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The agenda for the Freestanding Committee of the Whole (Engineering and Public Works 
Committee - Pavement Management; Water Meters) meeting to be held in the Council 
Chambers of the Municipal Hall, 8645 Stave Lake Street, Mission, British Columbia on Tuesday, 
December 3, 2013, commencing at 1:00 p.m. 

1. CALL TO ORDER   

2. ADOPTION OF AGENDA   

3. ENGINEERING AND PUBLIC WORKS   

(a) Short and Long-Term Pavement Rehabilitation Funding Needs Analysis  Page 2 

(b) The Case for Water Meters: Equitability, Sustainability and Responsibility 
(Report by Councillor Jewell)  

Page 37 

4. ADJOURNMENT   
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File Category: INF.ROA.MAI. 
File Folder:              Paving Programs 

DATE: December 3, 2013 

TO: Mayor and Council 

FROM: Alan Reggin, Manager of Assets and Infrastructure, Rick Bomhof, Director of 
Engineering & Public Works & Matt Dunham, Operations Manager  

SUBJECT: Short and Long-Term Pavement Rehabilitation Funding Needs Analysis 
ATTACHMENT(S): Appendix 1 - Technical Report 
 Appendix 2 - Pavement Condition Levels and Example Photographs 
 

RECOMMENDATIONS:  Council consider and resolve: 

That staff develop funding options for Pavement Management with the goal of increasing the annual 
ongoing budgetary allotment and that staff report back to Council. 

EXECUTIVE SUMMARY: 
The District has a paved road network with a length of 295 kilometers (km) and a replacement value 
of $116 million (M).  

A study conducted in 2009 showed that $3M/year would be necessary to sustain the quality and value 
of the network. Funding at the time was approximately $1M/year and this has now increased to 
$1.6M/year with an approved increase to $2.05M/year starting in 2015. Despite this progress, funding 
has been short of the amount required and the network condition has deteriorated. 

One of the measures of the health of the District’s road network is the All Cracked Area (ACA) 
method. The ACA method is related to the general pavement condition and cost to rehabilitate 
pavement structures as shown in the following Table. The percentage of cracks indicates the level of 
structural strength the road surface and road base has, i.e. the lower the ACA percentage level the 
better the road condition and hence lower maintenance costs and vice-versa. The average ACA of the 
District’s road network has increased from 3.3% in 2003, to 5.7% in 2009, and 8.9% in 2013. In 
addition, the percentage of roadways in Poor and Very Poor condition has increased from 9% in 2003 
to 33% in 2013. This translates into higher maintenance costs. 
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Table: Interpretation of All Cracked Area (ACA) 

Condition 
Pavement 
Cracking 
- ACA (%) 

Maintenance/ 
Operating Method Rehabilitation Method 

Maintenance / 
Rehabilitation Cost 

($/m2) 

Very Good 0 to 1 None None  

Good 1 to 5 Crack Sealing None Less than $1 

Fair 5 to 10 Crack Sealing / 
Patching 

Mill/Fill, Pavement 
Overlay $15 to $22 

Poor 
10 to 25 

Patching / Crack 
Sealing 

Less Cost Effective Mill 
/ Fill, Overlay (repairs 
required) 

$22 to $40 

Very Poor 25 to 100 Patching Reclaim / Reconstruct $30 to $70 

Note: Mill/Fill refers to removal of a portion of the existing asphalt by grinding and replacement with 
new asphalt. 

The current condition of the District’s roads has been projected over a 20-year period to determine the 
effects of various funding levels on the condition and value of the network.  

The effect of alternative funding scenarios is shown in the figure below. The line shown as ‘current 
funding’ represents $1.6M/year from 2014 onwards. The line shown as ‘anticipated funding’ 
represents $1.6M/year in 2014, and an approved increase to $2.05M/year thereafter.  
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Sustained funding of $3.2M/year is now necessary to sustain the network at its current condition in 
the long-term; however, there would still be deterioration until 2024. To return the network to its 2009 
condition (ACA of 5.7%) funding would need to be $3.4M/year.  

When a pavement network’s average ACA is greater than 10%, there are many roads where 
roughness experienced by users generates complaints. In another lower mainland municipality, an 
average ACA of 11% was reached before complaints reached the level where it was obvious that 
something had to be done to fix the roads. Mission’s roads are currently at an ACA of 8.9% and is 
projected to be at 11% in 2 years at current approved funding levels. 

Real return on investment at funding of $3.2M/year and $3.4M/year is 4.7% and 4.8%, respectively. 
The return on investment is a result of savings in pothole repair and patching costs from roads in 
better condition and by rehabilitation at more cost effective intervals. This return on investment would 
be maximized by funding increases starting in 2014, before significantly more deterioration occurs. 

In addition to long-term cost savings associated with better quality roads there are benefits in terms of 
long-term reductions in greenhouse gas emissions (GHG). At sustained funding of $3.4M/year, there 
would be net GHG savings of 7,850 tonnes, over the 20-year analysis period. A total of 7,850 tonnes 
is equivalent to GHG savings of nearly 16 additional well utilized buses on the road in each of the 20-
years of the analysis. The GHG reduction is associated with more cost effective treatments also being 
less energy intensive. 

This analysis and report supports Council’s goal of creating plans for rehabilitation and replacement of 
all infrastructure assets. 

PURPOSE: 
This report is to provide information to Council on the current condition and value of the District’s 
paved road network, forecast road condition at various alternate funding levels, return on investment, 
and the effect on greenhouse gas emissions.  
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This report also provides information on initiatives staff are undertaking to provide improvements to 
the pavement management analysis. 

BACKGROUND: 
The annual Pavement Management capital and maintenance program has not been funded at the 
level necessary to maintain the paved road network in recent years.  

