

BAU* $4.6 M - - $4.6 M 
15% Reduction 35 MLD $10.9 M - - $10.9 M 
25% Reduction 52 MLD $8.0 M $0.7 M $2.0 M $10.6 M 
35% Reduction 77 MLD $9.7 M $11.4 M $2.0 M $23.0 M 

FINANCIAL IMPLICATIONS 

Water conservation and efficiency reduces user costs and water rates over the long term by 
deferring future infrastructure expansion, they cost money to run and their success hinges upon 
community participation and political support. 

COMMUNICATIONS PLAN 

Several public open houses will be scheduled in Abbotsford and Mission in October and 
November 2012 to receive feedback on the current draft of the Water Efficiency Plan. 
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SUMMARY 

Public consultation was conducted in May to gain insight on the public's perception of water 
conservation and a new water source. From the results of the public consultation and 
assessment of conservation initiatives, a Draft Water Efficiency Plan was developed. The Plan 
will provides details on water conservation programs, tools,· and polices, and their associated 
costs that could lead to different reductions in water use. It is recommended that the plan be 
presented to the public for their input. 

Jim Gor n, . Eng. 
General Manager of 
Utilities 

Bre~ 
Water Planning Engineer 

AW/db 

Tracy Kyle, P. Eng 
Director of Water & 

A W keford, MSc 
Water onservat1on Program Coordmator 
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Executive Summary 

The need for water conservation is ever increasing in many areas of British Columbia. The 
Provincial Government identified targets in 2008 under the "Provincial Living Water Smart Plan' 
for the Province to become 33% more water efficient1.Reducing excessive water use makes 
good fiscal and environmental sense, and implementing the Water Efficiency Plan (WEP) will 

help defer future water and wastewater infrastructure expansion. 

Water demand projections are critical to the planning of the water supply system. Based on 
current water demand data, development estimates, and population projections, the AMWSC 
system demands have been updated for a 25-year horizon. The future demands are lower than 
previously estimated in the 2010 Water Master Plan, most notably due to lower population 
projections, reduced anticipated future demand from non-residential properties, and lower per 
capita consumption. 

Figure E.1 - AMWSC Water Demand Projections 
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There is a discernible difference between per capita demand rates in Abbotsford and Mission . In 
Abbotsford, the current per capita rate is approximately 200 1/c/d, while in Mission it is estimated 
at 440 1/c/d, although there is some uncertainty in this estimate as Mission does not have 
universal meters. Should Mission decide to implement universal metering there would be an 
anticipated drop in residential water consumption and have a noticeable impact on the overall 
system demand, however it is expected that it would take numerous years to realize the 
reduction in water use. 

Many variables impact the system water use and are difficult to predict. Some variables are 
directly influenced by AMWSC or Council decisions, such as the impact of watering restrictions 
or tiered-rates on per capita usage. However, items not controlled by the municipalities, such as 
weather fluctuations or provincial/federal policy changes, can also have significant impact on 
demand rates. Looking at the data supplied by the Advanced Metering Infrastructure (AMI) and 
annual meter readings, trends in demographic variables can be seen such as, age of property, 
property values and lot size, which helps identify areas in the region to target. 

Based on the demand projections this plan uses 2012 current water conservation programs and 
demand as 'Business As Usual' (BAU) and looks at three potential scenarios of further 

reductions: 

1. A 15% reduction from BAU MDD by increasing current conservation programs and 

implementing new programs that would be achievable under the AMWSC; 

2. A 25% reduction from BAU MDD by continuing current conservation cost effective 
programs, introducing new programs and implementing tools and policies that would be 
need to be decided upon by each municipality, such as uniform water rates for ICI/Ag 
customers and tiered water rates; and 

3. A 35% reduction from BAU MDD by continuing current conservation programs and 
implementing new programs, in addition to the municipalities supporting a number of 
water efficiency tools and policies, such as watering restrictions and tiered water rates. 
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Figure E.2- Future Conservation Scenarios 
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The most significant portion of the 35% reduction scenario is the assumption of universal 
metering in Mission, and a subsequent reduction in Mission's per capita demand, which is 
currently estimated at 440 1/c/d. With universal metering there is potential for other programs, 
such as bylaw/policy changes, more frequent billing, and rate structure modifications, all of 
which can lead to additional demand reductions. It is apparent that there are a number of 
initiatives that would be the responsibility of each municipality, while some programs would be 

better conducted by the AMWSC as regional initiatives. 

A summary of projected 25-year program costs are summarized in the table below for each of 

the scenarios. 

Table E.1 - MOD Reductions and Associated costs by 2036 

Percent Reduction in AMWSC Cost to Cost to 

Reductions 2036 MOD NPV Mission Abbotsford 

BAU - $4.6M - -

15% Reduction 35 MLD $10.9M - -
25% Reduction 52 MLD $8.0M $0.7M $2.0M 

35% Reduction 77 MLD $9.7M $11.4M $2.0M 
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1. Introduction 

As Abbotsford and Mission grow, water demands will continue to increase. At some point, the 
existing water sources will not be sufficient to meet those demands. The 2010 Abbotsford 
Mission Water & Sewer Commission (AMWSC) Water Supply Master Plan indicated that a 20% 
reduction in Maximum Day Demand (MOD) was needed until a new water source was 
commissioned in 2016. In 2008, the AMWSC tightened the watering restrictions and the 

following year a study on water conservation was completed by the POLIS project on Ecological 
Governance. Using water demand forecasts, the Polis study provided long-term water 
conservation planning for the City's residential , industrial/commercial/institutional and 
agricultural sectors, and identified three levels of water conservation: 

1. Business as Usual (BAU) based on 2007 consumption; 
2. Enhanced Efficiency with a 34% reduction in MOD by 2031 from the BAU scenario; and 
3. Conservation Commitment with a 50% reduction in MOD by 2031 from the BAU case. 

Since the report was completed additional programs have been introduced including residential 
landscape and irrigation assessments, Industrial/Commercial/Institutional (ICI) water audits and 
rebates, residential high-efficiency toilet and washing machine rebates, water wise workshops, 
reduced cost rain barrels and water saving kits. 

However, a Water Efficiency Plan with recent community input and associated detailed water 
reduction targets and costs for the program has not been formally developed or adopted by 

Abbotsford and Mission Councils. 

2. Project Scope 

The Water Efficiency Plan provides a framework for the AMWSC water conservation efforts. It 
identifies specific targets for demand reduction and outlines how the AMWSC's conservation 

strategies will reduce water use and water loss while continuing to meet the needs of residents 
and businesses. 

The study includes contribution from the AMWSC, Abbotsford & Mission staff, and the public 

and consists of five stages outlined in Table 2.1 : 

• Open houses 

• Summary report to AMWSC 

• Report to AMWSC 

1 

81



Draft Water Efficiency Plan 
September 2012 

3. Stage 1 - Public Consultation 

The success of water conservation programming is contingent on the support of the public for 
the implementation of new and ongoing conservation programs. In order to engage the public 
and obtain feedback and input for the Water Efficiency Plan, a series of public open houses 

were held in Abbotsford and Mission in May 2012, along with a follow-up public forum in June. A 
summary of the input received throughout the public consultation process is summarized in 
WSC 70-2012. In general, there was relatively strong support for the existing conservation 
programs and new initiatives, and a desire for further education related to efficient water use. 

4. Stage 2- Existing Water Use Patterns 

From 1999 through 2007 there was a general increase in water use in the regional system, as 
outlined in Figure 4.1. From 2008 to 2011, more stringent conservation programs were initiated 
which contributed to a downward trend in both Average Day Demand (ADD) and Maximum Day 
Demand (MOD). Correlation of flow data versus temperature seems to indicate a continued 

downward trend in the ADD for 2012 (see Appendix A). 
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Ongoing and future conservation initiatives need to focus on the various sectors that consume 
water in the region, as programs should be tailored to the variation in types of water uses. The 
water sectors are generally divided into the following categories: Residential, Industrial

Commercial-Institutional (ICI), Agricultural, and non-revenue water (ie. water in the system that 
is not billed, such as leaks, firefighting and hydrant flushing). Of the sectors, the residential 

consumption is the largest component, with nearly two-thirds of current water use in the regional 
system attributed to residential use. 
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4.1. Average Annual Day Demand 

The average annual day demand (ADD) is determined by dividing the total annual water supply 

in any calendar year by 365 days. Although the ADD generally increases with growing 

populations, its value can fluctuate due to changes in outdoor water demands. 

Based on the draft AMWSC Water Demand Projections (WSC 73- 2012) the 2012 ADD for the 

regional water system is estimated to be in the range of 63 to 78 MLD. This amount compares 

to the ADD in 2011 of 68.5 MLD and 2010 of 73 MLD. The highest annual ADD experienced in 

the regional water system occurred in 2007 with a value of 78.2 MLD. 

Water 

Sector 
Residential 

ICI 
Agriculture 
Non-Revenue Water 

Total 

2012 High Estimate 
2012 Low Estimate 

Table 4.1 - Estimated 2012 ADD 
Mid-Point Estimate- 2012 ADD 

Abbotsford Mission Total 
~ 

26.0 51 % 13.6 71 % 39.6 56% 
8.0 16% 2.6 14% 10.6 15% 
8.1 16% 0.0 0% 8.1 12% 
9.2 18% 2.9 15% 12.1 17% 

51 .3 100% 19.1 100% 70.4 100% 

78.2 
63.2 

• Pr ojected to 2 0 12 based on the 200 7 t hro ugh 20 3 1 project ions f rom the 2010 Wat er Master Plan 

Figure 4.2-2012 ADD by Sector 

4.2. Maximum Day Demand and Peaking Factor 

66% 34% 49.8 
75% 25% 15.7 

100% 0% 13.6 
76% 24% 16.8 

73% 27% 95.9 

System demands vary throughout the course of the year, and can be significantly affected by 

seasonal water use and weather fluctuations. Based on the AMWSC Water Demand Projections 
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Study (WSC 73-2012) from 2001 through 2011 , the average ratio between ADD and MDD was 
1.61. The peaking factor of 1. 78 in 2007 was the highest ratio in the last 10 years, while the 
lowest ratio of 1.36 occurred in 2011 . The maximum daily system demands are generally 
encountered in the months of July and Augusf , however the 2011 MDD occurred in September. 
The anomaly in 2011 can be partially attributed to factors such as increased conservation 
programs, water use awareness, lower than average summer temperatures, and increased 
precipitation. 

Different peaking factors are encountered by the various sectors and land uses. Residential 
demands tend to increase during warmer summer temperatures, sometimes to double that of 
the ADD. The ICI sector generally experiences the smallest peaking factor (ie . water use is 
more consistent throughout the year). Due to the nature of seasonal water requirements, the 
Agricultural sector often experiences the highest peaking factor. Overall, peaking factors will 

range from about 1.2 to 2.0, with the exception of NRW, where a peaking factor of 1.0 is 
assumed3

. 

Water 
Sector 
Residential 
ICI 
Agriculture 
Non-revenue water 

Total 

2012 High Estimate 
2012 Low Estimate 

Table 4.2 - Estimated 2012 MDD 

Mid-Point Estimate - 2012 MOD 
Abbotsford Mission Total 

41 .6 54% 23.1 76% 64.7 60% 64% 
9.6 13% 4.4 14% 14.0 13% 69% 

16.2 21% 0.0 0% 16.2 15% 100% 
9.2 12% 2.9 10% 12.1 11% 76% 

76.6 100% 30.4 100% 107.0 100% 72% 

124.9 
90.0 

• Proj ected to 20 12 b ased o n the 2 00 7 through 2 03 1 p r oj ections from t he 2 0 10 Water Mast er Pl an 

Figure 4.3 - 2012 MDD by Sector 

36% 1.6!1.7 102.1 
31% 1.2/1.7 27.0 
0% 2.0 33.6 
24% 1.0 28.7 

28% 1.52 191.3 

2 The top 40 daily demand totals within the AMWSC water system since 1990 have occurred in July and 
August. 
3 AWWA M32, 1989. Indicates an observed range of system peaking factors from 1.2 to 2.5. 
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4.3. Residential Per Capita Water Demands 

Residential water demands are based on average daily usage per person, which is expressed in 

litres per capita per day (1/c/d). Per capita demand in Abbotsford is substantially lower than that 
estimated in Mission, with metering being the key factor. Residential developments in Mission 
have been required to install water meters since 2009, but the vast majority of residential 
properties are not metered. This makes it difficult to provide precise calculations of residential 
demand in Mission. The 2010 AMWSC Water Master Plan assumed an ADD of 440 llc/d4 based 
on the National Water and Waste Water Benchmarking Initiative average for unmetered 

systems in BC. This value is again used as a starting point in the 2012 study fo~ establishing 
existing demands. 

In Abbotsford, meter data is collected via an Advanced Metering Infrastructure (AMI) system, 
generally providing flow data on an hourly basis. The AMI system has been in operation since 
May 2011 and provides some initial data relating to sector demands, however, reporting 
procedures still need to be developed in order to make full and accurate use of the data 
available. Based on preliminary analysis of 2011 AMI meter data for Abbotsford, the average 
day per capita demand is estimated at 200 1/c/d. This is a significant reduction from the 281 1/c/d 
assumed in the 2010 Water Master Plan. 

4.4. Existing Industrial-Commercial-Institutional Demand 

Parcel demands within the ICI sector vary drastically based on the type of land use. The 
average demand in 2011 for an ICI property in Abbotsford was approximately 1560 litres per 
hectare per day (1/ha/d). However, the highest water consumer in Abbotsford has a current 

average day consumption of 235,000 l/ha/d5
. Using meter data from 2010 to April 2012, the 

ADD for the ICI sector in Abbotsford is estimated at 8.0 MLD. 

In Mission, the ADD for the ICI sector is based on annual meter data. While there have been 
fluctuations in the ADD from 2001 through 2011 based on changes in land use, the average 

overall sector demand is approximately 2.6 MLD. 

4.5. Existing Agricultural Demand 

Mission does not have an Agricultural water sector. In Abbotsford, there is approximately 

10,000 ha of Agricultural land that is serviced by the water system, however Abbotsford bylaws 
restrict the use of municipal water for irrigation purposes. Based on meter data from January 
2010 through April 2012, the average daily use by the Agricultural sector is approximately 

8.1 MLD. 

4 AECOM, 2010. AMWSC Water Master Plan 
5 Based on 10 months of bi-monthly bills from July 2011 through April 2012. 
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4.6. Existing Non-Revenue Water Demand 

Non-revenue water (NRW) consists of all water that passes through the system for which no 
revenue is collected. This can include hydrant flushing, firefighting, water theft, un-billed water 
use, and unmetered flow, and can generally account for 10% to 15% of a system's overall 
demand6

. Accurate calculation of NRW requires a comprehensive network of meters to track 
water flow. In Abbotsford, the NRW is estimated based on bulk meters on the water 
transmission mains less the amount registered at individual meters. For 2012 the Abbotsford 
NRW is estimated at 9.2 MLD, or 18% of Abbotsford's overall ADD. 

As the majority of Mission's residential properties are not metered, it is difficult to assess the 

amount of NRW. Assuming a per capita demand of 440 1/c/d, the NRW is estimated at 
3.2 MLD, or 17% of Mission's overall ADD. 

5. Water Efficiency Plan Goals and Objectives 

The goal of the water efficiency plan is to clearly identify appropriate and cost-effective water

efficiency measures and to define an approach to reduce water use (including water loss 
through system leakage). 

With this goal in mind, three clear objectives for the plan have been established: 

1. Tq defer future capital costs for expanding or building new water supply infrastructure. 
2. To cost effectively achieve significant water savings by 2036. 
3. To sustain water use reductions over the long term and to regularly review conservation 

plans in response to changing variables. 

6. Benefits of Water Conservation 

In addition to meeting increasing demands in a cost-effective manner, there are other significant 
benefits to implementing a comprehensive water efficiency plan: 

• Offers opportunity for reduced water bills to customers; 
• Reduces ecological impact of drawing water and discharging wastewater; 

• Enhances regional self-sufficiency by conserving water resources; 
• Demonstrates Regional leadership and a vision for a sustainable water supply; 
• Reduces projected water production requirements, thereby reducing associated 

energy/chemical costs and C02 emissions; and 
• Promotes 'waterwise' practices. 

6 AWWA M32, 1989. NRW values are normally found between 4-30%, but are most prevalent in the 
range of 10-15%. 
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7. Water Demand Factors 

Forecasting future water demand is a critical part of planning and determining the level of water 
efficiency required to maximise existing water supply and defer future infrastructure expansion. 
Even with aggressive water efficiency programs the region will require future infrastructure 
expansion, however the date the new infrastructure is needed depends on many variables 
including how committed the region is to conservation and efficiency. 

As per WSC 73-2012 (2012 AMWSC Water Demand Projections) the projected MOD in 2036 
could range from about 132 MLD to 214 MLD depending on numerous variables such as 

population growth, development & densification, conservation initiatives, etc. 

Stage 2 of the Water Efficiency Study identified a potential reduction of anywhere between 35% 
to 60% of the 2010 Master Plan demand projections. This was based on a 25 year planning 
horizon using 2007 consumption patterns as a baseline. As we have already achieved 
significant reductions since 2007, this plan uses 2012 current water conservation programs and 
demand as the new 'Business As Usual' (BAU) and looks at three potential scenarios of further 

reductions (Appendix B): 

1. A 15% reduction from BAU MOD by increasing current conservation programs and 
implementing new programs that would be achievable under the AMWSC; 

2. A 25% reduction from BAU MOD by continuing current conservation programs and 
implementing tools and policies that would be need to be decided upon by each 
municipality, such as uniform water rates for ICI/Ag customers and tiered water rates; 

and 
3. A 35% reduction from BAU MOD by continuing current conservation programs and 

implementing new programs, in addition to the municipalities supporting a number of 

water efficiency tools and policies, such as universal metering, watering restrictions and 

tiered water rates. 

BAU will be maintained if Abbotsford keeps the current residential per capita consumption of 
200 1/c/d, down from 280 1/c/d in 2007, and Mission remains at 440 1/c/d. However, metering 
in Mission could have a significant impact on reducing the current estimated consumption of 
440 1/c/d. If Mission's per capita consumption in 2036 was at 250 1/c/d, a 35% reduction from 
the 2012 BAU could be achieved. In order to determine a reduction goal, a timeline and plan 

on universal metering in Mission is required. However, it is expected that it would take 
numerous years to realize this reduction in water use, as results would require politically 

sensitive policy changes, such as a change in billing frequency and rate structures. 

7.1 Factors Affecting Water Demand 

There are many factors that can affect water demands from a regional to household level as 

outlined in Table 7.1 
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Table 7.1 Factors Affecting Water Demand 
···I- ,,a..:,r·>· H hldL~--- ~ ~-• 

11 ·.: 1 ..... · ~.·•1'< ~ ouse o eve ·~-···; 
Population growth Age of property 

Weather Lot size 

Changes in the size or composition of the ICI sector Rentals 

Changes in regulations (ie. BC Building Code) Suites 

Policies and Bylaws Income Level 

Water Rates Environmental Consciousness 

Public perception and attitude 

7.2 Residential Consumption 

With the implementation of Advanced Metering Infrastructure (AMI) the City of Abbotsford is 
able to monitor water use to the nearest litre every hour. This provides valuable information that 
can be analysed to determine where water is being used inefficiently and helps target areas to 
address. Using the City of Abbotsford's Geographic Information System's data and the AMI data 
a residential consumption analysis was developed by mapping individual customer accounts 
allowing for a comparison of consumption during different times of the year and an analysis of 
consumption versus demographic variables. 

Neighbourhood - level demographic information utilized in the analysis includes: 

• Age of properties 
• Property values 
• Lot size 

As Mission's single family residential properties are not metered only an analysis of 
Abbotsford's demographic variables are included in this report. 

7.3 Seasonal Demands in the City of Abbotsford 

Single-family and multi-family residential summer (July and August 2011) and winter (November 
and December 2011) consumption was mapped in Figure 7.1 and 7.2 to show the high to low 

consumption areas in the Abbotsford area. The areas in red show high consumption and those 
in dark green are low. 
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Figure 7.1- Residential Water Demand- Summer 2011 
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Figure 7.2 - Residential Water Demand- Winter 2011 
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7.4 Demand based on Demographic Variables 

Understanding the factors that influence water consumption patterns in distribution systems is 
fundamental for both long term tasks, such as planning, design, expansion or rehabilitation of 
the systems, and short term tasks, such as routine system operation or emergency 
management. Looking at the demographic data available from the City of Abbotsford, trends 
can be seen that help identify potential water efficiency programs. 

Figure 7.1 -Lot Size and Residential Water Consumption 
--------, 

• 2011-2012 2010-2011 (15 month period) • 2009-2010 • 2008-2009 2007-2008 2006-2007 

1200 ~-----------------------------. 

<5,000 5,000- 10,000 10,000- 15,000 - 20,000-25,000 25,000+ 
15,000 20,000 

Lot Size (m2
) 

As expected there is a direct correlation between size of the property and the amount of water 
consumed in a year as indicated in Figure 7.1, reflecting the continued impact of outdoor 
watering on water consumption per customer. However, as shown in the graph consumption 

patterns are dropping overall for all sized properties. Properties that are have lot sizes greater 
than 20,000 m2 may be incorrectly classified and should be agricultural, which cannot use City 
water for irrigation. Ongoing data cleanup and validation is required to improve the reliability of 

the results. 

Much of the extra water use for the larger properties could be classified as "discretionary use" 
and therefore should be considered when setting rates for users of the system. Water is an 

essential resource for drinking, cooking, cleaning and bathing, while outdoor water use for yard 
maintenance (ie. lawn sprinkling) is not essential. In the summer when demands are higher due 
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to outdoor water use there is a greater burden on the system and therefore high users should 
be paying for the additional costs their higher demands placed on the system, rather than being 

subsidized by consumers that are careful with their water use. 

Figure 7.2 -Age of Neighbourhood and Residential Water Consumption 

• 2011-2012 • 2010-2011 ( 15 months) • 2009-2010 • 2008-2009 2007-2008 2006-2007 

600 ~------------------------------------------------------~ 

0 
<1970 1970-1996 1997-2007 2008+ 

Age of Neighbourhood 

Analysing consumption based on age of property as shown in Figure 7.2 shows some 
interesting trends. Homes built after 2008 have the lowest consumption; this is expected since 
such homes were subject to the change in the BC Building Code mandating water efficient 

fixtures in 2008. For homes built prior to 2008, water consumption decreases with increasing 
home age. This is thought to occur since (i) pre-1970s homes are generally smaller than those 

built later and (ii) older homes are more likely to have undergone renovations with new water 
efficient fixtures. This information suggests that there may be benefit to targeting conservation 
programs for homes that are built between 1970 and 2007. 
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Figure 7.3- Property Values and Residential Water Consumption 

• 2011-2012 • 2010-2011 ( 15 months) • 2009-2010 • 2008-2009 2007-2008 2006-2007 
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Again the trend for 2012 shows a decrease in consumption since 2006- 2007. Consumption 
seems to be fairly consistent based on property value, however homes over 3 million dollars 
have higher consumption. This is most probably due to larger lots and houses. 

7.5 Industrial/Commercial/Institutional and Agricultural Consumption 

ICI and agricultural properties only make up 15% of the average daily demand, but many of the 
sites use large volumes of water and there are areas to improve water use efficiency. 
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Figure 7.4- Yearly Water Consumption for ICI and Agricultural Properties 

Average Yearly Water Consumption for ICI 
and Agricultural Properties 
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Based on Figure 7.4 agricultural dairy, greenhouse and poultry facilities are the highest ICI and 

agricultural users in Abbotsford. These types of industry use water extensively for production. 
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Figure 7.5 - Age of ICI and Agricultural Area and Water Consumption 

• 2011-2012 • 2010-2011 ( 15 month period) • 2009-2010 • 2008-2009 • 2007-2008 2006-2007 
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Age of Agri/ICI Area 

Figure 7.5 shows that conservation is not having as great an impact on ICI and agricultural 
properties, as it has with residential properties and consumption is higher in new properties built 
after 2008. This may be due to the fact that newer ICI facilities are larger and process more or 

have a larger staff base. 

5 

95



Draft Water Efficiency Plan 

S~tem~e~r~2~0~12~---------------------------------------------------------

Figure 7.6 Lot size and ICI/Ag Water Consumption 

• 2011-2012 • 2010-2011 (15 month period) • 2009-2010 • 2008-2009 2007-2008 2006-2007 
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Similar to the residential analysis, larger lot sizes in the ICI/agricultural sector show considerably 
more water use than the smaller lots. 

8. Water Efficiency Measures 

Demands for water can be met through supply-side management (infrastructure expansion), 
demand-side management, or a combination of both. Demand-side management focuses on 
where water is currently being used, how it used, and how it could be used more efficiently. 

8.1 Existing Programs 

Stage 2 of the Water Efficiency Plan report reviewed the existing water efficiency programs 

used by the AMWSC in the residential and non-residential sectors of Abbotsford and Mission, 
as listed below and further outlined in Appendix C: 

• AMI 

• Watering restrictions 

• Toilet & washer rebates 

• Indoor & outdoor water saving kits 

• ICI water audits 

• Irrigation assessments 

• Rain barrels 

• Rain sensors 

• Public education 
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Tools and policies, such as meters, water rates, bi-monthly billing and watering restrictions are 

the foundation for the success of conservation and efficiency programs. With the majority of 

accounts in Mission without meters and volumetric charges, the current conservation programs 

have had less impact in Mission, as seen in Appendix D. Abbotsford has seen significant 

participation in conservation programs since the introduction of the Advanced Metering 

Infrastructure (AMI), the tiered rates in 2011 and bi-monthly utility billing. This has resulted in a 

substantial reduction in average and maximum day demands. 

Based on measured and predicted savings for each program, it is estimated that the existing 

conservation tools, policies and programs have reduced the 2007 MOD approximately 35 MLD 

and the ADD by 8 MLD, at a cost of about $58 per m3 of MOD reduction . This cost is much 

lower in comparison to infrastructure expansion and new source development that could cost 

from $2000 to $3000 per m3 of MOD capacity added. The implementation of bi-monthly billing 

and watering restrictions set the foundation for the success of the programs. 

Several programs, such as indoor/outdoor water saving kits and rain barrels, have had minimal 

impact on the MOD as they were only introduced in late 2011 and 2012 and only 2500 indoor 

and 300 outdoor kits have been sold (-1 MLD combined). At the household level, the savings 

from these kits are significant. Yearly savings of up to 121 cubic meters (m 3
) with the indoor kits 

and 79m3 for outdoor kits per household can be achieved. Other programs were recently 

piloted, such as the irrigation assessments and water audits. They appear to have a higher cost 

relative to watersavings, however these programs are just starting, and there are a relatively 

small number of assessments and audits that have been conducted. 

Water efficiency strategies require an initial capital investment. In the long run , conserving water 

can provide significant cost savings for water and wastewater systems compared to the cost of 

further infrastructure expansion and new source development, however political and community 

support is vital to the success of conservation initiatives. 

8.2 Conservation Incentives and Programs 

There are numerous water conservation and efficiency programs, but in order to make them 

successful they need to be accompanied by an incentive. Table 8.1 identifies different 

examples of conservation incentives that are used to develop successfu l water conservation 

programs. 

Table 8.1 Examples of Conservation Incentives 

Incentive Examples 

Tools Metering combined with volume-based pricing and frequent billing 

Policies Water waste bylaws, irrigation and landscape bylaws and watering 
restrictions 

Educational Bill-inserts, school and public events, newsletters and workshops 
Adapted from Kerr Wood Leidal Associates Ltd. Drought Management & Water Conservation Study 2006 
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Tools and policies are the most effective as they often involve adverse consequences and fines 
if they are not followed. Educational incentives generally only have short-term influence on the 
customer and can easily be forgotten, but work well for hardware changes that do not require a 
behaviour change. 

Once customers have been motivated to conserve water through tools , policies and educational 
incentives, programs can be implemented. Table 8.2 shows programs for each sector and the 
examples of technology and behaviour needed to result in water savings. 

Table 8.2 Examples of Conservation Programs 

Sector Examples 

Program Behaviour 

Regional Municipality Leakage detection and repair Operation and Maintenance 

Residential Low-flush toilets, low-flow Wash full loads, shut off faucets 
showerheads and faucets, high- and fix leaks. 
efficiency washing machines, 
leak repair and water audits. 

ICI Recirculating cooling towers , Shut off unused valves, service 
process water reuse, efficient and adjust equipment and valves, 
fixtures and appliances, leak meter large uses 
repair and water audits. 

Landscape Native and drought- tolerant turf Irrigation scheduling and 
and plant species, drip irrigation, maintenance 
rain barrels, hand watering, and 
rain sensors. 

Adapted from Table 6-2 Kerr Wood Leidal Associates Ltd. Drought Management & Water Conservation Study 2006 

9. Future Water Conservation Initiatives 

There are many existing water conservation incentives and programs used by the AMWSC in 

Abbotsford and Mission, however to achieve further reductions additional incentives and 
programs may need to be implemented. The savings used in evaluating water conservation 
programs are from several sources including: POLIS Project on Ecological Governance, Water 
Soft Path Lexicon Vol.1, 2007, Region of Peel Water Efficiency Plan, 2004 and Drought 
Management and Water Conservation Study, AMWSC, 2006. 

This plan provides an overview-level assessment of tools, policies and programs, participation 
levels, savings and costs, in order to indicate potential directions for the AMWSC and 

municipalities to consider. While some of the potential programs would be at the discretion of 
the AMWSC, tools and policies will rely on decisions by the respective Councils from Mission 
and Abbotsford, with each municipality responsible for their own costs. 
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9.1 List of Programs 

Universal Metering, Volume-Based Pricing and Frequent Billing in Mission 

Universal metering is primarily a management tool that facilitates system optimization and 
equitable revenue-generation through volume-based billing. Frequent billing is an educational 
tool that provides customers with the information needed to manage their consumption habits. 
These incentives and tools lay the foundation for successful conservation programs and can 
lead to a 30 to 50% water savings overall. Abbotsford has already implemented all of these 

incentives and has seen a reduction in overall water use. 

Inclining Tiered Rates 

Tiered rates target excessive water users and encourage customers to use water wisely. Water 
efficient customers are rewarded with lower bills. Water rate structures are the responsibility of 

the individual municipalities. Tiered rates can lead to a 5 to 14% reduction in water use. 

Water Reuse & Recycling Regulations 

Wastewater or greywater can often be reused or recycled. For example, recycled water can be 
used for cooling processes, toilet flushing and landscape irrigation. Water reuse and recycling 
regulations can lead to a 10% savings in overall water use. 

Water Waste Regulations 

Water waste regulations pertain to bylaws that prohibit wasting water from run-off of irrigation 

systems, leaving hoses on and continuous flow urinals and toilets. A 3% reduction of total water 
use can be seen. 

Seasonal Water Rates 

Seasonal water rates target excessive outdoor use and can be implemented as an additional 

surcharge for water use above the average or as a series of tiers during peak season that 
encourage customers to use water wisely and not to waste it. This rate structure can lead to a 
10% reduction in outdoor water use. 

Landscape & Irrigation Bylaws 

Most landscapes are not designed for water efficiency in mind. Significant reductions in outdoor 
water use could be achieved by prohibiting sprinkler runoff to sidewalks, curbs and streets, 
require automatic rain sensors to systems with controllers, require terracing for steep slopes, 

limit the slopes of irrigated areas, and require all new and renovated properties to meet water 
efficient irrigation standards, install a minimum topsoil depth, and hydro-zone plants. 

Bylaws could lead to a 60 to 70% savings on outdoor water use. 

Dishwasher Rebate Program 

Efficient dishwashers use about 22 litres less per load and also save energy. 
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Washer Rebate Program - ICI 

Efficient commercial washers can save up to 170 litres per load. 

ICI Retrofit Rebates 

Water using equipment in ICI facilities varies, but on average a 40% savings could be seen. 

Efficient Irrigation and Landscape Rebates 

This program would target high outdoor water use by upgrading existing irrigation systems with 

water efficient products and the installation of existing turf and landscape plants to be more 
water-efficient. Estimated waste savings range from 20 to 50%. 

Efficient Water Using Fixture and Equipment Rebates 
Providing rebates for water efficient fixtures can lead to significant water savings. For ICI 
properties additional rebates for once-through cooling systems and pre-rinse spray valves can 
be implemented. 

Fixing Leaks 

Fixing leaks can lead to a 100 litres savings per account. 

System Leak Detection 

An important initiative in managing an efficient water distribution system is accounting for all 
water uses and controlling leaks. The AMWSC plans to complete a water audit in the coming 
year that will help better track non-revenue water. 

Rainwater Harvesting 

Rainwater harvesting refers to collecting surface water from roofs or hard surfaces caused by 
precipitation. To meet the irrigation needs of a typical home in the Fraser Valley, a 6.5 cubic 
meter rainwater harvesting system would be required. A system this size costs $1300 installed, 
resulting in a payback of about 11 years (assuming Abbotsford's current water rate). 

Greywater Reuse 

Greywater is once-used waste water from bathing (baths, showers and sinks) and 'clean ' 
industrial processes. For a greywater reuse system that is used only for toilet flushing , a system 

costs about $2500 with a payback of about 21 years (assuming Abbotsford's current water rate). 

Perhaps in the future , rainwater harvesting systems and greywater reuse will gain acceptance 
from a wider audience beyond single family dwellings with private water sources. Provincial 

regulations and costs are challenges that need to be overcome before looking at these as 

practical solutions. 

9.2 Selecting Programs 

Although there are many ways to reduce water use, not all of them are appropriate. This plan 
presents the programs, tools and policies that are available. Those that are selected should be 
evaluated based on the following criteria before being recommended: 
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• Technical Feasibility- must be proven technology that shows proven water savings 
• Applicability to the Region - must address the demand issues the region faces 
• Cost Effectiveness- is the cost per water savings. It must cost less to successfully 

implement the tool, policy or program than to meet the same water demand through 
infrastructure expansion. 

• Social Acceptability - must satisfy the values and priorities of the community 

10. Potential Water Savings 

Based on the current and additional water conservation tools, policies and programs presented 
in sections 8 and 9 the estimated potential MOD reductions for the three scenarios outlined in 
section 7 and associated costs are summarized in table 10.1 and detailed in Appendix E. 

Table 10.1 MOD Reductions and Associated Net Present Value (NPV) costs 2012-2036 

Reduction in Cost to Cost to Cost to 
Scenario 2036 MOD AMWSC Mission Abbotsford 

BAU - $4.6M - -
15% Reduction 35 MLD $10.9M - -

25% Reduction 52 MLD $8.0M $0.7M $2M 

35% Reduction 77 MLD $9.7M $11.4M $2 .0M 

*BAU refers to 2012 water conservation programs and demands 
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As shown in Figure 10.1, the 15% reduction in MOD results in a total reduction of 33 MLD by 
2036. This scenario looks at continuing existing programs, increasing participation, and 
introducing several other cost effective programs to aim for a 15% reduction in MOD by 2036. 
The participation rates in each type of program can be modified to increase or decrease the 
reductions, however there is a cost attached to each program (see Appendix E). For example, 
program costs versus savings can range from $4Im3 of reduced demand for outdoor water 
saving kits to $4,454/m3 of reduced demand for efficient dishwasher rebates. However, cost 
cannot always be the deciding factor as some programs are not socially acceptable, yet show 
the highest savings for the lowest cost, such as a full lawn sprinkling ban. A good water 
conservation program consists of a variety of different programs that encourage wise water use, 
develops an appreciation of water as a finite resource, defers future infrastructure expansion, 
while also meeting the needs of residents and businesses. 

In addition, this scenario only shows conservation programs running until 2030. Programs can 
be extended to see further reductions in future water demands. The Water Efficiency Plan is not 
a static document and can be modified as projections change and therefore should be reviewed 

on a continuous basis. 
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Figure 10.2 - 25% Reduction from 2012 BAU 
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A 25% reduction can be achieved by continuing cost effective conservation measures, 

introducing new programs and implementing tools and policies that would be need to be 

decided upon by each municipality, such as seasonal water rates and irrigation and landscape 

bylaws. Again the reductions can be modified by increasing or decreasing participation and 
extending the length of programs. However, this reduction does show that by implementing 

tools and policies, significant reductions can be seen cost effectively. For example, tiered rates 

could result in a 12 MLD reduction in MOD in 6 years for a cost of $1Im3 saved, as indicated in 

Appendix E. Tools and policies provide incentives for consumers to conserve and therefore 

significant savings are seen. The programs complement the incentives by providing consumers 

with ways to reduce their water use and their bills. 

This scenario only has programs running until 2020 to show the impact that tools and policies 

have on water consumption. Programs can be extended beyond to show further reductions and 

should be implemented in conjunction with tools and policies to support consumers in reducing 

their water bill. 
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Figure 10.3- 35% Reduction from 2012 BAU 
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The third scenario of a 35% reduction by 2036 is dependent on Mission metering and 
implementing volume-based pricing and frequent billing. It demonstrates the use of all 
conservation initiatives and programs and can also be adjusted to reduce or increase 
participation and timing of programs. However, this scenario is it is expected that it would take 
numerous years to realize this reduction in water use. 