In 2009, EBA Engineering Consultants were retained to provide an analysis of road pavement 
conditions and recommend optimal annual funding levels to sustain the quality and value of the 
pavement network. The recommended budget in that report was $3M annually. Staff at the time 
reviewed this and through a revised strategy recommended the budget could be reduced to $2.86M 
annually. There is a planned budget increase in 2015, from debt repayment savings, however it will 
not reach the full amount of funding and will be 6 years after the need was identified. The pavement 
management budget in 2009 was $991,676 and was amended to $1,529,935 in 2010, $1,622,174 in 
2011, $1,588,453 in 2012 and $1,565,794 in 2013. The funding has increased; however, it is still short 
by around $1.3M per year.  

Since 2009, the condition of the pavement has continued to deteriorate and the funding deficit has 
increased. By delaying the full budget increase the pavement condition continues to decline and the 
cost of pavement rehabilitation increases, i.e. a $3M budget will no longer buy what it would have in 
2010 both in terms of asphalt costs and the amount of repairs required. The timing of asphalt repairs 
is crucial in terms of controlling cost increases, that is, the sooner repairs and maintenance can be 
completed the lower the cost. Asphalt repair costs increase exponentially if left too late. An example 
of increasing costs is that in 2009 the recommended pavement management budget was $2.86M/yr 
and now in 2013 it is $3.4M/yr for an increase of $540,000. This equates to an annualized delay cost 
of $108,000/yr for each year it is delayed. The annual increase will grow for each year it is postponed 
since more roads will degrade further and fall into the poor and very poor category.    

In 2012 Council passed a motion to pay down debt coming due in 2014 and allocate debt payment 
savings towards the roads capital reserve as follows:  

 

This increase in budget will bring the pavement management program budget to approximately 
$2.05M per year. This is still $0.81M lower than that recommended in 2009 and $1.35M lower than 
currently necessary to return pavement condition to 2009 levels and will be six years later over which 
time pavement conditions have continued to deteriorate.  
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DISCUSSION AND ANALYSIS:  
The attached Technical Report includes discussion on the road network inventory, data collection, 
past and current pavement condition, comparison to other municipal road networks, modeling of 
future condition, return on investment for various funding scenarios, and long-term effect on 
greenhouse gas emissions. A few of the key discussion items are included in this section. 

Road Network Inventory and Value 

The District has a paved road network with a length of 295 kilometers (km) and a replacement value 
of $116 million (M).  

Data Collection 

The pavement management analysis is based on the field surveys of the extent, severity, and type of 
distresses. The network is divided into sections and surveys are conducted for each section on a 5-
year cycle (20% of the network per year). The District has 1,058 roadway sections that have been 
developed to have relatively uniform condition, traffic volume, and width. For each section, detailed 
pavement distress information is collected using a recognized engineering standard. That information 
is processed to summarize the overall condition of each section using indices including the All 
Cracked Area (ACA) and the Pavement Condition Index (PCI).  

The ACA includes fatigue and age-related cracks and is useful for determining rehabilitation needs, 
asset value, and comparison to other agencies. The PCI is an overall condition indicator that 
combines cracking, rutting (which can become a safety issue when ruts are sufficiently deep), and 
weathering/ravelling of the surface (ageing). 

Photographs of typical conditions that may be encountered at various levels of distress are shown in 
Appendix 2. 

Present Condition 

The road network’s average ACA has increased from 3.6% in 2003, to 5.7% in 2009, and 8.9% in 
2013. As the ACA increases above 10%, there are many roads where roughness experienced by 
users generates complaints. In another lower mainland municipality, an average ACA of 11% was 
reached before complaints reached the level where it was obvious that something had to be done to 
fix the roads. 

Future Condition 

The condition of asphalt pavement typically deteriorates as a function of time and traffic loading. 
Locally calibrated models have been used to forecast future condition at various funding levels. It was 
found that sustained funding of $3.4M/year is necessary to return the network’s average condition to 
the same level as in 2009. 

Long-Term Impact 

The long-term effects of increased funding can be measured in terms of backlog (infrastructure debt) 
reduction and return on investment.  

The backlog is the infrastructure debt and represents the cost to repair roads in Poor and Very Poor 
condition. The current backlog is $24.8 million, which would increase to $55.2 million by 2033 under 
the currently approved budget (increase to $2.05M/year in 2015). 

The effect on backlog of alternate funding scenarios is shown in Table 1 along with the additional 
investment and return on investment (backlog reduction minus the additional investment). This table 
shows that there is a positive real return on investment associated with any level of increased funding 
and that in the long run it is less costly to have a pavement network in better condition.  
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Table 1: Effect of Alternate Funding Scenarios on Backlog and Return on Investment 

Budget 
2033 

Backlog  
($ Million) 

Additional    
20-year 

Investment 
($ Million) 

Backlog 
Reduction in 

2033 
($ Million) 

Return on 
Investment 
($ Million) 

Annual Real 
Return (%) 

Currently Approved 
($1.6M, $2.05M 2015 
onward)  

$55.2 n/a n/a n/a n/a 

$2.5M/year (2014 onward) $40.8 $9.4 $14.4 $5.0 4.1% 

$3.0M/year (2014 onward) $23.1 $19.3 $32.1 $12.8 4.9% 

$3.2M/year (2014 onward) $17.4 $23.3 $37.9 $14.6 4.7% 

$3.4M/year (2014 onward) $11.0 $27.1 $44.2 $17.1 4.8% 

$1.6M(2014) then 
$3.5M/year thereafter $16.0 $27.2 $39.2 $12.0 3.9% 

 
The difference between the final 2 rows in Table 1 show the effect of increasing funding in 2014 rather 
than 2015.  With essentially the same investment over 20-years, the return on investment is increased 
by $5M by including additionally funding one year earlier.  
 

Future Improvements in Data and Analysis 

The visual condition survey methodology used by the District since 2002 has provided good 
information and decision making capability. However, during the preparation of this analysis and 
report, two gaps in information were identified; these are roadway strength data and roughness data.  

Higher volume roads carry more heavy vehicles than local roads and are at greater risk of damage. 
Staff have issued a request for quotations for the collection of strength data on higher volume roads to 
be able to better quantify strength deficiencies and plan rehabilitation programs.  

Staff are developing options for data collection to include roughness data to better quantify the ability 
of the road network to provide service to the public. Roughness data is collected by a vehicle 
equipped with automated or semi-automated distress identification technology that may offer 
improved distress data sampling. In addition, many of these data collection platforms offer the ability 
to collect high quality fully referenced images at 5 m to 10 m intervals. These images can support the 
overall asset management plan through identification and condition assessment of assets adjacent to 
roadways such as street lights, signs, curb and gutters, sidewalks, and retaining walls. 

COUNCIL GOALS/OBJECTIVES:  
Council’s goals include financial sustainability as well as infrastructure and facilities development.  

Financial sustainability means that Council and Staff need to work towards quantifying and closing the 
infrastructure funding gap. This report has quantified the infrastructure funding gap for the roadway 
pavement assets, the next step is to identify any and all funding sources and provide options to 
Council for consideration. 

One of the specific action items identified for Council’s infrastructure and facilities development goal 
is, “create a sustainable asset replacement and maintenance program for all assets within the 
financial plan including a fully funded road resurfacing program.” This report addresses the funding 
needs to get to a fully funded road resurfacing program and is one of the first completed action items 
towards planning for and maintaining all of the District’s Infrastructure Assets. 
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FINANCIAL IMPLICATIONS: 
This report has identified the return on investment associated with increased funding in the near term. 
Fundamentally, the sooner rehabilitation can be done the lower the operating and repair costs. 
Alternatively, if rehabilitation is delayed, the cost of it increases and there are increased operating 
costs in the meantime. 

 

SIGN-OFFS:  
 

 

 
Alan Reggin, Manager of Assets and 
Infrastructure 

 

Reviewed by: 
Matt Dunham, Operations Manager 

 

Rick Bomhof, Director of Engineering & Public 
Works 

 
Comment from Chief Administrative Officer 
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Appendix 1 - Technical Report 
Introduction 

The current 2013 paving program budget provides a capital resurfacing amount of $1,186,573 and an 
operating asphalt repair amount of $379,221 for a total of $1,565,794.  

When combined with crack sealing and pothole patching budgets, the total budget is approximately 
$1.6M for 2013 and 2014, and $2.05M per year thereafter. Operating costs are related to capital 
expenditures since a road network in better condition will have lower requirements for pothole filling 
and maintenance patching. Therefore, the total budget has been used in the analysis. 

 
Paved Road Network and Data Collection 

The District has a paved road network length of approximately 295 km as shown in Table 1 and 
Figure 1.  

 

Table 1: District of Mission Paved Road Network  
Type Asphalt (km) Seal Coated (km) Total Paved (km) 
Arterial 52.2 6.0 58.2 

Collector 27.2 29.0 56.2 

Local 127.6 53.1 180.7 

Total 207.0 88.1 295.1 
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Figure 1: District of Mission Paved Road Network 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The pavement management analysis is based on the field surveys of the extent, severity, and type of 
distresses. The network is divided into sections and surveys are conducted for each section on a 5-
year cycle (20% of the network per year). Sections have been developed to have relatively uniform 
condition, traffic volume, and width.   

Detailed pavement distress information is collected using a recognized engineering standard. That 
information is processed to summarize the overall condition of each section using indices including 
the All Cracked Area (ACA) and the Pavement Condition Index (PCI).  

The ACA includes fatigue and age-related cracks and is useful for determining rehabilitation needs, 
asset value, and comparison to other agencies. The PCI is an overall condition indicator that 
combines cracking, rutting (which can become a safety issue when ruts are sufficiently deep), and 
weathering/ravelling of the surface (ageing). 

Photographs of typical conditions that may be encountered at various levels of distress are shown in 
Appendix 2. 

Table 2 defines the condition ranges for five categories of condition and shows the colours that have 
been used to graphically show condition on graphs and maps in this report and the presentation. 
Condition ranges have been selected to correspond with typical rehabilitation treatments for each 
level of distress. Definitions of categories for PCI are provided in the appendix. 

 

10



 STAFF REPORT TO COUNCIL Page 10 of 21  

Table 2: Definition of Condition Categories  

Condition From Cracking -       
ACA (%) 

To Cracking -         
ACA (%) 

Colour on maps and 
graphs 

Very Good 0 1  
Good 1 5  
Fair 5 10  
Poor 10 25  
Very Poor 25 100  
 

Figure 2 shows the condition of the network as of 2013. Measured condition from the most recent 
distress survey has been forecast to 2013. 

 
Figure 2: All Cracked Area (ACA) – Average 8.9% for all roads. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figures 3 and 4 show the condition of the network from 2003 to 2013, in terms of average ACA and 
the length of road in each condition category. The average cracking has increased from 3.3% to 
8.9%. The percentage of road length in Very Good and Good condition has decreased from 80% to 
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42% while the condition in Poor and Very Poor has increased from 9% to 33%. The remainder, in Fair 
condition, has increased from 11% to 25%.  

Figure 3: Average condition of the road network from 2003 to 2013 

 
 

Figure 4: Condition distribution of the road network from 2003 to 2013
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A number of municipalities in the region also use ACA to track the condition and value of their paved 
road networks. A comparison for major roads only (arterial and collector) is shown in Table 3. The 
City of Coquitlam reached 11% before complaints reached the level where it was obvious that 
something had to be done. The optimum average ACA to minimize long-term agency costs is 
approximately 5%. 