11. Analysis of Water Savings and Cost 

The cost-effectiveness of each identified Water Efficiency tool, policy and program, or their 
cost/benefit ratio is indicated in Appendix E. The cost was determined based on the reduction of 
MOD from the 2012 BAU scenario. The costs range significantly, but many of the measures 
may not be socially or politically acceptable and therefore it is recommended that the details be 
presented to the public for their feedback as conservation is contingent on the support of the 
public. 
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Appendix A- AMWSC Historic Water Demand Trends 

Temperature vs. AMWSC Water Demand 
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Appendix B-Three Potential Scenarios for a 25 year Planning Horizon based on 2012 BAU 
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Appendix C- List of Existing Programs 

Tools/ 
Policies/ 

Programs 

--
Watering 
Restrictions 

Washer Rebate 
Program 

I Estimated 
Savings per 
Household/ 

Site per 
I'.Zear 

(m') 

49 

41 

26 

121 

Overall 
System 
Savings 

per 
Year 

(ML/yr) 

1,226 

208 

77 

304 

Estimated 
ADD Estimated MOD 

Reduction Reduction 

(MLD) (MLD) (MLD) 

3.4 
5.7 

for all 
accounts 

5.4 27.5 

0.6 
0.6 

for 2500 
toilets 

0.2 
0.2 for 1200 

washers 

0.8 0.8 

Estimated 
Program Cost 

perm' of 
Program MOD 

Cost Reduction 

$ ($/m•) I Benefits I Challen es 

-Detects leaks and high consumption 
automatically -Communicating 
-Allows for more frequent billing and the importance of 

$1 ,200,000 $210 
tiered rates the meters 
-Increases users awareness of their -Customers are 
consumption wary of new 
-Leads to an average 15% water technology 
savings without additional programs 

-Best method for reducing peak day -Customers are 
$100,000 $4 demand not happy with the 

-Easy to communicate regulations 

-Easy for customers to implement 
-When will the 

-Leads to an average 30% indoor water 
market be 

$279,730 $491 
savings per household 

saturated? 
-Inexpensive program 

-Recycling toilets -
-BC Building Code changes make it 

waste and cost 
easy to implement 

-When will the 
-Easy for customers to implement market be 

$307,122 $1.457 
-Leads to an average 20% indoor water saturated? 
savings per household -Recycling 
-Partnership with BC Hydro washers - waste 

and cost 

-Easy for customers to implement 
-When will the -Leads to an average 15 - 50% indoor 
market be 

$5,000 $6 
water savings per household 

saturated? 
-Inexpensive program 

-Waste of old -Exceeds BC Building Codes in water 
fixtures 

efficiency 
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Tools/ 
Policies/ 

Programs 

Outdoor Water 
Saving Kits 

Pilot Irrigation 
Assessments 
(Residential) 

Pilot Irrigation 
Assessments 
Commercial 

Public 
Education 

TOTAL 

Estimated I Savings per 
Household/ 

Site per 
year 

(m') 

79 

415 

576 

1830 

4 

12 

8 

Overall 
System 
Savings 

per 
Year 

(ML/yr) 

24 

5 

2 

7 

4 

1 

42 

1,900 

Estimated Estimated 
ADD MOD 

Reduction Reduction 

(MLD) (MLD) 

0.1 0.1 
for 300 kits for 300 kits 

0.01 
for 13 sites 

0.03 

0.01 
0.01 for 4 sites 

0.02 0.05 
for 4 sites 

0.02 
O.Q1 for 1 050 rain 

barrels 

0.01 
0.003 for 100 rain 

sensors 

0.1 0.1 

8.4 35.2 

Estimated 
Program 

Cost per 3 

Program of MOD 
Cost Reduction 

$ ($/m3
) I Benefits I 

-Easy for customers to implement 
-Encouraging 

-Leads to an average 15% outdoor water 
$600 $5 

savings per household 
residents to use the 

-Inexpensive program 
devices 

-Encouraging 
-Easy for customers to implement customers to take 
recommended changes part 
-Leads to an average 30 -50 % outdoor -Encouraging 

$45,500 $1 .811 water savings per household customers to make 
-Targets large water users changes when 
-Facilities can use the audit to claim water rates are 
green certifications structured as a 

declining block 
-Encouraging 

-Leads to an average 68 % outdoor 
customers to make 
changes when 

$1 2,000 $838 water savings per household 
water rates are 

-Targets large water users 
structured as a 
declining block 

$0 

-Easy program to implement 
-Encouraging 

$700 $29 residents to invest 
-Inexpensive Program 

in a rain barrel 

-Encouraging 
$700 $92 -Easy program to implement 

residents to invest 
-Inexpensive Program 

in a rain sensor 

$100,000 $878 
-Educates all users 
-Complements all programs 

$2,051 ,352 $58 
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Existing Programs -Residential 

There are many existing water efficiency tools, policies and programs used by the AMWSC in 
the residential sectors of Abbotsford and Mission. The water savings of tools and policies are 
hard to measure so the savings used for the report calculations were taken from the POLIS 

Project on Ecological Governance Water Soft Path Lexicon Vo.1 , 2007. 

Tools and Policies 

Universal Metering & Smart Meters 

'If you can't measure it, you can't manage it'. Water metering is the fundamental tool for 
promoting water efficiency. 

• Abbotsford has been universally metered since the 1 980s and a Smart Meter system was 
installed in 2010. This technology allows for increased understanding of water use patterns 
on a daily and annual basis and increases the ability to detect leaks. 

• The majority of residential properties in Missiondo not have water meters. 

• Estimated water savings are about 34% for universal metering and additional15% for smart 
meters. 

Frequent Billing 

Regular billing keeps customers aware of their water consumption and allows them to respond 

more rapidly. 

• In Abbotsford , utility bills are issued on a bi-monthly basis. 

• In Mission, water is billed on the annual tax notice for non-metered customers and quarterly 
for metered customers. 

Volumetric Water Rates 

Customers who pay for how much water they use (i.e. volumetric charges) tend to be more 

efficient. 

• Abbotsford bills all water with a volumetric charge. 

• Mission bills metered residents (new developments since September 2009) and industrial
commercial-institutional customers a volumetric charge and all other users pay a flat rate 
regardless of the amount of water used. 

• Estimated water savings of about 25 to 30%. 

Watering Restrictions 

Demand on the AMWSC water system is greatest during the summer, predominantly due to 

outdoor usage. 

• Variations in lawn sprinkling restrictions have been implemented since 1995 in both 
Abbotsford & Mission, with more stringent restrictions introduced in 2008, when sprinkling 
was limited to twice per week in the morning. 

• Estimated water savings of about 30%. 
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Programs 

Efficient Fixtures and Appliances 

Replacement of old, inefficient water fixtures and appliances can reduce an average 
household's indoor water use by 50%. The AMWSC: 

• Offers rebates for high efficiency toilets ($50) and washing machines ($175, including 
contribution from BC Hydro and Fortis BC). 

• Provides indoor and outdoor water saving kits at a reduced cost. 

• A recent study (WSC 2-2012) showed that 50 homes who replaced a 13L per flush toilet with 
a 6L per flush toilet saw a 30% savings. 50 homes that replaced their old washing machine 
(125L/cycle) with a high-efficiency washing machine (55L/cycle) saw a 20% reduction in their 
water use and homes that replaced their showerheads and faucet aerators to low-flow 
fixtures saw a 13 savings. 

Education Programs 

If people understand the purpose and benefits of water efficiency, they are more likely to 
become more water efficient. The AMWSC: 

• Spreads the message of water efficiency by attending public events and through 
advertisements. 

• Provides water treatment plant tours to school students and will be introducing a K-12 water 
conservation education program in 2012. 

• Offers free public seminars relating to rainwater harvesting, efficient irrigation and waterwise 
gardening. 

• Public education alone can result in a 2 to 5% water savings 

Irrigation Assessments 

One of the main objectives of the AMWSC's water efficiency program is to reduce the peak 
water demand in the summer months. The AMWSC: 

• Offers free irrigation and landscape assessments to residents. A total of 70 assessments 
were conducted in 2011 and many residents have already signed up for 2012. 

• Estimated water savings of 68% for homes with excessive irrigation 

Existing Programs- Non-Residential 

Water used by Industrial, Commercial and Institutional (ICI) customers account for about 20% of 
the overall system demand. This sector includes facilities such as schools, restaurants, 
shopping facil ities and recreation centres. 

Water use by the Agricultural (Ag) sector accounts for about 15% of the overall system demand. 

The top six Agricultural customers account for 40% of the sector usage. The Ag sector is 
predominantly located in Abbotsford and includes water use related to poultry, livestock, and the 

processing of produce. A City of Abbotsford policy stipulates that municipal water service 
connections are not permitted for the purpose of crop irrigation. 
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There are various water conservation tools, policies and programs currently being utilized in 
Abbotsford and Mission that relate to the ICI/Ag sectors. 

Tools and Policies 

Universal Metering & Smart Meters 

• The ICI/Ag sector is universally metered in both Abbotsford & Mission. Abbotsford customers 
have Smart Meters. 

Frequent Billing 

• Same as residential customers, Abbotsford ICI/Ag customers receive their bill on a bi
monthly basis. 

• In Mission, metered customers are billed quarterly. 

Volumetric Water Rates 

• Both Abbotsford and Mission charge a declining block rate structure for ICI/Ag customers in 
order to remain competitive with neighbouring municipalities. Abbotsford is reviewing this 
policy in 2012. 

Watering Restrictions 

• ICI/Ag customers are subject to similar watering restrictions as residential customers. 

Programs 

Toilet Rebates 

• The AMWSC expanded its high efficiency toilet rebate program in 2011 to include the ICI 
sector. 

Irrigation Assessments 

Many ICI/Ag facilities use automated irrigation systems to water landscaped areas. The 

AMWSC: 

• Conducted irrigation assessments for several customers in 2011 . Common issues that were 
identified included overspray, water runoff, spray not reaching intended targets, too high of 
pressure and over-watering. 

ICI Audits 

Many ICI/Ag customers could significantly reduce the amount of water they use at their facilities. 
TheAMWSC: 

• Tested a pilot ICI/Ag water audit program in 2011 for several customers with high water 
consumption. Reports were prepared for each participating customer. The report 
summarized the audit results, recommended changes and outlined the anticipated payback 
associated with the recommendations. 

• Water savings of 30 to 50% were identified in the pilot ICI audits. 
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Appendix D- Maximum and Average Day demand (2007- 2011) 

Maximum Day Demand (MOD) 2007- 2011 
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Appendix E - Potential Reductions and Associated Costs for Three 
Reduction Scenarios 
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Maximum Day Demand Water Savings Through Conservation (15% Reduction Scenario) 
MOO savings (MLO) by Year 
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Conservation Costs (15% Reduction Scenario) 
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Maximum Day Demand Water Savings Through Conservation (25% Reduction Scenario) 
MOD savings (MLD) by Year 

Municipal Conservation Initiatives 
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Conservation Costs (25% Reduction Scenario) 
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Maximum Day Demand Water Savings Through Conservation (35% Reduction Scenario) 
MOD savings (MLD) by Year 

Municipal Conservation Initiatives 
Universal Metering 
Advanced Metering Infrastructure 
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REPORT 

To: Abbotsford/Mission Water & Sewer Commission (WSC) 

From: Kristi Alexander, Water Planning Engineer 

Date: June 27, 2012 

Subject: Water Supply Options Short-Listing 

File: 5600-30 

Report No.: WSC 69-2012 

WATER SEWER COMMISSION (WSC) RECOMMENDATIONS 

1. THAT Report No. WSC 69-2012, dated June 27, 2012, from Kristi Alexander, Water 
Planning Engineer, regarding Water Supply Options Short-Listing, be received; 

2. THAT the District of Mission report to the AMWSC at the August meeting on their 
independent source study; 

3. THAT staff move forward with further investigations of Norrish Creek Source Expansion, 
Fraser River and Stave Lake as preferred future water supply options; and 

4. THAT, should the AMWSC wish to move forward with further investigations of three 
additional preferred supply options, that the additional budget, shown below, be transferred 
from contingency. 

a. Stave-to-Can nell Recharge: $100,000 
b. Miracle Valley Aquifer: $350,000 
c. Metro Vancouver Water: $50,000 

BACKGROUND 

As Abbotsford and Mission grow, water demands will continue to increase. At some point, the 
existing water sources will not be sufficient to meet those demands. In anticipation of such a 
time, the Abbotsford Mission Water & Sewer Commission (AMWSC) and its predecessor, the 
Central Fraser Valley Water Commission spent considerable effort over the last 20 years 
investigating future water source options. With the rejection of the Stave Lake P3 Water Supply 
project, it is necessary once again to examine options. This exercise is important in 2012, to 
ensure there is sufficient time to plan, permit, design and build infrastructure for a new source. 
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Past source option reviews and recommendations hinged upon the assumption that the AMWSC 
sought a water supply solution that would best meet long-term needs '(i .e. for 20-1 00 years) at 
the lowest net present value. Considering long term solutions come with significant up-front 
capital costs, the 2012 source option review also contemplates shorter-term (5-1 0 year) interim 
steps that may be more immediately affordable. 

Public Consultation 
In May 2012, the AMWSC launched a public outreach program to plan for the development of a 
new water source. A summary of feedback received is detailed in Report WSC 70-2012. 

DISCUSSION 

District of Mission Water Supply Study 
The District of Mission has completed a water demand and water supply study independent of 
the AMWSC. AMWSC staff are not familiar with the scope of the study. It is suggested that the 
District of Mission provide a report at the August AMWSC meeting with information on the 
recommendations of their independent study. Decisions made in Mission will impact the size and 
timing of a regional water source. 

Option Short-Listing 
Future water supply decision-making is a complex process. Factors that should be considered 
by any water utility seeking to increase its available supply include source capacity, capacity risk, 
distance, elevation, normal water quality, contamination risk, permitting complexity, availability of 
land, redundancy contribution, phasing practicality, cost and public acceptance. Each of these 
factors is explained in further detail in the Future Water Supply Options Short-Listing Report 
(Short-Listing Report) included as Attachment A. 

The Short-Listing Report examines supply options in three distinct categories: (i) existing 
source/infrastructure expansion; (ii) new natural sources; and (iii) water from other suppliers. For 
each source category, options are characterized according to the factors described earlier. From 
this characterization, further option investigation is either recommended or discouraged. 

ANALYSIS 

Options for Consideration 
There are several water supply options available to the AMWSC to meet its future water 
demands. However, some of those options are critically flawed and others have sufficient 
drawbacks to make it questionable whether the AMWSC should invest further resources into 
investigating their viability. The options remaining and perceived to be preferred for further 
investigations are: 

A- Existing Source/Infrastructure Expansion 
i) Norrish Creek Source Expansion 

B - New Natural Source Development 
i) Stave-to-Cannel! Lake Recharge 
ii) Miracle Valley 
iii) Fraser River 
iv) Stave Lake 

C- Alternate Water Supplies 
v) Metro Vancouver Water 
vi) Fraser River 
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The above list provides the AMWSC with potential water supply solutions that span from small 
(short-term) to large (long-term) as illustrated by the schematic below. 

Expand Norrish 

Fraser River 

Stave Lake 

Metro Vancouver Water 

Proposed Short-Listing Options 
The AMWSC has allocated a limited budget to the water source study; therefore, not all of the 
preferred options can be subject to further investigation. It is recommended that Stave Lake, the 
Fraser River and Norrish Creek Source Expansion be prioritized for further review. 

If the AMWSC would like to review the other three potentially viable options, additional funds will 
be required as follows: 

Stave-to-Can nell Lake Recharge - $100,000 
Miracle Valley Aquifer- $350,000 * 
Metro Vancouver- $50,000 

* Of the amount shown for Miracle Valley, $250,000 would be for hydrogeological field investigations as per a 
consultant's budgetary quote. (This is greater than Mission's 2011 test well drilling since the next stage of work will 
need to occur further north in undeveloped, rough terrain; $100,000 of the quote is for temporary road construction 
and environmental mitigation). 

Next Steps 
The next steps in the Water Supply Strategy are: 

Staff will conduct investigations of short-listed supply options. Consultants will be retained as 
needed for specialized expertise. These investigations will culminate with a draft report that 
proposes a future AMWSC Water Supply Strategy, which considers updated demand 
projections, the water efficiency study and the water source investigations. 

• Public Outreach Part II : Obtain feedback on the draft Future Water Supply Strategy report. 

• A final report will subsequently be presented at an AMWSC meeting and Mission and 
Abbotsford Council Meetings. 

As approved in Report WSC 50-2012, the AMWSC will assess the need for an independent 
review, by a qualified professional, of the Water Supply Strategy once it is completed. 
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FINANCIAL IMPLICATIONS 

The regional water financial plan has a budget of $300,000 for investigating short-listed options 
and public consultation. Of this, $50,000 is allocated for public consultation . The remaining 
$250,000 is anticipated to be sufficient to review the three priority options. 

If the AMWSC would like to review any or all of the other three potentially viable options, it is 
recommended that additional funds be transferred from the 2012 Water Capital contingency 
budget. (Note: Contingency is generally intended for non-DCC projects. While the Study is 
arguably a DCC-eligible project, there are no 2012 DCC budgets from which funds can be 
transferred. If all three additional options are explored, the full $500,000 contingency budget will 
be required). 

COMMUNICATIONS PLAN 

Reports will be posted on the Our Water Matters website and further public consultation will 
occur following completion of the draft Future Water Supply Strategy report. 

SUMMARY 

It is recommended that Mission report to the AMWSC on their independent source study. It is 
also recommended that staff move forward with investigations of Norrish Creek Source 
Expansion, Fraser River and Stave Lake. If the AMWSC wishes to move forward with 
investigations of Stave-to-Cannel! Lake Recharge, Miracle Valley and/or Metro Vancouver 
Water, then additional budget should be transferred from contingency. 

Jim Gor n, P.Eng. 
Gener Manager, Engineering & 
Regional Utilities 

KA:sj 

Tracy Kyle, P.Eng. 
Director of Water & SQli 

Pat ~oanes, CMA 
General Manager, Finance & 
Corporate Services 
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EXECUTIVE SUMMARY 
Background 
As Abbotsford and Mission grow, water demands will continue to increase. At some point, the 
existing water sources will not be sufficient to meet those demands. In anticipation of such a 
time, the Abbotsford Mission Water & Sewer Commission (AMWSC) and its predecessor, the 
Central Fraser Valley Water Commission, spent considerable effort over the last 20 years 
investigating future water supply options. With the rejection of the Stave Lake P3 Water Supply 
project in November 2011, it is necessary once again to examine options. This exercise is 
important in 2012 to ensure there is sufficient time to plan, permit, design and build new supply 
infrastructure (which can take 5 – 10 years). 

 

2012 Future Water Supply Options Study 
Past source option reviews and recommendations hinged upon the assumption that the 
AMWSC sought a water supply solution that would best meet long-term needs (i.e. 20-100 
years) at the lowest net present value. However, considering that such long term solutions come 
with significant up-front capital costs, the 2012 Water Supply Options Study (‘the Study’) also 
contemplates shorter-term (i.e. 5-10 year) interim steps that may be more immediately 
affordable. 

The Study will be completed in three stages (Table E1). Ultimately, the objective is to identify a 
preferred strategy that ensures the supply of ample, high-quality potable water to Abbotsford 
and Mission in both the short and long term. This report is the culmination of Stage I. 

Table E1 – Study Stages 
Stage Description Deliverable 

I Initial Public Outreach 
& Option Short Listing  This Report: ‘Water Supply Options Short-Listing’ 

II Further Investigations  Draft Report: ‘AMWSC’s Future Water Supply Strategy’ 

III Final Public Outreach 
& Reporting  Final Report: ‘AMWSC’s Future Water Supply Strategy’ 

 
 

Stage I Conclusions 
There are several water supply options available to the AMWSC to meet future water demands. 
However, some of those options are critically flawed and others have sufficient drawbacks to 
make it questionable whether the AMWSC should invest further resources into investigating 
their viability. Stage I examines supply options in three distinct categories: (i) existing source 
expansion & infrastructure optimization, (ii) new natural source development, and (iii) alternate 
supplies. For each category, options are characterized according to several factors. From this 
characterization, further option investigation is either recommended or discouraged. Out of 
eighteen options considered, six are suggested for further investigation (Table E2). 
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Table E2 – Stage I Conclusions Summary 
Category Continue Investigations Abandon Investigations 
Existing Source Expansion & 
Infrastructure Optimization 

 Norrish Creek  Cannell Lake 
 Abbotsford-Sumas Aquifer 
 Pump Norrish to Upper 

Mission 
 Store Treated Water for Peak 

Days 
New Natural Source 
Development 

 Stave-to-Cannell Lake 
Recharge 

 Miracle Valley Aquifer 
 Fraser River 
 Stave Lake 

 Nearby Small Surface 
Sources 

 Other Local Aquifers 
 Hayward Lake 
 Chillwack Watershed 
 Harrison Watershed 

Alternate Supplies  Metro Vancouver Water  Municipal-Scale Wastewater 
Reuse 

 Trucking Water for Peak Days 
 Connect to Clearbrook 

Waterworks District 
 

The six preferred options provide the AMWSC with a set potential water supply solutions that 
span from small to large (Figure E1). However, the AMWSC has allocated a limited budget for 
the Study; therefore not all options can be short-listed for further investigation. Should the 
AMWSC maintain the Study budget as is, then Norrish Creek, Stave Lake, and the Fraser River 
are suggested priorities for Stage II’s further investigations. 

Figure E1 – Preferred Options vs. Capacity 

 
  

 

Small 
(< 50 MLD) 

Large 
(> 200 MLD MLD) 

Fraser River 

Metro Vancouver Water 

Expand Norrish 

Cannell Recharge 

Miracle Valley 

Stave Lake 
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1 BACKGROUND INFORMATION 

1.1 History of Water Supply Option Investigations 
Abbotsford and Mission are growing communities.  Eventually, the municipalities will require 
additional potable water beyond what can currently be provided by the existing water sources 
and infrastructure.  In anticipation of such a time, the Abbotsford Mission Water & Sewer 
Commission (AMWSC) and its predecessor, the Central Fraser Valley Water Commission 
(CFVWC), have investigated future water supply options over the past two decades.  Twice, 
solutions were thought to have been identified.   

   
CFVWC’s Previous Harrison Lake Solution 
In the late 1990s, the CFVWC believed that tapping into Harrison Lake would be the ideal long-
term water supply solution for the Fraser Valley.  The CFVWC’s 1995/96 Master Plan Update 
(D&K, 1996-08, Section 5) was the first engineering study to contemplate additional water 
supplies for Abbotsford and Mission.  That Master Plan prompted the CFVWC to focus on 
Harrison Lake, under the assumption that the Greater Vancouver Water District (GVWD, now 
Metro Vancouver) would be a partner sharing costs. Between 1996 and 2002, the CFVWC 
carried out conceptual level engineering work, pursued partnering discussions with GVWD and 
began initial environmental assessment (EA) steps. However, while preparing a Project 
Description to support the EA process (D&K, 2003-07), revised costs estimates suggested that 
a Harrison Lake supply strategy would be much more expensive than originally anticipated. 
Furthermore, it had become clear that GVWD’s long-range plans would not include Harrison 
Lake.  As such, the CFVWC’s 2002 Master Plan (D&K, 2003-05, p.1-5) recommended that 
alternative sources be investigated.  

A 2004 high-level supply options study (EarthTech, 2004-05) suggested that development of a 
new 25 MLD Abbotsford-Sumas Aquifer well field, followed by development of a Stave Lake 
supply, would be the most cost effective solution for the CFVWC to address anticipated supply 
shortages. 

 
AMWSC’s Previous Stave Lake Solution 
The AMWSC assumed responsibility for the regional water supply system in late 2005.  
Following two consecutive summers (2006 & 2007) of water demands that neared the supply 
limits, the AMWSC installed the Bevan Wells (as per the first recommendation of the CFVWC’s 
earlier 2004 supply options study).  While the AMWSC’s 2006 Water Master Plan (D&K, 2006-
09) supported further examination of Stave Lake’s potential, other studies continued to 
investigate alternatives.  Such investigations considered existing source expansion and 
leveraging conservation to defer further capital works (e.g. KWL, 2006-08; KWL, 2008-08; KWL, 
2009-02; Polis, 2009-08).  Upon completion of the 2010 Master Plan Update (AECOM, 2010-
04), the AMWSC concluded that Stave Lake would be the best long-term solution.  However, 
with the lack of referendum approval for the Stave Lake P3 Water Supply project, as proposed 
in 2011, it became necessary to re-examine options.  
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1.2 The 2012 Water Supply Options Study 
Throughout 2012 (and into 2013, if necessary), the AMWSC will again review its future water 
supply options.  Past reviews and recommendations hinged upon the assumption that the 
AMWSC would provide a water supply solution that best meets long-term needs (i.e. 20 to 100 
years) at the lowest net present worth (NPV).  However, considering that such long term 
solutions come with significant up-front capital costs, the AMWSC will now also contemplate 
shorter-term (i.e. 5 to 10 year) interim steps that may be more immediately affordable.    

The 2012 Water Supply Options Study (‘the Study’) will be completed in three stages as shown 
below.  This report is the culmination of Stage 1. 

Stage Description Activities Deliverable 
1 Initial Public Outreach 

& Option Short Listing 
 Prepare public information materials 

that describe future water supply 
options 

 Public Outreach: Share options and 
seek other ideas  

 Short-list options for further 
investigation 

 This Report: 
‘Water Supply 
Options Short-
Listing’ 

2 Further Investigations  Collect the data necessary to 
confirm viability and develop Class 
D (+/- 50%) cost estimates for each 
short-listed option 

 (Demand Projections and Water 
Efficiency Plan to be completed 
separately)  

 Draft Report: 
‘AMWSC’s Future 
Water Supply 
Strategy’ 

3 Final Public Outreach 
& Reporting 

 Public Outreach: Present draft 
report to public for comment 

 Finalize report with public input 

 Final Report: 
‘AMWSC’s Future 
Water Supply 
Strategy’ 

 

1.3 Water Supply Selection Factors 
Future water supply decision-making is a complex process.  Before delving into the specific 
supply options available to the AMWSC, it is important to understand the fundamental factors 
that should be considered by any water utility seeking to increase its available supply.   

For the purpose of weighing the benefits and drawbacks of supply options, selection factors are 
assigned qualitative descriptors.  The blue call-out boxes accompanying discussions on the 
following pages describe terminology used within this document. These terms were chosen in 
consideration of the AMWSC’s specific situation. Some of the descriptors may signify a ‘critical 
flaw’.  That is, there is at least one definite reason why the option is not suitable regardless of its 
other benefits.  Terms shown in orange text within the call-out boxes are those that would be 
considered critical flaws.            
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Capacity 

First and foremost, a community needs to 
understand how much water it needs.  
This determines the minimum supply size 
that should be considered.  At this point of 
the Study, there is no commitment to any specific source capacity.  Community water demand 
projections are being updated during 2012 to reflect the past few years of successful water 
demand management programs (and future anticipated impacts).  Supply options ranging from 
small to large remain reasonable considerations until those demand projections are complete.  
Similarly, the timing of future water supply development remains unfixed.  The final stage of the 
Study will contemplate future supply capacities and project timing.  

 

Capacity Risk 

Related to above, one must also consider 
if the supply is likely to have its capacity 
threatened in the future by such things as 
climate change or other causes.     

 

Distance  

The further the supply point from the 
customers, the longer the pipeline needed 
to convey the water.  Pipeline construction 
is often the most expensive aspect of new water supply development.  Distances shown 
throughout this document reflect the minimum length of pipeline (new and upsizing) needed to 
convey water from the source to the nearest tie-in point on the existing AMWSC transmission 
system. 

 

Elevation 

The relative elevation of the supply to the 
customers impacts the amount of 
pumping needed to push the water to the customers.  Pumping is one of the most expensive 
annual operating costs for a water supply.  Elevations shown throughout this document reflect 
the supply points’ typical water levels.  

  

  

 Large    Supply has more than 200 MLD available 
Medium  Supply has 50 to 200 MLD available 
Small Supply has 10 to 50 MLD available  

Negligible Supply has less than 10 MLD; considered 
an unsuitable option 

 Low Possible threats to current capacity exist, but 
not expected to be significant 

Moderate 
Possible threats to current capacity exist, but 
economic contingencies could be 
incorporated into planning 

Extreme Guaranteed threats to current capacity exist 
that make option unsuitable 

 Very Far  Required pipeline would be longer than 40 km 
Far  Required pipeline would be 10-40 km long 

Nearby Required pipeline would be less than 10 km 
long 

 High   Allows full gravity supply 
Moderate Requires moderate amount of pumping 
Low Requires significant pumping 
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Phasing Practicality  

Often when developing a new water 
supply, one will do so in phases to spread 
costs over time. The practicality of 
phasing is most often an issue of distance.  That is, if a supply point is located far away, it will 
be very expensive to upsize the pipeline each time more water is needed. It is more economical 
to start with a large pipe that significantly exceeds the size initially needed. Phasing can also be 
influenced by the geotechnical and environmental conditions of the land upon which 
infrastructure is to be built. For example, if a pipeline must be installed through a sensitive area 
that necessitates an onerous environmental assessment (EA), it may be more practical to install 
a large pipe initially than to later repeat the EA process and disturb the area with construction 
each time pipeline twinning is required.  

 

Normal Water Quality 

The natural water quality of the 
supply influences the complexity and 
cost of water treatment required to 
meet potable standards.     
 
 
 

Contamination Risk 

Further to the normal water quality, 
one must consider the likelihood that 
natural or man-made phenomena 
could contaminate the water supply, 
rendering it unusable or requiring 
more rigorous water treatment 
processes.   
 
 

  

 Flexible Likely able to phase economically in 25 to 50 
MLD increments 

Limited Economical phasing would be in at least 100 
MLD increments 

 Excellent Likely requires disinfection only 

Good  Likely requires direct filtration plus disinfection 
(e.g. minimum surface water treatment standard) 

Moderate 
Likely requires enhanced treatment in addition to 
filtration and disinfection (e.g. not unusual, but 
higher cost) 

Poor  Untreatable or requires specialized technologies 
(e.g. very costly) 

 Low  Unlikely that any contamination will materialize.  

Moderate 
Possibility of contamination, but supply is large 
enough to buffer impact.  Sufficient land would be 
secured to provide space for additional treatment 
technologies if later needed. 

High 
Probability of contamination, but of a nature that is 
economically treatable. The water treatment plant 
would be equipped with processes that only 
operate during the emergency. 

Extreme  
Severe contamination probable and the necessary 
provisions to treat contaminants make the option 
an uneconomical choice. 
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Permitting Complexity 
(includes environmental impact) 

There are dozens of permits needed to 
develop a new water supply.  A water 
license and an EA certificate are often 
the most challenging ones to obtain. 
Both can require years of consultation 
with the general public, First Nations 
and multiple government agencies.  
Assuming there are no outright 
regulatory objections that would block 
development, one must then estimate 
how long and what work is needed to secure the permits.  The cost of permitting studies may 
become significant or the time to obtain permits may be unreasonable considering timeline 
needed to secure additional water. 

 

Availability of Suitable Land 

The infrastructure to treat and convey 
water requires land.  One must 
contemplate if the necessary land and 
right-of-ways (ROWs) can be secured at 
reasonable costs. The land parcels must 
also have suitable geotechnical conditions.  

 
 

Redundancy Contribution 

System redundancy refers to having sufficient 
back-up infrastructure so that water demands 
can be met despite failure of any one source 
or component.  With respect to the AMWSC system in particular, infrastructure in the Norrish 
watershed is subject to elevated natural disaster risks, which threatens 85% of the water 
currently supplied to Abbotsford and Mission.  Similarly, the Fraser River crossings are 
vulnerable; loss would leave Abbotsford with only well water. Some new supply options are 
better suited to mitigating these existing system risks.  

 

 

  

 Typical  Permitting is expected to be achievable within 
2 to 3 years * 

Challenging 
Permitting is expected to take 3 to 5 years and 
there will be significant costs to complete 
studies required to support permit applications 

Improbable  
One or more permits may not be possible to 
secure, preventing project from proceeding or 
requiring uneconomical alternatives 

*  Either a Provincial or Canadian EA would take a minimum of 2 
years.  Any option that diverts more than 27.3 MLD of surface water 
or 6.8 MLD of groundwater triggers a Provincial EA.  If a major 
project is within 100 km of the Washington State border, US 
agencies have the option to participate in the review. A Canadian 
EA can be triggered for various reasons; if federal funding is 
received, it automatically triggers an EA.  

 
Likely  

Most land required already belongs to 
Mission or Abbotsford or is Crown land.  Cost 
of any acquisitions anticipated to be minimal. 

Challenging There are segments of required land that may 
be difficult and/or costly to procure. 

Improbable 
There are segments of required land that are 
likely impossible to procure and alternates are 
impractical. 

 Helps  Minimizes critical system risk of losing 
supply during emergency 

No Benefit  Does not minimize existing level of 
supply risk 
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Cost 

Assuming that multiple sources meet minimum requirements for all the above criteria, it then 
comes down to cost.  One must consider the up-front investment (capital cost) and the funds 
necessary to keep the system running year after year (net present worth, NPV).  At this point of 
the Study, no assumptions are made about the funds available or sources of funding.  However, 
it is loosely assumed that any projects with capital costs significantly greater than $300 million1 
are not economical for the AMWSC.  No qualitative descriptors are assigned to this particular 
selection factor since affordability is highly subjective and neither Abbotsford’s or Mission’s 
financial department have weighed into the Study at this stage.   

 

The option short-list recommended within this report is based on non-cost factors alone 
(unless capital costs are predicted to be significantly greater than $300 million). For this 
reason, costs shown are minimum anticipated capital expenditures, provided merely to 
compare the relative anticipated cost magnitudes across the options.  Class D (+/- 50%) 
capital and NPV estimates will be calculated for short-listed options for Stage II reporting. 

 
 
 
Public Acceptance 

Even if costs and all other criteria 
seem optimal, a given source may be 
perceived as unsuitable by the 
community.  For this reason, and to 
ensure that all supply ideas would be 
examined, the AMWSC held a public 
outreach program throughout May and June 2012.  The program took the form of open houses 
and a survey.  Outreach program outcomes are discussed within a separate report to the 
AMWSC (WSC 70-2012); specific public feedback is noted where applicable throughout this 
report.    

 

  

                                                 
1 The $300 million affordability assumption stems from Abbotsford’s 2011 financial analyses for the previously proposed Stave Lake 

Water Supply Project.  It is also assumed that no federal or provincial grants are available at this time (other than P3 Canada 
Fund).   

 
Supportive  

The majority of survey respondents and open 
house comments support further investigation 
of the option as a future AMWSC water supply 

Divided There is no clear public preference for or 
against the option 

Opposed 
The majority of survey respondents and open 
house comments oppose further investigation 
of the option 
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1.4 Water Sources in the Fraser Valley 
There are two primary ways that a water utility can meet growing water demands.  It can choose 
to increase the amount of supplied water or invest in programs that decrease the amount of 
water consumed.  The AMWSC is exploring both options.  The public outreach program 
suggests that the public supports this dual water planning strategy.  This report focuses 
exclusively on the options available to the AMWSC to increase the available water supply.  (The 
AMWSC’s Water Efficiency Plan is a concurrent study examining means to reduce water 
demands). 

In contrast to many regions of the world, Abbotsford and Mission are surrounded by an 
abundance of natural water bodies (as illustrated by Page 9 map).  However, like any other 
water utility, the AMWSC faces the challenge of providing infrastructure to collect, treat and then 
deliver that water to customers’ taps.    

This report examines supply options in three distinct categories: (i) existing source expansion & 
infrastructure optimization, (ii) new natural source development, and (iii) alternate supplies.  For 
each source category, options are characterized according to the factors described earlier.  
From this characterization, further option investigation is either recommended or discouraged.  
Those in the latter grouping may have a critical flaw or be perceived to have greater drawbacks 
than benefits.  The Study has limited budget, so only those options that appear to be most 
viable can be short-listed for further investigation.   

The following three report sub-sections contain tables that summarize the options. For each of 
the options, the final table row specifies the report section where information is discussed in 
further detail.  

 

1.4.1 Increase Existing Source Withdrawals & Infrastructure Expansion 
Table A (Page 10) examines how increasing water withdrawals from the three existing AMWSC 
water sources stand up against the selection factors previously discussed.  It also presents two 
concepts that don’t provide additional supply, but could increase the existing infrastructure’s 
flexibility so that water can be re-distributed when and where demands are higher. These two 
options are system optimization concepts and are not readily compared to new supply selection 
factors.  