 

Table 3: Comparison of ACA to Other Municipalities (Major Roads Only) 

Municipality 2000-03 2006-08 2009-12 

New Westminster  4.6% 8.3% 

Maple Ridge  3.4% 8.8%  

Coquitlam 11.0% 7.9% 10.6% 

Abbotsford  7.8%  
Mission 3.6%              increased to              9.0%     

North Vancouver   8.4% 

Township of Langley 3.7% 5.4%  
Surrey 6.5% 8.3% 9.0% 

Richmond 3.7% 3.7%  
Delta 2.0% 2.4% 5.6% 

City of Langley  8.2%  
Pitt Meadows   7.3% 
Data Source: Various pavement management reports to councils. 

 

Asset Value 

The current asset value has been calculated as the replacement value minus the cost to restore the 
pavement to NEW condition. The total replacement value is $116M and the current value, given the 
condition, is $89.5M as shown in Table 4. 

Table 4: Current Asset Value 

Network Replacement Value Current Value 

Major Roads (arterial and collector) $65.7 Million $52.9 Million 

Minor Roads (local roads) $50.3 Million $36.6 Million 

Paved road network $116 Million $89.5 Million 
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Pavement Management Theory 

The condition of asphalt pavement typically deteriorates as a function of time and traffic loading as 
shown in Figure 5. During the critical zone, a pavement begins to show increasing amounts of 
distress, after which, costs to repair the pavement increase as local repairs and eventually full 
reconstruction may be required. 

 

Figure 5: Pavement condition as a function of time 
 

 

 

 

 

 

 

 

 

 

 

 

Once pavement structures deteriorate past the critical zone, they are referred to as backlog; with the 
backlog defined as the roads where the most cost effective opportunity for rehabilitation has passed. 

The backlog is analogous to debt, the backlog must eventually be repaired. Pavement sections in 
backlog require pothole filling and patching to make them safely passable, this pothole patching does 
not improve the condition of the roadway, roughness and cracking still progress. The patching costs 
are thus similar to interest on debt.  

Due to the increased cost of rehabilitating sections in the worst condition, if they are repaired first, 
there is not enough money to prevent other sections from passing through the critical zone, when 
rehabilitation would have been most cost effective. Therefore, the objective of pavement management 
is to direct funding to required maintenance first and then to roads in Fair condition or barely into the 
Poor category. Roads in Very Poor condition are only scheduled for rehabilitation when they fail to 
provide adequate service or annual required maintenance is at a level where it is less costly in 
present value to reconstruct or reclaim the surface rather than conducting annual repairs.  

Pavement Management Analysis 

To predict the annual repair and rehabilitation costs, Staff have used locally calibrated models that 
predict the initiation and progression of cracking, potholes, and roughness. This is shown 
schematically in Figure 6.  
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Figure 6: Pavement deterioration models 

 
Model Inputs 

The District has recent traffic data, age of the most recent surfacing, and condition data with the 
exception of the roughness of the road network. Structural information has been assumed based on 
the roadway classification; with strength typical of arterial, collector and local roadways. Staff are 
evaluating options for collecting strength data (correlated with structure) on higher volume roads and 
for collecting roughness data on at least major roads to assess the ability of. This data would be 
incorporated in subsequent updates. 

Treatments, Strategies, and Costs 

Each roadway section (1058 total) was modeled individually in the analysis software to determine 
distress levels for the next 20-years. Treatments were programmed at appropriate intervention levels 
and strategies were generated for each roadway section. A strategy is a combination of treatments 
that may be applied. An example showing three strategies is shown in Figure 7.  

Figure 7: Concept of strategies 

 Old 
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Treatments and their costs are shown in Table 5. 

Table 5: Treatments and Costs 
Treatment Method Unit Cost 

Crack Sealing $2.00 per lineal meter 

Patching $15/sq.m. 

Pavement Overlay (50mm) $15.00/sq.m, conducted with additional repair of 
high severity distressed areas at $65/sq.m 

Mill & Fill (50mm) $22.00/sq.m. conducted with additional repair of 
high severity distressed areas at $65/sq.m 

Reclaim $45.00sq.m 

Reconstruction $65.00/sq.m. 

 

Optimization 

The objective of strategy generation is to create a database of many reasonably feasible strategies so 
that the optimal strategy, for each road, for a given budget limit can be selected.  

The optimization utilized was maximizing the present value of the road network, weighted by the 
traffic volume on each road section. The purpose of weighting by traffic volume is to recognize that 
the asset exists to provide a service to the public. Similarly, present value is used to recognize that 
improvements in service have greater value to the public when the improvements are delivered 
sooner.  

Analysis Results 

Figure 8 shows the network average pavement condition at selected funding levels. The black line 
represents former funding levels which were approximately $1.6M/year from 2010 to 2013 and 
$1M/year before that. The currently approved increase to $2.05M starting in 2015 partially reduces 
the increase in deterioration; however, the condition of the network would still deteriorate. To maintain 
the condition in the long-term, $3.2M/year is necessary, however, in the short term, the condition 
would still deteriorate before improving slightly from 2026 to 2027. To maintain the network in the 
short-term and improve it to previous levels in the long-term, funding would need to be $3.4M / year.  
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Figure 8: Pavement condition for selected funding scenarios 

 
The condition distribution at current funding levels (including the approved increase in 2015), 
$3.0M/year (2014) onward, 3.2M/year (2014 onward), and $3.4M/year (2014 onward) are shown in 
Figure 9, 10, and 11. Maps of forecast condition are also shown in the appendix. 

Figure 9: Distribution of pavement condition for anticipated funding levels (approved increase 
to $2.05M/year in 2015) 
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Figure 10: Distribution of pavement condition at $3.0M/year (2014 onward) 

 

Figure 11: Distribution of pavement condition at $3.2M/year (2014 onward) 
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Figure 12: Distribution of pavement condition at $3.4M/year (2014 onward) 

 
 

The percentage of the network in Fair condition, where there is the most cost effective rehabilitation 
opportunity, decreases for each of the scenarios shown. Where there is sufficient funding, the Fair 
roads are rehabilitated and become Very Good and Good roads. Where there is insufficient funding, 
the Fair roads become Poor and Very Poor roads, and much of the opportunity for cost effective 
rehabilitation is lost.  

Long-Term Impact 

The long-term effects of increased funding can be measured in terms of backlog (infrastructure debt) 
reduction, return on investment, and greenhouse gas (GHG) emissions.  

The current backlog is $24.8 million, which would increase to $55.2 million under the currently 
approved budget. 

The effect on backlog of alternate funding scenarios is shown in Table 6 along with the additional 
investment and return on investment (backlog reduction minus the additional investment). This table 
shows that there is a real return on investment associated with any level of increased funding. The 
final row shows the effect of deferring additional funding until 2015 rather than 2014.   
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Table 6: Effect of Alternate Funding Scenarios on Backlog and Return on Investment 

Budget 
2033 

Backlog   
($ Million) 

Additional    
20-year 

Investment 
($ Million) 

Backlog 
Reduction in 

2033  
($ Million) 

Return on 
Investment  
($ Million) 

Annual 
Real 

Return (%) 

Currently Approved 
($1.6M, $2.05M 2015 
onward)  

$55.2 n/a n/a n/a n/a 

$2.5M/year (2014 onward) $40.8 $9.4 $14.4 $5.0 4.1% 

$3.0M/year (2014 onward) $23.1 $19.3 $32.1 $12.8 4.9% 

$3.2M/year (2014 onward) $17.4 $23.3 $37.9 $14.6 4.7% 

$3.4M/year (2014 onward) $11.0 $27.1 $44.2 $17.1 4.8% 

$1.6M (2014) then 
$3.5M/year thereafter $16.0 $27.2 $39.2 $12.0 3.9% 

 

In addition to the long-term return on investment associated with any level of increased funding, there 
are benefits in reduction of greenhouse gas (GHG) emissions. Treatments that are more costly are 
also more energy intensive, as shown in Table 7. 

Table 7: GHG Emissions (kg of CO2 equivalent) Associated with Treatments 

Treatment1,2 GHG Emission (kg CO2 – eq/m2) 

Crack Sealing 0.1 

Surface Patching 9 

Deep Patching 30 

Surface Treatment 1.1 

Overlay (50 mm) 6 

Mill and Fill (50 mm) 11 

Surface Reclamation 22 

Reconstruction 30 

In the long-term, additional funding, reducing the increase in backlog of sections that would require 
reclamation or reconstruction. The GHG emissions associated with the eventual repair of those 
sections are also reduced as shown in Table 8, for the scenario with annual funding of $3.4 Million. 

 

                                                           
1 St. Michel, et al. (2011) 
2 Foth and Berthelot (2013) 
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Table 8: GHG Effects 

Budget Category 

20-year GHG Emission at 
Current Funding Levels 
(tonnes) 

20-year GHG Emission at $3.4 
Million/year 
(tonnes) 

Crack Sealing / Pothole 
Patching 3,850 1,850 

Rehabilitation and 
Reconstruction 11,550 25,450 

Backlog (in 2033) 24,250 4,500 

20-year Total 39,650 31,800 
20-year Difference n/a -7,850 

 

BC Transit indicates that a transit bus removing 40 vehicles from the road saves 25 tonnes per year 
of GHG. A total of 7,850 tonnes is equivalent to nearly 16 additional well utilized buses on the road in 
each of the 20-years of the analysis. 

 

Program Development 

To develop the annual pavement program, staff input the available budget into the pavement 
management computer model which has the previously input pavement condition information and a 
priority list of projects is developed by grouping projects together based on location to develop larger 
size projects for contractors to bid on. Larger projects help to get better overall unit prices on 
rehabilitation treatments. Staff, also perform a detailed field review of each location to verify the model 
recommendations and identify specific locations for repairs prior to overlay. 

Two projects included in this year’s pavement rehab program are Stave Lake Street North at Doyle 
Street and Dewdney Trunk Road east of the Stave Lake Dam and at Wilson Street which have shown 
serious road base issues that required repair. It is expected that the cost of this repair will be 
approximately $290,000. 

It has been necessary to remove additional work from the program due to insufficient budget. An 
example is Cherry Avenue, between Cedar St and Judith St, which was repaired as part of the 2010 
pavement rehabilitation program. In an ideal situation, repairs are performed first and then followed up 
quickly with an overlay, thereby sealing the entire surface and providing additional structure to 
increase both strength and life cycle. Joints between repaired sections and existing asphalt surfaces 
are susceptible to failure as it does not seal out water completely. Over the past five or so years, there 
has been at least one job per year where we’ve been unable to save the repairs that had been 
previously performed and the entire surface has had to be ground and replaced. This process is very 
disruptive, expensive and inconvenient for residents. The most recent example, Dewdney Trunk Road 
between Cade Barr Street and Ferndale Avenue cost $298,600 to complete. Had we been able to 
perform a simple overlay, the cost would have been $168,095 and we would have had a 200 
millimeter thick surface, where now we have only 100 millimeters. This thinner structure is at greater 
risk of fatigue cracking than if we had been able to rehabilitate it before the condition  
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Coordination of Work 

The pavement management analysis and plan represents an important step towards the development 
of an overall Asset Management Plan. Coordination of paving work with underground work for water 
and sewer utilities is important to minimize costs and disruption to the public. At present, staff review 
utility condition and age when paving is considered and develop coordinated rehabilitation where 
necessary. Staff, are working towards development and coordination of these plans to identify long-
term cost savings that may be achievable. For example, it may be advantageous to defer pavement 
rehabilitation for longer periods of time on roadway sections where condition of utilities is likely to 
deteriorate to the point where excavation will be necessary.  
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Condition
From ACA