 

1.4.2 New Natural Water Sources 
Table B (Page 11) examines how developing new natural water sources stand up against 
supply selection factors previously discussed.  Nine options, spanning from small to large 
capacity, are considered. 
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1.4.3 Alternate Supplies 
Table C (Page 12) examines three options for obtaining water from other suppliers.  It also 
contemplates reuse of wastewater on a municipal-scale.     
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Transmission MaJn Sizes 
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Fraser Va lley and AMWSC Regional Water Supply 

140



2012 Water Supply Options Study   
Stage I Report – Future Water Supply Option Short Listing  July 2012 
 

10 

Table A - Increase Existing Source Withdrawals & Infrastructure Optimization 

Green – benefit Increase Source Withdrawals Infrastructure Optimization 

Yellow – drawback or unknown 

Norrish Creek (1) Cannell Lake Abbotsford-Sumas 
Aquifer (2) 

Pump Norrish 
Water To Upper 

Mission (or Cannell 
Lake) 

Store Treated 
Water for Peak 

Days 
Orange – critical flaw 

 

Capital Cost 
> $60M (for ~50 MLD) 

> $80M (for ~85 MLD) 
 

 
  

Extra Capacity Medium Negligible Negligible None, existing water 
re-distributed 

None, existing 
water re-distributed 

Capacity Risk High     

Location 
Distance Moderate (15-20 km)     
Elevation High (236 m)     

Phasing Practicality      
Normal Water Quality Good     
Contamination Risk Moderate     
Availability of Suitable Land Likely (3)     
Permitting Complexity Challenging     
Redundancy Contribution No Benefit     
Public Acceptance Supportive     

Conclusion Continue 
Investigations 

Abandon 
Investigations 

Abandon 
Investigations 

Abandon 
Investigations 

Abandon 
Investigations 

Discussions 
Section 

2.1.1  
Section 
2.2.1 

Section 
2.2.2 

Section 
2.2.3 

Section 
2.2.4 

 

Table Notes: 
1 – Includes discussions regarding (i) drawing more water by pumping rather than by installing a larger transmission main, (ii) use of a pipeline from 

Dickson Lake to WTP to minimize turbidity challenges, and (iii) diversion of water from base of watershed. 
2 – Includes discussion regarding aquifer recharge. 
3 – Changed from rating shown in public consultation booklet considering further information or considerations since date of booklet publishing.   Refer to 

discussions for details. 
 

Hatched – not applicable 
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Table B – New Natural Sources 

Green – benefit 

Miracle Valley 
Aquifer 

Stave-to-Cannell 
Lake Recharge Fraser River 2 Stave Lake Nearby Small 

Surface Waters 5 
Other Local 
Aquifers 6 Hayward Lake Harrison 

Watershed 
Chilliwack 
Watershed 

Yellow – drawback or unknown 

Orange – critical flaw 

 

Capital Costs 
> $20M (no filtration) 
> $40M (with filtration) 

> $50M 
> $55M (25 MLD) 

> $210M (100 MLD) 
> $200M 3 

($300M – Class C) 

  
? > $300M >> $300M 

Capacity Small - Medium Small-Medium Small - Large Large Negligible Negligible Medium-Large Large Large 

Capacity Risk Unknown 1 Low Low Moderate   Unknown Low Moderate 

Location 
Distance Moderate (15 km) 1 Nearby (10 km) Nearby (1-10 km) Moderate (20 km)   Moderate (16 km) Far (60 km) Far (80 km) 
Elevation Moderate (90 m) 1 Moderate (80 m) Low (0.5-7 m) Moderate (80 m)   Moderate (45 m) Low (10 m) High (620 m) 

Phasing Practicality   Flexible Limited   Limited Limited Limited 
Normal Water Quality Moderate 1 Good Moderate Good   Good Good Good 
Contamination Risk Low Moderate High Moderate   High Moderate Moderate 
Permitting Complexity Challenging 1 Challenging Unknown Challenging 4   Challenging Challenging Challenging 
Availability of Suitable Land Unknown Likely Likely Likely   Unknown 1 Challenging Unknown 
Redundancy Contribution Helps Helps Helps Helps   Helps Helps Helps 
Public Acceptance Divided Unknown Divided Supportive   Divided Divided Divided 

Conclusion Continue 
Investigations 

Continue 
Investigations 

Continue 
Investigations 

Continue 
Investigations 

Abandon 
Investigations 

Abandon 
Investigations 

Abandon 
Investigations 7 

Abandon 
Investigations 

Abandon 
Investigations 

Discussion 
Section 
3.1.1 

Section 
0 

Section 
0 

Section 
3.1.4 

Section 
3.2.1 

Section 
3.2.2 

Section 
3.2.3 

Section 
3.2.4 

Section 
3.2.5 

 

Table Notes: 
1 – Changed from rating shown in public consultation booklet considering further information or considerations since date of booklet publishing.   Refer to discussions for details. 
2 – Includes discussion about riverbank filtration. 
3 – While 2011 Stave Lake Class C (+/- 15%) cost estimates were approximately $300M, this value cannot be for comparative purposes in this report since all other options’ capital costs are shown as anticipated minimums based on  a 

consistent set of infrastructure cost assumptions.  The $200M shown in the table sources from these same assumptions. 
4 – While Stave Lake permitting is challenging, much progress has already been made on many approvals. 
5 – Nearby Small Surface Waters = Mill Lake (Abbotsford), Mill Lake (Mission), Hatzic Lake, Vedder Canal, Sumas River, Albert Dyck Lake, Lost Lake, etc. 
6 – Other Aquifers = other than the Abbotsford-Sumas Aquifer or Miracle Valley Aquifer.  Includes discussion about ‘deep wells’.  
7 – While Hayward Lake has no critical flaw, there are sufficient drawbacks to prompt the conclusion that further investigations should be abandoned.   

Hatched – not applicable 
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Table C – Alternate Supplies 

Green – benefit 

Improved Water Efficiency Metro Vancouver 
Supply 

Municipal 
Scale 

Wastewater 
Reuse 

Truck In Water 
for Peak Days 

Connect to 
Clearbrook 

Water District 

Yellow – drawback or unknown 

Orange – critical flaw 

 

Capital Costs 

Strategies that reduce 
demands upon the 
municipal system will be 
explored in the AMWSC’s 
Water Efficiency Plan: 
 Rainwater Harvesting 
 Greywater Reuse 
 Conservation Programs 
 Using Local Catchments for 

Firefighting Water 
 

?    

Capacity Medium-Large Negligible  Negligible 

Capacity Risk Low    

Location 
Distance Moderate (25-30 km)    
Elevation Unknown    

Phasing Practicality Limited    
Normal Water Quality Excellent    
Contamination Risk Low  High  
Permitting Complexity Unknown    
Availability of Suitable Land Unknown    
Redundancy Contribution Helps    
Public Acceptance Unknown    

Conclusion Continue 
Investigations 

Abandon 
Investigations 

Abandon 
Investigations 

Abandon 
Investigations 

Discussions 
Section 

4.1.1 
Section 

4.2.1 
Section 
4.2.2 

Section 
4.2.3 

 

 

 

Hatched – not applicable 
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2 EXISTING SOURCE EXPANSION 

2.1 Investigate Further 

2.1.1 Increase Norrish Creek Withdrawals 

Option Description 
The Norrish Watershed (Norrish) is the AMWSC’s existing primary water source, consisting of a 
river intake, water treatment plant (WTP), upper watershed raw water reservoir (Dickson Lake), 
and more than 80 km of transmission mains that convey treated water to Abbotsford and 
Mission.  

Should the AMWSC choose to invest in higher Norrish withdrawals, two discrete scenarios 
could be considered: 
 Scenario A - Expansion up to flows supported under existing water licenses 
 Scenario B - Expansion up to flows supported by watershed 

Scenario A:  The AMWSC holds two types of water licenses for the Norrish water supply.  The 
first is for ‘water withdrawal’, which allows water diversion up to 141.5 MLD from Norrish 
Creek, with a yearly average of 92 MLD. The second is for water storage in Dickson Lake; 
during the summer, Dickson Lake water is released to replace what is diverted at the intake so 
that there are sufficient flows for fish in the creek. Thus, Scenario A could offer the AMWSC an 
additional 50 MLD on peak days.  The water available for average day withdrawals would not 
significantly change from the 90 MLD that Norrish can already supply.   

Scenario B: The amount of additional capacity that could be offered by Scenario B hinges upon 
the BC Ministry of Environment’s (MOE’s) interpretation of available watershed capacity.  At this 
time, the best understanding of the watershed’s available capacity stems from a 2009 hydrology 
study (KWL, 2009-02).   The study concluded that, in a 1-in-25 drought year, Norrish would only 
be able to support a maximum day withdrawal of 155 MLD, with an annual average of 
approximately 125 MLD.  However, if Dickson Lake’s storage volume were increased by roughly 
20%, then withdrawals could be increased up to approximately 175 MLD on peak days, with an 
annual average diversion of 140 MLD.  Assuming that regulators would concur with the 
hydrology study findings, the additional water available from Norrish would be: 

Units = 
MLD 

Today’s 
Physical 

Limitations 

Today’s 
Licensed 
Capacity 

Unused Licensed 
Capacity 

Unused Watershed 
Capacity 

More Dickson 
Storage 

(relative to today’s 90 MLD) 
Maximum 

90 * 
141.5 +52.5 +65 +85 

Average 92 +3 +35 +50 
* The pipeline from the WTP to the municipalities restricts flow to a maximum of 90 MLD.   
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Past Investigations 
As the primary AMWSC water supply, Norrish has been well studied over the last 30-years.  
Significant studies are referenced throughout this report section to support assumptions and 
information provided.   

 AE, 2008-12 – AMWSC System Optimization Study  
 KWL, 2009-02 – Norrish Creek-Dickson Lake Water Supply Assessment 
 AE, 2010-06 – Norrish Creek Power Generation Study 
 CH2M HILL, 2011-01 – Strategic Plan for Norrish Water Treatment Plant Improvements  

Rationale for Short-Listing 
 Lower Costs than New Source Development: Due to existing infrastructure, initial 

capital costs may be lower than those to develop an entirely new source of equivalent 
capacity.  Similarly, NPV per unit volume of water is likely to be less than most other 
options due to the advantage of Norrish WTP’s high elevation.2    

There is potential to harness Norrish Creek for power generation, which could offset water 
supply costs.  The concept has been contemplated to varying extents ever since the 
CFVWC first developed the Norrish water supply.  Most recently, Associated Engineering 
(2010-06, p. 3) concluded that “if the cost of electricity increases significantly in the future 
or the twinning of the [transmission main down the mountain] is once again considered, a 
Norrish power generation project may become economically viable”.   

 Good Water Quality with Moderate Contamination Risk: Since the construction of the 
Norrish WTP, the water provided from the Norrish supply is consistently of high quality 
that meets or exceeds Canadian Drinking Water Guidelines.  While the watershed above 
the intake is open to logging and limited recreation, the WTP is designed to address most 
anticipated contamination events.    

 Minimal New Land Required: All of the land within the Norrish watershed is BC Crown 
land.  The AMWSC holds tenures over areas for existing infrastructure.  A Norrish supply 
expansion is anticipated to require tenure expansions in the areas of Dickson Lake and 
the WTP.  If such works are approved via MOE and/or Fisheries and Oceans Canada 
(DFO,) crown land tenures are generally granted concurrently.  Outside of the watershed, 
some additional land may be required for pipelines. 

 Option has Public Support: The majority of respondents from the May 2012 public 
outreach program support continued investigation of a Norrish supply expansion. 

  

                                                 
2 While Norrish offers the benefit of gravity-supplied treated water, one cannot overlook the fact that Dickson Lake water sometimes 

needs to be pumped into the creek (when its level drops below a certain level).  If Norrish withdrawals increase, the amount of 
Dickson pumping will also increase.   
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Option Drawbacks 
 High Capacity Risk: Norrish relies on rainfall and a melting snowpack to maintain creek flows 

through the summer.  A change in climactic conditions could significantly change the water 
available to the AMWSC.  The recently released Climate Change Adaptation Project report 
(Feltmate, 2012-06, p. xxvi) predicts that the Vancouver area will warm up by 2.0-2.5°C by 
2050 and precipitation during the summer months is expected to decrease 5-15% by 2020 
and 10-25% by 2050.  Higher winter temperatures mean that more precipitation will fall in the 
form of rain during the winter, reducing the later release of water via snowpack melting.  
Lower amounts of summer precipitation will also impact watershed hydrology.   The 2009 
hydrology study did not contemplate the impacts of future climate change.  

 Challenging Permitting: There are several permitting challenges anticipated with a Norrish 
supply expansion: 
(i) Any construction with the Norrish watershed has the potential to be considered a ‘harmful 

alteration, disruption or destruction’ (HADD) of fish habitat. The DFO would likely subject 
the project to a Canadian Environmental Assessment (CEA).  The AMWSC’s recent 
Norrish Intake Upgrade project took more than two-years to permit and DFO expectations 
added 7% (approximately $500,000) to the project costs.     

(ii) (Scenario B only): The MOE and DFO may feel that the watershed cannot sustainably 
support as much, or any, of the withdrawal volumes suggested by the 2009 hydrology 
study. Thus, the expectation that an additional 85 MLD could be diverted from the Norrish 
watershed may be optimistic.  Additionally, the AMWSC should be prepared for a long 
water licensing process. In the early 1990s, it took over 5-years from the date of 
application until the CFVWC secured the most recent Norrish license increase.  The DFO 
continued to object to the license for several additional years.     

(iii) The BC Ministry of Transportation and Infrastructure (MOTI) no longer allows construction 
of high pressure pipelines along its highway ROWs.  To expand Norrish, a 6 km segment 
along the Lougheed Hwy (between Dewdney and Hatzic) would need to be twinned.   
While the MOTI can issue exceptions to their policy, 2-years of negotiations had yet to 
secure such an exemption for a 1 km section of the previously proposed Stave pipeline.  If 
an exemption cannot be secured from the MOTI, then ROWs would be required adjacent 
to the highway across no less than a dozen properties.   

 No Redundancy Benefit: Expanding the Norrish system would create an even greater 
dependency on the source.  Granted, a second transmission main would provide additional 
operational flexibility, assuming it isn’t converted into a power station penstock (i.e. currently, 
repairs on the single main cannot occur without shutting off the entire supply).  However, 
unless that second main is installed along an alternate route, both old and new pipes are at 
risk of a simultaneous failure (e.g. in a significant earthquake or landslide). The existing pipe is 
buried under the access road leading to the WTP. The only alternate route thought to be 
feasible is along an old forest road on the east side of Norrish Creek.  Installation costs would 
be higher since pipeline length would be longer and the road would need to be reinstated. 
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 Other – Questionable Technical Viability: Two key points should be recognized as potential 
technical hurdles with a Norrish expansion: 

(i) There may be sections of the existing access road that do not allow twinning of the 
transmission main (or could only be done at significant cost).   There are areas that have 
very little width, with bedrock cliffs to one side and steep drops into the valley on the other.  
While blasting the bedrock to make room for a second pipe would typically be the solution, 
the existing pipe along those sections is made of ‘pre-stressed concrete pipe’, which could 
be damaged by the blasting.  

(ii) (Scenario B only): The Dickson Lake dam is mostly a natural structure, formed by a 
landslide thousands of years ago.  This factor may make it a high technical risk to increase 
the storage volumes in the lake (i.e. higher water level = higher pressure on the loosely 
organized landslide constituents = dam failure). 

Minimum Anticipated Capital Costs 
Scenario A:  No less than $60 million is anticipated, as broken out in the table below. 
Subsequent paragraphs explain the assumptions leading to the values provided for the first two 
infrastructure components. 

# Description Minimum $ 
1 Twin pipeline from WTP to Abbotsford $45M 
2 Upsize WTP for turbidity events $10M 
3 Other upgrades and permitting $5M 
4 Power Generation Infrastructure? - 

 

1 – Twin pipeline from WTP to Abbotsford: 
Approximately 15 km of pipe between the WTP and 
2nd River Crossing would need to be twinned.  
Assuming a minimum pipe diameter of 1000 mm, the 
cost of this pipe segment would be no less than $35 
million.3  (If the existing main is used for power 
generation, then a larger pipe would be required). To 
fully maximize Norrish flows, at least another 5 km 
would need to be twinned south of the Fraser River. 
This would cost no less than $10 million.4   

 
 

                                                 
3 Cost Basis: Installed cost of 1050mm main between intake & WTP in 2011 = $2.6M/km & installed cost of 1200mm main along 
Gladwin in 2012 = $2.6M/km. 15km x $2.6M = $39M (round down to $35M).  This compares to the $32M estimate, increased to 
2012 dollars, provided by Associated Engineering in 2008 (AE, 2008-12b, p. 6). 

4 Cost Basis: Installed cost of 1200 mm main along Gladwin Road in 2012 = $2.6M/km. 5km x $2.6M = $13M (round down to $10M). 

15 km of pipe that must be 
upsized for higher flows. 

Possible 
alternatives for 
upsizing more 
southerly pipe 
segments to 
accommodate 
higher flows. 
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Pumping Rather than Twinning? 

The option of using pumping in lieu of twinning transmission mains has twice been 
evaluated.  In 2004, the concept was first explored at a high level with a conclusion that 
a pump station may be more economical than twinning pipe (D&K, 2004-01).  In 2008, 
the idea was reviewed with the pump station capital costs estimated at twice that 
suggested in 2004 and an NPV greater than that for a twinned transmission main (AE, 
2008-12) .  Furthermore, it was concluded that a pump station would cause high risks to 
existing infrastructure due to high water velocities and transient pressures.  Associated 
Engineering (2008-12b, p.8) concluded that: “A new pump station would place undue 
strain upon on the existing Norrish Creek Transmission Main and have high operational 
costs…from an engineering and cost perspective, it is recommended that the twin 
pipeline option be pursued.”  Further examination of pumping is not suggested. 

 

2 – Upsize WTP processes for creek turbidity events: The WTP is currently designed to treat 
approximately 140 MLD of raw water and would require minimal modifications under typical 
creek water quality conditions.  However, only 54 MLD is currently available during creek 
turbidity events.  Since such events generally only occur during fall/winter/spring, when 
demands are average or less, one could argue that the WTP process for high turbidity could 
be sized only for average flows.  Scenario A’s average flow would be 92 MLD.  To secure an 
additional 38 MLD of capacity for turbidity events, no less than $10 million would be required 
(for either more membranes or pre-treatment to the slow sand filters). 5 

 

Pipeline from Dickson rather than Upsizing WTP? 

It has been suggested that rather than upsizing WTP processes for turbidity events, a 
pipeline should be run from Dickson Lake to the WTP (since turbidity predominantly 
arises from eroding Norrish Creek banks).  Assuming that the pipe could be installed ‘as 
the crow flies’, its length would be 8 km.  It would be more realistic to assume it would be 
installed in the 12 km roadway.  If it was only used to address expansion capacity 
needed for turbidity events, one could possibly size it moderately (i.e. 600 or 750 mm 
diameter). One can assume that such a pipe would cost a minimum of $20M.6  Thus, for 
Scenario A, the pipeline is likely to be more expensive than WTP upsizing.  However, 
should Scenario B be pursued, the idea may be more competitive.  Added note: Power 
recovery from excess hydraulic head may be possible at times to offset pipeline cost. 

 

  

                                                 
5 Cost Basis: CH2M HILL, 2011. Table 5  36 MLD of slow sand pretreatment for approximately $9M or another 27 MLD of 

membranes for approximately $5M.  The latter estimate is considered low now that the 2012 membrane expansion project has 
concluded. 

6 Cost Basis: Recent installed costs for 750 mm pipeline within an Abbotsford urban area project were $1.3M/km. 12km x $1.3M = 
$15.6M (rounded up to factor for construction in rough terrain) 
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Scenario B:  No less than $80 million would be required to complete the following work: 

# Description Minimum $ 
1 As described for Scenario A $60M 
2 Increase Dickson Lake Storage Capacity $10M (1) 
3 Increase WTP Capacity (from 140 to 170 MLD) $15M (2) 
4 Power Generation Infrastructure? - 

1 - Cost Basis: $10 million estimate is double the cost of installing the new Norrish Creek Intake in 2012. 
2 - Cost Basis: In 2003, the 27 MLD Norrish membrane filtration plant + the facilities shared with the slow sand filters cost 

approximately $15M.  At 2% inflation/year, that results in approximately $18M in 2012 dollars (round down to $15M). 

 

The value of expanding the Norrish water supply system hinges upon how much water 
demand will increase over the next 20-25 years.  While a Norrish expansion may have lower 
upfront costs than new source development, those costs will still be significant.   If projected 
demands over the next 20-25 years will be greater than what the watershed can sustain, 
then Abbotsford and Mission will face the costs of two major water system projects within a 
single generation. 

 

Divert water at base of watershed? 

One resident suggested that diverting Norrish Creek water at the base of the watershed 
might avoid the costly construction and maintenance of assets up the risky access road. The 
option description also proposed that the existing transmission main down the mountain 
could be converted into a penstock for power generation that would offset costs for a new 
WTP & pumping station at the bottom of the mountain.  At first glance, the main concerns 
with this vision are: 

(i) The lower reaches of Norrish Creek are shallow channels; diverting water would require 
damming, which is unlikely an acceptable alternative to MOE and DFO; and    

 (i) Converting the existing transmission main into a penstock without providing a new main 
down the mountain means that approximately $100 million in existing assets would be 
abandoned since the treated water from the existing WTP would no longer have an 
outlet.   
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Further Investigations Required 
In order to confirm the viability of a Norrish expansion and to develop Class D cost estimates, 
the following further investigations are required: 

In-House Consultants 
Scenario A 
 Hydraulic modeling to refine necessary 

transmission main pipe sizes 
 Meet with MOE and DFO to determine 

likelihood and scope of a CEA and to better 
understand other permitting processes & 
timelines 

 Meet with MOTI to determine if Lougheed 
Highway ROW can be used for pipeline 
twinning.   If not, explore viability and cost of 
ROWs adjacent to Lougheed Hwy 

 Calculate NPV and refine capital costs to a 
Class D accuracy 

 Obtain geotechnical and engineering 
opinion on benefit of routing a new 
transmission main along east side of 
Norrish Creek 

 Update 2010 Power Generation Study 
findings to determine impact upon capital 
costs and NPV 

 Independent review of in-house cost 
estimates 

Scenario B 
 Meet with MOE and DFO to better determine 

willingness to increase water license 
capacities and the upper capacity limits that 
they might contemplate 

 Calculate NPV and refine capital costs to a 
Class D accuracy 

 Geotechnical, environmental & engineering 
investigations to assess viability, options 
and costs for increasing Dickson Lake 
storage volume 

 WTP expansion conceptual design and 
costing 

 Review 2009 Hydrology Study findings 
from perspective of climate change to 
determine if key conclusions would change 
significantly 
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2.2 Abandon Investigation 

2.2.1 Negligible Extra Capacity – Cannell Lake 

Cannell Lake resides in a small (2.1 km2) watershed.  A 2009 watershed assessment (KWL, 
2009-08) investigated if withdrawal amounts higher than the licensed 9.1 MLD would be 
possible.  Based on study outcomes and after two years of further supporting work, the Province 
granted the AMWSC an amended water license.  It allows an annual average withdrawal of 11.8 
MLD with daily maximums up to 69 MLD, contingent upon the time of year and lake water level.  
The higher flows can only be sustained for short periods (e.g. After 3 weeks at 60 MLD in spring 
or early summer, there would be insufficient volume remaining to satisfy the upper zones of 
Mission for the rest of the year).   

In isolation, there is no opportunity to draw additional capacity from the Cannell watershed.  
However, as further described in Section 0, existing Cannell infrastructure might be leveraged in 
a Stave-to-Cannell recharge strategy.     

 

2.2.2 Negligible Extra Capacity – Abbotsford-Sumas Aquifer 

The AMWSC currently has 19 wells drawing water from the Abbotsford-Sumas aquifer.  The 
aquifer also supplies water for agriculture, several local industries, Clearbrook Waterworks 
District (CWD), Whatcom County in Washington State and private well users.    

In a recent letter from the BC Ministry of Forests, Lands and Natural Resources Operations 
(MFLNRO, 2012-05-18), their Regional Hydrogeologist advises that the current extraction from 
the aquifer represents 38% of its average annual estimated recharge volume.  While this makes 
it seem like there is an abundance of unused water, she goes on to explain that the sustainable 
yield of an aquifer is assumed to be 50% of recharge (so that sufficient volumes are reserved for 
environmental needs).  She also points out that the 38% is merely relative to the average 
annual estimated recharge; some years will have less recharge. From this perspective and 
considering all the competing users (who may also want additional capacity), there is little 
additional water that the AMWSC could sustainably withdraw from the aquifer.   

The AMWSC has recently experienced the challenges of permitting new aquifer withdrawals 
through the Bevan Wells project.  As part of the required EA process, the AMWSC developed a 
groundwater model to determine the effects of increasing the draw from the aquifer by 25 MLD.  
This exercise determined that the base flow of two local streams would be affected and that 
there would be negative impacts to an existing CWD well field.  Ultimately, after four years of 
studies and consultation, the Province issued an EA Certificate in May 2011.  However, the 
Certificate restricts well operation to May through September, imposes an upper limit on the 
annual volume extracted and required that the AMWSC construct mitigation works for the 
streams and CWD.  Numerous other notifications, consultation, and monitoring commitments 
are also stipulated that more than double the annual Bevan Well operating costs.  After 
December 2015, the wells are to be used only for emergency and maintenance purposes unless 
the AMWSC requests that the Province amend the EA Certificate terms. 
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Considering the Province’s commitment to improving groundwater management (as part of BC’s 
Living Water Smart Plan) and the knowledge gained during the Bevan Wells EA process, the 
aquifer may not be the best choice to meet future water needs. Further to this, the aquifer is 
highly vulnerable to contamination; nitrate concentrations already do not meet acceptable levels 
for drinking water in parts of the aquifer. 

 
Aquifer Recharge? 

It has been suggested that the AMWSC consider aquifer recharge to allow greater 
extraction.  This is done in various areas of the world by injecting highly treated wastewater 
into the aquifer.  Typically the strategy is applied where aquifer levels are consistently 
dropping year-over-year due to excessive withdrawals.  Since the Abbotsford-Sumas 
Aquifer recharges fully most years via abundant rainfall (Piteau, 2010-02), artificial recharge 
isn’t considered a significant benefit for addressing the intensive summer withdrawals.  
Furthermore, not only would it be difficult to permit aquifer recharge with wastewater, it  
would be an expensive undertaking considering the additional level of treatment necessary 
and the new pipelines to deliver it to a suitable injection location.   

 

2.2.3 Pump Norrish Water to Upper Mission (or Cannell Lake) 

Currently, the Cannell Lake system is the only source that can supply the upper elevations of 
Mission.  For this reason, AMWSC operators are cautious about over-using Cannell Lake.  
However, if Norrish water could be pumped to upper Mission elevations (or into Cannell Lake), 
additional water could be reserved in Cannell Lake for peak days.   While this option does not 
generate any additional supply, it might improve system flexibility so that water can be 
redistributed to where it is needed.  

When the Norrish supply was originally built in the early 1980s, the intent was to supply water 
by gravity up to Mission’s pressure zone III (i.e. approximately to the elevation of Cherry Street).  
However, planners also included provisions for pumping Norrish water up to elevations as high 
as Cannell Lake itself.  In 1985, the CFVWC built the Cannell Lake Booster Station at the 
intersection of Cedar Street and Best Road.  The pumps have never operated.   

Under existing system conditions, the Cannell Lake Booster Station cannot operate due to 
insufficient pump suction head.  While there may be ways to reconfiguring the booster station 
(or install new infrastructure) to introduce Norrish water into Upper Mission or all the way up to 
Cannell Lake, it would come at the cost of reducing the hydraulic gradient to Abbotsford.  This 
means that there would insufficient pressure available to effectively fill Maclure Reservoir.   With 
respect to the concept of using Norrish water to recharge Cannell Lake; this isn’t likely to pass 
permitting hurdles considering that the water would need to be de-chlorinated before discharge 
into the lake.   For these reason, and other technical concerns beyond the scope of this report, 
pursuing solutions to supply Upper Mission or Cannell Lake with Norrish water are not 
suggested for further investigation. 
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2.2.4 Store Treated Water for Peak Days 

Residents question why Abbotsford and Mission don’t have more or bigger reservoirs to store 
treated water for high use days. Combined, the municipalities already have 13 treated water 
reservoirs.  Such reservoirs are only sized to smooth out daily variations and provide for fire 
flow, not to reserve water for peak periods lasting several days or weeks.  

A reservoir sized to store multiple days of treated water would be enormous. For example, to 
store just three days of Abbotsford and Mission’s 2010 maximum day demand (i.e. 320 ML), 
visualize a reservoir that covers 10 soccer fields and is 2 stories high.7  Even assuming land 
could be found for such a reservoir (or multiple smaller reservoirs), the cost would be as 
expensive as other supply options (but doesn’t actually provide more water into the system).8 
Furthermore, such large treated water reservoirs are rarely recommended due to water quality 
concerns associated with stagnation during non-peak times. 

The above does not preclude the AMWSC (or Abbotsford or Mission) from adding some 
additional treated water reservoir capacity in the future.  However, it would be added in much 
smaller volumes for reasons other than storing water for peak day demands (e.g. system 
pressure balancing, peak hour storage). 

 

  

                                                 
7 Assumption: 100 x 65 m soccer field & 2.5 m story. 
8 Assumption: Mt. Mary Ann (6.8 ML) built for roughly $2.5M in 2003.  At 2% inflation per year, cost in 2012 dollars would be 

approximately $450K/ML.  Thus, a 320 ML reservoir would be greater than $140M. 
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3 NEW SOURCE DEVELOPMENT 

3.1 Investigate Further 

3.1.1 Miracle Valley Aquifer 

Option Description 
The Miracle Valley aquifer is a small (approximately 10 km2) groundwater supply located at the 
northern end of Hatzic Valley.  

Past Investigations 
The Miracle Valley aquifer was first considered in 2003.  At that 
time, Piteau Associates (2004-01, p. 20) recommended that 
‘development of a high capacity well field [i.e. >10-15 MLD] in the 
[Miracle Valley] aquifer appears feasible’.  This preliminary 
desktop study was followed by another one in 2007 (Piteau, 
2007-12), which increased the estimated potential well field yield 
to 15-20 MLD.   

In late 2011, the District of Mission had test wells drilled in the 
Miracle Valley Aquifer to confirm/refute the earlier desktop 
conclusions.  That study (Piteau, 2012-04) revealed that 
groundwater flow diverges northward and southward at the 
valley’s high point.  Long-term withdrawals from the southern 
portion are expected to reduce area creek flows, some of which 
are already considered compromised fish habitat.  Long-term 
withdrawals in the range of 18 MLD (or greater) are more likely to 
be sustainable in the northern aquifer area, but lead and 
manganese levels above the Canadian Drinking Water limit were 
found in the test well water.  

Rationale for Short Listing 
 Potential Small Capacity Supply Solution: As described above, preliminary studies 

suggested that the aquifer may have sufficient water quantity to meet short-term water 
demand growth.  If filtration is not required, the option may be the least cost small capacity 
solution. 

 Helps with Redundancy: In contrast to expanding Norrish Creek (as an alternate small-to-
medium sized supply option), a Miracle Valley Aquifer supply would add system redundancy. 
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Option Drawbacks 
The results of the latest groundwater investigation have changed the perspective on the 
potential viability of the Miracle Valley Aquifer:   

 Capacity Risk Concerns: Prior to the study, it was assumed that the aquifer was 
hydraulically linked to Stave Lake, reducing its capacity risk.  However, this may not be the 
case.  With the aquifer potentially dependent exclusively on recharge from valley creeks and 
precipitation, its relatively small capacity may be sensitive to minor climate shifts.   

 Lower than Expected Water Quality:  Prior to the study, it was felt water quality would be 
good.  The presence of lead above drinking water limits is a concern. 

 Challenging Permitting:  Prior to the latest groundwater investigation, it was assumed that a 
typical (2-3 year) EA would be required.  However, the mere fact that the aquifer recharges 
compromised fish habitat is likely to turn the EA process into a much more complex process 
(based on experience with the Bevan Wells EA).   

Minimum Anticipated Capital Costs 
A minimum of $20 million is anticipated for a Miracle Valley Aquifer project if filtration is not 
required; this estimate increases to $40 million with filtration: 

# Description Min $ Comment 
1 20 MLD Well Installation $5M (1)  
2 15 km transmission main to closest 

AMWSC transmission main tie-point  
$15M (2)  

3 20 MLD greensand filtration plant $20M (3) If high lead (or other contaminant) 
concentrations are confirmed 

1 – Cost Basis: Bevan Well project costs of approximately $6M for 25 MLD. Includes: environmental assessment and other 
permitting, well drilling, pump station and disinfection facility. 

2 – Cost Basis: Recent costs for 600mm pipeline within an Abbotsford urban area were $1M/km. 15km x $1M = $15M 
3 - Cost Basis: No cost estimates currently available for greensand. Assuming $1M/MLD.  
 

Further Investigation Required 

In-House Consultants 
 Meet with DFO and MOE to 

determine likely approval processes 
and timelines 

 High-level property investigations to 
confirm possible infrastructure 
locations  

 Calculate NPV and refine capital 
costs to a Class D accuracy 

 Hydrogeological field investigations to confirm 
highest available aquifer yields, hydraulic link to 
Stave Lake and re-check lead concentrations 

 If a hydraulic link to Stave Lake is confirmed, 
explore potential for Miracle Valley to be a medium 
or large capacity source.  Include analyses for 
pumping water for Cannell Lake recharge. * 

 Independent review of in-house cost estimates 
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* Potentially, a case could be made for a solution incorporating pumping of water from Miracle 
Valley wells to Cannell Lake (i.e. similar to option described next in Section 3.1.2).  This, and 
other Miracle Valley sub-options, may warrant further investigation, especially if the aquifer is 
hydraulically linked to Stave Lake.  Unfortunately, the costs to pursue Miracle Valley 
investigations are significant.  An estimate of $250,000 has been received for the 
hydrogeological field investigation alone.  (This is higher than Mission’s 2011 field work costs 
because new test well drilling would need to occur further north in undeveloped terrain; almost 
half the estimate is for temporary road construction and environmental mitigation). 

 

3.1.2 Stave-to-Cannell Lake Recharge 

Option Description 
Rather than a large capacity Stave Lake solution, it has been suggested that the AMWSC pump 
raw Stave Lake water into Cannell Lake so 
that the latter could be used as a reliable 60 
MLD supply at all times.  While further thought 
is required to flush out the concept, initial 
thoughts are to install a raw water 
transmission system using similar design 
(albeit on a smaller scale) as that previously 
proposed for the 2011 Stave Lake Supply 
project.  That is, an intake and pump station 
would be located on the east shore of Stave 
Lake upstream of BC Hydro’s Blind Slough 
dam.  A pipeline would convey water along 
Dewdney Trunk Road to Ainsworth Street, 
where it would then travel up to Cannell Lake 
along a similar route as the existing water 
transmission mains.  A 60 MLD filtration plant 
would then be required somewhere 
downstream of Cannell Lake. 

Past Investigations 
There have been no past investigations for this option. 

  

Stave Lake 

intake & pump 
station

recharge 
pipeline 

Actual route may not be exactly as shown.  
(While more direct pipe routes from Stave 
to Cannell exist, they would have high 
points significantly greater than route 
shown and need to be constructed 
through undisturbed terrain). 
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Rationale for Short-Listing 
 Small-to-Medium Capacity Option:  The AMWSC has expressed a desire to contemplate 

short-term water supply options. 

 Low Capacity Risk:  BC Hydro (2011-08) completed Stave Lake hydraulic modeling to 
examine the impact of 400MLD Abbotsford water diversions proposed for the previous Stave 
Lake Water Supply project.  They found that the Lake could almost always support this full 
withdrawal flow without impacting BC Hydro’s operations or downstream fish habitat.  A 
Cannell Recharge project would divert only 1/10th of the previously modeled flows.  

 Good Normal Water Quality with Moderate Contamination Risk: Preliminary water quality 
investigations (D&K, 2009-03) confirm that Stave Lake is a high quality source. Cannell Lake 
also produces good quality water (AMWSC, 2011).   Cannell Lake lies in a protected 
watershed and Stave Lake is sufficiently large to buffer most anticipated water quality 
impacts.    

 Suitable Land Likely Available:  Previous Stave Lake investigations and known conditions 
along the existing Cannell water supply infrastructure suggest that land would be available for 
Cannell recharge infrastructure.   

 Helps with Redundancy: In contrast to expanding Norrish Creek (as an alternate small-to-
medium sized supply option), a Cannell Lake recharge project would add system 
redundancy. 

Option Drawbacks 
 Low Elevation (= Higher NPV):  Cannell Lake is approximately 200 m higher than Stave 

Lake, requiring significant pumping power. 

 Challenging Permitting:  Any transfer of water from one natural water body to another 
triggers a CEA.  This, along with other permitting challenges known to be associated with 
Stave Lake (e.g. negotiating water sharing with BC Hydro, high archeological site density 
around Stave Lake), will mean that permitting could take several years and require numerous 
studies. 

 Other: It is important to understand that a Stave-to-Cannell Recharge project would not be a 
straightforward upgrade into a future large-scale Stave Lake water supply without significant 
up-front planning and extra investment. Considering the geotechnical, archeological and 
environmental conditions around Stave Lake, a small intake and pump station would not be 
easily retrofitted later for large capacities.   
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Minimum Anticipated Capital Costs 
While the capital costs of such a project are largely unknown, a minimum of $50M is anticipated: 

# Description Min $ Comment 
1 Stave Lake intake & pump 

station to raise water 200 m 
$10M (1)  

2 8 km transmission main 
from Stave Lake to Cannell 
Lake 

$10M (2) Neither of the two existing Cannell Lake 
transmission mains, known as the ‘400’ and the 
‘600’, can likely be converted to convey raw up 
to Cannell Lake.  The ‘400’, installed in the 
1960s, is past its theoretical lifespan and may 
be decommissioned in the coming decade 

3 60 MLD WTP $30M (3) By introducing Stave Lake water into Cannell 
Lake, full filtration will be necessary (unlike 
current possibility for UV-disinfection to meet Fraser 
Health protozoa treatment requirements, which would cost 
closer to $5M for a 60MLD system). 