(%)
To ACA
(%)

Colour

Very Good 0 1

Good 1 5

Fair 5 10

Poor 10 25

Very Poor 25 100

All Cracked Area (ACA) as a Measure of 
Pavement Condition

• Useful for determining rehabilitation needs
• Asset value
• Comparison to other agencies
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Condition
From
PCI

To
PCI

Colour

Very Good 85 100

Good 70 85

Fair 55 70

Poor 40 55

Very Poor 0 40

PCI as a Measure of Pavement Condition

• Overall condition indicator
• Combines cracking, rutting (safety), weathering/ravelling (ageing)
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PCI > 85
Cracking = 0 - 1 %
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PCI > 85
Cracking = 0 - 1 %

PCI = 70 - 85
Cracking = 1 - 5 %
Crack Seal ($2/m)
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PCI > 85
Cracking = 0 - 1 %
Preventative Maintenance
(crack sealing)
$2.00 - $3.00/m2

PCI = 55 - 70
Cracking = 5 - 10 %
Overlay, Mill & Fill
$15 - $22/m2
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PCI = 40-85
Cracking = 10 - 25 %

Overlay, Mill & Fill, locally 
deeper milling

$15 – 40/m2
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PCI = 40-85
Cracking = 10 - 25 %

Overlay, Mill & Fill, locally 
deeper milling

$15 – 40/m2
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PCI = 0 - 40
Cracking = 25 - 100 %
Overlay, Mill & Fill (with extensive 
repairs) or Replace Surface
$30 - $40/m2
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Extensive Repairs
Example
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Repair costs can escalate- -··,... 

' . ' . 
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PCI <40
Cracking = 25 - 100 %
Replace Surface, Reclaim, Reconstruct
$40 - $70/m2
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PCI <40
Cracking = 30 - 100 %
Replace Surface, Reclaim, Reconstruct
Immediately Due to High Maintenance Cost
$40 - $70/m2
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File Category: INF.WAT.MET 
File Folder: Residential Metered Water 

DATE:   December 3, 2013 

TO:   Mayor and Council 

FROM: Jeff Jewell, Councillor [and Co-Chair of the Abbotsford Mission Water & Sewer 
Commission (AMWSC)] 

SUBJECT:  The Case for Water Meters: Equitability, Sustainability and Responsibility 

ATTACHMENT(S): Appendix A: Financial Estimates re “2016 New Water Source Scenario” 
Appendix B: Questions & Answers  

RECOMMENDATION(S): Council consider and resolve: 

1. That the District of Mission adopt a voluntary water metering program, consistent with the 
approach outlined in this report. 

2. That Council direct staff to produce a report: outlining a proposed implementation plan 
including an appropriate schedule and citizen engagement process; identifying options and 
issues to be resolved. 

3. That staff produce a future report on ICI usage that would extend the same principles of 
pricing equitability, sustainability and responsibility to all users. 

EXECUTIVE SUMMARY: 
1. A reasonable estimate of the long term net cost of water meters is zero. 

2. The main objective of our water metering program would be to reduce Mission’s water 
consumption and thereby reduce our future share of the immense capital costs of a new water 
source, and also to defer this as long as possible. 

3. Responsible management of our water utility requires meters for leak detection, system 
planning and optimization. 

4. Equitability is the primary justification for water meters, specifically: fairness to all customers; 
fairness within the AMWSC partnership; and intergenerational fairness. 

5. About two out of three customers consume less than the average amount of water, and have 
been over-charged for years.  The large majority who use less water have been involuntarily 
subsidizing the minority that over-consumes.  And without meter based charges, nobody has 
any incentive to save water. 

6. Long term sustainability of the AMWSC partnership probably requires Mission to invest in 
water meters, to bring our per capita consumption in line with Abbotsford’s. 

7. Financial sustainability can be assured through a simple and equitable pricing structure that 
adjusts for any level of conservation under any mix of metered and non-metered customers. 

8. A voluntary metering program is recommended because it provides customers a free choice 
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that gives them the opportunity and incentive to save money by saving water. 

9. Once sufficient public support for meters is won through demonstrated benefits, it seems likely 
that a future Council decision may be to mandate universal meters. 

PURPOSE: 
Following a series of staff reports and Council deliberations over the past year, there remains 
considerable confusion and uncertainty as to whether water meters are actually needed or 
justified.  The intent of this report is to allay such doubts, and to explain why the District of Mission 
should commit to a water metering program without further delay.  Meters now should be seen as not 
only the right thing to do, but also essential to achieving the over-arching goals of equitability, 
sustainability and responsibility.  This report calls upon Council to proceed with a voluntary water 
metering program, and outlines an equitable pricing structure that would also assure financial 
sustainability, even as increasing conservation decreases overall consumption. 

BACKGROUND: 
Water meters have been mandated by two prior Mission Councils.  From 1971-74, between 500-800 
residential meters were installed, mainly in the West Heights area; unfortunately, these meters were 
never used, and are now obsolete.  Since 2009, water meters have been installed in all new 
residential construction.  Mission now has a total of 632 metered customers with volume based 
charges: 267 residential plus 365 ICI [Industrial, Commercial and Institutional]. 

However there remain 9,610 residential customers without meters.  With no awareness of 
consumption and no incentive to conserve, Mission’s per capita consumption for single family 
residences [SFR] is approximately double that of Abbotsford [which has meters, enabling volume 
based charges, bi-monthly billing and leak detection]. 

Mission's Water Study [Strategic Long Term Water Supply and Demand Management Study, August 
2012] advocated a strongly proactive program of Wise Water Management, with a long term 
commitment to conservation.  Specifically, it recommended that a universal water metering program 
should be implemented in order to: defer the enormous capital costs of a major new water source; to 
enable effective management and optimization of our water system; to reduce Mission's per capita 
consumption of water consumption.  Council adopted this report on Oct.15, 2012, and presented it to 
the Abbotsford Mission Water & Sewer Commission [AMWSC].  Accordingly, an expectation that the 
District of Mission would initiate a water metering program, as a core component of this plan, was 
raised with both our citizens and our AMWSC partners. 

On Apr.15, 2013 Council considered two reports on water meters: a staff report by the Director of 
Engineering and Public Works, the Manager of Finance, and the Deputy CAO; a PowerPoint 
presentation by Councillor Jewell, produced at the request of our CAO.  Both reports were based 
upon the Mission Water Study and recommended that Mission should adopt a universal water 
metering program.  Council considered but rejected this recommendation, however the following 
motion by Councillor Tilbury passed unanimously: 

 
    "That staff bring back a report to Council outlining suggestions and recommendations to implement 
a voluntary water metering program which takes into account education, incentives, pricing structure, 
implementation dates, and the use of outside funding to support the program." 

 
Subsequent staff reports and Council deliberations became bogged down with a multitude of options, 
technical and financial issues.  On Aug.14, 2013 Council adopted the following motion [Jewell and 
Tilbury opposed]: 
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    "That the District of Mission implement a voluntary water metering program and that the cost of the 
installation of the water meters be borne by the participating homeowners at a rate of 50% of cost with 
the District of Mission to retain ownership of the meters." 

 
By rescinding this motion on Oct.21, 2013 the issue of a water metering program is now at a 
standstill.  Council needs to decide what (if any) further action should be taken.  The goal of this 
report is to refocus our consideration onto the larger and long term issues, and to more fully develop 
the case for a water metering program. 

DISCUSSION AND ANALYSIS:  
The following is a summary of the key points. 

1. Until now, the case for water meters has not been clearly established.  Notwithstanding the 
fact that this Council has voted three times in support of a water metering program, there 
remain lingering doubts and misconceptions held by some members of Council and the public. 

2. The case for water meters needs to be considered in the context of the larger issues of long 
term costs and the sustainability of the AMWSC partnership. 

3. The value and importance to Mission of the AMWSC partnership is not fully appreciated. 

4. The case for water meters is actually very strong, based not upon the amount and cost of 
water saved, but on future capital cost savings as well as the principles of equitability, 
sustainability and responsibility.   

5. The strongest justification for water meters is equitability or fairness:  

a. Fairness to our customers.  Everyone ought to pay their fair share, neither more nor 
less.  And everyone should have the incentive to save money by saving water. 

b. Fairness within the AMWSC partnership.  Mission ought to match the investment in 
water meters made long ago by Abbotsford, and should commit to the goal of matching 
their level of conservation and per capita consumption.  

c. Intergenerational fairness.  Each generation ought to pay its fair share.  In particular, 
this generation of customers have been the beneficiaries of the substantial investments 
in our existing water system made by previous generations; further, based upon our 
Wise Water Management strategy, the immense costs of a new water source 
[Mission’s share has been estimated at approximately $53.5 million, which would 
become a total cost of $80.8 million with financing costs over 20 years] have been 
pushed on to the next generation.  So investing in water meters [estimated at about 
$13 million] would be a very reasonable and helpful contribution for this generation to 
make, that would significantly reduce the costs borne by the next generation [estimated 
$53.5 million reduced to $44.2 million, a difference of $9.3 million, effectively saving 
$14.1 million with financing costs], and also extend the time before it would be 
required. 

6. The staff report of Apr.15, 2013 stated "there is not a clear cut business case to support water 
meters".  This is true mainly because there are so many unknowns, such as: what the new 
water source would be; how much it would cost; when it would be needed; the amount of 
borrowing required, and the cost of debt servicing; how much water would be saved with water 
meters, and how many extra years we would get from this and other conservation measures. 
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However, there’s another way of looking at the information that we already have, and this 
yields the estimates cited above [see Appendix A].  It is based on what has been referred to as 
“The 2016 New Water Source Scenario”, which is in fact exactly what Mission would have 
been facing had it not been for Mission’s Water Study.  Following the 2011 election and the 
resounding defeat of the Stave Lake P3 referendum by Abbotsford voters, Abbotsford staff still 
insisted that this new source would be needed by 2016.  They produced a relentless stream of 
reports advocating this position.  Our analysis showed that Abbotsford’s water demand 
projections were exaggerated and disregarded the recent trend, which clearly showed 
significant reduction attributable to effective conservation measures, including Abbotsford’s 
new smart water meters and bi-monthly billing.  It was only the strength of our analysis, and 
argumentation within the AMWSC, that stopped the Stave Lake project from proceeding.  
Otherwise, Mission would have had no better option than to join Abbotsford in this costly 
project, in order to sustain the partnership and assure that we would continue to have the 
water needed to support our future growth. 
 
So we have good estimates of the costs that Mission would now have been facing under “The 
2016 New Water Source Scenario”, based on the existing cost sharing formula and our 
present level of consumption.  Our staff have also estimated what would have been our 
reduced level of consumption if we had previously invested in meters, and from this calculated 
our reduced share of capital costs.  The difference between these two cost projections 
represents the savings as a result of water meters [ref. Appendix A].   It is contended that this 
provides a reasonable ballpark estimate of future capital cost savings from water meters, and 
this leads to the conclusion that the long term net cost of meters would be approximately zero.   
 
On a cost benefit basis, the case for meters is therefore truly compelling.  Given that net 
capital costs would be approximately zero, over the long run, this means that investing in 
meters would provide all of the highly important benefits essentially for free!  In addition, 
ongoing operating costs would be reduced by about $100,000 per year. It really is a situation 
of pay now [and be fair to our customers, fair to our partner, and fair to the next generation; 
and operate a responsible water utility that provides incentives to conserve] or force the next 
generation to pay not only for the new source but also for our irresponsibility [so that we could 
continue enjoying our free ride while being unfair to our customers, our partner and the next 
generation; and operating an irresponsible water utility with no incentive to conserve]. 