1 - Cost Basis: Previously estimated 400 MLD (with screens & pumps initially sized for 100 MLD) Stave Lake intake and pump 
station was $50M.  Due to site geotechnical, environmental and archeological conditions, the value cannot be scaled back 
proportionally by capacity.  $10M is merely a rough estimate. 

2 – Cost Basis: Recent costs for a 750mm pipeline within an Abbotsford urban area were $1.3M/km. 8km x $1.3M = $10.4M 
(rounded down). 

3 - Cost Basis: In 2003, the 27 MLD Norrish membrane filtration plant + the facilities shared with the slow sand filters cost 
approximately $15M.  At 2% inflation/year, that results in approximately $18M in 2012 dollars.  Rounded down and doubled. 

Further Investigations Required: 

In-House Consultants 
 Meet with DFO and MOE to determine 

likely approvals (CEA, water licensing and 
other) processes and timelines   

 Calculate NPV and refine capital costs to a 
Class D accuracy 

 Conceptual engineering and costing 
 Independent review of in-house cost 

estimates 
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3.1.3 Fraser River 

Option Description 
The Fraser River is the closest, large source of fresh water to Abbotsford and Mission.  Due to 
its proximity, it has the best potential to begin 
as a small supply and later provide medium or 
large capacities.  

While the option requires significant further 
investigations, a preliminary vision starts with 
an intake at the north-east end of the Matsqui 
Prairie.  (The suitability of an intake location 
will depend on river hydraulics).  A WTP 
would be situated somewhere in the same 
area, on land above the flood zone.  Between 
1 and 10 km of new transmission main would 
be needed, along with pumping to raise water 
up to the Maclure Reservoir (or other 
municipal take-off points).   

 
Riverbank Filtration? 

A resident has suggested that wells drilled 
near the Fraser River would provide high 
water yield.  This is indeed possible; such a 
concept is known as riverbank filtration 
(RBF).  Riverbank sediments provide pre-
filtration that may eliminate WTP processes 
that would be required if the water were 
drawn directly from the river.  The viability of 
riverbank filtration depends on hydrogeological conditions aligning the river.  Water treatment 
and geotechnical experts would need to be consulted to know whether riverbank filtration is 
practical for a Fraser River supply option.  A particular concern for the Fraser River, where 
dykes are preventing flooding, is whether RBP might increase the incidence of boils. 

Past Investigations 
Planners in the 1950s considered the Fraser River as a possible water supply for the Fraser 
Valley (WDP, 1959-09, p.8).  They envisioned using riverbank filtration (as described on the 
previous page). However, their final recommendation was to stick with groundwater, which most 
Valley municipalities did for the following two decades.  Later, in the mid-1970s, new water 
supply options investigations (that ultimately led to the Norrish supply) also included the Fraser 
River (D&K, 1974-06).  

Picture from: http://www.teriin.org/teri-
wr/projects/cleanwater/cleanwater.htm
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The CFVWC contemplated the Fraser River in its 1995 Master Plan (D&K, 1996-08, Section 
5.3).  In this round of water supply option analyses, cost estimates suggested that it would be 
more expensive than other options due to higher levels of required treatment. 

Most recently, the AMWSC included the Fraser River as a supply option in its 2010 Master 
planning process.  From a cost perspective, it was estimated at approximately 5% more 
expensive (capital and NPV) than the preferred Stave Lake option (AECOM, 2010-04, p. 5-4).  
However, that planning never contemplated the possibility of phasing its development in small 
(e.g. 25-50 MLD) increments, which might make it more economical than Stave Lake.  

Rationale for Short-Listing 
 Large Capacity with Moderate Capacity Risk: The Fraser Watershed is enormous, draining 

most of southwestern British Columbia.  Considering that a 100 MLD diversion represents 
approximately 0.001% of river’s low season flow at Mission9, there is negligible capacity risk 
despite competing uses and climate change.   

 Close Distance = Flexible Phasing Opportunity: By far, the Fraser River is the closest, 
large capacity source to Abbotsford & Mission.  This translates into significant opportunities to 
start with small (e.g. as low as 25-50MLD) capacity.  

 Likely Land Availability: Since the infrastructure for a Fraser River supply would be 
completely within the boundaries of Abbotsford and Mission, it would likely be easier to 
acquire land than for other options requiring works outside of the two municipal regions.   

Option Drawbacks 
 Divided Public Acceptance: While the Fraser River offers the AMWSC an exciting 

opportunity, the impact of public perception cannot be understated.  In many North American 
regions, the Fraser River would be considered an enviable raw water source for potable 
supplies.  However, British Columbia is blessed with abundant supplies of more pristine raw 
water.  Currently, no large municipalities leverage the Fraser River as a potable water supply.   
There is no question that the water can be treated to potable standards; the question is 
whether the general customer can be convinced of the fact.   If the Fraser River is ultimately 
selected as a future Abbotsford and Mission water source, significant time and investment 
should be contemplated for public education.   Water treatment piloting will be required for 
several years upon which to base full-scale design; that exercise could certainly be expanded 
for education with the piloting site serving as a public demonstration.   

  

                                                 
9 Water Survey of Canada, Daily Discharge  for Fraser River at Mission (Station 08MH024).  Data shown on graph suggests that 

minimum flows during records collected since 1965 are approximately 1000 m3/s = 86400 MLD. 
http://www.wsc.ec.gc.ca/applications/H2O/graph-eng.cfm?station=08MH024&report=daily&year=2010  
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 Low Elevation (= High NPV):  The Fraser River water level typically ranges from 0.5 to 7 m. 
Water will need to be pumped to serve customers.  However, the proximity of the Fraser River 
increases the opportunity to minimize pumping by segregating the supply system into zones, 
possibly with the Fraser River supplying lower elevations and Norrish servicing higher ones.    

 Moderate Water Quality: Preliminary water quality investigations (D&K, 2009-03) indicate 
that the Fraser River normally has moderate water quality.  A WTP with enhanced treatment 
processes would be required upstream of filtration.   

 
Pharmaceuticals & Personal Care Products? 

In recent years, there has been much media attention given to the detection of 
pharmaceuticals and personal care products (PPCPs), which have passed into source waters 
from wastewater.  Considering that many upstream communities and industries do discharge 
their wastewater to the Fraser River, some individuals have expressed significant concern 
with PPCPs.  However, consider two points key points from the American Water Works 
Association (which is the largest association of water professionals in the world):  

(i) “The concentrations of PPCPs in water are at extremely low levels – far, far below the 
doses and amounts commonly prescribed or routinely consumed by the general public.  
No current scientific study has found that these low levels pose any human health issues. 
…someone could drink more than 50,000 eight-ounce glasses of water per day containing 
the highest concentrations of PPCPs detected in any study and not suffer health effects, 
except from drinking way too much water” (AWWA & Hoffbuhr, 2009, p.20).   

(ii) Drinking water treatment processes exist that can remove PPCPs (AWWA & Hoffbuhr, 
2009, p24-25).   

 

 High Contamination Risk: Considering the expanse of the Fraser Watershed, some may 
argue that the Fraser River is a source with an unacceptable contamination risk. However, the 
Fraser River conveys massive volumes of water; this offers an unparalleled ability to buffer 
upstream contamination.  Secondly, the nature of a river is that most contamination events will 
pass as water flows downstream.  Thirdly, assuming the entire source is economical, the WTP 
for the Fraser River would have treatment processes built up front to deal with all but obscure 
contamination types.   

On a separate contamination note, the river’s tidal zone extends up to the Mission Bridge.  
While not anticipated to be a problem, investigations will need to contemplate whether an 
outcome of climate change may include the back-up brackish water to a Fraser River intake 
location.  
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 Permitting Complexity Unknown: No discussions have ever occurred to ascertain the 
permitting that would be required with a Fraser River source.  Considering that a ‘large 
withdrawal’ from AMWSC’s perspective represents a mere fraction of even low river flows, use 
of the Fraser River may be viewed more favourably than other sources. For this reason, an 
EA and water licensing may not be as challenging as that for other options.  That said, the 
Fraser River is also a key natural resource for First Nations, fisheries, and other users. No 
conclusions can be drawn until there have been meetings with the various regulators to 
develop realistic expectations for water licensing, the EA and other permits. 

Minimum Anticipated Capital Costs 
A significant amount of further information is needed for even rough cost estimates of a Fraser 
River supply option.  However for the purposes of this report, assuming a 400 MLD ultimate 
capacity) a minimum of $55 million is the anticipated starting point for an initial 25 MLD capacity, 
whereas a 100 MLD starting capacity would be no less than $210 million. 

# Description Minimum Cost  
(25 MLD) 

Minimum Cost 
(100 MLD) 

1 Intake (1) $5M $15M 
2 WTP (2) $35M $150M 
3 Pump Station(s) (3) $10M $25M 
4 Transmission Mains (4) $5M $20M 

Cost Bases: 
1 – Costs are educated guesses only since no similar infrastructure costs available to serve as a basis at time of report writing. 
2 – Assuming $1.5M/MLD (approximately 50% more than direct filtration WTP assumption used for other options). 
3 – Assuming $0.5M/MLD, rounded down to nearest $5M. 
4 – Assuming 750mm pipe @ $1.3M/km (installed cost of recent Abbotsford main) x 5km = $6.5M, rounded down to $5M. 
5 – Assuming 1200mm pipe @ 2.3M/km (installed cost of AMWSC Gladwin main) x 10 km = $23M, rounded down to $20M. 
 

Further Investigations Required: 
To develop Class D cost estimates for a Fraser River source, the following information must be 
clarified: 

In-House Consultants 
 Meet with DFO and MOE to 

determine likely approvals (EA, water 
licensing and other) processes and 
timelines 

 Determine possible land 
requirements for new infrastructure 

 Calculate NPV and refine capital 
costs to a Class D accuracy 

 Investigate suitable intake location(s), design(s) 
and costs.  To include a cursory analysis of 
potential climate change impacts on future river 
water quality & tidal range 

 Conceptual WTP process design and costing 
 Hydraulic modeling to determine how best to 

connect a Fraser River supply into existing system 
(forms basis for transmission main and pumping 
costs) 

 Desktop geotechnical, environmental and 
archeological investigations to support possible 
permitting costs 
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3.1.4  Stave Lake 

Option Description 
The vision for a Stave Lake Water Supply is essentially 
unchanged technically from that proposed in 2011.  The 
water would be drawn from Stave Lake using a 
submerged intake located within the old Stave River 
channel, a few hundred meters upstream of BC Hydro’s 
Blind Slough Dam.  A tunnel would connect the intake to 
an on-shore pump station, which would lift the water to a 
treatment plant located along Dewdney Trunk Road in 
the vicinity of Cannon’s Pit.  From there, the treated water 
would be conveyed along Clay and Wren streets in 
Mission before crossing under the Fraser River and 
joining into the existing 1200 mm transmission main 
along Abbotsford’s Gladwin Road.  The only variations 
from 2011’s vision is that the ultimately capacity of 400 
MLD may be lowered if updated demand projections 
suggest that less would be needed over a 100-year 
horizon.  

Note: While a route along Hatzic Valley, with a first phase 
consisting of wells in Miracle Valley, has been 
contemplated, the option doesn’t seem promising. 
Previous investigations in 2009/10 for such a route 
suggested that it would be significantly more expensive than the routing through north Mission.  
However, if Miracle Valley does proceed as an interim supply solution, the costs of later 
extending collection up into Stave Lake could be again examined. 

Past Investigations 
Stave Lake was considered as a potential municipal water supply option by the CFVWC in the 
mid-1990s. However, it was dismissed due to concerns that it is a BC Hydro power generating 
reservoir (D&K, 1996-08).  When the CFVWC re-considered options in 2004 (EarthTech 2004-
05), the challenge of negotiating Stave Lake water allocation with BC Hydro seemed more 
palatable considering its projected development costs relative to other options. Through late 
2006 and 2007, AMWSC staff held discussions with the BC Water Stewardship Office and BC 
Hydro. Those discussions suggested that neither organization had fundamental objections to 
Stave Lake becoming a municipal water supply and that the cost to compensate BC Hydro for 
lost power generating potential would not render Stave Lake less attractive than alternative 
sources.   

  

intake & pump 
station

WTP
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In 2008, the AMWSC began the next master planning cycle. At that time, water quality testing of 
Stave Lake (and other potential water sources) began. Following 18 months of demand 
projection analyses, water quality testing, continued discussions with upper government levels, 
public meetings, initial consultations with interested First Nations, and conceptual-level 
engineering, the 2010 Water Master Plan (AECOM, 2010-04) recommended that the AMWSC 
move forward with preliminary-level Stave Lake studies. A conceptual Stave Lake Water Supply 
engineering report (AECOM, 2010-03) was also released with starting points for possible intake 
designs, water treatment alternatives and routes for conveying water from the lake to Mission 
and Abbotsford.  Through 2010 and 2011, preliminary engineering was completed in 
preparation of a procurement phase. 

Had the Stave Lake Water Supply been approved during the November 2011 referendum, the 
plan had been to proceed into a procurement/detailed design phase in early 2012, with a project 
construction start sometime in 2013 (assuming all permitting and EA requirements were in 
order). 

Rationale for Short Listing 
 Large Capacity with Moderate Capacity Risk: The watershed is sufficiently large to be a 

long-term water solution with only moderate capacity risk anticipated from climate change and 
competing water uses. BC Hydro (2011-08) completed Stave Lake hydraulic modeling to 
examine the impact of 400MLD water diversions proposed for the previous Stave Lake Water 
Supply project.  They found that the Lake could almost always support this full withdrawal flow 
without impacting BC Hydro’s operations or downstream fish habitat. 

 Distance: Stave Lake would require 20 km of transmission main to connect into the existing 
Abbotsford-Mission supply system.  This is closer than most other large capacity options. 

 Good Normal Water Quality with Moderate Contamination Risk: Preliminary water quality 
investigations (D&K, 2009-03) confirm that the lake is a high quality source. While not a 
protected watershed, it is sufficiently large to buffer most anticipated water quality impacts.   

 Much Progress Already Made Through Challenging Permitting:  Considerable work has 
been completed to assess approvals for a project at Stave Lake. Both a Provincial and 
Federal EA would be required. Both of these permitting processes were well underway until 
November 2011 with many supporting studies completed. As well, First Nations were engaged 
in discussions. The water in Stave Lake is licensed to BC Hydro, therefore, a water sharing 
agreement with BC Hydro would be required in addition to a water license issued by the MOE.  
By November 2011, agreement term negotiations were nearing completion. The MOTI no 
longer allows high-pressure pipelines along their highway ROWs.  It would be necessary to 
obtain an exemption for a short length of pipeline along the Lougheed Highway.  By 
November 2011, discussions with the MOTI were nearing a successful resolution. 
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 Suitable Land Likely Available:  Previous Stave Lake investigations confirmed suitable 
locations on Crown land for almost all proposed infrastructure.   

 Helps with Redundancy: Adds another significantly sized source to system, thus reducing 
reliance on Norrish Creek. 

 Public Acceptance: The 2012 public outreach generally indicates support for the use of 
Stave Lake as a water supply. 

 Other: A Stave Lake WTP, located appropriately, could also accept Cannell Lake water and 
avoid the need for a separate capital investment in a Cannell Lake WTP, which has been 
mandated by Fraser Health. 

Option Drawbacks 
 Elevation: Stave Lake’s average surface water level is approximately 80 m.  To deliver the 

water to the municipalities, it would need to be pumped up approximately 150 m.   

 Limited Phasing Practicality: Distance makes it impractical to initially install a pipeline that 
provides less than 100 MLD. In 2011, it was envisioned that a Stave Lake Water Supply would 
be staged in 100 MLD increments up to an ultimate capacity of 400 MLD.  Sufficient land 
would be secured for the ultimate capacity.  Similarly, an intake tunnel and raw water pump 
station building would be sized up for the ultimate capacity.  The pumps and water treatment 
processes would be installed in 100 MLD increments.  Most of the pipes would be sized for at 
least the first two phases (i.e. 200 MLD).  Those segments through environmentally sensitive 
areas (e.g. across Fraser River) may be sized to meet additional flows. 

Minimum Anticipated Capital Costs 
In 2011, CH2M HILL was retained to develop engineering Class C (+/- 15%) cost estimates for 
the Stave Lake Water Supply project. The high end of the Class C cost estimate for phase one 
of the Stave Lake Water Supply was estimated at $328 million.  This value makes it seem like 
certain other options are just as attractive as Stave Lake; however, if one applies the same 
rough assumptions for minimum costs to Stave Lake as have been applied to other options 
throughout this report, then the comparison becomes more valid with Stave Lake minimum 
costs estimated at greater than $200M: 

# Description Minimum $ 
1 Stave Lake intake & pump station to raise water 200 m $50M (1) 
2 20 km of transmission main from Stave Lake to Cannell Lake $50M (2) 
3 100 MLD WTP $100M (3) 

1 – Cost Basis: As per 2011 estimates. 
2 – Cost Basis: Complete 20 km uses 1200 mm pipe at $2.6M/km (as per value used to calculate minimum pipeline costs for other 

reported options) 
3 – As per 2011 estimate (rounded down from $120M to reflect same value used for other large capacity options that require similar 

treatment). 
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Further Investigation Required 
Relatively accurate cost estimates for Stave Lake already exist. However, if the AMWSC’s 2012 
Demand Study suggests that less than an additional 400 MLD would be required over the next 
100-years, then an in-house analysis will be completed to choose a more suitable ultimate 
capacity and adjust anticipated costs accordingly.  Similarly, if Miracle Valley is investigated as 
a short-term supply solution, those investigations should include thoughts (i.e. conceptual 
design & costing) for later extending up into Stave Lake for large capacity withdrawals.    

 

3.2 Abandon Investigations 

The first two options discussed below were raised as options prior to or during the Study’s initial 
public outreach.  The discussions below explain why the options are not viable.   Hayward, 
Harrison and Chilliwack Lakes were all initially presented as possible options.  Their discussions 
below are more detailed to explain why they were originally considered, but are no longer 
recommended for further investigations. 

 

3.2.1 Nearby Small Surface Sources 
The following sources are examples of surface water sources that are too small to consider 
relative to their distance from the nearest AMWSC system tie-in point, are already allocated for 
other water uses, or are at extreme risk of capacity reduction during drought: 

 Albert Dyke Lake 
 Cultus Lake 
 Hatzic Lake 

 Lost Lake 
 Mill Lake (Abbotsford) 
 Mill Lake (Mission) 

 Sumas River 
 Vedder Canal 
 Wahleach Lake 

 

3.2.2 Other Local Aquifers  

Over the decades, Fraser Valley aquifers have been identified and studied to varying degrees.  
Local hydrogeologists have a good understanding of areas underlain by high groundwater 
yields.  Leveraging that expertise, the CFVWC and AMWSC have explored potential aquifer 
viability at various times (e.g. amongst several others: Khloen Leonoff, 1989-08; Piteau, 2004-
01).  The principal conclusion that can be drawn from these multiple investigations is that, other 
than the Abbotsford-Sumas and Miracle Valley Aquifers, there are no promising alternate local 
groundwater options of reasonable capacity. 

 
Deep Wells? 

A resident has suggested that deeply sourced groundwater (e.g. >200 m) would be able to 
meet the AMWSC’s future needs.  While certain areas of the world are underlain by large, 
deep underground water sources, there is no evidence of such water under Abbotsford or 
Mission (other than the Abbotsford-Sumas Aquifer).   
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3.2.3 Hayward Lake 

Rationale for Initial Consideration 
 Closer than Stave Lake: Hayward Lake was originally considered 

as an alternate diversion point to Stave Lake that would potentially 
allow 5km to be cut from the required transmission main distance.     

 Good Normal Water Quality: Preliminary water quality 
investigations (D&K, 2009-03) confirm that the lake normally has 
good water quality.  Mission has an existing small water supply 
system that draws from Hayward Lake.   

 Helps with Redundancy: Hayward Lake would add another 
significantly sized source to system, thus reducing reliance on 
Norrish Creek. 

Past Investigations 
Water supply plans in the 1970s (D&K, 1974-06) and the 1990s (D&K, 1996-08) briefly mention 
Hayward Lake as a potential water source. However, similar to conclusions of the time for Stave 
Lake, it was dismissed due to concerns that it is a BC Hydro power generating reservoir.   

In 2010 (AECOM, 2010-04, p. 5-4), a Hayward Lake supply option was actually predicted to be 
the lowest cost option of those studied.  However, those costs were not statistically much lower 
than Stave Lake.  Due to concerns about contamination risk from the Mission landfill, Stave 
Lake was rated as a more optimal solution than Hayward.       

Main Concern 
 Contamination Risk: Hayward Lake is situated downstream of the Mission landfill.   There 

has already been one confirmed incident of leachate release from the landfill into Hayward 
Lake.  While water treatment processes exist to address landfill leachate contamination, such 
processes add to the cost of the treatment plant.  In the case of Hayward, the confirmed 
landfill leachate risk would mean that processes would need to be designed and built up 
front.      

Other Mentionable Drawbacks 
 Capacity Risk Unknown, but Potentially Moderate-High: Hayward Lake is a reservoir 

where level is controlled both upstream and downstream by BC Hydro dam operations.  
There are times of the year when Hayward Lake almost reverts back to its prior river channel 
state. 

 Public Perception: While survey respondents were divided on whether Hayward 
investigations should continue, open house attendees who were aware of the upstream 
Mission landfill made specific mention of this particular concern.   
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 Lower Elevation than Stave Lake: While withdrawing water from Hayward Lake rather than 
Stave Lake would eliminate a portion of charges from BC Hydro for their lost power 
generation potential (i.e. would only require paying for lost downstream Ruskin dam power 
generation), the lake is approximately 55 m lower than Stave Lake which would increase 
pumping power.  Whether lower BC Hydro charges or pumping costs have a greater impact 
upon NPV has never been fully examined.  

Final Notes 
Other than possibly confirming and costing the necessary treatment processes to address 
potential landfill leachate, no further investigation of Hayward Lake is recommended.   

 

 

3.2.4 Harrison Watershed - Too Far Away 

For large water supply projects (i.e. 200 MLD or greater), pipelines are generally the most 
expensive upfront cost.10   The installed cost per kilometer of large transmission mains will be 
no less than $2.5M/km.11  Thus, any water supply project requiring more than 40 km of pipeline 
will exceed $100 million for the pipeline alone.  The Harrison Watershed is one large source 
option that would require such a long pipeline.     

Harrison Lake Relative to Abbotsford & Mission 

 

 

 

 

 

 

 

 

 

 

                                                 
10 Unless source is close to consumers (i.e. requires only a short pipeline) or source water quality is such that a complex (i.e. 

expensive) WTP is required.   
11 Actual installed costs of  AMWSC’s 1200mm diameter Gladwin transmission main in 2011/12 were $2.6M/km. Larger pipes will 

have higher costs as will construction through more challenging terrain (e.g. not within an existing flat roadway).  

Pipeline route shown is merely an 
example of many possible options. 

 60 km  

Existing pipeline segments would need to be twinned 

Harrison River Outlet, 
another possible intake 
location, would be 20 km 
closer
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Rationale for Initial Consideration  
 Large Capacity with Low Capacity Risk: The Harrison Watershed is by far the largest within 

the Lower BC Mainland with only small existing licensed water users.  There is virtually no risk 
of the capacity being threatened for the foreseeable future.   

 Good Normal Water Quality with Moderate Contamination Risk:  Preliminary water quality 
investigations (D&K, 2009-03) confirm that the lake is a high quality source.  While not a 
closed watershed, Harrison’s vastness provides an enormous buffering capacity against 
contamination.   

 Helps with Redundancy: Adds another significantly sized source to system, thus reducing 
reliance on Norrish Creek. 

Past Investigative Outcomes 
In the late 1990s, the CFVWC considered Harrison Lake as the most promising future water 
source option (D&K, 1996-08, Section 5-7) and invested 5-years into preliminary permitting and 
engineering investigations.  It envisioned Harrison as a supply to be leveraged by more than just 
Abbotsford and Mission.  Several years of discussions occurred with Metro Vancouver, then 
Langley/Surrey.  However, the CFVWC was unable to confirm any partners.  Metro Vancouver 
chose to focus its long-term water planning on its existing Coquitlam, Seymour and Capilano 
sources.  By 2003, further engineering work had revealed that project cost estimates were 
significantly greater than originally expected (D&K, 2003-05, p 1-5).   

The AMWSC again considered Harrison Lake in its 2010 Master planning process.  The option 
was deemed too costly with an estimated price tag 50% greater than preferred options 
(AECOM, 2010-04, p 5-4). 

Critical Flaw 
 Distance (capital cost): While the Harrison Watershed could be ‘the’ ultimate water supply 

solution for the entire Lower BC Mainland, it would take the interest of more than just 
Abbotsford and Mission to make the vision economically viable.  The AMWSC has more than 
once contacted its neighbouring jurisdictions (i.e. Chilliwack, Langley and Maple Ridge) to 
determine if there might be such interest.  Responses received in 2010 confirm that no other 
municipality wishes to partner on a water supply at this time.  Metro Vancouver’s 2011 
Drinking Water Management Plan (2011-06, p.12) envisions its existing three sources to be 
sufficient for at least another century. 
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A Harrison Watershed supply would cost more than $300 million:   

1 - Drawing water directly from Harrison Lake would require at least 60 km of transmission 
mains (new or twinning).  This translates into a pipeline cost of no less than $150 million 
(and likely much greater).12  (Even if the outlet of the Harrison River were contemplated as 
the intake location, the distance is 40 km).      

2 - Fraser Health Authority has verbally advised that Harrison Lake water would require 
filtration.  A 100 MLD filtration plant would cost no less than $100 million.13   

3 – An intake and pump station would be required.  $50 million is assumed for this 
infrastructure.14   

4 - Permitting and land acquisitions would add to the already described $300 million costs. 

Other Mentionable Drawbacks 
 Low Elevation (= Higher NPV): Harrison Lake’s elevation is 10 m.   Pumping costs would be 

greater than that of other large capacity options (e.g. Fraser River, which is at a similar 
elevation but closer to customers or Stave Lake, which is at 80 m).   

 Challenging Permitting: The pipeline would need to pass by, or through, no less than five 
First Nation reserves.   

 Challenging Land Acquisition: More than 20 km of transmission main would best be routed 
along the Lougheed Highway.  The MOTI no longer allows high pressure pipelines within their 
highway ROWs.     

 Limited Phasing Practicality:  Distance makes it impractical to initially install a pipeline that 
provides less than 100MLD. 

Final Notes 
Further investigation of the Harrison Watershed as a future water supply is not recommended 
for Abbotsford and Mission at this time.  Despite its benefits, Harrison’s distance and elevation 
renders it more expensive than Stave Lake, which is an equally viable large source option from 
the perspective of every other selection factor.  While the majority of public survey respondents 
and open house attendees support use of the Harrison Watershed, it is unlikely that further 
investigation will refute the existing conclusion that Harrison is simply more expensive than 
either a Stave Lake or Fraser River large capacity option. 

 

                                                 
12 Higher costs likely since the minimum $150M cost estimate stems from 1200 mm pipe installed in existing flat roadways with no 

geotechnical or environmental challenges.  Pipe would likely need to be bigger. 
13 Cost Basis: 100 MLD Stave Lake WTP was estimated at $100M in 2011; a Harrison Lake WTP would require a similar plant. 
14 Cost Basis: Same as 2011 Stave Lake Intake & Pump Station estimate.  (While Stave Lake’s challenging site conditions push its 

intake & pump station costs above typical, Harrison Lake requires a larger pump station due to lower elevation.  For purposes of 
this report, the two factors are assumed to nullify one another). 

170



2012 Water Supply Options Study   
Stage I Report – Future Water Supply Option Short Listing July 2012 
 

40 

3.2.5 Chilliwack Watershed - Too Far Away 

The Chilliwack Watershed is located at even a further distance than the Harrison Watershed 
and would require a costly transmission main. 

Chilliwack Lake Relative to Abbotsford & Mission 

 

 

 

 

 

Rationale for Initial Consideration  
 Large Capacity with Moderate Capacity Risk: The watershed is sufficiently large to be a 

long-term water solution with only moderate capacity risk anticipated from climate change and 
competing water users. 

 High Elevation: Chilliwack Lake is a high elevation source conducive to full gravity supply.  
This feature offers the added possibility of cost recovery through power generation.   

 Good Normal Water Quality with Moderate Contamination Risk: Preliminary water quality 
investigations (D&K, 2009-03) confirm that the lake is a high quality source.  While not a 
closed watershed (i.e. all human presence restricted), it is sufficiently remote that human 
impact is less than that upon watersheds closer to urban areas.   

 Helps with Redundancy: Located on the south side of the Fraser River, a Chilliwack source 
would provide greater supply security to Abbotsford. 

Past Investigative Outcomes 
As far back as the late 1950s, planners contemplated the Chilliwack Watershed as a possible 
water supply for the Fraser Valley (WDP, 1959-09, p.12).  They envisioned that it might meet 
the needs of jurisdictions as far west as Surrey.  Ultimately, those planners decided that such a 
project would be prohibitively expensive in light of distance and the relatively sparse population 
density of the time.     

Interest in Chilliwack Lake revived in the mid-1990s when the CFVWC first recognized that 
Norrish Creek would not meet customers’ demands indefinitely.   The CFVWC’s 1995 Master 
Plan (D&K, 1996-08, Section 5.5) mentioned the lake as a future option.  However, similar to 
conclusions reached decades earlier, it was again dismissed due to its distance from 
consumers. Furthermore, planners perceived the watershed’s overlap into the United States as 
a drawback since Canadian authorities would have little control over water quality impacting 
activities across the border. 

A river intake, high enough 
for full gravity supply would 
only be 20 km closer. 

Pipeline route shown is merely an example of many possible options. 

 80 km 
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The AMWSC again considered Chilliwack Lake in its 2010 Master planning process.  For a third 
time, the option was deemed too costly with an estimated price tag 75% greater than preferred 
options (AECOM, 2010-04, p. 5-4). 

Critical Flaw 
 Distance (capital cost): The initial costs of a Chilliwack Lake Water Supply would be much 

greater than $300 million: 
1- Drawing water directly from Chilliwack Lake would require at least 80 km of transmission 

mains.  This translates into a pipeline cost of no less than $200 million (and likely much 
greater).15   A river intake alternative could shorten the distance, but the benefit of a full 
gravity disappears approximately 20 km downstream from the lake.   

2- While there is a chance that the Fraser Health Authority (FHA) would grant filtration 
exemption, one cannot make this assumption since the watershed is open to recreation 
and logging.  Although unconfirmed, Chilliwack Lake may also be subject to turbidity-
causing landslides (which are common to other mountainous lakes of the region). A 100 
MLD filtration plant would cost no less than $100 million.16     

3- Permitting, land acquisitions and other infrastructure (e.g. intake) would add to the already 
described $300 million pipeline and WTP costs. 

Note:  There is no information at this time regarding the potential impact of coupling power 
generation with a Chilliwack Water Supply project.  While such a strategy may make NPV 
more attractive, the power infrastructure would require even further up front capital 
investment.   

Other Mentionable Drawbacks 
Chilliwack Lake’s remoteness indirectly creates other drawbacks:  

 Challenging Permitting: Likely to be more challenging than other sources merely since 
larger tracts of land would be disturbed during construction and since part of the watershed 
lies in the United States (which would necessitate the involvement of foreign regulators in any 
EA process).  

 More Challenging Land Acquisition (Maybe): While land availability hasn’t been 
investigated, logic suggests that a longer pipeline is likely to travel across additional lands 
needing ROWs.  The pipeline would need to pass by or through at least one First Nation 
reserve.  

                                                 
15 Higher costs likely since the minimum $200M cost estimate stems from 1200mm pipe installed in existing flat roadways with no 

geotechnical or environmental challenges.  Pipe would likely need to be bigger. 
16 Cost Basis: 100 MLD Stave Lake WTP was estimated at approximately $100M in 2011; a Chilliwack Lake WTP would require a 

similar plant. 

172



2012 Water Supply Options Study   
Stage I Report – Future Water Supply Option Short Listing July 2012 
 

42 

 Limited Phasing Practicality:  Distance makes it impractical to initially install a pipeline that 
provides less than 100MLD. 

Final Notes 
Further investigation of the Chilliwack Watershed as a future water supply is not recommended 
for Abbotsford and Mission at this time.  There are other large capacity supply options (i.e. 
Stave Lake and Fraser River), located entirely within Canada, which would be available at lower 
cost.   The majority of public survey respondents and open house feedback concur with 
eliminating Chilliwack Lake from further investigations. 
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4 ALTERNATE SUPPLIES 

4.1 Investigate Further  

4.1.1 Metro Vancouver Supply 17 

Option Description 
Metro Vancouver (Metro) supplies potable water from their Seymour, Capilano and Coquitlam 
reservoirs to approximately 2 million people in municipalities that span as far east as Maple 
Ridge and Langley.   Metro treats and transmits the water to the municipalities, who are then 
responsible for distribution 
to their individual customers 
(much like the AMWSC 
does for Mission and 
Abbotsford).  The AMWSC 
may be able to connect to 
the Metro system and then 
purchase bulk water to 
supplement existing 
AMWSC supplies.  Based 
on system maps, the closest 
likely take-off points from the 
Metro transmission system 
would be somewhere in 
central Maple Ridge or the 
City of Langley.  Both 
locations are at least 25 km 
from the nearest suitable tie-
in points on the AMWSC 
system.  In terms of new 
infrastructure requirements, 
transmission mains between 
the two water systems 
would be required, booster 
pump station(s) and/or 
reservoir(s) may be needed, 
and disinfection booster 
treatment would be 
necessary.    

                                                 
17 The Water Source Options Public Consultation Booklet suggested that Metro Vancouver would not be a good supply option due 

to the anticipated pipeline length.  However, further investigation into possible connection points in the Metro & AMWSC systems 
suggests that distances maybe shorter than originally assumed. 
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Past Investigations 
In the 1970s, water planners considered bringing water from Metro to the central reaches of the 
Fraser Valley (CFVRD, 1971-04), but then decided to instead develop Norrish Creek.  The 
CFVWC again briefly considered the option in its 1995 Master Plan (D&K, 1996-08, Section 
5.4), but dismissed it under the assumptions that Metro had an impending supply shortage and 
that their bulk water costs would be prohibitive.  The first of these assumptions now appears 
moot since Metro currently claims ample supply for many decades to come (Metro, 2011-06, 
p.12).     

Rationale for Short-Listing 
 Possible Low Capital Cost: Considering that a Metro supply would not require a water 

filtration plant, initial capital costs may be less than those to develop a large new natural 
water source.     

 Low Capacity Risk: If the AMWSC were to enter into a supply agreement with Metro, it 
would likely be guaranteeing a given supply volume. 

 Excellent Normal Water Quality with Low Contamination Risk: The AMWSC would 
receive water already treated to potable standards.  Considering that Metro has begun 
filtration on the Seymour-Capilano sources and will be using ozone plus UV on its Coquitlam 
source, its treated quality would be excellent.  

 Helps Redundancy: Should there be a failure of the Norrish Creek source, a Metro supply 
would reduce the impact. 

Option Drawbacks 
 Possible Higher NPV: While the capital costs may be less than developing a large new 

natural source, the NPV may be higher due to the Metro’s bulk water costs.   

 Many Unknowns:  Metro may not have the excess capacity or a willingness to supply the 
AMWSC with water.  The terms of a supply agreement may not ultimately be in the best 
interests of the AMWSC.   

Minimum Anticipated Capital Costs 
No costs for this infrastructure are assumed at this time since values are likely to vary 
significantly depending on the nature of a water supply agreement with Metro.  
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Further Investigations Required 

In-House Consultants 
 Since no recent discussions have occurred 

with Metro to determine if they have excess 
capacity in their system and/or whether 
there is a willingness to supply water to the 
AMWSC, a letter would first need to be sent 
by the AMWSC to indicate a potential 
interest in Metro water.   

 If Metro has an interest in supplying water 
to the AMWSC, then Metro and AMWSC 
staff could enter into technical discussions 
to determine conceptual level supply 
options and costs.  

 Metro Vancouver would likely charge the 
AMWSC for their time exploring conceptual 
level supply options and costs. 

 

 

4.2 Abandon Investigations 
The discussions below explain why the following three alternate supply options are not 
considered viable.    

 

4.2.1 Municipal-Scale Wastewater Reuse 

In more and more areas of the world, municipalities are offsetting demands upon their natural 
water supplies by reusing wastewater.  In most cases, the wastewater is reused for non-potable 
purposes (e.g. irrigation and toilet flushing).  In other locations, it is pumped into the ground for 
aquifer recharge.     

In Abbotsford & Mission, wastewater flows to the JAMES wastewater treatment plant.  The plant 
is located on the south side of the Fraser River and west of the Abbotsford-Mission Bridge.  On 
a municipal-scale, it would be an enormous undertaking to re-route the plant’s effluent for reuse.  
Not only would the level of wastewater treatment need to be increased, but the AMWSC would 
need to install a non-potable pipe network to deliver the water to where it could be used.  
Considering the plant’s location, it makes more sense to withdraw water from the Fraser River 
upstream of the plant, where less treatment would be required and no secondary pipe network 
is needed. 

On a municipal scale, wastewater reuse is not recommended for further investigation. The 
AMWSC’s Water Efficiency Plan will explore the viability of the concept for individual customers 
and/or neighbourhoods.    
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4.2.2 Trucking Water for Peak Days 

Trucking water to meet peak day demands has significant health, safety and financial risks.  
Allowing the system to run low on water causes a loss of pressure in the distribution network, 
which can lead to water contamination, reduced firefighting capabilities and pipe collapse.  
Trucking water should be limited to emergency response only.   

 

4.2.3 Connect to Clearbrook Waterworks District 

The Clearbrook Waterworks District (CWD) is an independent water system within Abbotsford. 
The CWD sources water from the Abbotsford-Sumas Aquifer through a series of wells. While 
there is a courtesy connection to the CWD system for emergency use, the CWD does not have 
enough excess capacity in its system to supply the AMWSC.   There would also be issues with 
different system pressures should the CWD and AMWSC systems be linked.  
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CONCLUSIONS 
There are several water supply options available to the AMWSC to meet future water demands. 
However, some of those options are critically flawed and others have sufficient drawbacks to 
make it questionable whether the AMWSC should invest further resources into investigating 
their viability. This report has examined supply options in three distinct categories: (i) existing 
source expansion & infrastructure optimization, (ii) new natural source development, and 
(iii) alternate supplies. Out of eighteen options considered, six are suggested for further 
investigation (Table C1). 

 

Table C1 – Stage I Conclusions Summary 
Existing Source 

Expansion 
New Natural Source 

Development 
Alternate Supplies 

 Norrish Creek  Stave-to-Cannell Lake Recharge 
 Miracle Valley Aquifer 
 Fraser River 
 Stave Lake 

 Metro Vancouver Water 

 

The six preferred options provide the AMWSC with a set potential water supply solutions that 
span from small to large (Figure C1). However, the AMWSC has allocated a limited budget for 
the Study; therefore not all options can be short-listed for further investigation. Should the 
AMWSC maintain the Study budget as is, then Norrish Creek, Stave Lake, and the Fraser River 
are suggested priorities Stage II’s further investigations. 

 

Figure C1 – Preferred Options vs. Capacity 

 
 

 

Small 
(< 50 MLD) 

Large 
(> 200 MLD MLD) 

Fraser River 

Metro Vancouver Water 

Expand Norrish 

Cannell Recharge 

Miracle Valley 

Stave Lake 
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REPORT 

To: Abbotsford Mission Water & Sewer Commission 

From: Tracy Kyle , Director of Water & Solid Waste 

Date: June 27, 2012 

Subject: Maximum Hydraul ic Capacity Analysis 

Fi le: 5600-35 

Report No.: WSC 74-2012 

WATER & SEWER COMMISSION (WSC) RECOMMENDATIONS 

1. THAT Report No. WSC 74-2012, dated June 27, 2012, from Tracy Kyle, Director of Water & 
Solid Waste, regarding Maximum Hydraulic Capacity Analys is, be received; 

2. THAT the allocation of water between Mission and Abbotsford be based on a hydraulic 
capaci ty of 135 MLD, rather than source capacity of 150 MLD; and 

3. THAT staff draft a Memorandum of Understanding to allocate existing water supplies based 
on system hydraulic capacity. 

BACKGROUND 

In June 2011, the Abbotsford Mission Water & Sewer Commission {AMWSC) directed staff to 
draft a Memorandum of Understanding (MOU) that will outline the principles for amending the 
existing Abbotsford/Mission water agreements to reflect the ongoing cooperation between 
Abbotsford and Mission, and to allocate existing water supplies. As the regional water system 
nears capacity, it is necessary to allocate the water supply. Due to geographical location, 
Miss ion is able to draw water from the Cannell Lake and Norrish Creek sources before 
Abbotsford. 

In August 2011, Report No. WSC 81-2011 provided an update on the AMWSC water source 
capacities. It explained that incremental gains from well rehabll itation, re-activation of the Pine 
Well and the amendment to the Cannell Lake water license raises the tota l avai lable source 
capacity from 143 MLD to approximately 150 MLD. Once the Bevan Wells can operate at their 
design capacity\ the source capacity would be approximate ly 170 MLD. 

1 i.e. once AMWSC completes mitigation works required by the Bevan Environmental Assessment certificate. The Environmental 
Assessment certiciate will permit operation of the Bevan Wells at full capacity until the end of 2015. 
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The previous report spoke of the AMWSC's total source capacity; this report discusses the 
maximum ''hydraulic capacity" of the AMWSC system2

. If the infrastructu re used to convey water 
is undersized or not optimally configured, then it won't be possible to leverage the ful l capacity of 
the sources. In such a case, the hydraulic capacity of a system will be less than the tota l 
capacity of the sources. Simply, all the water that is available at the source will not be available 
at the ta p. 

The AMWSC retained a hydraul ic modeling consultant {GeoAdvice Engineering Inc.) to 
investigate the maximum hydrau lic capaci ty of the existing water supply system. This information 
is needed for future supply planning work currently underway. The following discussion explains 
the modeling results. 

DISCUSSION 

The AMWSC maintains a computer model of its water supply system that integrates the 
Abbotsfo rd and Mission distribution systems. The computer model was constructed, calib rated 
and val idated in 2010. 

Results of Modeling 

Using the AMWSC model, GeoAdvice concludes that: 

• The regional water system as currently configured and with approximately 150 MLD 
avai lable at the sources, is hydraul ically limited to approximately 135 MLD3

. That is, if 
customers are pulling 150 MLD out of the ir taps, only 135 MLD is travelling along the 
transmission system from the sources to municipal take-off points and the remainder is 
being supplemented by reservoir storage. 

• Once the Bevan Wells can operate at full design capacity, the maximum amount of water 
that can be delivered to customers when they are demanding 170 MLD is 155 MLD. The 
reservoirs would only be able to sustain the higher 170 MLD for short periods {i.e. 1-2 
days). It is not recommended that 155 MLD be used to al locate the supply because the 
modeling shows that whi le the Mission distribution system has no operating issues, the 
Abbotsford distribti on system has several reservoirs with compromised fire-fighting 
storage.4 

The AMWSC has recognized system hydraulic deficiencies since it assumed respons ibility for 
the system in 2005. Over the last several years, the AMWSC completed projects aimed to 
optim ize the system {i.e. raise the system's hydrau lic capacity closer to what is available from 
the sources). Such projects include twinn ing the transmission mains with larger pipes along 
Maclure and Gladwin Roads and modifications to the Maclure Level Control Station. The 
modeling exercise incorporated these system improvements into the analyses. 

Engineering and Operations staff met in February 2012 to brainstorm ideas for further improving 
the system's hydraul ic capacity. While there may be some minor incremental improvements that 
cou ld be achieved (e.g . adjusting take off point Pressure Reducing Va lve (PRV) settings and 
upsizing certain line valves), there isn't any 'low hanging fruit' left. Only continued multi-mi ll ion 
dollar transmission main upsizing will provide significant gains. 

2 In actua lity, Report WSC 81-2011's capacity values include that for Norrish as avai lable at Bell Road . i.e. Its 'source capacity is 
actually the licensed amount of 141.5 MLD (max day, or 92 MLD average day) , however these values are downgraded to 89 MLD 
after the losses caused by the transmission main down the mountain. 

3 Theoretically, modelling shows that an additional 10 MLD might be attained. but actua l historical operation experience does not 
support this. 

4 The Mission distribution system has no reservoi rs . Due to Mission's geographic location. the water sources act as storage for fire
fighting . 
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Additional Factors to Consider 

• The system, as currently configured, does not allow operation with optimal prioritization of the 
three sources5

. When the wells are turned on, they create a back pressure in the system that 
slows flow from Norrish and Cannel l. While there may be some system controls solutions to 
moderate this problem, it isn't something that can be completely corrected. 

• The AMWSC reservoirs function wel l at the 2010 Maximum Day Demand (MOD) 
(1 07.6 MLD)6

. However, when demand reaches 2010 MOD + 25% {134.5 MLD), the model 
indicates that there will be difficulty maintaining full recharge at the Maclure Reservoir and 
several other downstream Abbotsford reservoirs will be stressed. One must bear in mind that 
the modeling exercise only examines system behaviour over 48 hours under the maximum 
water demands. There have already been incidents in the past where Maclure Reservoir has 
not fu lly recharged after several days of high demands, which help to va lidate the model 
results. 

ANALYSIS 

The GeoAdvice model ing revealed some important information about the existing AMWSC 
system. Within the ir report, they recommend some model ing to examine: 

• The impacts of minor changes to the existing infrastructure to improve hydraulic capacity. 
Possible changes to explore include upsizing valves along the transmiss ion mains, upsizing 
the Clayburn Creek Crossing and modifying PRV settings at various take-off points; 

• If there are solutions for running the wells without compromising Norrish Creek and Cannell 
Lake flows; 

• The impact of increased treated water storage upon the system hydraulic capacity. 

In addition to the above, future discussions regard ing al location of water between Mission and 
Abbotsford should be based on hydraulic capacities, rather than source capacit ies. 

FINANCIAL IMPLICATIONS 

There is no budget for further system optimization modeling as suggested above. Should the 
AMWSC wish to pursue such modeling exercises, a $50,000 budget is needed . There are no 
budgets from which to transfer funds, so a budget amendment would be required by Abbotsford 
and Mission or this would need to be funded in future years. ' 

COMMUNICATION PLAN 

No communication plan required. 

5 Theoretically, it wou ld be in the AMWSC's best interests to provide the first approximate 100 MLD wi th Norrish + licensed Cannell 
capacities (i.e. full gravity supply). Once demands rise above this po int, use Cannell until lake levels drop to a point threatening 
continued supply to Miss ion zones. Only then, turn on the Abbotsford wells (i.e. purnping costs). 

6 GeoAdvice modeling also examined all Abbotsford municipal reservoi rs. The results for those facilities are beyond the scope of th is 
report. 
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SUMMARY 

A Memorandum of Understanding to al locate existing water supplies based on system hydraulic 
capacity should be drafted . The allocation of water between Mission and Abbotsford should be 
based on the hydraulic capacity of 135 MLD, rather than source capacity of 150 MLD. Should 
the AMWSC wish to pursue such modeling exercises, a $50,000 budget is recommended. 
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Annual Consumption Patterns 

• Use 74% more water in summer than winter 

• Used bulk meter data, ICI meter data, multi family meter 

data 

• Our share of sewer use is 19.5% but water is 25.5% 
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Mission’s Consumption 

 Mission uses 60% more water than Abbotsford, costs more, 
puts stress on partnership 

 2012 Abbotsford consumption is approaching 220 l/pc/day – 
they have universal meters 

 No incentive to conserve with Mission’s flat rate 

 Consistent with federal statistics that metered communities 
use 39% less water than non-metered 
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Model Results 

• Maximum Day Consumption can be met until 2021, 

2034, 2041 for low, moderate and high scenarios 
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Start of Feedback 

 Next Steps 

 Prepare water rate review. Address issues like: 
 - secondary suites 
 - % of charge that is consumption based vs. flat rate 
 - strata units 

 Prepare communication strategy 

 Begin public consultation 

 Several opportunities 

 Water Efficiency Plan sessions 

 Website 

 Presentations 

 Future dialogue sessions 
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Item 3b) ii. Strategic Long Term Water Supply and Demand 
Management Study can be found on page 199. 
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Notice of Motion  by Councillor Braun  

Regarding Reports WSC 73-2012 Water Demand Projections  
and WSC 74-2012 Maximun Hydraulic Capacity Analysis 

September 12, 2012 
 
 

Moved by Councillor Braun, seconded by Councillor Luck, that further consideration of the Notice of Motion 
by Councillor Braun regarding Reports WSC 73-2012 Water Demand Projections and WSC 74-2012 Maximun 
Hydraulic Capacity Analysis, be deferred and the matter be referred to a Joint Council meeting. 
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MEMO TO:   Abbotsford Mission Water & Sewer Commission 
 
MEMO FROM:   Henry Braun, Councillor, City of Abbotsford 
 
SUBJECT:   Reports WSC 73-2012 & WSC 74-2012 
 
DATE:     August 7, 2012   
 
This memo highlights some issues/concerns that I intend to raise under “Business arising out of 
the Minutes” concerning the two referenced reports in Appendix “A”.   
 
Given the length of Appendix “A”, I feel it is better to provide my questions/concerns ahead of 
time so that I did not bore anyone by reading the material at the meeting.   It also provides 
commission members the opportunity to review this before our meeting. 
 
Opening Remarks (oral), before Appendix “A” discussion 
 
Madam Chair; Over the last six months I spent countless hours reviewing the Water Master 
Plan, staff reports and consultant studies and I have come to a place where I am not sure what 
to believe regarding our water system. 
 
During the referendum, we were told that the most critical concern was a new water supply 
source and that Stave Lake was the only viable, long-term solution.  The latest plans appear to 
pick and choose from previous studies and reports including the 2010 Master Plan, the Joint 
AMWSC DCC program, the AMWDSC Capital Plan 2012 – 2031 and the City of Abbotsford 2012 
– 2016 Master Plan.   While there are common projects, the costs vary and it is difficult to 
determine how and why a specific project is being brought forward to construction.  
 
Now that it has been shown that the water supply source is not as urgent a matter as was 
previously portrayed, we are being told that system capacity seems to be the overriding 
concern.  In other words, based on the latest Report; our current supply system appears to be 
sufficient until 2030 and maybe as far out as 2035, BUT, we can’t deliver the water through the 
existing piping system – that is an entirely different problem than what the public was being 
told just nine months ago. 
 
Examples of what I mean are outlined in Appendix “A” (attached), taken from the reports which 
we received at the last AMWSC meeting.  There are numerous other factors that I could 
highlight but didn’t due to time constraints.  This memo and Appendix “A” is only intended as a 
sample of the complexity and confusion caused by all these issues.  
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APPENDIX “A” 
 
 

1. Report No: WSC 73-2012 – Water Demand Projections 
 

a) Referring to Page ii of the Executive Summary – the last paragraph refers to System 
Capacity of 135 MLD to 155 MLD.   
 
There is no indication of how these numbers were calculated.   In previous studies, such 
as the Master Plan, the comparisons have always been to the water supply source.  In 
the Master Plan the available sources listed were: 
 

i) Norrish Creek   89 MLD 
ii) Cannell Lake       9 MLD 
iii) Wells (prior to Bevan wells) 45 MLD 

Total                         143 MLD 
 

Since then, the Bevan wells have been added for an additional flow of 25 MLD, which 
brings the total current water supply capacity to 168 MLD.   
 
I acknowledge that staff stated in the same section of the report that the Bevan wells 
are only approved until 2015 and may not be available beyond that.  While that is 
technically correct, it omits one very important point.  What is not stated in the report is 
that we only asked for approval to the end of 2015, since that was when Stave Lake was 
to come on line.  Therefore, we got exactly what we asked for, nothing more, and 
nothing less.  I find it difficult to believe that after spending $6.2 million dollars to 
develop the Bevan well’s, the Province would deny an extension beyond 2015. 
 
Referring to the Water Demand Curve, chart on page 128 of the last AMWSC 
information package (Fig 5.1 elsewhere but not labeled here), following the blue dotted 
curve, we have enough water to meet the peak water requirements to beyond 2030  
without any further improvements. 
 

b) SECTION 3 – EXISTING DEMAND CONDITIONS 
 
Section 3.1 (page 2 of the Report) – Residential population estimates state that 93% of 
the Abbotsford population was serviced in 2011 (according to GeoAdvice Inc.).  The 
2010 AECOM Master Plan estimated the service population to be 85%.   Based on 
GeoAdvice figures, we are now being told that the population service has increased by 
9%.  Again, there is no rational provided to understand on what basis the Master Plan 
percentage of 85%  was increased to 93%.   
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The 2010 AECOM Master Plan estimates that Clearbrook Waterworks District (CWD), 
services a population of 7,116, (staff estimate that this is now 7,500 people), plus an 
additional 11,000 people in the rural areas who are serviced by their own wells.  That 
means that approximately 18,500 people out of a total population of 140,000 are not 
serviced by city water.  Interestingly, CWD estimates that their service population is 
13,500, a much higher figure than either AECOM or GeoAdvice used.  Either way, it is 
likely that the AECOM Master Plan estimate of 85% is the better approximation rather 
than the 93% used by staff in Report WSC 73-2012.  It would then follow that the water 
consumption modeling is likely to also be higher than it ought to be.  

 
c)  SECTION 3.5 (page 4 of WSC 73 – 2012, states that the Average Daily Demand (ADD), in 

2011 was 68.5 MLD, which is a 7% decrease from 2010 (73 MLD).  The Report goes on to 
state the mid-point estimation for 2012 ranges from a low of 63 to a high of 78 MLD.  
Our average daily usage for the 7 months ending July 31, 2012, is slightly lower 
compared to 2011.  Therefore, it is likely that the 2012 ADD usage will be somewhere 
between 68 - 70 MLD, which represents only 41% of our total current supply capacity.   

 
 

2. Report No:  WSC 74- 2012 – Maximum Hydraulic Capacity Analysis 
 

Report No: WSC 74-2012 presents numbers for the source capacities of the AMWSC and 
the hydraulic capacity of the system.  The report states that the source capacity is now 
at approximately 170 MLD when the Bevan wells are included.  According to the Water 
Demand Chart contained in the WSC 73 – 2012, this would meet the needs for the 
AMWSC beyond 2030.   
 
However, what is now coming out is that the configuration of the water system limits 
the outflow to the customers to only approximately 135 MLD.  So it appears that the 
water source is not the real problem.  The problem can be likened to pouring 2 litre’s of 
water into a 1 litre container.  
  
There is no information provided in these Reports that supports how the system 
capacity numbers were determined.  Secondly, why is this approach being used when all 
previous studies have been based on the source capacity, as opposed to hydraulic 
capacity of the system?  

 
While I have other concerns with respect to the supply options, water user rates and the 
DCC’s, for the sake of brevity, I won’t go into any detail at this time. 
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Closing comments (Oral, after discussion of Appendix A):   
 
Madam Chair,  
 
Based on the information contained in Appendix “A” and for the sake of the citizens of 
Abbotsford the time has come to be open and transparent about the problems with our city 
water. The public resoundingly defeated the water referendum despite heavy promotion paid 
for by the city tax dollars. The review of our water options since the referendum seems to point 
to a thinly veiled attempt to convince the voters that a new source was necessary.  In fact, it 
now appears that the new water source idea was a Trojan horse that diverted attention away 
from the real issue: the entire waterworks system has been overtaxed by development to the 
point where major upgrades to the delivery system are required.   
 
By focusing voter attention on "fixing" the supposed sources of water crisis,  the major cost of 
the system upgrades would be unfairly shifted to residential users.  It was new development 
that should have picked up the costs to upgrade the deficient system all along.   Unfortunately, 
the DCC accounts have been depleted and, in several cases, are now in the red. Hence, we have 
no money to fix the deficiencies in our delivery system unless we borrow the money.   
 
This entire situation is not acceptable.   Therefore, I am calling for an independent peer review 
of the City’s water issues. Given the history of this matter, the people of Abbotsford need to 
know the truth.  We need to regain the confidence of the public in order to move forward.  I 
don’t know what such a study will cost but I believe we need to spend the money in order to 
“get to the bottom” on what is going on. I also believe it will be money well spent. 
 
Several months ago I asked for the same thing but failed to garner sufficient support at the 
AMWSC.  I believe the time has now come to quit spending more money on self-serving studies 
that appear to avoid rather than confront the real issues.  The sooner we get to the truth, the 
sooner we can begin to do what is necessary to fix the problems.  
 
I believe that the AMWSC needs the help of independent professionals to sort out all these 
issues so that the AMWSC will be in a learned position to make sound business decisions going 
forward. 

 
Until we have objective, supportable and independent information, we cannot move forward 
with decisions, and we cannot give the voters of Abbotsford and Mission what they deserve: 
the truth about the real water issue. 
 
 
Madam Chair, in light of these latest Reports, I would Move that:  
 

1. The Abbotsford Mission Water Sewer Commission contract with a professionally qualified 
engineering consulting firm to independently review existing Water Master and Capital Plans, 
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Consultant Studies, staff reports and other materials related to the Cities' water supply.  The 
consultants will work with and report directly to the AMWSC and conduct its study in 
accordance with the approved Terms of Reference.  The study will be funded from the existing 
2012 Water Capital Plan. 
 

2. The Abbotsford Mission Water Sewer Commission appoints a Water Supply Review Committee 
that will incorporate the following items as part of the Terms of Reference, namely; 
 
A. General 

 
1. The Review Committee establishes Terms of Reference for the evaluation. 

 
2. Terms of Reference to include reporting structure. 

 
3. Consultants selected for the review must not have any prior contact with the 

previous public process or development of the city’s Master Plan. 
 

4. Staff to provide administrative and research support only. 
 

5. Consultant reports directly to Water Supply Review Committee. 
 

B. DETAILED CONSIDERATION 
 

1. A review of the city’s Master Plan but further detailed examination and re-
evaluation of only 4 or 6 of the Options. 

 
2. Only Stave Lake, Norrish Creek, Harrison River, and Fraser River options have to 

be re-examined since the others have been virtually eliminated due to excessive 
distance from the core area or due to environmental concerns. 

 
3. The reviewing Consultants should have access to both the city’s Water Supply 

Model and the Financial Model used to arrive at the previous recommendations. 
 

4. The previous projection must be re-evaluated and re-examined from the point of 
view of risk potentials.  Conservation measures should be given firm 
consideration within the aspect of the risks this might present.  Similarly, the 
upgrade of the Norrish Creek system by installing an additional supply line 
should be compared to the costs and risks of constructing a booster pump 
station in the Hatzic area. 

 
5. The Consultant should decide whether to provide detailed updated cost 

estimates or whether to use cost price indexes applied to previous estimates.  In 
any case the rationale should be presented to the Review Committee.  

 

197



 
3. Staff is authorized to conduct the search process for a consultant in accordance with City 

purchasing policies and present a short list of candidates to the next AMWSC meeting for 
selection. 
 

Patricia:  Should I run these motions by Bill Flitton to see if he can reduce the wording without losing the 
essence or intent of the motion? 
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Engineering and Public Works 

Staff Report to Council 

 Page 1 of 4  

File Category: INF.WAT.STU 
File Folder: Water Supply 

DATE:   September 4, 2012 

TO:   Mayor and Council 

FROM: Mike Younie, A/Deputy Director of Engineering 

SUBJECT: District of Mission Strategic Long Term Water Supply and Demand 
Management Study 

ATTACHMENT(S): Strategic Long Term Water Supply and Demand Management Study (Study) 

RECOMMENDATION(S): 
1. That the Study be presented at the September 13, 2012 Abbotsford Mission Water and 

Sewer Commission (AMWSC) meeting; 

2. That Council release the Study to the public as part of an overall communication plan 
regarding water supply, demand and the need to adopt a Wise Water Management approach 
and request the public’s input on this report and how to best serve their interests.  This could 
be done in concert with the planned AMWSC public consultation program, Council’s 
Community Dialogue session in October 2012, presentations to community groups and by 
using the City Page and District website; 

3. That Council support a universal water meter program, phased in over 3 years, in principle 
pending the outcome of the public input in (2) above; 

4. That Council and staff explore opportunities to improve Mission’s oversight within the 
AMWSC; 

5. That staff and Council, in conjunction with the AMWSC, ensure that Mission will not be 
expected to make significant investments in a new water source within a reasonable time 
after implementing a universal water metering program; 

6. That staff and Council, in conjunction with the AMWSC, implement the Wise Water 
Management principles throughout both Mission and Abbotsford by developing a 
comprehensive communication plan and developing measurable actions that can be 
implemented to measure progress towards implementing the principles; 

7. That staff and Council, in conjunction with the AMWSC, decide what is the best solution for 
increasing existing system capacity and / or reducing maximum day consumption and when a 
new source may be truly required.  Any decision on a new source must include an evaluation 
of the ability to add value to the current system, in particular, the best use of Cannell Lake. 

PURPOSE: 
The purpose of this report is to present staff’s Strategic Long Term Water Supply and Demand 
Management Study (“Study”) to Council, the public, the AMWSC’s September 13, 2012 meeting and 
that staff and Council implement the numerous recommendations contained in the Study. 
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 STAFF REPORT TO COUNCIL Page 2 of 4  

BACKGROUND: 
Staff was requested to complete a Strategic Long Term Water Supply and Demand Management 
Study and work with the Water Supply Task Force prior to presenting the report.  Work has been 
ongoing since the spring and the final report is now ready for presentation to various stakeholders. 

DISCUSSION AND ANALYSIS:  
The Study has confirmed, similar to the 2010 Water Master Plan, that Mission’s single family 
residential homes are using about 460 litres of water per person per day or about 60% more than an 
equivalent home in Abbotsford used in 2011.  When reasonable assumptions are made with respect 
to Mission’s share of the water system’s capacity, Mission’s maximum day consumption (MDC) has 
been exceeding its share from 2003 to 2011.  With the recent increase in supply due to the Bevan 
wells, Mission’s MDC can again be met until about 2021 depending on confirmation of Mission’s 
share of the total system and depending on what measures are implemented to reduce MDC. 

A spreadsheet model was used to predict water demand until 2050 under three different water 
conservation scenarios – status quo, a voluntary water meter program and a universal water meter 
program.  These scenarios would meet MDC until about 2021, 2034 and 2041, respectively.  A 
financial analysis indicated that the universal water meter program has a lower net present value over 
the lifespan of the meters due to lower operating costs related to greater conservation of water. 

The Study introduces the concept of Wise Water Management, which is based on the following 
principles: 

• Recognizes that water and water supply infrastructure are valuable assets and important for 
Mission's community well being and growth 

• Opportunities for innovative cost effective efficiency improvements in the supply system must 
be exhausted prior to developing new sources 

• Measures must be implemented to reduce MDC and delay the need for developing new 
sources 

• Sustainable water stewardship 
• Long term fiscal responsibility and financial sustainability to fulfill our commitment to inter-

generation equity 
 

Only after actions have been taken to address these principles should a new water source be 
developed.  MDC was shown to occur only several times a year and for no more than 4-5 consecutive 
days at a time.  Managing MDC and maximizing supply from the current system could significantly 
delay the need for costly new infrastructure.  Emphasis was placed on the need to examine Cannell 
Lake’s role in meeting the MDC by managing the interaction between the Abbotsford wells and 
releases from Cannell Lake during summer months.  Pumping water from a new source into Cannell 
Lake to offset or replace daily releases could be an effective way of meeting MDC for many years.  
The Study completed financial analyses for different ownership models for new Miracle Valley wells 
and Stave Lake together with interactions with Cannell Lake. 

It is recommended that Mission proceed with a universal water metering program, phased in over 3 
years, as it was found to provide the best overall value.  In effect a universal water metering program 
acts as a new water source for Mission allowing the MDC to be met for an additional 20 years.  There 
is a risk however, that Abbotsford would want to proceed with a new water source prior to the 20 
years expiring.  Mission needs to ensure that Abbotsford recognizes that Mission would not have 
sufficient funds to invest in a new water source prior to the 20 years expiring and will need to 
negotiate an agreement that Mission would only contribute when it needs additional water. 
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By implementing universal water metering in Mission, WWM can be rolled out to each community in a 
consistent manner.  Measurable actions to manage the water system can be implemented in each 
community to measure progress towards meeting the principles. If and when a new water source is 
required, it must be considered within the context of WWM by adding value to the existing system and 
focusing on managing MDC to try and get it closer to the average day consumption.  

The Study recommends that Cannell Lake may serve a critical role in meeting current MDC as well as 
a component in any new water source.  In addition, the Miracle Valley well option should be examined 
in more detail, particularly the implications of developing a high capacity well with a direct hydraulic 
connection to Stave Lake and what the advantages and disadvantages would be of pumping that 
water into Cannell Lake.  

The Study recommended operational improvements in the system be implemented and staff will work 
towards meeting those recommendations.  The value of the AMWSC partnership was discussed and 
the study recognizes that there are definitive benefits to remaining in the partnership at this time.  
However, the Study recognizes that there are opportunities to improve Mission’s oversight of the 
AMWSC and those opportunities need to be explored at the AMWSC. 

Staff recommends that the Study be released to the public through a variety of means including being 
presented to the September meeting of the AMWSC.  In addition, the Study’s results should be 
incorporated into this fall’s public consultation sessions that the AMWSC is hosting regarding water 
efficiency and supply and could also be discussed at Council’s October Community Dialogue session. 

COUNCIL GOALS/OBJECTIVES:  
This report meets an action under Council’s Infrastructure and Facilities Development Goal.  

FINANCIAL IMPLICATIONS: 
There are significant financial implications with the recommendations associated with the Strategic 
Long Term Water Supply and Demand Management Study in terms of implementing a universal water 
metering program, implementing measures to reduce MDC and maximize supply from the existing 
system.  At this point, staff is recommending that public feedback on the ideas and strategies set out 
in the report be solicited and that a final decision regarding universal water metering be made after 
the feedback is received, likely in October 2012. 

COMMUNICATION: 
The Study recommends that considerable communication occur around the study and its 
recommendations.  Much of that communication will occur in tandem with the AMWSC public 
consultation sessions that are planned for this fall.  Council’s Community Dialogue session in October 
is also an opportune time to request feedback from the public.  Staff will communicate with the public 
and also provide opportunities for feedback should it be released.  This will include City Page articles, 
feedback via email and staff will make themselves available to make presentations to local groups. 

SUMMARY AND CONCLUSION:  
A Strategic Long Term Water Supply and Demand Management Study has been completed for 
Mission.  The report found that a home in Mission consumes significantly more water than a typical 
house in Abbotsford. A universal water metering program could extend the existing supply for 20 
years although the significant investment required by Mission needs to be respected by Abbotsford in 
that Mission would not be in a position to contribute to a new AMWSC water source until the 
additional supply was required by Mission.  A Wise Water Management approach is suggested where 
a new water source is delayed until all gains from managing maximum day consumption and 
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maximizing the existing supply are realized.  Mission needs to insist that, if a new source is required, 
the new source will add value to the existing system and Cannell Lake is fully examined as it is 
believed it offers significant advantages to managing maximum day consumption.  In addition, Miracle 
Valley wells should continue to be examined – particularly in conjunction with Cannell Lake. 
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Executive Summary 
 
The District of Mission and the City of Abbotsford co-own and share a regional water 
supply system that is overseen by the Abbotsford Mission Water and Sewer Commission 
(AMWSC).  The District of Mission Council requested that a long term water supply and 
demand management study be completed for the District.  The objectives of this study 
were: 

a) Demand Management: 
i. To be able to assess demand management needs for the next 10-15 

years that will allow infrastructure investments to meet real needs and 
responsibly balance the goals of minimizing both short and long term 
costs; 

ii. To identify future (40 years) water supply needs given various water 
conservation and community growth scenarios; 

 
b) Financial Planning: Identify options related to infrastructure investment funding 

and water pricing strategies to balance our short and long term requirements and 
determine the implications for the District’s financial plan; and 

 
c) Water System Oversight Changes: Highlight changes that would improve 

oversight of the water system. 
 

Demand Management 
Mission’s average day consumption of water is approximately 19,000 cubic metres (m3) 
and is consumed by single family homes, multi family homes, the industrial, commercial 
and institutional (ICI) sector and non-revenue water.  Consumption for single family and 
multi family units in Mission in comparison to Abbotsford and the provincial average are 
as follows: 
 

 Mission’s Consumption Abbotsford’s Consumption Provincial 
Average 

 m3 per year 
per home 

                        2011                 2012                
------------------litres per person per day------------------- 

Single 
Family 
Homes 

527 466 293 220 

440 
Multi Family 

Homes 
145 234 256 NA 

 
ICI consumption was shown to vary significantly from year to year as a result of 
economic conditions but accounts for approximately 15% of annual consumption in any 
given year.  Non-revenue water was determined to be approximately 20% of annual 
consumption and includes leaks, sewer main flushing and fire fighting uses.  
 
A spreadsheet model was developed to forecast future water consumption in Mission 
using three water conservation scenarios: 

1. A status quo water conservation scenario, which is a continuation of today’s 
situation where education and awareness is improving and rebates for low flow 
toilets and high efficiency washing machines, are in place. 

2. A moderate water conservation scenario based on implementation of a voluntary 
residential water meter program and overall conservation estimated at 18%  
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3. A high water conservation scenario based on a universal residential water 
metering program, phased in over 3 years, and overall conservation estimated at 
37%. 

 
Although the portion of the water system that Mission is entitled to has never been 
formalized by the AWMSC, it can be assumed that Mission would have access to an 
amount of water based on its consumption and / or share of assets.  The current 
average day consumption (ADC) can be met by this assumed share of the existing water 
supply until 2048 whereas the current maximum day consumption (MDC) is predicted to 
exceed Mission’s theoretical share within the next decade.  Maximum day consumption 
was shown to only occur over a 2-3 month period and only for 3-4 days at a time yet it is 
this demand for which the water system must be designed to supply and / or for which 
the demand must be managed. 
 
The concept of Wise Water Management (WWM) is recommended as a means of 
managing MDC and system supply.  WWM makes the best use of the existing water 
supply system and capacity and is based on the following principles: 
 

• Recognizes that water and water supply infrastructure are valuable assets and 
important for Mission's community well being and growth 

• Opportunities for innovative cost effective efficiency improvements in the supply 
system must be exhausted prior to developing new sources 

• Measures must be implemented to reduce MDC and delay the need for 
developing new sources 

• Sustainable water stewardship 
• Long term fiscal responsibility and financial sustainability to fulfill our commitment 

to inter-generation equity 
 
Only when these principles are met should expensive new water sources be developed.  
Measurable actions, based on the WWM principles, need to be developed by the 
AMWSC and could include: 

• Increased target for actual supply from existing system 
• Targets for MDC  
• Seasonal lawn sprinkling and outdoor water use bans 
• User rates based, in part, on consumption with seasonal surcharges 
• No borrowing for future improvements and no transfer of required investments to 

future generations 
 
Financial Planning 
Several new water sources, including the two water meter programs (voluntary and 
universal), were evaluated for their implications for water supply and the District’s 
financial plan.  The new potential water sources were chosen to provide a broad 
representation of potential solutions and are not exhaustive – an exhaustive analysis is 
currently being completed by the Abbotsford Mission Water and Sewer Commission 
(AMWSC).  Figure E1 below provides a conceptual representation of the water supply 
and cost implications of the conservation scenarios and potential new sources while the 
following table provides the extension offered by each solution and the net present value 
(NPV) results of the financial analysis. 
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Owner Water Supply 

Option 
# Years 

System is 
Extended 
Beyond 

Status Quo 

Lifecycle 
Cost 
NPV 
($) 

NPV 
per ML 
($/ML) 

NPV per Year 
of Extension 

($/Yr) 

Mission 

Voluntary Meters 13 $7,150,800 $257 $550,061 
Universal Meters 20 $5,714,300 $81 $285,715 

Miracle Valley 
Wells 

(Low Cap.) 
32 $62,567,200 $275 $1,955,225 

AMWSC 

Miracle Valley 
Wells 

(Low Cap.) 
9 $9,983,200 $733 $1,109,250 

Miracle Valley 
Wells 

(High Cap.) 
32 $12,440,000 $55 $388,750 

Stave L. to Cannel 
L. 25 $19,271,500 $153 $770,861 

Stave Lake 40 $78,529,600 $235 $1,963,240 
 
While the Stave Lake option provides the greatest extension to the water supply (40 
years), universal water metering provides the best overall value at this time.  The study 
recommends that a universal water metering program, to assist with reducing MDC, be 
implemented but that Mission work closely with the AMWSC to adopt a WWM approach 
that will also look for efficiency improvements in the current system.  The current system 
has a theoretical supply capacity of 170.8 megalitres but only 155 megalitres is actually 
available for consumption and only for 3-4 days at a time.  Opportunities to extract 
additional water from the existing system, and to make the best use of available supply 
(e.g: reservoir strategies) need to be explored prior to simply constructing a new water 
source. 
 
Figure E1 shows Mission’s MDC over time for various scenarios.  The assumed range of 
Mission’s existing supply is shown as the shaded areas, the supply and cost of 
additional potential new water sources as blue horizontal lines and the MDC from the 
three water conservation scenarios as a solid, dotted and dashed line, respectively.  
Using the middle of the shaded area as Mission’s maximum water supply, the universal 
water metering program extends the status quo from 2021 to 2041 or 20 years as 
indicated in the above table.  The figure can be used to explore the various impacts on 
Mission’s water supply and demand from adding new water sources or managing 
demand (conservation) from metering. 
 
In effect, the investment required by Mission for a universal water metering program is 
on the scale of developing a new water source.  Mission needs to ensure that a new 
water source will not be developed by the AMWSC for a reasonable period of time after 
the universal water metering program is implemented.  This entails working with 
Abbotsford to demonstrate that the risk is manageable (by managing MDC) for the 
period of time or negotiating an agreement that Mission will not contribute to a new water 
source until Mission needs the water to meet its demand. 
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Figure E1: System Supply Capacity (shaded areas) and Maximum Daily Consumption for Status Quo, Voluntary Water 
Meters and Universal Water Meters and Additional Supply and Costs of Five New Water Source Solution 
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In addition, Abbotsford needs to ensure that its current search for a new water supply is 
actually necessary at this time and should focus on potential expansions that provide 
added value to the existing system.  Cannell Lake may represent a significant 
opportunity to maximize system optimization by using its natural reservoir characteristics 
to release water to meet MDC demands.  This can be further exploited by maximizing 
the use of existing wells during periods of elevated demand and saving Cannell Lake, to 
the extent possible, to meet MDC.  Pumping water from Stave Lake or new wells to 
Cannell Lake will further increase the ability to meet MDC well into the future. 
 
Water System Oversight Changes 
The AMWSC partnership works well when supply exceeds demand as has been the 
case over the last decade, however, when either partner reaches their theoretical 
capacity of the system, the joint partnership needs to agree on proactive yet affordable 
measures to address the supply shortage.  However, Abbotsford’s overwhelming 
consumption results in them being the drivers of the AMWSC system.  Notwithstanding 
this, there are opportunities for Mission to improve its ability to affect the oversight of the 
AMWSC.  Some examples could include having regional staff reporting to the AMWSC 
directly, having a regional staff member located in Mission or having Mission staff take a 
more active role as project sponsor when retaining consultants. 
 
Next Steps 
District of Mission staff will be completing the following actions as a result of this study: 
 

1. Work with the AMWSC to evaluate whether further assessment of Miracle Valley 
wells is warranted; 

2. Provided (b) below is supported, initiate the work required to implement a 
universal water metering program including an evaluation of in home versus at 
property line installation costs.  This would include a user rate impact analysis 
and proposed pricing structure; 

3. Implement operational changes regarding ICI metering, leak detection, 
collaboration with large ICI consumers and increased regulation of outdoor water 
use; 

4. Begin using new bulk meters to confirm consumption patterns identified in this 
report; 

5. Engage AMWSC staff in a discussion of the impact of Mission’s peak hour 
demand on the system’s ability to supply Abbotsford to ensure undue risk does 
not exist; and 

6. Review this study against annual consumption data and growth forecasts and 
undertake any new studies as required, to ensure timely planning for major 
projects and expenditures. 

 
The following items are recommended as next steps for Council: 
 

a) Release this report to the public and the AMWSC as part of an overall 
communication plan regarding water supply, demand and the need to adopt a 
Wise Water Management approach and request the public’s input on this report 
and how to best serve their interests.  This should be done in concert with the 
planned AMWSC public consultation program and Council’s Community 
Dialogue session in fall 2012; 

b) Support a universal water metering program in principle pending the outcome of 
the public input in (a) above; 
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c) Explore opportunities to improve Mission’s oversight within the AMWSC; 
d) In conjunction with the AMWSC, ensure that Mission will not be expected to 

make significant investments in a new water source within a reasonable time 
after implementing universal water meters; 

e) In conjunction with the AMWSC, implement the Wise Water Management 
principles throughout both Mission and Abbotsford by developing a 
comprehensive communication plan and develop measurable actions that can be 
implemented to measure progress towards implementing the principles; and 

f) In conjunction with the AMWSC, decide what is the best solution for increasing 
existing system capacity and / or reducing MDC and when a new source may be 
truly required.  Any decision on a new source must include an evaluation of the 
ability to add value to the current system, in particular, the best use of Cannell 
Lake. 
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Glossary 
 

Term Abbreviation Definition 
Abbotsford Mission Water & 

Sewer Commission 
AMWSC Guiding body for regional water and 

sewer systems 
Advanced Metering 

Infrastructure 
AMI A water meter system capable of being 

read remotely 
Average Day Consumption ADC Overall yearly water consumption 

averaged to a single day 
Industrial Commercial 

Institutional 
ICI Non-residential sector, includes office 

buildings, hospitals, schools, 
businesses etc. 

Maximum Day 
Consumption 

MDC The daily consumption when the 
overall system demand is at the 

highest point for the year 
Net Present Value NPV NPV compares the value of a dollar 

today to the value of that same dollar in 
the future, taking inflation and returns 
into account. 

Peak Hour Demand PHD The hourly demand when the overall 
system is at the highest point for the 

year. 
Unit   

Cubic meters m3 Equals 1000L 
Cubic meters per day m3/D  

Litres L  
Litres per day L/D  

Litres per minute L/Min  
Megalitres ML One million litres 

Megalitres per day MLD One million litres or 1000 cubic meters 
per day 
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1. Introduction 
The District of Mission and City of Abbotsford co-own and share a regional water 
supply system that is overseen by the Abbotsford Mission Water and Sewer 
Commission (AMWSC).  In 2011, the AMWSC, based on the AECOM (2010) 
Water Master Plan, recommended that a new water source was required to 
immediately meet the water demand needs of both Mission and Abbotsford.  A 
$300M and 100 MLD new source from Stave Lake was proposed to be operated 
under a public-private partnership (P3) and could have supplied enough drinking 
water to meet projected demand until about 2050 given maximum growth and 
consumption assumptions.  Mission Council rejected the notion of a P3 
arrangement and the proposal was also defeated by Abbotsford residents in a 
referendum during the November 2011 municipal election.  Subsequent to the 
rejection of the P3 Stave Lake option, Mission’s Council decided to evaluate 
whether wells located in Miracle Valley could be used to augment Mission’s 
share of the system (Piteau 2012).  
 
The newly elected Mission Council resolved to fully investigate the current water 
supply and demand within Mission and the implications with respect to the 
regional water supply system between Mission and Abbotsford as Abbotsford’s 
preferred option remained the Stave Lake one albeit without the P3 model.  Of 
particular interest was a desire to investigate additional water sources that would 
be more cost effective in the short term and allow time for financial reserves to be 
accumulated until such time that a costly new long term source was truly 
required. 
 
2. Objectives 
The objectives of this study are: 

a) Demand Management: 
i. To be able to assess demand management needs for the next 10-

15 years that will allow infrastructure investments to meet real 
needs and responsibly balance the goals of minimizing both short 
and long term costs; 

ii. To identify future (40 years) water supply needs given various 
water conservation and community growth scenarios; 

b) Financial Planning: Identify options related to infrastructure investment 
funding and water pricing strategies to balance our short and long term 
requirements and determine the implications for the District’s financial 
plan; and 

c) Water System Oversight Changes: Highlight changes that would 
improve oversight of the water system. 

 
Recommendations made in sections 3 through 7 of this report have been 
highlighted using BOLD typeface. 
 
3. Water Supply System 
The existing Abbotsford Mission Water and Sewer Commission regional water 
system supplies treated bulk water to the City of Abbotsford and the District of 
Mission from two surface water sources (Norrish Creek and Cannell Lake) and 
about 20 groundwater wells.  A complete description of the system is available in 
AECOM Canada Ltd.’s AMWSC Water Master Plan (2010), Table 1 provides the 
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capacity of the various sources and an overview schematic is provided in Figure 
1. 
 
Table 1: AMWSC water sources 
Water Source Maximum Capacity (MLD) 
Norrish Creek 89 
Cannell Lake 11.8* 
Groundwater Wells 70 
Total 170.8 
* Can increase to 69.1 MLD when Norrish Creek supply is compromised 
 
 

 
Figure 1: Abbotsford and Mission Water Supply System (courtesy AMWSC)  
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Norrish Creek, including Dickson Lake reservoir (Figure 2), is the primary water 
source with the groundwater wells serving as a secondary source during peak 
water use periods and high turbidity events in Norrish Creek.  Cannell Lake is the 
only water source capable of feeding the higher zones in Mission.  It is reserved 
for these zones, but also supplements the lower zones in Mission and Abbotsford 
during high demand periods and when the Norrish Creek supply is unavailable 
due to turbidity events. 
 
The total capacity at the current time is 170.8 megalitres per day (MLD).  Due to 
hydraulic interactions in the system such as backpressure when wells are turned 
on, the overall supply is not equal to the sum of the maximum capacities of the 
individual sources.  A recent study (GeoAdvice 2012) determined that 
approximately 90% of the system supply capacity is hydraulically available.  The 
study also determined that a maximum withdrawal of 155 MLD out of the current 
maximum 170.8 MLD supply could only be sustained for about a week before 
Abbotsford’s reservoirs would fall to critical levels.  For the purposes of this 
study, it is assumed that 90% of the theoretical capacity is available for actual 
consumption but that the 155 MLD demand is a maximum day demand that can 
really only be met for several days in a row.  The long term maximum 
hydraulically available supply lies somewhere between 135 and 155 MLD.  Since 
maximum day consumption rarely last more than several days, the figure of 155 
MLD will be used in this report to represent the maximum supply of the system 
assuming that maximum day consumption will only occur for no more than 3-4 
continuous days at a time. 
 
Cannell Lake is a surface reservoir with a small catchment area of 2 km2 (Figure 
3).  The reservoir has a storage capacity of 1850 ML of which 1600 ML can be 
accessed through gravity.  A pump station can access non-gravity storage.  
Cannell Lake’s supply is restricted by the recently amended licensed annual 
average diversion rate of 11.8 MLD and maximum day diversions of 69.1 MLD 
that better reflects actual diversions over the last decade.  Diverting the licensed 
maximum daily amounts from Cannell Lake results in a 0.2 m daily drawdown 
which would last for about 27 days.  This maximum day diversion is not included 
in the system capacity (Table 1) as it is only intended for when the Norrish Creek 
system is compromised and it is not intended to address sustained peak summer 
demands.  Cannell Lake water is conveyed through 400 mm and 600 mm 
diameter water mains, which are capable of conveying a maximum of about 60 
MLD. 
 
Groundwater wells are generally used during peak demand periods and high 
turbidity events at Norrish Creek.  The AMWSC has just received approval from 
the Ministry of Environment to increase the flow from the series of Bevan wells 
from 5 MLD to 25 MLD but a new approval is required to run these wells at 
capacity beyond 2015.  The 25 MLD has been included in the total shown in 
Table 1.  Prior to 2012, the system supply capacity was 143 MLD as the Bevan 
wells were not active and Cannell Lake had a slightly lower licensed supply. 
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Figure 2: Dickson Lake  Figure 3: Cannell Lake 
 
The AMWSC has never formally established how much water Mission and 
Abbotsford are entitled to.  For the purposes of this report, Mission’s share 
needed to be defined to evaluate Mission’s consumption relative to the available 
supply.  Based on the 2011 ownership of waterworks assets, Mission owns 
20.8% of the system, which would entitle Mission to 35.5 MLD of the theoretical 
supply but 32.0 MLD of the hydraulically available water from 2012 onwards and 
26.8 MLD prior to 2012.  It may also be reasonable to assume that Mission 
should have access to 25.0% of the system’s water as that is the average of 
what Mission has been consuming over the 2005-2011 period relative to the total 
consumption in Mission and Abbotsford.  This would amount to 32.2 MLD prior to 
2012 and 38.4 MLD after. 
 
 
4. Water Demand 
Mission and Abbotsford share costs of operating the system based on the portion 
of water supplied to each community.  On average from 2005 - 2011, this 
resulted in Mission paying for 25.0% of the operating costs.  Of note is that the 
costs of operating the JAMES wastewater treatment plant are shared based on 
sanitary sewage flows from each community yet Mission’s share was only 19.5% 
in 2011.  This difference could be attributed to a combination of factors including 
the existence of approximately 20% more water service connections than 
sanitary sewer service connections, outdoor water use, infiltration and inflow, and 
water meter reading accuracy.  Abbotsford experiences these same operational 
issues which suggests that Mission either uses significantly more water per 
household than Abbotsford and / or there is considerable leakage in the regional 
system on the Mission side of the transmission system.  This leakage would have 
to occur prior to the meters that measure Abbotsford’s bulk consumption and 
would be attributed to Mission’s consumption. 
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Mission’s population in 2006 was 33,930 of which 27,460 or 81% were served by 
the AMWSC system (AECOM 2010).  In 2011, Mission’s population was 36,426 
and has been growing at approximately 1.5% per year.  This is consistent with 
the increase in single family homes serviced by the water system which has 
increased approximately 2% per year since 2001.  Multi family residential units 
have been growing at a much larger rate of approximately 5.5% per year over the 
last decade but still represent a small sector of the residential population in 
Mission.  It is important to note that Mission’s serviced residential population 
represents about 19% of the total serviced residential population but consumed 
26.5% of the water in 2011.  AECOM (2010) attributed this to residents in 
Mission using the provincial average of 440 L/D per person versus 281 L/D per 
person used by Abbotsford residents – a reduction of 36%.  This is consistent 
with Environment Canada’s findings in 2009 that determined that households 
consuming metered water on a volume based pricing structure used 39% less 
water than households without a water meter on a flat rate (Environment Canada 
2012). 
 
The AMWSC operates bulk meters and Mission’s 2001-2011 annual 
consumption values are provided in Table 2.  Figure 4 shows the daily 
consumption over the year in 2004, 2011 and the 2001 to 2011 average.  Data 
from 2006 is not provided in Table 2 nor is it used elsewhere in this report as 
there were problems with a bulk meter that made the 2006 data unreliable 
(AECOM 2010). 
 
A study completed by Kerr Wood Leidal Associates Ltd. (2011) evaluated the 
accuracy of the bulk meters that are used to partition the consumption between 
Abbotsford and Mission.  Some meters were found to be reading higher and 
lower than the flows measured during the evaluation.  The net result was 
approximately a 1% error in the partitioning of consumption between Mission and 
Abbotsford.  All bulk meters were replaced in 2011 and similar accuracy 
evaluations are to be carried out every 5 years. 
 
The bulk meter replacement program also included the addition of new bulk 
meters at strategic locations within the District of Mission transmission system.  It 
is recommended that staff begin to monitor consumption by these meters 
and link consumption to the type and number of service connections (ie: 
single family vs multi family) to determine if the consumption rates in this 
study can be confirmed. 
 
Figure 4 also indicates extreme fluctuations in water demand within relatively 
short periods of time – seemingly without reason.  This highlights the 
inaccuracies associated with data used in a study such as this.  Population 
estimates, water meter data, consumption rates, growth rates, conservation 
rates, peaking factors, non-revenue amounts all have inherent assumptions and 
inaccuracies associated with them.  In addition, the inaccuracies are exaggerated 
the further into the future that results are estimated.  For this reason, the 
results presented in this study should be re-visited annually or as needed 
when more accurate information becomes available.  This is particularly 
important in Mission where limited water meter data is available now but may 
become more available given the installation of bulk meters and perhaps 
residential meters.   
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!
!

 
Figure 4: Mission’s bulk water meter consumption for 2004, 2011 and the 

2001-2011 average. 
 
 
The seasonal water consumption pattern is evident in Figure 4 with the highest 
consumption occurring in summer due to outdoor water use and the lowest 
consumption occurring in winter.  The summer of 2004 was dry and hot while 
2011 was unusually cool and wet until August when normal conditions returned.  
Typical summer maximum daily use is approximately 70% greater than winter 
use.  This fact underscores how important it is to control outdoor water use when 
trying to reduce maximum daily consumption.  Table 2 shows the average day 
consumption (ADC) and the maximum day consumption (MDC) over the 2001 to 
2011 period.  The ADC and MDC average 18.5 MLD and 32.2 MLD with the 
average MDC being 74% greater than ADC. 
 
It should also be noted that Abbotsford’s most recent data indicates their MDC is 
now only 40% greater than their ADC, showing effectiveness of conservation 
initiatives and public acceptance of watering restrictions to extend the time until a 
major new water source will be required.  
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Table 2: Mission’s average day consumption and maximum day 
consumption for 2001-2011. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

* Represents 53% and 91% of Mission’s estimated post 2011 share of 35.2 MLD for ADC and 
MDC, respectively. 
 
While the annual consumption and ADC grew slightly slower than the population 
over the period, the MDC appears to be stabilizing and is less than ten years ago 
(Table 2, Figure 5) although the 10 year average is almost equal to Mission’s 
estimated share of the system.  The decline in MDC is particularly evident when 
observed on a per capita basis (Figure 6).  This may be indicative of increased 
awareness of water conservation in general and a result of recent changes, 
including bans, to lawn sprinkling rules.  It may also be related to water efficiency 
improvements made to appliances and the BC Building Code over the last 
decade regarding plumbing fixtures.  The ADC may not be stabilizing yet as the 
portion of new homes that are significantly more water efficient than the existing 
housing stock do not make up a large enough portion and it takes time for 
existing homes to become more efficient through the purchase of new toilets, 
washing machines and fixtures. 
 
Typically the MDC occurs in mid August but it can occur between early July and 
early September (Table 2) depending on temperature and precipitation.  An 
analysis was completed to examine to what extent Mission’s demand for water is 
approaching its assumed share of the supply.  Table 3 provides the number of 
days between July 1 and Sept 30 from 2001-2011 where Mission’s maximum 
daily demand for water exceeded its theoretical share of the system.  Since the 
system capacity was only 143 MLD during this time, Mission’s estimated share of 
the supply of hydraulically available water was 29.5 MLD if the share is based on 
the average of recent consumption and asset ownership. 
  

Year Total Consumption 
(MLY) 

ADC 
(MLD) 

MDC 
(MLD) 

MDC 
Date 

2001 5881.1 16.1 33.6 Sept 1 
2002 6513.7 17.9 35.1 Aug 3 
2003 6335.0 17.4 31.4 Aug 21 
2004 6864.5 18.8 33.4 Aug 15 
2005 7148.9 19.6 32.9 Aug 21 
2007 6845.5 18.8 34.8 Jul 12 
2008 7136.0 19.5 29.5 Aug 16 
2009 7153.1 19.6 31.4 Jul 30 
2010 7229.2 19.8 30.9 Jul 8 
2011 6621.2 18.1 29.1 Sept 8 

Average 6772.8 18.5* 32.2*  
2001-2011 

Change 
13% 12% -13%  

2001-2011 
Population 
Increase 

16% 
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Table 3: Number of days where Mission’s MDC exceeded 29.5 MLD 
Year Number of Days Between 

July 1 and September 30 
Year Number of Days Between 

July 1 and September 30 
2001 2 2007 4 
2002 2 2008 0 
2003 1 2009 3 
2004 17 2010 4 
2005 8 2011 0 

 
 

!
Figure 5: Mission’s annual consumption, ADC and MDC for 2001-2011. 
!
!

!
Figure 6: Per capita ADC and MDC for 2001-2011. 
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Twice per week evening sprinkling restrictions were put in place in Mission in the 
summer of 1995 but water conservation awareness did not truly start until 2008 
when the sprinkling times were changed to early mornings from evenings.  This 
was in response to the realization that MDC was approaching the system’s 
capacity for extended periods of time by the mid 2000’s and that measures were 
required to reduce the peak demands (Table 3).  A full lawn sprinkling ban was 
instituted in 2009 for three weeks and from May 1 to September 30 in 2010 
before reverting back to twice weekly early morning sprinkling in 2011. 
 
Significant resources were allocated to increasing water conservation awareness 
within the community starting in 2009.  These included dedicated regional water 
conservation staff, greater advertising, interaction with schools and greater 
presence at community events.  It would appear that the emphasis on 
conservation during the summer months has had an impact in terms of lower 
MDC values (Figures 5 & 6) and a reduced number of days where the water 
supply system’s capacity is being approached (Table 3).  The effect is far more 
pronounced in Abbotsford where water meters and conservation based water 
pricing scheme is in place.  However, these reductions should always be 
considered in the context of the meteorological factors however as, for example, 
2011 was unusually cold and wet for most of July.  A long hot and dry summer 
could require sprinkling bans along with significant enforcement resources to 
maintain adequate supply. 
 
However, it should be noted that the data shows conclusively that AMWSC 
conservation measures have already achieved a substantial reduction of more 
than one-third in MDC even during a heat wave.  Specifically, MDC was shown to 
decrease from 139 MLD in 2007 to 90 MLD in 2011 during similar heat waves.  
The saving of 49 MLD or 35% is equivalent to approximately double the 
maximum capacity of the new Bevan Wells, or about half the capacity that can be 
drawn from Norrish Creek. 
 
4.1. Single Family Residential Demand 
Mission currently charges a flat rate to single family property owners for unlimited 
water use.  The same flat rate is also charged against suites and properties with 
2-4 multi family units.  Homes constructed since October 2009 are metered and 
billed for consumption on a quarterly basis.  Properties with more than 4 multi 
family units are charged 85% of the single family rate per unit under the District’s 
Water Bylaw.  For the purposes of this study, the properties that pay the single 
family flat rate were lumped together and the properties that have more than 4 
multi family units per property were considered to be true multi family units.  This 
meant that single family homes with suites were considered as one residential 
unit. 
 
Mission lacks the water meter data that Abbotsford has and thus the accuracy of 
the true water demand in Mission suffers.  AECOM’s (2010) Water Master Plan 
assumed that Mission residents use 440 L/D per person based on the provincial 
average.  This works out to 498 m3 per residential unit per year when based on 
3.1 people per unit which is reasonable.  The 2006 census found 2.9 people per 
single family unit while the GeoAdvice (2011) study used 3.1 people per single 
family unit as it made for improved model calibration - a value of 3.1 was used in 
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this report as it best fit the single family and multi family unit counts versus 
population statistics. 
 
This study uses actual unit numbers from the District’s utility records as opposed 
to previous studies (AECOM 2010), which used population estimates and people 
per dwelling unit estimates.  In addition, previous studies (AECOM 2010, 
GeoAdvice 2011) did not separate out the multi family component that the District 
currently includes in its industrial, commercial and institutional (ICI) meter 
readings.  This study also makes better use of the bulk meter data that measures 
consumption in Mission on a daily basis. 
 
AECOM (2010) determined Abbotsford’s per capita residential consumption to be 
281 L/D per person.  This figure includes single family and multi family 
consumption and it is worth noting that Abbotsford has a larger proportion of 
multi family units than Mission and will result in a reduced per capita residential 
consumption.  Using 2011 water meter data, people living in Abbotsford single 
family homes consumed 293 L/D per person.  Abbotsford staff has measured 
significant reductions since 2011 and believe that residential consumption is now 
below 250 L/D per person and will be able to reach 200 L/D per person within a 
few years.  Communities such as Guelph, Waterloo and Charlottetown are widely 
recognized as having some of the lowest per capita consumption rates in 
Canada and range from about 160 to 220 L/D per person. 
 
This study attempted to calculate the single family unit annual consumption and 
annual non-revenue water by solving for both using data averaged over different 
sets of years – 2001-2005 and 2007-2011.  The following equation defines total 
annual consumption: 
 
(#SF Units*SF Rate)+(#MF Units*MF Rate)+ICI+(Nonrevenue*AF)  = Total Consumption               [Eq. 1] 
 
where: 

• #SF Units is the number of single family units (known) 
• SF Rate is the per unit average annual consumption (unknown) 
• #MF Units is the number of multi family units (known) 
• MF Rate is the per unit average annual consumption (known, see Section 

4.2) 
• ICI is the annual ICI consumption (known) 
• Nonrevenue is the water that is not billed such as fire flows, leakage and 

flushing (unknown) 
• AF is an adjustment factor to account for the reduced leakage from 2007-

2011, relative to 2001 to 2005, as a result of leakage detection and 
improvements-estimated at 0.95 or 5% less non-revenue water used 

• Total Consumption is the total consumption for Mission as per bulk 
meters 

 
Given there are two unknowns, the two sets of years of data can be used to 
solve for the unknowns (Appendix I).  In this case the average for 2001-2005 and 
the average of 2007-2011 gives a value for the average annual single family 
consumption of 527 m3 per unit or 466 L/D per person and a non-revenue water 
amount of about 3.7 MLD.  This assumes that the single family residential ADC 
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has remained constant throughout this time, which is reasonable based on 
Figure 6 and the bulk meter data. 
 
This approach also assumes that the adjustment factor for non-revenue water in 
Equation [1] has been reduced by 5% for the 2007-2011 time period to account 
for a reduction in non-revenue water achieved as a result of the District’s leak 
detection and repair program.  The non-revenue value of 3.7 MLD is 20.0% of 
the average ADC from 2001-2011 - slightly higher than the AECOM (2010) 
estimated value of 17.8% and Abbotsford’s measured value of 17.5%.  It is 
expected that the non-revenue estimates will be confirmed in 2012 when 
the AECOM’s (2010) recommendation to complete an International Water 
Association (IWA) Water Balance analysis will be implemented by regional 
staff. 
 
An evaluation of water meter readings from single family units in Mission from the 
late 1980’s and early 1990’s was also completed as part of this study.  That data 
provided a consumption of 400 m3 per unit per year although it was based on a 
low sample size of 23 units.  City of Abbotsford data for the year since their new 
Advanced Metering Infrastructure (AMI) was installed indicates that, on average, 
single family homes are using 332 m3 per unit per year or 293 L/D per person 
assuming 3.1 people per household. 
 
Mission has been metering new single family homes since the fall of 2009.  The 
2011 water meter data was used to estimate the annual consumption of new 
homes, which was expected to be less than the existing older housing stock due 
to smaller lawns and more efficient homes given the recent water efficiency 
changes made to the BC Building Code.  Only homes that had meter readings in 
2010 were included and only 2011 data were used to ensure that the data 
represented a complete year.  These data produced an annual average 
consumption for new single family homes of 200 m3 per year – significantly less 
than the 527 m3 annual consumption of older homes and in the range of lowest 
measured consumption rates in Canada.  Given that this value was based on 
only 52 new homes, 2011 was a wet summer, occupancy of new homes could 
not be confirmed and several annual consumptions were extremely low, a 
minimum consumption of 200 m3 per unit per year was required to be part of the 
data set.  This resulted in an annual consumption of 335 m3 per unit per year 
which is similar to Abbotsford’s 2011 average annual consumption of 332 m3 for 
a single family unit. 
 
4.2. Multi Family Residential Demand 
The ICI sector is metered within Mission although the measured flows include 
approximately 10% multi family flows from some metered buildings.  As 
discussed above, the term multi family units used in this study refers, for the 
most part, to the higher density and smaller multi family units such as one room 
suites at Pleasant View apartments.  Larger multi family units such as duplexes 
are treated as single family units for the purposes of this study.  In addition to the 
metered multi family units, about 40% of multi family units in Mission are billed a 
flat rate that is about 85% of the single family rate.  An analysis of the metered 
flows at multi family units from 2009-2011 was carried out as part of this study 
and determined that, on average, multi family units consume 145 m3 per unit per 
year (Appendix II).  When it is assumed 1.7 people live in each multi family unit 
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as per the 2006 census, this figure equates to 234 L/D per person.  This is not 
unreasonable given the majority of these units are small and do not have any 
associated outdoor water use. 
 
4.3. Institutional, Commercial and Industrial (ICI) Demand 
When the multi family component of Mission’s metered ICI figures is removed 
from the ICI ADC, ICI ADC is significantly less than the residential totals.  For 
example in 2007, ICI accounted for about 20% of Mission’s annual consumption 
while in 2011, it fell to about 11% notwithstanding an increase in the number of 
installed ICI meters (Figure 7).  This is a different pattern from the overall stable 
trend of annual consumption (Figure 5).   
 
The significant decrease between 2007 and 2008 was investigated in detail and 
found to be related to some meter problems at two elementary schools and a 
reduction in consumption at several large business consumers – likely related to 
the economic downturn.  For the purposes of modeling future ICI demand, the 
2001-2011 average was used for the 2012 value which was increased at the 
forecast growth rate for business in Mission (5% per year for 10 years and then 
1.5% per year thereafter). 
 
A number of issues were raised as a result of staff analyzing the ICI meter data.  
There were times when meters were either read incorrectly or were 
malfunctioning and the errors had gone unnoticed for several reporting periods.  
As with the meter malfunction at the two elementary schools mentioned above, 
there is limited follow-up on observed data issues and opportunities for leak 
repair are being missed.  The meters are a mix of metric and imperial meters, 
which requires additional care when manually entering data to avoid making data 
entry errors.  Some ICI meters are read but not billed and there appears to be a 
large amount of inconsistency in the program as a result of historic situations.  It 
is recommended that the ICI meter program undergo a review that should 
include an opportunity to implement early leak detection reporting and 
initiate a replacement program for older meters. 
 
The ICI billing rates are based on a declining rate block structure, which does not 
promote conservation.  It is recommended that Mission consider changing 
the rate structure, particularly for summer water consumption use to 
reduce outdoor use by ICI customers.  Any change will need to balance the 
legitimate business need for additional water use in the summer versus simple 
outdoor irrigation.  Such a change is not expected to result in the same degree of 
conservation of water that is expected with the implementation of a residential 
metering program as the ICI sector is already metered. 
 
The regional water conservation program is also beginning to work with the ICI 
sector to identify water savings.  As an example, the school district completed an 
audit of several schools in 2009 and found many water saving opportunities.  
These included eliminating automatic flushing of urinals every 8 minutes 
regardless of time of day to fixing significant leaks underground.  It is 
recommended that the regional program continue to work with Mission’s 
largest ICI consumers to look for water consumption savings. 
!
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!
Figure 7: Number of water meters and consumption of the ICI sector for 

2001-2011. 
 
 
4.4. Non-Revenue Water Demand 
A significant component of water that comes into the system does not generate 
revenue.  This is water that leaks from the system, is used for fire fighting and 
flushing sewer mains.  AECOM (2010) estimated that 17.8% and 17.5% of 
Mission’s and Abbotsford’s water was non-revenue water, respectively.  This 
study has determined non revenue water comprises approximately 20% of 
average annual consumption.  As mentioned above, some certainty will be 
achieved when the IWA Water Balance is completed in 2012 as per AECOM’s 
(2010) recommendation. 
 
Significant efforts have been made at identifying and repairing leaks within the 
distribution system and on private property.  Mission has implemented a leak 
detection program since 2008 to repair leaks in its distribution system totaling 
approximately 76,000 m3 per year or 1.4% of annual consumption (Table 4).  
Leak detection is also important for reducing sink holes and damage to 
infrastructure and for protecting the system from contamination. 
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Table 4: Annual volume of water saved through efficiency and leak repair 
since 2008. 

Program Cost Savings 
 ($/m3) (m3/yr) (MLD) 

Leak Repair    
• District leak detection 0.33 76,000 0.21 
• West Heights leak 0 17,000 0.05 
• Junction Mall leak 0.4* 5,000 0.01 

Leak Repair Total  98,000 0.27 
Efficiency    

• Toilet rebates 1.22 13,627 0.04 
• Washing machine rebates 3.91 5,110 0.01 
• School flushing systems 0 13,000 0.04 

Efficiency Total  31,737 0.09 
* One time cost of $2,000 paid by regional water conservation program in 2011 for ongoing annual 
savings. 
 
 

 

 

 
Figure 8: Examples of leaks detected by the District’s leak detection 
system 
 
 
The regional water conservation program continues to work with ICI customers, 
such as Mission Public Schools and the Junction Mall to find and repair leaks.  
Mission Public Schools examined water use in metered schools in 2010 and 
found indications of significant leaks and waste.  West Heights Elementary 
school experienced an underground leak for about 18 months where 25,500 m3 
of water was lost simply because no one was paying attention to the water meter 
readings.  An automated water meter system would notify staff of a leak such as 
this within a few days of the meter being read.  The Junction Mall had been 
losing 5,000 m3 per year until recently when regional water conservation staff 
completed an audit that found the leak in their irrigation system. 
 
It is recommended that the IWA Water Balance be completed by regional 
water supply staff and that the District continue its leak detection program 
but also investigate other leak detection technologies that may be more 
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effective and to determine if partnering with Abbotsford would be cost 
effective. 
 
It was mentioned above that leakage from regional mains could be a significant 
contributing factor as to why Mission’s consumption is far greater than 
Abbotsford’s.  Regional water system staff feel that leak detection is not 
necessary on the Norrish Creek transmission main as the water pressures of 
approximately 300 psi would result in clear indications of leaks at the surface or 
even from underneath the Fraser River at the easterly crossing.  A leak from 
either of the Cannell Lake transmission mains could result in a leak that would go 
unnoticed due to low pressures.  A leak detection study was completed on that 
main in 2010 and did find two leaks.  Both leaks are believed to be small as there 
is no indication of leaks at the surface and both are scheduled to be repaired in 
the fall of 2012.  It is recommended that regional staff take timely steps to 
repair known leaks regardless of their location and size. 
 
The District does not keep estimates of how much water is used each year for 
flushing sewer mains or fire fighting.  It is recommended that estimates of the 
volume of water be made during flushing activities and that the feasibility 
of making estimates of fire flows be reviewed.  These estimates will assist the 
District in understanding exactly where its non-revenue water is being lost from 
the system and ensure that true leakage is kept to a minimum. 
 
5. Water Demand Management 
The provincial government identified targets in 2008 under its Living Water Smart 
Plan for British Columbians to become 33% more water efficient by 2020 and 
meet 50% of growth through conservation.  It is recommended that the 
AMWSC should show leadership in committing to these provincial goals. 
 
The demand for water is affected by growth in the residential and ICI sectors and 
the efficiency with which the water is used.  A comprehensive water conservation 
program, delivered through the regional system, has been in place in Mission 
since 2009 and is budgeted at a cost to Mission of $170,000 in 2012.  Based on 
the MDC per capita reductions evident in Figure 6, the program has been 
successful but results are even more impressive in Abbotsford as mentioned 
above.  ADC, including ICI and non-revenue water has remained approximately 
constant at 650 litres per day per person over the last decade. 
 
The conservation program helped to raise awareness with some of the larger ICI 
consumers such as the Junction Mall and Mission Public Schools.  In addition to 
the leak at West Heights described above, Mission Public Schools staff 
completed an audit of some of their facilities in 2010.  It became obvious that 
significant waste of water was occurring.  For example, it was discovered that 
many of the urinal flushing systems in the schools are flushing 40 litres of water 
every 8 minutes any time the main lights are on in the school.  In one school, the 
flushing was occurring every 2 minutes and it was not tied to when the lights 
were on.  In one evening, 34,550 litres of water was flushed with no one in the 
school.  This had been going on for many years.  While this situation has been 
improved, Mission Public Schools does not have the funds to retrofit all flushing 
systems and toilets.  As mentioned above, it is recommended that the regional 
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water conservation program continue to work with large ICI consumers to assist 
with reducing unnecessary consumption. 
 
Low flow toilet and high efficiency washing machine rebates have been available 
to Mission residents since 2009 (Table 5).  Up to 2 toilets per household with a 
rebate of $50 each and 1 washing machine at a rebate of $100 (plus $75 from 
BC Hydro) is available.  Since the program began, Mission residents have 
installed 1000 toilets saving an estimated 13,627 m3 of water annually or 0.2% of 
the ADC (Wakeford 2012).  When combined with a high efficiency washing 
machine, the typical single family residential unit could see a savings of up to 
50% in their household ADC.   
 
Toilet and washing machine rebates in Mission have accounted for 20% and 8%, 
respectively, of the total number of rebates for Mission and Abbotsford issued to 
date.  The uptake in Mission is below its assumed 25% share of annual 
consumption because Abbotsford residents are charged for water based on 
consumption, which translates to a significant incentive to save water. 
 
 
Table 5: Low flow toilet and washing machine rebates and savings 

(Wakeford 2012). 
Rebate # Rebates 

issued since 
2009 

Savings 
 
 

Cost 
($/m3) 

  (m3/y) (MLD)  
Washing 

Machine** 
200 (8%***) 5,110 0.01 3.91 

Low Flow Toilet* 1000 (20%***) 13,627 0.04 1.22 
* Based on 3.2 people per household, 5 flushes per person per day, savings of 7 litres per flush 
** Based on 7 washing cycles per week with a savings of 70 litres per cycle 
*** Percent of rebates issued in Mission relative to all rebates issued in Mission and Abbotsford 

 
The water savings from leakage repairs that have occurred over the last several 
years measured approximately 98,000 m3 per year by 2011 (Table 4).  When the 
leak repairs are weighted by year, an average of 61,000 m3 was saved every 
year from 2007-2011.  This equates to approximately 5% of the total non-
revenue water, which supports the 0.95 adjustment factor used in Equation [1] to 
account for reduced leakage in the 2007-2011 period. 
 
A recent examination of the water sampling procedure in Mission identified the 
sampling ports to be running at 1 L/Min all year round (Figure 9).  There is no 
need for this water to be constantly running during the warmer months and the 
sampling ports will now be turned off for at least half the year saving 0.3% of non 
revenue water.   
 
It is very likely that there are other savings that can be achieved particularly if 
staff and customers become more diligent when examining the existing water 
meter readings and certainly if Mission adopts a residential metering program 
that is capable of identifying leaks on private property. Abbotsford sent leak 
detection letters to approximately 6% of their customers in the first two months 
following the implementation of their AMI system.  They estimate that 
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approximately 10% of their customers have received a leak detection letter by 
the end of the first year.  Abbotsford staff believes that the majority of leaks are 
located on private property – an important consideration when deciding where to 
install water meters. 
 
The BC Building Code continues to improve the water use efficiency of homes 
over time.  This is evident, in part, from the significant difference in water use 
between metered single family homes in Cedar Valley since January 1, 2011 
(average of 200 m3/y) versus the unmetered value of 527 m3/y per unit.  As 
discussed above, the 2011 data is suspect due to the inability to confirm 
occupancy and the fact that 2011 was a wet summer.  For the purposes of 
modeling, a value of 332 m3/y per unit was used for homes built after 2009.  In 
addition, homes built after 2017 are assumed to be 15% more efficient than 
homes built between 2009 and 2017 due to expected further improvements in the 
BC Building Code, appliances and fixtures. 
 
 

 
Figure 9: Sampling port flowing continuously at 1 L/Min. 
 
 
5.1. Water Conservation Scenarios 
A simple spreadsheet model based on Equation 1 was developed to examine 
future water demands of Mission.  The model is based on growing the single 
family (1.5% per year), multi family (5.5% per year) and ICI sectors (5% per year 
for 10 years followed by 1.5% per year) of the community at rates that are based 
on strategic planning documents as well as advice from staff.  The purpose of the 
model was to determine water supply needs under three different water 
conservation scenarios; (i) status quo or low conservation, (ii) moderate 
conservation and (iii) a high water conservation scenario. 
 
5.1.1. Status Quo Water Conservation Scenario (CS1) 
The status quo water conservation scenario assumes that the current 
conservation efforts in Mission will continue but with improved promotion and 
communication within the community based on the results of this report and the 
Water Efficiency Study being completed by the AMWSC.  Table 6 provides the 
assumptions used to model the status quo water conservation scenario.  In this 
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scenario any savings will be observed in existing single and multi family homes 
at a rate of 0.2% per year of ADC.  This is based on the current uptake of the 
toilet and washing machine rebate programs, overall awareness of water 
conservation and improvements in other uses of water (fixtures, dishwashers).  
As mentioned previously, it is also assumed that homes built after 2017 will be 
15% more efficient in terms of their water use than homes built between 2009 
and 2017 due to improvements in the BC Building Code and efficiency of new 
appliances and fixtures.   
 
 
Table 6: Status quo water conservation scenario (CS1) 
Single Family - growth at 1.5% per year 
Existing housing stock as of 
2009 

Will consume water at the rate of 527m3/y per unit and 
conserve water at a rate of 0.2% per year based on 
uptake of rebate programs starting in 2009 and ending in 
2017 and continued awareness and education (status 
quo since 2009). 

Homes built between 2010 
and 2017 

Will consume water at the adjusted rate of current 
metered homes in Abbotsford and Cedar Valley (332m3/y 
per unit). Additional conservation of 0.2% per year is 
used until 2017.  

Homes built after 2017 Will consume water at 85% the rate of homes built 
between 2009 and 2017 due to BC Building Code and 
appliance improvements. 

Multi Family - growth at 5.5% per year based on 2001-2011 growth in 
units 

Existing housing stock Will consume water at the rate of 145m3/y based on the 
metered multi family consumption from 2009-2011 and 
conserve water at a rate of 0.2% per year based on 
uptake of rebate programs starting in 2011 and ending 
2017.  

Homes built between 2009 
and 2017 

Will consume water at the rate of 145m3/y based on the 
metered multi family consumption from 2009-2011 and 
conserve water at a rate of 0.2% per year based on 
uptake of rebate programs starting in 2011 and ending 
2017. 

Homes built after 2017 Will consume water at 85% the rate of homes built 
between 2009 and 2017 due to BC Building Code, 
appliance improvements and awareness of water 
conservation. 

ICI - growth at 5% per year for 10 years and then 1.5% per 
year 

Existing ICI stock Will conserve water at a rate of 0.2% per year based on 
uptake of rebate programs through 2021. 

ICI buildings built between 
2009 and 2017 

Will conserve water at a rate of 0.2% per year based on 
uptake of rebate programs through 2021. 

ICI buildings built after 2017 Will conserve water at a rate of 0.2% per year based on 
uptake of rebate programs through 2021. 

Non-Revenue Water - growth at 1.5% per year 
Leaks 1% of non-revenue water loss fixed each year for 10 

years and then remains constant.  Assumes less 
opportunity for repairs exist than have been repaired 
since 2008. 
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5.1.2. Moderate Water Conservation Scenario (CS2) 
The moderate and high water conservation scenarios are based on implementing 
some of the measures recommended in the Polis (2009) report that was 
commissioned by the AMWSC.  The report recommends “(i) mandating the 
highest level of water efficient fixtures and appliances in all new construction, (ii) 
use of alternative sources of water (rainwater capture and recycled water) for 
toilet flushing and landscape management, (iii) the use of off-site recycled water 
where available, (iv) conservation-based pricing for the residential and ICI 
sectors, and (v) a progressive program that targets reductions in residential and 
municipal outdoor water use and use in greenhouses and food processing plants 
in the agricultural sector.”  The report suggests that a 20% to 45% ADC reduction 
by 2031 is possible depending on how aggressive an approach is taken. 
 
Given that Mission does not have water meters and based on the Polis (2009) 
report and others, the moderate water conservation scenario sets a target of 18% 
reduction in ADC by 2020 that would result from implementation of a voluntary 
water meter program and an appropriate conservation pricing scheme starting in 
2013. 
 
The target 18% reduction in consumption would occur over an 8 year period 
(2.5% per year).  These figures are taken from the literature and are consistent 
with other voluntary programs such as in Richmond.  Meters on multifamily units 
and the ICI sector would continue although a review of the existing program is 
recommended to improve consistency and accuracy.  This review should include 
an evaluation of a new rate structure that supports conservation.  The driving 
philosophy behind the voluntary program is one of equity and conservation. The 
program would initially contain incentives to encourage owners of suites and 
lower consumers to volunteer for a meter.  Over the 8 year period, it would be 
expected that about 80% of the single family units would become metered and 
flat rates or bylaws could always be adjusted to encourage or require the 
remaining 20% to become metered if management of the system required full 
metering.  It is expected that owners of suites would be very interested in a meter 
program and that the District will forgo a considerable amount of revenue, some 
of which will need to be made up over time through regular review of rates. 
 
As with the status quo conservation scenario, it is assumed that homes built after 
2017 will be 15% more efficient in terms of their water use than homes built 
between 2009 and 2017 due to improvements in the BC Building Code and 
appliances.  It is also assumed that the ICI sector would be charged for water 
based on an inclining rate pricing structure although, given the ICI sector is 
currently already metered, savings would only be in the order of 10% over 5 
years.  Leak detection efforts will be stepped up across all sectors with a 25% 
reduction over 10 years although non-revenue water will continue to grow at the 
single family residential growth rate (1.5% per year).  It is anticipated that most 
leaks will be on private property and will be identified through the use of water 
meters. 
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5.1.3. High Water Conservation Scenario (CS3) 
The high water conservation scenario is the same as the moderate scenario but 
with existing single family homes becoming metered in a three year period 
starting in 2014.  Once a meter is on a home, it is assumed that the single family 
residence will consume the same as a new house and at the same rate as a 
single family house in Abbotsford (332 m3/unit/year) which is approximately the 
same as consumed by a new house in Cedar Valley.  Basically, this assumes 
that Mission homes will reach a 37% reduction in consumption once meters are 
installed on all services – a figure that is well within reported values in the 
literature.  All other assumptions for post 2017 homes, multi family, ICI and non-
revenue water sectors are considered the same as in the moderate water 
conservation scenario.  The 37% savings is viewed as conservative as 
Abbotsford’s latest data suggests that consumption in single family homes is 
now well below 250 L/D per person.  A conservative approach is warranted here 
as Abbotsford has had meters for many years and this study will be repeated 
every 5 years. 
 
5.2. Modeling Results 
A simple spreadsheet model (Appendix III) was prepared in Microsoft Excel to 
predict future demand given the information and assumptions in Tables 6 through 
8.  Figure 11 demonstrates the measured ADC for 2001-2011 versus the model’s 
predicted ADC for the same period.  When compared to the 1:1 line in Figure 10, 
the model accurately predicts the measured ADC from 2001-2011. 
 
 

 
Figure 10: Measured ADC versus modeled ADC 
 
 
While ADC is relatively constant over time and is easily accommodated by a 
water system, MDC is significantly affected by weather and can almost double 
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during summer (Figure 4, Table 2).  Another measure of demand is the Peak 
Hour Demand (PHD), which is the hour of day where demand is highest.  PHD is 
not maintained for an entire day and is more important to consider from a 
transmission point of view in attempting to convey extreme volumes of water 
through the system for short periods of time. 
 
Table 7: Moderate water conservation scenario (CS2) 
Single Family - growth at 1.5% per year 
Existing housing stock as of 
2009 

Will consume water at the rate of 527m3/y per unit and 
conserve water at a rate of 2.5% per year for 8 years based 
on published conservation from water meter programs once 
meters begin to be installed in 2013.  Will conserve water at 
a rate of 0.2% per year based on uptake of rebate programs 
and continued awareness and education until 2017. 

Homes built between 2009 
and 2017 

Will consume water at the adjusted rate of current metered 
homes in Abbotsford and Cedar Valley (332m3/y per unit). 
Will conserve water at a rate of 0.2% per year based on 
uptake of rebate programs and continued awareness and 
education until 2017. 

Homes built after 2017 Will consume water at 85% the rate that homes built 
between 2009 and 2017 do due to BC Building Code, 
appliance improvements and awareness of water 
conservation. Will conserve water at a rate of 0.2% per year 
based on uptake of rebate programs and continued 
awareness and education until 2017. 

Multi Family - growth at 5.5% per year based on 2001-2011 growth in 
units 

Existing housing stock Will consume water at the rate of 145m3/y based on the 
metered multi family consumption from 2009-2011 and 
conserve water at a rate of 5% per year for 5 years based 
on published conservation from water meter programs once 
meters begin to be installed in 2013.  Will conserve water at 
a rate of 0.2% per year based on uptake of rebate programs 
and continued awareness and education until 2017. 

Homes built between 2009 
and 2017 

Will consume water at the rate of 145m3/y based on the 
metered multi family consumption from 2009-2011 and 
conserve water at a rate of 5% per year for 5 years based 
on published conservation from water meter programs once 
meters begin to be installed in 2013.  Will conserve water at 
a rate of 0.2% per year based on uptake of rebate programs 
and continued awareness and education until 2017. 

Homes built after 2017 Will consume water at 85% the rate that homes built 
between 2009 and 2017 do due to BC Building Code, 
appliance improvements and awareness of water 
conservation.   

ICI - growth at 5% per year for 10 years and then 1.5% per year 
Existing ICI stock Will conserve water at a rate of 2% per year for 5 years 

starting in 2013, which is lower than the SF or MF 
assumptions because ICI is already metered. 

ICI buildings built between 
2009 and 2017 

Will conserve water at a rate of 2% per year for 5 years 
starting in 2013, which is lower than the SF or MF 
assumptions because ICI is already metered. 

ICI buildings built after 2017 No additional conservation. 
Non-Revenue Water - growth at 1.5% per year 
Leaks 2.5% of non-revenue water loss fixed each year for 10 years 

and then remains constant.  Assumes significant leak 
detection opportunities will be found through metering. 
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Table 8: High water conservation scenario (CS3) 
Single Family - growth at 1.5% per year 
Existing housing stock Will conserve water at a rate of 0.2% per year based on 

uptake of rebate programs and continued awareness and 
education until 2014.  All existing homes will have water 
meters installed from 2014 to 2016 and will consume water 
at the rate of Abbotsford and Cedar Valley homes (332m3/y 
per unit) once water meters are installed. 

Homes built after 2017 Will consume water at 85% the rate that metered homes do 
as of 2014 (ie: 332m3/y/unit) due to BC Building Code, 
appliance improvements and awareness of water 
conservation. 

Multi Family - growth at 5.5% per year based on 2001-2011 growth in 
units 

Existing housing stock Will consume water at the rate of 145m3/y based on the 
metered multi family consumption from 2009-2011 and 
conserve water at a rate of 5% per year for 5 years based 
on published conservation from water meter programs once 
meters begin to be installed in 2013.  Will conserve water at 
a rate of 0.2% per year based on uptake of rebate programs 
and continued awareness and education until 2017. 

Homes built between 2009 
and 2017 

Will consume water at the rate of 145m3/y based on the 
metered multi family consumption from 2009-2011 and 
conserve water at a rate of 5% per year for 5 years based 
on published conservation from water meter programs once 
meters begin to be installed in 2013.  Will conserve water at 
a rate of 0.2% per year based on uptake of rebate programs 
and continued awareness and education until 2017. 

Homes built after 2017 Will consume water at 85% the rate that homes built 
between 2009 and 2017 do due to BC Building Code, 
appliance improvements and awareness of water 
conservation. 

ICI - growth at 5% per year for 10 years and then 1.5% per year 
Existing ICI stock Will conserve water at a rate of 2% per year for 5 years 

starting in 2013, which is lower than the SF or MF 
assumptions because ICI is already metered. 

ICI buildings built between 
2009 and 2017 

Will conserve water at a rate of 2% per year for 5 years 
starting in 2013, which is lower than the SF or MF 
assumptions because ICI is already metered. 

ICI buildings built after 2017 No additional conservation. 
Non-Revenue Water - growth at 1.5% per year 
Leaks 2.5% of non-revenue water loss fixed each year for 10 years 

and then remains constant.  Assumes significant leak 
detection opportunities will be found through metering. 

 
 
The GeoAdvice (2011) report used the following peaking factors: 
 MDC = 1.48 * ADC 

PHD = 1.97 * MDC or PHD = 2.92 * ADC 
 
which were calculated for July 8, 2010.  These peaking factors are considered 
low as a lawn sprinkling ban was in place at the time they were measured.  The 
2001-2011 measured average MDC/ADC value of 1.7 (Table 2) was used for the 
purposes of this report.  AECOM (2010) used a peaking factor of 1.95 for the 
residential component and 1.10 for the ICI component.  These equate to a 
peaking factor of 1.6 when weighted by type of flows.  As noted earlier, 
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Abbotsford’s 2011 peaking factor has been reduced to 1.4 in large part due to 
control of MDC through universal water meters and associated conservation 
pricing scheme. 
 
PHD has not been considered in this report because generally MDC is more 
important for evaluating the water supply’s capacity.  PHD flows have the 
potential to create an issue in the regional system and have never been 
discussed in detail between Mission and Abbotsford.  Given Mission’s PHD 
would be approximately 55 MLD with 10 MLD coming from Cannell Lake, Mission 
would be consuming approximately 50% of the Norrish Creek supply for the peak 
hour times.  Should the Abbotsford reservoirs be at a low level due to their own 
maximum demand and made worse by say, a large fire, there is the chance that 
there would not be enough water for Abbotsford.  A reservoir would help to 
balance the flow demand in Mission but it would be used so infrequently that it 
would lead to water quality issues when not in use.  Even though this situation 
has existed for some time, it is recommended that the AMWSC discuss the 
issue at an upcoming meeting to explore the severity of the situation and 
potential solutions. 
 
Figure 11 provides the ADC results of the modeling exercise and includes the 
hydraulically available supply capacity as shaded areas based on the range of 
Mission’s estimated share of the water supply system’s capacity.  As discussed 
above, Mission’s share has been estimated as a range between its 2011 
ownership of assets (20.8%) and its annual consumption share (25%).  Using 
these figures provides a pre 2012 supply ranging from 26.8 – 32.2 MLD and a 
post 2011 range of 32.0 – 38.4 MLD. As mentioned earlier, these supply 
thresholds are somewhat fictitious as the AMWSC has never formally established 
how much water Mission and Abbotsford have rights to.  Clearly the ADC in both 
scenarios can be accommodated by Mission’s anticipated share of the current 
water supply system up until about 2048 when the CS1 ADC becomes greater 
than the current supply. 
 
If Mission’s share was based on ownership of assets (lower line of shaded areas 
on Figure 12), Mission’s MDC for the low water conservation scenario (CS1) 
would not have been met beyond 2003 until 2012 to 2015 when the Bevan wells 
and an uplift to Cannell Lake’s license increased the system’s theoretical 
capacity from 143 MLD to 170.8 MLD.  If Mission’s share was based on recent 
consumption (upper line of shaded areas on Figure 12), Mission’s MDC would 
have been met over the last decade and could be met until 2028.  Beyond 2028, 
the CS1 MDC will not be able to be met.  These findings are consistent with 
AECOM’s (2010) report that identified that the MDC was nearing the supply limit 
in 2007 for the entire AMWSC water supply system when supply was less than 
now.  MDC has since dropped significantly due to Abbotsford’s conservation 
efforts since the implementation of water meters. 
 
As the demand is approaching the water supply system’s capacity, the AMWSC, 
particularly Abbotsford, is increasingly concerned with meeting the demand.  One 
source of new water could come from improved conservation in Mission given 
that Mission homes are consuming about 60% more water than Abbotsford 
homes.  If Mission were supplied by its own system, measures would have to 
have been implemented some time ago to either reduce consumption or increase 
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supply.  Basically, Abbotsford’s conservation is accommodating Mission’s excess 
consumption and the partnership has been very beneficial to Mission for 
providing adequate supply.  However, it is important to note that the partnership 
has also benefitted from Mission having to pay a disproportionately high share of 
total operating costs, based on consumption, that effectively provides a subsidy 
to Abbotsford consumers. 
 
Given the uncertainty and assumptions used throughout this study, caution 
needs to be noted where Figure 12 indicates that Mission’s MDC can be met 
from 2012 to 2015 with the status quo (CS1) water conservation scenario.  It is 
essential to realize that the adequacy of the available capacity is dependent on 
retaining the reductions in consumption since 2007, mostly by Abbotsford, 
through continued commitment to conservation measures including lawn 
sprinkling bans or other restrictions as required.  
 
Using the mid point of the shaded areas on Figure 12 as Mission’s share, the 
status quo water conservation scenario (CS1), moderate water conservation 
scenario (CS2) and the high water conservation scenario (CS3) allow the current 
system capacity to meet Mission’s MDC until 2021, 2034 and 2040, respectively.  
As mentioned above, scenarios CS2 and CS3 involve the installation of water 
meters and a conservation oriented pricing structure and possibly increased 
outdoor water use restrictions. 
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Figure 11: Potential supply (shaded areas) and ADC for three water conservation scenarios CS1, CS2 and CS3. 
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The AECOM (2010) report predicted MDC in 2007 and 2031 to be 30.6 MLD and 
49.5 MLD, respectively (Figure 12).  The model used here predicts a lower 2031 
MDC value of 39 MLD using the CS1 scenario.  The discrepancy indicated in 
Figure 12 is primarily due to the conservation gains made between 2007 and 
2011 which result in a difference between the 2011 actual MDC and AECOM 
predicted MDC of about 5 MLD.  In addition, the discrepancy is related to the 
AECOM (2010) report using a population growth rate of 2% per year versus one 
used here of 1.5%.  Also, AECOM (2010) assumed that the ICI sector was 
entirely ICI which is not the case as some multi family residential is included 
within the ICI data - effectively double counting the multi family portion.  In 
addition, AECOM (2010) assumed that the residential (single family and multi 
family) demand was equal to the provincial average residential demand rate 
when a growing portion is at the smaller multi family rate.  The AECOM (2010) 
report also did not assume that future growth would be more efficient and use 
less water, assumed the ICI sector would grow at about 8% (versus a more 
realistic 5%) per year and that no conservation would occur.  No recognition of 
improved leak detection was made either. 
 
Given that the ADC is easily met for the long term but not the MDC, it is critical 
that the MDC be managed to the degree possible to delay the need for costly 
new water supply infrastructure.  This can be accomplished by using a Wise 
Water Management (WWM) approach.  Similar to BC Hydro's Power Smart 
programs, this study recommends that Mission and the AMWSC adopt a 
WWM approach to managing their water resources.  WWM recognizes that 
there is currently a water management crisis in Mission and not a water supply 
crisis.  The existing water supply system can meet current demand by improving 
the efficiency of the water supply system and by managing MDC.  WWM makes 
the best use of the existing water supply system and is based on the following 
principles: 
 

• Recognizes that water and water supply infrastructure are valuable 
assets and important for Mission's community well being and growth 

• Opportunities for innovative cost effective efficiency improvements in the 
supply system must be exhausted prior to developing new sources 

• Measures must be implemented to reduce MDC and delay the need for 
developing new sources 

• Sustainable water stewardship 
• Long term fiscal responsibility and financial sustainability to fulfill our 

commitment to inter-generation equity 
 

WWM recognizes that water is precious and we need to be smart.  WWM is 
consistent with the strategies set out in the Polis (2009) report.  Adopting a WWM 
approach is necessary to ensure that future capital projects will be eligible for any 
available grants from senior levels of government.  At some point, growth will 
result in a demand for water that will not be able to be supplied in a cost effective 
manner by the current water supply system.  WWM requires that only when that 
happens should expensive new water sources be developed. 
 
Figure 4 clearly indicates that a significant surge in water use occurs during the 
summer months – only a 2-3 month period out of the year.  Figure 13 depicts the 
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water consumption over the summer of 2007 - a summer where supply struggled 
to meet maximum day consumption.  Figure 13 indicates that the maximum 
length of time where demand exceeds Mission’s estimated maximum capacity is 
approximately 4 days at a time and that there were five of these events during 
the summer.  The challenge for water system managers is to find cost effective 
ways to meet these infrequent high demand-short time events.  Ideally, MDC 
would be regulated to reduce the magnitude and frequency of these events, 
which would allow the existing system to extend its ability to meet the current and 
future demand.  The challenge is to balance the need for the community’s desire 
to use more water in the summer with the affordability of supplying the water.   
 
There may be options for managing the existing water supply system to 
maximize supply and reduce MDC that are considerably cheaper than 
constructing expensive new infrastructure.  A WWM approach requires that these 
options be fully explored prior to simply constructing new infrastructure.  An 
opportunity may exist with the way Cannell Lake is used as it may represent a 
potentially great opportunity to optimize the water supply system.  Given it is a 
natural reservoir, AMWSC staff should evaluate whether it is better to use 
well water as much as possible and hold Cannell Lake water back (apart 
from supplying Mission’s higher elevation areas) to meet MDC.  While 
pumping incurs costs, those costs may be far lower than the cost of having to 
construct a new water source – at least for the near future.  Pumping into Cannell 
Lake from another source, even at rates less than daily withdrawals, will extend 
the ability of Cannell Lake to meet MDC for many years as the maximum day 
consumption only occurs for short periods of time and usually only in the summer 
(Figure 13).  Other controls, such as greater enforcement of permitted 
sprinkling times, complete lawn sprinkling bans and bans on other outdoor 
water use can be put in place to further reduce the MDC. 
 
For the short term, it is recommended that steps be taken to inform 
Mission’s residents and businesses of their high rate of consumption, 
relative to Abbotsford, and educate them on the importance of water 
conservation to ensure that MDC can be accommodated until additional 
water can be found through conservation and/or from a new source.  This 
point will need to be prominent in the Water Efficiency Study currently being 
completed by AMWSC staff.  The findings of this report should form part of 
the public consultation sessions that will be carried out in the fall of 2012.  
The findings should also be used as the basis of an ongoing water 
conservation awareness strategy and measures should be taken with 
existing initiatives to raise awareness including a less lenient approach to 
people found to be in non-compliance with the existing sprinkling 
regulations. 
 
In the long term, Mission needs to work with the AMWSC to implement a 
WWM approach to maximize the efficiency of the existing system and 
manage the MDC.  This should include development of measurable actions with 
performance targets that can be implemented within both communities to 
demonstrate the progress towards meeting the WWM principles.  Maximizing 
efficiency will require that the system be examined for opportunities to extract 
additional water.  Given that some water is not hydraulically available, staff 
should examine all measures that can be taken to equalize the hydraulically 
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available water with the system’s theoretical capacity.  Mission will also need 
to implement measures to reduce its MDC.  At the same time, it is clear that a 
new water source will be required - likely at some point within the next one to two 
decades.  The work that has been started by the AMWSC to identify the best 
new source should continue but it needs to be done within the context of WWM.  
Section 6 assesses the financial implications of the moderate and high water 
conservation scenarios as well as four possible new water source scenarios in an 
attempt to begin the search for the most cost effective options for reducing 
Mission’s MDC and for possible new water sources. 
.
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Figure 12: Potential supply (shaded areas) and MDC for three water conservation scenarios CS1, CS2 and CS3. 
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Figure 13: Potential supply (shaded areas) and MDC over July and August, 2007.



 41 

6. Financial Implications of Water Conservation and Potential New Water 
Sources 

One of the objectives of this study was to determine the implications of water 
conservation measures and new water sources on the District’s financial plan.  A 
second objective was to assess demand management needs for the next 10-15 
years that will allow infrastructure investments to meet real needs and provide 
relief, relative to the costs associated with large new infrastructure projects, to 
rate payers where possible.   
 
The AMWSC is currently undergoing a similar exercise of evaluating options for 
providing additional capacity including by increasing the amount of hydraulically 
available water from the existing system.  The focus of this report is to promote 
WWM to reduce MDC, highlight opportunities regarding optimizing the 
infrastructure that is currently in place and exploiting those optimization elements 
when considering new infrastructure.  It is recommended that the AMWSC use 
the information presented here to fully explore the opportunities for 
increasing supply by using a similar approach.  The solutions discussed 
below, while not all encompassing, do try and emphasize the need to manage 
peak demands by optimizing the existing system as well as focusing on 
conservation. 
 
Should new infrastructure be required, it needs to incorporate elements to 
improve system management and optimization to meet the MDC.  New sources 
will eventually be required and options are likely to arise over time.  These 
options should be monitored (water quality, groundwater levels, etc.) to ensure 
that they could be fully evaluated when a decision needs to be made at some 
point in the future – ie: there is a need for shelf ready projects. 
 
The financial review evaluates the two water metering conservation scenarios as 
well as four new water sources in terms of net present values (NPV), the 
additional water that each option could supply and the number of additional years 
of supply that would meet demand.  Several of the new water source options are 
also examined in terms of District ownership and in partnership with the AMWSC. 
 
The following options have been examined to determine the financial 
implications: 
 

- Moderate water conservation scenario (CS2) 
- High water conservation scenario (CS3) 
- Miracle Valley well development (Mission alone & AMWSC options); both 

low capacity and high capacity options 
- Pumping from Stave Lake to Cannell Lake (AMWSC alone) 
- Stave Lake source (AMWSC alone) 

 
The options have been chosen to represent a range of capacity increases with 
different levels of affordability for the District and its residents. 
 
Where the new water sources are developed as AMWSC sources, the additional 
volume of water is allocated to Mission at 22.9%, which is the average of its 2011 
share in ownership assets (20.8%) and its consumption of water from 2005-2011 
(25%).  This mid-point is also used throughout this section to determine the 
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length of time that a new water source can meet projected demand before MDC 
will be exceeded. 
 
Operational and capital costs are allocated to Mission as per existing agreements 
with the AMWSC.  Operational costs are a function of Mission’s consumption in 
2011, which equaled 26.5%.  Mission’s share of the capital costs is equal to 50% 
of the cost @ 12% for growth related capital and 50% of the cost @ 26.5% for 
non-growth capital. Where improved water conservation, relative to Abbotsford, 
results from the solution, Mission will save on operational and capital costs under 
the agreement with Abbotsford over the longer term.  Where the solution involves 
new water sources and not improved conservation, Mission’s share of 
operational and capital costs is assumed to remain the same.  This may 
underestimate Mission’s future operational costs if Abbotsford continues to 
reduce its consumption. 
 
An interest rate of 4% has been used when calculating debt servicing costs.  This 
rate is above the current posted Municipal Finance Authority rate of 2.1 to 3.8% 
depending on term.  A discount rate of 2.5% has been used in the net present 
value analyses.  The debt term is never greater than the extension in water 
supply offered by the solution. 
 
The following financial analyses must be regarded as broad estimates at this 
time as there have not been any detailed engineering designs completed to date.  
There are many unknowns at this time regarding capital costs, water licensing, 
operational costs, etc. and the results should be used with great caution and only 
as a general indication of comparative costs.  They should be considered as 
minimum costs at this point in time.  Staff has discussed the costs with 
Abbotsford staff as some of these options are presented as regional solutions to 
the AMWSC.  The regional costs may vary somewhat depending on the 
assumptions made regarding infrastructure and routing of new transmission 
mains. 
 
The District expects that it will have approximately $5.6M in Community Works 
Gas Tax Funds (CWGTF) available for certain water projects.  Eligible CWGTF 
projects must advance the principles of sustainability, in particular reduced 
greenhouse gas emissions and therefore projects that are simply adding new 
sources of water are likely not eligible.  Projects involved with conservation of 
water would be eligible and projects involved with treatment of water may be 
eligible but have been assumed ineligible for the purposes of the analyses 
presented here given the uncertainty. 
 
For the purposes of evaluating the cost benefit of new water sources and water 
conservation measures, it is assumed that Mission will exceed its allotted MDC in 
2021 (Figure 12).  A summary of the financial analysis for each of the capacity 
increase solutions is provided in Table 9.  Figure 14 provides an overview of the 
supply increase and cost of the various new water source options. 
 
 
6.1. Moderate Water Conservation Scenario (CS2) 
Under the moderate (CS2) water conservation scenario indicated in Figure 14, 
MDC will be met until 2034.  This extends the need for additional water supply by 
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13 years (Table 9).  The foundation of the moderate scenario is a voluntary 
metering program that will be implemented in full within 8 years and will see a 
maximum of 80% of homes metered resulting in an overall conservation of about 
18%.  Capital ($9.6M) and operating costs for the voluntary program are less 
than the universal program based on a longer implementation period and fewer 
meters installed requiring less attention from District staff. 
 
Operating costs include debt servicing costs, additional staff to maintain the 
system and manage billing and funds required to replace meters at the end of 
the meters’ life (estimated at 15 years).  The use of borrowed capital funds is 
delayed two additional years under the voluntary metering program due to the 
use of the District’s $5.6M Community Works Gas Tax Funds.  The use of the 
CWGTF towards the project means that the NPV calculation does not account 
for the opportunity cost of using CWGTF for other eligible projects.  The 
operational costs are also delayed two years as it will take that long for enough 
residents to volunteer for meters to warrant additional staffing to administer the 
meter program.  The NPV is higher for this scenario, relative to the high water 
conservation scenario due to the shorter period (13 years versus 20 years) and 
because of the reduced operational savings due to less conservation. 
 
6.2. High Water Conservation Scenario (CS3) 
The high water conservation scenario (CS3) is based on a universal metering 
program being implemented over a three year period starting in 2014 resulting in 
100% of homes metered and an overall conservation of 37%.  The capital cost of 
the universal system is estimated at $12M with approximately $5.6M being paid 
with CWGTF and the remainder being financed through a loan (Table 9).  The 
use of the CWGTF towards the project means that the NPV calculation does not 
account for the opportunity cost of using CWGTF for other eligible projects.  
Operating costs include debt servicing costs, additional staff to maintain the 
system and manage billing and funds required to replace meters at the end of 
the meters’ life (estimated at 15 years).  Savings include the reduced cost for the 
regional capital and operating programs due to a reduction in Mission’s flows 
relative to Abbotsford’s.  This scenario results in MDC being met until 2041 – a 
20 year delay for requiring a new water source. 
 
It should be noted that the capital cost of each of CS2 and CS3 include meters 
being installed outside the residences at the property line in meter boxes.  The 
capital cost for installing meters within the house could reduce costs by 50% or 
more although there are other concerns regarding missed leakage from property 
line to meter, leakage inside the house and proximity to radiofrequency waves. 
An analysis of costs based on internal and external installations of meters will be 
made at a later date. 
 
6.3. Miracle Valley Well Development 
Mission recently completed a hydrological investigation for groundwater supply 
from Miracle Valley northeast of Mission (Piteau 2012).  The Miracle Valley wells 
project would involve drilling one or more wells into an aquifer adjacent to Stave 
Lake.  Piteau (2012) drilled two test wells in the area and confirmed that a well 
could likely support extractions of 18.1 MLD and maybe as much as 31.1 MLD.  
Piteau (2012) recommends additional work should be carried out to determine if 
a well drilled closer to Stave Lake would tap an aquifer that is hydraulically 
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connected to Stave Lake and could supply much greater volumes (e.g.: 85 MLD).  
A value of 18.1 MLD is assumed to be available as per the confirmed results in 
the Piteau (2012) report for 2 options in Table 9.  Mission could develop this new 
source alone or in partnership with the AMWSC.  A third option assumed 85 MLD 
was available for development by the AMWSC. 
 
The capital investment for the Mission only solution is assumed to include two 
wells and a pump station ($5M), a reservoir at Richards Ave. ($7.5M), filtration 
treatment ($20M), 15 km of new transmission mains ($15M) to Mission and all 
environmental assessments and permitting ($2.5M) at a total minimum cost of 
$50M with filtration and $30M without filtration.  Filtration has been included here 
due to the preliminary assessment by Piteau (2012) that some lead was found in 
water samples and may need removal.  Further sampling may determine that this 
significant cost is not required.  Operational costs are based on the operating 
costs for one Bevan well scaled by supply capacity ($10,000 per MLD).  The use 
of Community Works Gas Tax Funds is not possible for this solution.  The 
AMWSC solution would not require a reservoir but would require additional 
transmission mains, which would result in the same $50M project cost. 
 
If Mission constructed the 18.1 MLD well by itself, it would serve Mission under 
the status quo water conservation scenario until 2053, which is the same as if the 
AMWSC developed the 85 MLD well.  If the AMWSC developed the 18.1 MLD, 
Mission’s needs would only be met until 2030. 
 
 
6.4. Pumping from Stave Lake to Cannell Lake 
This option consists of pumping water from Stave Lake to Cannell Lake to allow 
more water to be removed from Cannell Lake.  This would require an 
amendment to the existing water licence as well as payments to BC Hydro for 
lost revenue.   
 
For the purposes of this report, it is assumed that 60 MLD is the maximum flow 
that can be accommodated by the existing transmission mains downstream of 
Cannell Lake and would be available at any time, not just when the Norrish 
Creek system is unavailable.  Given that the transmission mains downstream of 
Cannell Lake belong to the AMWSC, this new water source would only be 
possible through the existing partnership and therefore a Mission only option is 
not shown (Table 9).  It is also assumed that a booster pump will be required due 
to the elevation difference between Stave Lake and Cannell Lake. 
 
The capital investments would include a new filtration plant ($40M), two pumps 
($7.5M) and a 5 km new transmission main from Stave Lake to Cannell Lake 
($12.5M) for total of $60M.  Operational costs are based on the estimated 
operating costs increases for the Stave Lake option ($1.8M for 100 MLD) and 
include payments to BC Hydro as compensation for lost revenue.  The use of 
Community Works Gas Tax Funds is not possible for this solution except 
perhaps for the filtration plant.  For the purposes of this report, however, it is 
assumed that Mission’s share of the project cost will be funded through 
borrowing.  Additional costs for a new transmission main from Cannell Lake to 
Mission may be required and will be detailed in an upcoming AMWSC study on 
future options.   

!"#$%&'()*+#(
,-../(+*(0123-(

425-(1+(
62&&-..(425-(
7+".8(2..+,(
#29%#"#(82:(
7+&/"#$1%+&(
1+(;-(#-1()+*(
#2&:(:-2*/(



 45 

 
An additional 60 MLD would equate to an additional 12.8 MLD for Mission, which 
would allow the status quo (no water meters) MDC to be met until 2046. 
 
 
6.5. Stave Lake 
This option is the original idea for a new source that was put to a referendum in 
November 2011 in Abbotsford and that was rejected by Mission Council in April 
2011.  The idea was rejected based on the public private partnership that was 
proposed for its construction and operation.  The proposal considered here 
includes construction of a new water source that has the capacity to add, as 
phase I, 100 MLD at a cost of $300M.  This equates to 22.9 MLD of additional 
water for Mission, which would supply the status quo MDC until 2061.  Given the 
large capital cost, it is assumed that Mission could only consider this project if it 
were done in partnership with AMWSC.  It is important to note that this project 
can be expanded to supply at least 400 MLD in the future and therefore 
represents a very long term source for the AMWSC.  Future expansions will also 
cost substantially less per megalitre because the intake structure and 
transmission mains will be oversized when Phase I is built.  The use of 
Community Works Gas Tax Funds is not possible for this solution. 
 
 
6.6. Financial Summary 
The universal water metering conservation scenario (CS3) has a lower NPV at 
$5.7M than the voluntary water meter conservation scenario ($7.1M) (Table 9) 
and is significantly less expensive when examined on a per ML or per year 
extension basis.  Of the new water sources, the high capacity (85 MLD) Miracle 
Valley well solution is the most attractive at $55/ML of additional water although it 
is more expensive than the lower capacity Miracle Valley wells AMWSC option 
when looked at on a straight NPV basis.  The solution where water is pumped 
from Stave Lake to Cannell Lake is the second least expensive solution when 
additional volume of water is considered ($153/ML) (Table 9).  The most costly 
option is the original Stave Lake solution although when examined on a per ML 
basis, the Stave Lake option appears more attractive than either of the lower 
capacity Miracle Valley well options.  When looked at in terms of NPV per 
additional years where the predicted demand can be accommodated, the 
universal water metering program is the least expensive followed by the high 
capacity Miracle Valley well solution followed by the voluntary water metering 
program (CS2) (Table 9). 
 
Choosing a preferred solution to increase the amount of water available for 
consumption is not obvious from looking at Table 9 as each option offers 
different extension times, NPV per ML and overall NPV.  The NPV allows 
comparisons to be made between the different options but it is still necessary to 
consider how much time and water each option’s NPV buys. 
 
Mission will likely face increasing pressure from Abbotsford to reduce its 
excessive consumption and asked to contribute to a new water source within the 
next decade or two.  It is likely that the pressure to conserve will continue even 
after a new water source is developed, as it is consistent with WWM’s principle of 
reducing MDC and the province’s goals.  A strategy of conservation, reducing 
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MDC and funding a new water source is based on equity, conservation and cost 
while avoiding conservation simply by developing a new water source disregards 
conservation and equity and is not consistent with WWM principles. 
 
Apart from equity and conservation, the implementation of a water meter 
program allows far superior management of the system.  This management can 
lead to understanding and reducing maximum day consumption and further delay 
the requirement to construct new water sources or at least design them for 
consumption more closely related to ADC than MDC that only occurs 
sporadically over a 2-3 month period.  Metering is also a critical piece to allow 
Mission (and the AMWSC) to remain competitive when applying for provincial 
and federal infrastructure grants as water metering is considered best practice 
and essential for minimizing consumption.  Metering is also consistent with 
WWM’s principles of sustainable water stewardship, reduced environmental 
impacts and getting the best value out of the existing water supply system.  
Given that the universal water metering program (CS3) is the most cost effective, 
implementation of a universal water metering program, phased in over 3 
years, is recommended pending the outcome of public consultation.  
Implications of installing meters at the property line versus inside homes will be 
included as the program is developed. 
 
Given that a $12M investment is significant for Mission and is on the scale of 
what Mission would need to contribute to a new water source, there will be no 
additional funds to cost share a new water source should Abbotsford determine 
that one is in fact needed within the next 10 years.  However, it is hoped that, by 
developing WWM in both communities, the need for a new water source could be 
delayed by as much as 20 years.  Mission will need to negotiate an 
agreement with Abbotsford that, should Mission implement water meters, it 
will not be able to contribute to a new water source until the water is 
actually required by Mission. 
 
Given that Abbotsford and Mission will likely need a new water source within the 
next decade or two, Mission’s representatives on the AMWSC and staff 
should continue to stress the need to adopt a WWM approach to reduce 
MDC and maximize withdrawals from the existing system, and, when only 
absolutely required, search for a new water source that minimizes the 
capital and operational cost and adds value to the existing system.  In 
addition, any new source must supply water for some minimum length of time to 
pay for the initial project but also to allow funds to be set aside for the 
subsequent expansion – the total of which must remain affordable to rate payers.  
Ideally, the new water source would be scalable so that today’s investment will 
last for a long time and earlier investments would provide better value by 
accommodating future expansion. 
 
The high capacity Miracle Valley wells, pumping Miracle Valley well water 
into Cannell Lake and the solution where water is pumped from Stave Lake 
to Cannell Lake should be explored further.  The recommendation from the 
Piteau (2012) report to investigate the extraction potential from a well 
located closer to Stave Lake should be investigated as part of this work.  
Cannell Lake has great potential to improve the optimization of the existing 
system as it can be managed to predominantly meet the needs of MDC.  It is 
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imperative that the AMWSC fully consider the value of Cannell Lake as part of 
their evaluation of future water sources. 
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Figure 14: MDC for three water conservation scenarios CS1, CS2 and CS3 and five supply options.  

!"#$
%&'(

)*+
'&,(

*-,&,(
./*01

23-
*

4&'&$
.*5$"

*/*06*

3626*

3726*

8626*

8726*

9626*

9726*

7626*

7726*

:626*

3666* 3667* 36;6* 36;7* 3636* 3637* 3686* 3687* 3696* 3697* 3676*

!"
#$
%&

'(
"#

)*+
,-

.)

/012)

<-+4=*-!*+,##*>"?*='@'AB&)*/*0;6-*

<-+4=*4&'C,*>2*&"*='%%,##*>2/*0;D28-*

E"-*-!*+,##*>"?*='@'AB&)*/*0:32:-*'%F*<-+4=*-!*+,##*GBHI*='@'AB&)*/*0;329-*

<-+4=*4&'C,*>2/*01J27-*

-E=*=4;* -E=*=43* -E=*=48*

K%BC
,(.'#

*+'&,(*
-,&,(.

/*072
1-*



 49 

Table 9: Financial implications of water conservation and new water source options.  
Category Water 

Supply 
Option 

# Years 
System 

is 
Extended 

Borrowing 
Requirement 

($) 

Term of 
Borrowing 

(Yr) 

NPV 
($) 

Volume of 
Water 

Provided by 
Option 

(ML) 

NPV per 
ML 

($/ML) 

NPV per 
Year of 

Extension 
($/Yr) 

Mission 

CS2 
Voluntary 
Metering 

13 4,000,000 15 7,150,800** 27,776 257 550,061 

CS3 
Universal 
Metering 

20 6,400,000 15 5,714,300** 70,920 81 285,715 

Miracle 
Valley Wells 
(Low Cap.) 

32 50,00,000* 30 62,567,200 227,351 275 1,955,225 

AMWSC 

Miracle 
Valley Wells 
(Low Cap.) 

9 9,657,500* 5 9,983,200 13,616 733 1,109,250 

Miracle 
Valley Wells 
(High Cap.) 

32 9,657,500* 30 12,440,000 227,351 55 388,750 

Stave L. to 
Cannel L. 

25 11,589,000* 25 19,271,500 125,378 153 770,861 

Stave Lake 40 57,945,000 30 78,529,600 334,340 235 1,963,240 
*May be reduced by $5.6M if Community Works Gas Tax Funds are eligible for the filtration plant 
** The use of the CWGTF towards the project means that the NPV calculation does not account for the opportunity cost of using 
CWGTF for other eligible projects 
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7. Oversight of the Regional Water Supply System 
One of the objectives of this report was to highlight any opportunities for Mission 
to contribute to improved oversight of the regional water supply system.  It is not 
unexpected that Mission, on occasion, perceives the partnership to favour 
Abbotsford given that Abbotsford consumes 75% of the water.  This one sided 
consumption means that the system must be operated and constructed in a way 
that meets Abbotsford’s needs first and foremost.  Equally important to 
Abbotsford is that Mission has access to the water prior to Abbotsford, which can 
affect Abbotsford’s ability to recharge its reservoirs – a key prerequisite to meet 
its maximum day consumption at this time.  With so much at stake, it is 
understandable that Mission’s concerns for affordability may be marginalized as 
the need to meet Abbotsford’s demand is obviously a priority. 
 
Mission has not had the resources that Abbotsford has to implement innovative 
management measures such as meters and continuous monitoring of their 
system.  This has resulted in a typical Mission single family home consuming 
approximately 60% more water per person per day than someone living in 
Abbotsford.  As the demand on the system approaches its supply capacity, the 
AMWSC will need to fully implement WWM principles prior to developing a new 
water source.  The proposed emphasis on WWM will require Mission to 
implement measures to manage its MDC and conserve water, which will result in 
additional supply from the existing system.  The AMWSC will also need to ensure 
that the current system is optimized to supply as much water as cost effectively 
possible. 
 
Prior to completing this study, it was hypothesized that Mission did not need to 
expand the water supply system at this time to accommodate its demand.  There 
was concern that Mission was being forced into spending a large amount of 
funds on a new source to meet Abbotsford’s increased demand.  Given the 
significant reductions in water consumption measured by Abbotsford’s water 
meters and the results of this study, it is evident that Abbotsford’s recent 
reductions have allowed Mission’s excess consumption to continue longer than if 
Abbotsford had not made gains in conservation.  Even though the AMWSC has 
benefitted from Mission paying for its consumption, both communities continue to 
grow and a WWM approach is required across the entire system to maintain 
affordability.  The focus must change to what measures can be implemented to 
control MDC, how can the existing system be optimized, what options are 
available to source new water and what are the costs, benefits and affordability 
associated with each of those options. 
 
The current membership of the AMWSC is equal for both communities – a mayor 
and two councilors.  Notwithstanding the considerable differences in size and 
needs, this arrangement provides equal voting power within the AMWSC.  It is 
important to recognize that the long term sustainability of any partnership 
depends on the interests of each partner being fairly treated by the other.  In this 
case, the AMWSC partnership must provide win-win benefits for the taxpayers of 
each city.  That said, Mission well recognizes that it could never stand in the way 
of Abbotsford meeting its needs.  This became clear with the 2011 Stave Lake 
public private partnership option when Abbotsford believed an expensive new 
long term source of water was required immediately.  The partnership will work 
well when there is a consistent management philosophy applied across the entire 
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system and respect is given for each partner’s need for a reliable supply of water 
and respect of the taxpayers’ ability to pay.  The partnership will not work well 
when Abbotsford’s demand is in jeopardy of not being met, when there is 
different management philosophies between the two communities and limited 
options to increase supply are being considered for the sake of perceived 
urgency.  
 
Notwithstanding the fact that Abbotsford, being the larger consumer, is driving 
the AMWSC, there are opportunities to improve Mission’s contributions.  One 
opportunity may be to have regional staff report to the AMWSC directly and not 
through Abbotsford as is currently the case although this could result in higher 
operational costs.  If that is not possible, it is worth considering having at least 
one regional staff member located in Mission, at least part time, and reporting to 
the Director of Engineering and Public Works who could act as a project sponsor.  
This could be considered on a project basis to start and perhaps on a permanent 
basis if new staff is hired in the future. 
 
While there is good communication between staff from Mission and the regional 
system, Mission staff does not have the resources to work with regional staff in 
Abbotsford to the degree required even though AMWSC staff always provides 
the opportunity.  In effect, this reduces Mission’s ability to influence decisions as 
regional staff does not get a sense of what is important to Mission and are more 
likely to work on meeting Abbotsford’s needs.  This situation is exacerbated by 
the fact that Mission has not been making the same efforts to conserve water as 
in Abbotsford and is likely frustrating regional staff. 
 
Similarly, when external consultants are hired to work on the regional system, 
they report to City of Abbotsford staff and it is natural for the consultants to pay 
more attention to Abbotsford’s concerns than Mission’s.  Having regional staff 
working out of Mission and retaining consultants could lead to more balanced 
deliverables being produced.  Failing that, having a consultant report to Mission 
staff on a specific project, could be an improvement although there are 
implications for Mission to consider in terms of resourcing. 
 
There are many benefits to the AMWSC partnership including affordability for 
new initiatives, economies of scale, specialized staff, implementation of 
innovative initiatives and efficacy of system. While some of the disadvantages 
have been mentioned above, perhaps the most important disadvantage is that 
the system’s requirements will always be driven by the larger consumer’s need 
for a reliable water supply.  This could result in the smaller partner having to 
make investments before they might need to, however, that has not been the 
case to date given Mission’s greater per capita consumption.  Overall, it is 
recommended that Mission look to develop ways to improve Mission’s 
involvement within the partnership and oversight of the system. 
 
8. Summary and Recommendations 
This report represents the first long term water supply and demand management 
study completed specifically for the District of Mission.  The study uses existing 
data such as ICI and multi family water meter data, actual single family and multi 
family unit counts and regional bulk meter information to estimate average day 
consumption and maximum day consumption from 2001 to 2050.   
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Given the many assumptions and uncertainties involved with a study of this 
nature, this study should be reviewed against annual consumption data and 
growth forecasts and undertake any new studies as required, to ensure timely 
planning for major projects and expenditures. 
 
The regional bulk meter data indicate that per capita average day consumption 
(ADC) has remained almost constant over the 2001-2011 period while per capita 
maximum day consumption (MDC) has dropped by about 30% per person per 
day.  The significant reduction is thought to be in response to increased 
awareness of the importance of water conservation, reduction in ICI consumption 
and lawn sprinkling bans instituted in 2009 and 2010. 
 
This study has assumed that Mission is entitled to 26.8 to 32.2 MLD prior to 2012 
and 32.0 to 38.4 MLD after 2011 based on its ownership share of the assets of 
the water works system with Abbotsford, Mission’s recent consumption and the 
assumption that 90% of the supply is hydraulically available. 
 
This study has resulted in improved confidence with respect to the bulk meter 
data provided by AMWSC staff.  While it may be difficult for Mission to believe 
that its per capita single family residential consumption is 60% greater than 
Abbotsford’s, the results are consistent with those in the literature comparing 
metered communities with non-metered communities.  In addition, this study 
used a different technique to estimate consumption rates on a residential unit 
basis and found similar results to previous studies (AECOM 2010).  New bulk 
meters have been recently installed within the Mission transmission system.  It is 
recommended that these meters be used, together with an analysis of the 
service numbers and types being measured by each meter to confirm or revise 
the consumption estimates used in this study. 
 
Single family unit annual consumption was estimated at 527m3/year (466 L/D per 
capita) which is slightly above the provincial residential average per capita 
consumption of 440 L/D, used by the AECOM (2010) Water Master Plan for 
Mission when each unit is assumed to house 3.1 people.  Multi family unit annual 
consumption was measured to be 145 m3/year, which is reasonable for the small 
apartment style multi family units considered here.  This figure was derived using 
actual metered consumption from 2009-2011.  When single and multi family are 
combined, the average annual residential consumption in Mission approximates 
the provincial average of 440 L/D. 
 
Measured ICI values were adjusted by removing the multi family consumption.  
ICI daily demand was observed to decrease since 2008 likely in response to the 
economic downturn.  Several issues were raised with the ICI meter program and 
recommendations to replace old meters, improve the way the data is used and 
change to a inclining block structure to encourage water conservation were 
made.  It was also recommended that the regional water conservation program 
continue to work with Mission’s largest ICI consumers to look for additional water 
savings opportunities. 
 
Non-revenue water was determined to be approximately 20% of annual 
consumption - slightly above the 17.8% determined by AECOM (2010).  It is 
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recommended that the IWA Water Balance be completed by regional water 
supply staff and that the District continue its leak detection program but also 
investigate other leak detection technologies that may be more effective and 
determine if partnering with Abbotsford would be cost effective.  Two known 
leaks, first discovered in 2010, in the Cannell Lake transmission mains will be 
repaired in the fall of 2012 – it is recommended that regional staff respond as 
quickly as possible to fix any significant leaks in the future.  It is also 
recommended that an estimate be made of how much non-revenue water is used 
in flushing sewer mains and fire fighting as it will help the District understand 
exactly where its non-revenue water is being lost from the system.   
 
A spreadsheet model was developed to forecast future water consumption in 
Mission using three water conservation scenarios.  A status quo water 
conservation scenario is a continuation of today’s situation where education and 
awareness is improving and rebates for low flow toilets and high efficiency 
washing machines are in place.  A moderate water conservation scenario, based 
on implementation of a voluntary residential water meter program starting in 
2013, assumed a 18% reduction in average day demand by full implementation 
in 2021 with 80% of the homes metered.  A high water conservation scenario, 
based on universal residential water meter installations over a three year period, 
assumed that Mission single family residential units would be consuming the 
same as Abbotsford’s – 332 m3/year or a 37% reduction. 
 
The model accurately predicted measured 2001-2011 ADC values, which can be 
met by the current supply system until 2048.  Mission’s MDC has been 
exceeding its theoretical share since 2003 but will be slightly less than its share 
in 2012 due to the uplift in capacity supplied by the Bevan wells and Cannell 
Lake.  Under the status quo, the MDC is expected to exceed Mission’s 
theoretical share again in 2021.  The moderate and high water conservation 
scenarios will exceed Mission’s potential share in 2034 and 2041, respectively. 
 
Mission’s peak hour demand (PHD) is approximately 60% of the Norrish Creek 
supply capacity which could result in an inadequate water supply for Abbotsford 
should their reservoirs be low and a significant fire event occur.   Although 
somewhat of a perfect storm scenario, it is worth discussing at an upcoming 
AMWSC meeting to examine the risk and solutions to such a scenario. 
 
It is clear that Mission’s large residential consumption, relative to Abbotsford’s, 
has been accommodated by the fact that Abbotsford consumes far less water on 
a per capita basis than Mission.  Nevertheless, both communities continue to 
grow and new water will need to be added to the system within the next decade 
or two.  This study introduces the concept of Wise Water Management (WWM) 
where the focus is on extracting as much water out of the current system as 
possible and reducing the MDC in both frequency and magnitude.  Only once all 
cost effective measures to address those principles have been implemented 
should the system be expanded to include a new water source.  In addition, any 
new water source should add value to the existing system by taking advantage of 
existing infrastructure to the maximum degree possible. 
 
Cannell Lake may represent a significant opportunity to maximize system 
optimization by using its natural reservoir characteristics.  This can be further 
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exploited by maximizing the use of existing wells during periods of elevated 
demand and saving Cannell Lake, to the extent possible, to meet maximum day 
demands.  Pumping water from Stave Lake or new wells to Cannell Lake will 
further increase the ability to meet maximum day demands well into the future. 
 
The study’s financial analysis determined that the universal water metering 
conservation scenario (CS3) has a lower Net Present Value (NPV) at $5.7M than 
the voluntary water meter conservation scenario ($7.1M) and is significantly less 
expensive when examined on a per megalitre or per year extension basis.  Of 
the new water sources, the high capacity (85 MLD) Miracle Valley well solution is 
the most attractive at $55/ML of additional water.  The solution where water is 
pumped from Stave Lake to Cannell Lake is the second least expensive solution 
when additional volume of water is considered ($153/ML). 
 
This study recommends that a universal water metering program is a critical first 
step for Mission and should be implemented pending the outcome of public 
consultations. Mission will need to negotiate an agreement with Abbotsford that, 
should Mission implement water meters, it will not be required to contribute to a 
new water source until the water is actually required by Mission. 
 
Staff recommends that the high capacity Miracle Valley wells and the solution 
where water is pumped from Stave Lake to Cannell Lake be explored further.  In 
addition, the option of pumping Miracle Valley well water into Cannell Lake also 
be examined.  Mission needs to ensure that the work being done now by 
AMWSC regarding future sources includes a thorough evaluation of these 
options.  The recommendation from the Piteau (2012) report to investigate the 
extraction potential from a well located closer to Stave Lake should be 
investigated as part of this work. 
 
The AMWSC partnership works well when supply exceeds demand as has been 
the case over the last decade, however, when either partner reaches their 
theoretical capacity of the system, the joint partnership needs to agree on 
proactive yet affordable measures to address the supply shortage.  However, 
Abbotsford’s overwhelming consumption results in them being the drivers of the 
AMWSC system.  Notwithstanding this, there are opportunities for Mission to 
improve its ability to affect the oversight of the AMWSC.  Some examples could 
include having regional staff reporting to the AMWSC directly, having a regional 
staff member located in Mission or having Mission staff take a more active role 
as project sponsor when retaining consultants.  These could help ensure that 
Mission’s objectives are addressed in regional decisions and contracted services.  
 
The findings of this study should be included within the AMWSC Water Efficiency 
Study and be communicated to residents and businesses in Mission when public 
consultation sessions occur in the fall of 2012.  In addition, an ongoing 
communication plan should be developed to demonstrate to the community that 
the WWM approach is necessary to maintain affordability. 
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Next Steps 
District of Mission staff will be completing the following actions as a result of this 
study: 
 

1. Work with the AMWSC to evaluate whether further assessment of Miracle 
Valley wells is warranted; 

2. Provided (b) below is supported, initiate the work required to implement a 
universal water meter program, phased in over 3 years, including an 
evaluation of in home versus at property line installation costs.  This 
would include a user rate impact analysis and proposed pricing structure; 

3. Implement operational changes regarding ICI metering, leak detection, 
collaboration with large ICI consumers and increased regulation of 
outdoor water use; 

4. Begin using new bulk meters to confirm consumption patterns identified in 
this report; 

5. Engage AMWSC staff in a discussion of the impact of Mission’s peak 
hour demand on the system’s ability to supply Abbotsford to ensure 
undue risk does not exist; and 

6. Review this study against annual consumption data and growth forecasts 
and undertake any new studies as required, to ensure timely planning for 
major projects and expenditures. 

 
The following items are recommended as next steps for Council: 
 

a) Release this report to the public and the AMWSC as part of an overall 
communication plan regarding water supply, demand and the need to 
adopt a Wise Water Management approach and request the public’s input 
on this report and how to best serve their interests.  This should be done 
in concert with the planned AMWSC public consultation program and 
Council’s Community Dialogue session in fall 2012; 

b) Support a universal water metering program, phased in over 3 years, in 
principle pending the outcome of the public input in (a) above; 

c) Explore opportunities to improve Mission’s oversight within the AMWSC; 
d) In conjunction with the AMWSC, ensure that Mission will not be expected 

to make significant investments in a new water source within a 
reasonable time after implementing universal water meters; 

e) In conjunction with the AMWSC, implement the Wise Water Management 
principles throughout both Mission and Abbotsford by developing a 
comprehensive communication plan and develop measurable actions that 
can be implemented to measure progress towards implementing the 
principles; and 

f) In conjunction with the AMWSC, decide what is the best solution for 
increasing existing system capacity and / or reducing MDC and when a 
new source may be truly required.  Any decision on a new source must 
include an evaluation of the ability to add value to the current system, in 
particular, the best use of Cannell Lake.  
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APPENDIX I 

Solving Equation [1] 
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APENDIX II 
Multi Family Metered Flows 
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Appendix III 

Water Demand Model 
Input Parameters        

          
Growth   Comments    
 Single Family 1.5% Based on long term planning estimates    
 Multi family 5.5% Based on 2001-2011 actual increase in number of MF units    
 ICI 5% - For 10 years and then same as SF 

- Pers. Commun. Stacey Crawford 
   

 Non-revenue 1.5% Same as SF    
    
Per Capita # People per SF 

unit 
3.1 - Geoadvice (201) used 3.1 

- 2006 census measured 2.9 
   

 # People per MF 
unit 

1.7 
 

2006 census measured 1.7 for high density (apartments)    

    
Consumption          
 Existing SF units 527 m3/year Calculated using Eq. [1]    
 SF Post 2009 

units 
332 m3/year Calculated from post 2010 metered Cedar Valley homes    

 Existing MF units 145 m3/year Measured from existing ICI meters on MF buildings (see Appendix II)    
 Post 2009 MF 

units 
145 m3/year Assumed no additional conservation    

 Non-revenue 
water 

20.0% of ADC As per Eq. [1]    

!    

Conservation   SF MF ICI Non-revenue    
 CS1 Existing units 0.2% 0.2% 0.2% 1% 0.2% annual conservation based on improved awareness 

& rebates 
1% / year fixing leaks starting 2013 

  Post 2017 units 85% 85% 85%  Post 2017 units are 15% more efficient than pre 2017 
units 

          
 CS2 Existing units 5% 5% 2% 2.5% 5% annual conservation based on water meters 

2.5% / year fixing leaks starting 2013 
  Units built 2009-

2017 
0 0 0  No additional conservation 

  Post 2017 units 85% 85% 85%  Post 2017 units are 15% more efficient than pre 2018 
units 

 Peaking Factor  1.7 1.7 1.7 1 
 

Measured 2001-2011 average using bulk meter data 

 
 



 60 

 Single Family (MLD)    Multi Family (MLD)    ICI (MLD)   Non Revenue Water (MLD)    Totals (MLD) 

Year # Units Populatio
n 

ADC 
CS 1 

ADC 
CS 2 

ADC 
CS3 

  Year # 
Units 

Population ADC 
CS 1 

ADC 
CS 2 

  Year ICI Flow 
(m3/yr) 

ADC 
CS 1 

ADC 
CS 2 

  ADC CS 1 ADC CS 2   Year ADC CS 1 ADC CS 2 ADC CS 3 MDC CS 1 MDC CS 2 MDC CS 3 

2001 7384 25330 10.66 10.66 10.66   2001 644 1095 0.26 0.26   2001 736954.05 2.02 2.02   3.22 3.22   2001 16.2 16.2 16.2 25.2 25.2 25.2 

2002 7501 25756 10.83 10.83 10.83   2002 644 1095 0.26 0.26   2002 848814.34 2.33 2.33   3.58 3.58   2002 17.0 17.0 17.0 26.4 26.4 26.4 

2003 7648 26182 11.04 11.04 11.04   2003 702 1193 0.28 0.28   2003 1041793.16 2.85 2.85   3.48 3.48   2003 17.7 17.7 17.7 27.6 27.6 27.6 

2004 7964 26608 11.50 11.50 11.50   2004 702 1193 0.28 0.28   2004 1008240.64 2.76 2.76   3.76 3.76   2004 18.3 18.3 18.3 28.5 28.5 28.5 

2005 8228 27034 11.88 11.88 11.88   2005 725 1233 0.29 0.29   2005 1248358.75 3.42 3.42   3.92 3.92   2005 19.5 19.5 19.5 30.4 30.4 30.4 

2006 8371 27460 12.09 12.09 12.09   2006 725 1233 0.29 0.29   2006          2006       

2007 8549 27869 12.34 12.34 12.34   2007 818 1391 0.32 0.32   2007 1348012.76 3.69 3.69   3.76 3.76   2007 20.1 20.1 20.1 31.6 31.6 31.6 

2008 8713 28278 12.58 12.58 12.58   2008 873 1484 0.35 0.35   2008 916029.33 2.51 2.51   3.90 3.90   2008 19.3 19.3 19.3 30.1 30.1 30.1 

2009 8830 28687 12.66 12.66 12.66   2009 1011 1719 0.40 0.40   2009 852378.54 2.34 2.34   3.92 3.92   2009 19.3 19.3 19.3 30.1 30.1 30.1 

2010 8939 29096 12.73 12.73 12.73   2010 1011 1719 0.40 0.40   2010 686896.66 1.88 1.88   3.96 3.96   2010 19.0 19.0 19.0 29.5 29.5 29.5 

2011 8952 29505 12.72 12.72 12.72   2011 1011 1719 0.40 0.40   2011 692475.80 1.90 1.90   3.62 3.62   2011 18.6 18.6 18.6 29.2 29.2 29.2 

2012 9086 29948 12.82 12.82 12.82   2012 1067 1813 0.42 0.42   2012  2.57 2.57   3.71 3.71   2012 19.5 19.5 19.5 30.6 30.6 30.6 

2013 9223 30397 12.91 12.72 12.91   2013 1125 1913 0.44 0.44   2013  2.69 2.64   3.73 3.67   2013 19.8 19.5 19.7 31.0 30.5 30.9 

2014 9361 30853 13.01 12.51 11.87   2014 1187 2018 0.47 0.45   2014  2.82 2.67   3.75 3.64   2014 20.0 19.3 18.6 31.5 30.2 29.1 

2015 9501 31316 13.11 12.30 10.32   2015 1252 2129 0.49 0.47   2015  2.96 2.63   3.77 3.60   2015 20.3 19.0 17.0 31.9 29.8 26.4 

2016 9644 31785 13.21 12.08 8.77   2016 1321 2246 0.52 0.48   2016  3.10 2.54   3.78 3.56   2016 20.6 18.7 15.4 32.4 29.2 23.6 

2017 9789 32262 13.31 11.86 8.90   2017 1394 2370 0.55 0.50   2017  3.25 2.67   3.80 3.52   2017 20.9 18.6 15.6 32.9 29.1 24.0 

2018 9935 32746 13.40 11.64 9.02   2018 1471 2500 0.57 0.52   2018  3.40 2.80   3.82 3.49   2018 21.2 18.4 15.8 33.4 28.9 24.5 

2019 10084 33237 13.51 11.41 9.13   2019 1552 2638 0.60 0.54   2019  3.57 2.94   3.84 3.45   2019 21.5 18.3 16.1 33.9 28.8 24.9 

2020 10236 33736 13.63 11.19 9.25   2020 1637 2783 0.63 0.57   2020  3.74 3.09   3.86 3.41   2020 21.9 18.3 16.3 34.4 28.7 25.4 

2021 10389 34242 13.74 11.31 9.37   2021 1727 2936 0.66 0.60   2021  3.92 3.24   3.88 3.38   2021 22.2 18.5 16.6 35.0 29.1 25.8 

2022 10545 34755 13.86 11.43 9.49   2022 1822 3097 0.69 0.63   2022  3.97 3.29   3.94 3.43   2022 22.5 18.8 16.8 35.4 29.5 26.2 

2023 10703 35277 13.98 11.55 9.61   2023 1922 3268 0.73 0.66   2023  4.03 3.34   3.99 3.48   2023 22.7 19.0 17.1 35.9 29.9 26.6 

2024 10864 35806 14.10 11.68 9.73   2024 2028 3447 0.76 0.70   2024  4.09 3.39   4.05 3.53   2024 23.0 19.3 17.4 36.3 30.3 27.0 

2025 11027 36343 14.23 11.80 9.86   2025 2139 3637 0.80 0.74   2025  4.16 3.44   4.12 3.59   2025 23.3 19.6 17.6 36.7 30.8 27.5 

2026 11192 36888 14.35 11.93 9.99   2026 2257 3837 0.84 0.77   2026  4.22 3.49   4.18 3.64   2026 23.6 19.8 17.9 37.2 31.2 27.9 

2027 11360 37441 14.48 12.06 10.12   2027 2381 4048 0.88 0.82   2027  4.28 3.55   4.24 3.70   2027 23.9 20.1 18.2 37.6 31.6 28.3 

2028 11530 38003 14.61 12.19 10.25   2028 2512 4271 0.93 0.86   2028  4.35 3.60   4.30 3.75   2028 24.2 20.4 18.5 38.1 32.1 28.8 

2029 11703 38573 14.74 12.33 10.38   2029 2650 4506 0.97 0.91   2029  4.41 3.65   4.37 3.81   2029 24.5 20.7 18.8 38.6 32.5 29.2 

2030 11879 39152 14.87 12.46 10.52   2030 2796 4753 1.02 0.96   2030  4.48 3.71   4.43 3.86   2030 24.8 21.0 19.0 39.1 33.0 29.7 

2031 12057 39739 15.01 12.60 10.66   2031 2950 5015 1.07 1.01   2031  4.54 3.76   4.50 3.92   2031 25.1 21.3 19.4 39.6 33.5 30.2 

2032 12238 40335 15.14 12.74 10.80   2032 3112 5291 1.13 1.06   2032  4.61 3.82   4.57 3.98   2032 25.5 21.6 19.7 40.1 33.9 30.6 

2033 12421 40940 15.28 12.88 10.94   2033 3283 5582 1.19 1.12   2033  4.68 3.88   4.64 4.04   2033 25.8 21.9 20.0 40.6 34.4 31.1 

2034 12608 41554 15.42 13.03 11.08   2034 3464 5889 1.25 1.18   2034  4.75 3.94   4.71 4.10   2034 26.1 22.2 20.3 41.1 34.9 31.6 

2035 12797 42177 15.57 13.17 11.23   2035 3654 6212 1.31 1.25   2035  4.82 4.00   4.78 4.16   2035 26.5 22.6 20.6 41.7 35.5 32.2 

2036 12989 42810 15.71 13.32 11.38   2036 3855 6554 1.38 1.31   2036  4.90 4.06   4.85 4.23   2036 26.8 22.9 21.0 42.2 36.0 32.7 

2037 13184 43452 15.86 13.47 11.53   2037 4067 6915 1.45 1.39   2037  4.97 4.12   4.92 4.29   2037 27.2 23.3 21.3 42.8 36.5 33.2 
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 Single Family (MLD)    Multi Family (MLD)    ICI (MLD)   Non Revenue Water (MLD)    Totals (MLD) 

Year # Units Populatio
n 

ADC 
CS 1 

ADC 
CS 2 

ADC 
CS3 

  Year # 
Units 

Population ADC 
CS 1 

ADC 
CS 2 

  Year ICI Flow 
(m3/yr) 

ADC 
CS 1 

ADC 
CS 2 

  ADC CS 1 ADC CS 2   Year ADC CS 1 ADC CS 2 ADC CS 3 MDC CS 1 MDC CS 2 MDC CS 3 

2038 13381 44104 16.01 13.62 11.68   2038 4291 7295 1.53 1.46   2038  5.04 4.18   4.99 4.35   2038 27.6 23.6 21.7 43.4 37.1 33.8 

2039 13582 44766 16.16 13.78 11.84   2039 4527 7696 1.61 1.54   2039  5.12 4.24   5.07 4.42   2039 28.0 24.0 22.0 44.0 37.7 34.4 

2040 13786 45437 16.32 13.94 11.99   2040 4776 8119 1.69 1.63   2040  5.20 4.30   5.14 4.48   2040 28.3 24.4 22.4 44.6 38.3 35.0 

2041 13993 46119 16.47 14.10 12.15   2041 5039 8566 1.78 1.71   2041  5.27 4.37   5.22 4.55   2041 28.7 24.7 22.8 45.2 38.9 35.6 

2042 14203 46810 16.63 14.26 12.32   2042 5316 9037 1.87 1.81   2042  5.35 4.43   5.30 4.62   2042 29.2 25.1 23.2 45.9 39.5 36.2 

2043 14416 47513 16.79 14.42 12.48   2043 5608 9534 1.97 1.91   2043  5.43 4.50   5.38 4.69   2043 29.6 25.5 23.6 46.5 40.1 36.8 

2044 14632 48225 16.96 14.59 12.65   2044 5917 10058 2.08 2.01   2044  5.51 4.57   5.46 4.76   2044 30.0 25.9 24.0 47.2 40.7 37.4 

2045 14851 48949 17.12 14.76 12.82   2045 6242 10612 2.19 2.12   2045  5.60 4.64   5.54 4.83   2045 30.4 26.3 24.4 47.9 41.4 38.1 

2046 15074 49683 17.29 14.93 12.99   2046 6585 11195 2.30 2.24   2046  5.68 4.71   5.63 4.90   2046 30.9 26.8 24.8 48.6 42.1 38.8 

2047 15300 50428 17.46 15.11 13.16   2047 6948 11811 2.42 2.36   2047  5.77 4.78   5.71 4.98   2047 31.4 27.2 25.3 49.3 42.8 39.5 

2048 15530 51185 17.64 15.29 13.34   2048 7330 12461 2.55 2.49   2048  5.85 4.85   5.80 5.05   2048 31.8 27.7 25.7 50.1 43.5 40.2 

2049 15763 51952 17.81 15.47 13.52   2049 7733 13146 2.69 2.62   2049  5.94 4.92   5.88 5.13   2049 32.3 28.1 26.2 50.8 44.2 40.9 

2050 15999 52732 17.99 15.65 13.71   2050 8158 13869 2.83 2.77   2050  6.03 5.00   5.97 5.20   2050 32.8 28.6 26.7 51.6 45.0 41.7 
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	PURPOSE:
	The purpose of this report is to present staff’s Strategic Long Term Water Supply and Demand Management Study (“Study”) to Council, the public, the AMWSC’s September 13, 2012 meeting and that staff and Council implement the numerous recommendations co...
	BACKGROUND:
	Staff was requested to complete a Strategic Long Term Water Supply and Demand Management Study and work with the Water Supply Task Force prior to presenting the report.  Work has been ongoing since the spring and the final report is now ready for pres...
	DISCUSSION AND ANALYSIS:
	The Study has confirmed, similar to the 2010 Water Master Plan, that Mission’s single family residential homes are using about 460 litres of water per person per day or about 60% more than an equivalent home in Abbotsford used in 2011.  When reasonabl...
	A spreadsheet model was used to predict water demand until 2050 under three different water conservation scenarios – status quo, a voluntary water meter program and a universal water meter program.  These scenarios would meet MDC until about 2021, 203...
	The Study introduces the concept of Wise Water Management, which is based on the following principles:
	Only after actions have been taken to address these principles should a new water source be developed.  MDC was shown to occur only several times a year and for no more than 4-5 consecutive days at a time.  Managing MDC and maximizing supply from the ...
	It is recommended that Mission proceed with a universal water metering program, phased in over 3 years, as it was found to provide the best overall value.  In effect a universal water metering program acts as a new water source for Mission allowing th...
	By implementing universal water metering in Mission, WWM can be rolled out to each community in a consistent manner.  Measurable actions to manage the water system can be implemented in each community to measure progress towards meeting the principles...
	The Study recommends that Cannell Lake may serve a critical role in meeting current MDC as well as a component in any new water source.  In addition, the Miracle Valley well option should be examined in more detail, particularly the implications of de...
	The Study recommended operational improvements in the system be implemented and staff will work towards meeting those recommendations.  The value of the AMWSC partnership was discussed and the study recognizes that there are definitive benefits to rem...
	Staff recommends that the Study be released to the public through a variety of means including being presented to the September meeting of the AMWSC.  In addition, the Study’s results should be incorporated into this fall’s public consultation session...
	COUNCIL GOALS/OBJECTIVES:
	This report meets an action under Council’s Infrastructure and Facilities Development Goal.
	FINANCIAL IMPLICATIONS:
	There are significant financial implications with the recommendations associated with the Strategic Long Term Water Supply and Demand Management Study in terms of implementing a universal water metering program, implementing measures to reduce MDC and...
	COMMUNICATION:
	The Study recommends that considerable communication occur around the study and its recommendations.  Much of that communication will occur in tandem with the AMWSC public consultation sessions that are planned for this fall.  Council’s Community Dial...
	SUMMARY AND CONCLUSION:
	A Strategic Long Term Water Supply and Demand Management Study has been completed for Mission.  The report found that a home in Mission consumes significantly more water than a typical house in Abbotsford. A universal water metering program could exte...
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