7. An equitable pricing structure should be based on each customer’s level of consumption, i.e. 
the user-pay principle.  The hydro and gas utilities provide proven models, with a basic fee 
and a two-step rate structure that provides a reduced cost for those who conserve and greater 
incentive for everyone to consume less.  The rationale is to delay the need for costly 
expansion of capacity, and to more fairly distribute the capital cost burden. 

a. To present things in a simple way that customers would easily understand and also 
clearly incentivizes conservation, it is recommended that each water bill should have 
three lines.   
The first line would be presented as “Water System Flat-rate Charge”, being the 
amount required to cover all system costs [presently $465 per year, which includes all 
system operating and administrative costs plus capital projects and reserves].   
The second line would be an adjustment based on consumption which, depending on 
whether that amount was less than or greater than the average [for all Single Family 
Residences], would be presented as either “Water Conservation Rebate” or “Water 
Over-consumption Surcharge”.   
The third line would be “Net Charge”. 
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b. The Water Conservation Rebate would be calculated as Rebate-rate times the amount 
of water conserved, the latter being the difference between Average Consumption 
minus Individual Customer Consumption. 

c. The Water Over-consumption Surcharge would be calculated as Surcharge-rate times 
the extra water consumed, the latter being the difference between Individual Customer 
Consumption minus Average Consumption. 

d. The total amount of water saved by the conserver group is equal to the total amount of 
extra water consumed by the over-consumers.  Similarly, the total amount of rebates to 
conservers must be offset by an identical amount of surcharges, equitably distributed 
[according to consumption] across all over-consumers. 

e. It would also be reasonable to charge all or most of the required reserves to the over-
consumers, since it is their over-consumption that stresses overall system capacity, 
precipitating the eventual need for a new water source. 

f. For these reasons, the Rebate-rate and Surcharge-rate would be different.  But they 
would be set equitably to generate the required total revenues, which would be 
equitably distributed according to customer consumption. 

g. The same principles would be applied to non-metered customers.  Their water bill 
would also show the same three lines, and their adjustment would be based on 
whether the average consumption for the non-metered group was less than or greater 
than the average for all customers. 

h. It would be anticipated that most of the early adopters of water meters would be 
conservers and, having the incentive to conserve, most would probably be motivated to 
consume even less than before.  If so, initially the vast majority of them would earn 
rebates.  This would demonstrate the value of conservation, and the success of the 
metering program.  This scenario would also mean that the non-metered group would 
be charged more, as it should under the user-pay principle, given that their per capita 
share of consumption and costs would increase as the per capita share of conservers 
decreases. 

i. This scenario should also motivate others to adopt meters in subsequent years, in 
order to save money by saving water.  However many may remain in the non-metered 
group, about two-thirds of them would be consuming less than their group average, 
and hence would be subsidizing the higher consumers in the group.  On a purely 
rational basis, more customers each year should perceive their potential to save by 
adopting meters.  This scenario might well succeed in motivating most customers to 
voluntarily adopt meters fairly quickly.  However this plays out, at all times the 
distribution of costs would be equitable to all users, both metered and non-metered. 

j. Once all customers are metered, and all have the incentive to save money by saving 
water, the comparative advantage for the early adopters would disappear.  But that is 
just as it should be, as the main goal is to have everyone become a conserver, to bring 
our consumption in line with Abbotsford’s, and reduce our share of operating and 
capital costs.  Nonetheless, under any scenario, almost two out of three customers 
would be consuming less than the average and thereby earning rebates. 

8. A sustainable pricing structure must ensure the collection of sufficient revenues to cover both 
operating costs and reserve requirements, even as overall consumption may be reduced 
through conservation.  This is easily accomplished through rate adjustments [much like annual 
tax rates are adjusted according to total assessments and budget requirements].  Equitability 
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is the key to gaining public acceptance, and meters provide the opportunity for everyone to 
save through conservation.  It’s also important to note that our overall consumption needs to 
be reduced to approximately Abbotsford’s per capita level, in order to reduce Mission’s share 
of operating and capital costs and to delay the costly mega-project as long as possible. 

9. Our water metering program should be undertaken with the goal of earning public trust and 
generating goodwill, by putting the customer’s interests first. 

a. Meters should normally be placed at the property line or exterior shutoff valve.  
However, if this would require costly driveway repair, and if it would be less costly to 
place the meter inside the house at the interior shutoff valve, our program should have 
the flexibility to accommodate customer preference, provided that the customer would 
assume responsibilities and meet our requirements for access etc. 

b. Leak detection is one of our important goals, but it should not become a cost or risk 
burden on our customers [at least during the transition phase]. 

COUNCIL GOALS/OBJECTIVES:  
Mission’s Water Study was adopted by Council on Oct.15, 2012 and subsequently presented to the 
AMWSC.  This study presented the concept of Wise Water Management as the most responsible and 
effective way to defer the need for a costly new water source as long as possible.  A core component 
is its recommendation for Mission to implement a universal water metering program.  The 
recommendation of this report, to implement a voluntary water metering program, is an important step 
towards that goal. 

FINANCIAL IMPLICATIONS: 
Refer to staff reports of Apr.15, 2013 and Aug.14, 2013.  To be updated in future staff report. 

Total installation costs, for all single family residences in Mission, are estimated to be in the range 
$10.1 million [27% interior meters] to $13.1 million [all meters at the property line].  However, under a 
voluntary program, this would extend over a number of years.  The capital cost of meter installation 
would be funded by a combination of the following funding sources: the Community Works Gas Tax 
Reserve Fund, the Water Capital Reserve Fund, and the Sewer Capital Reserve Fund.  The District 
will also pursue additional funding as programs become available, including grant funding from senior 
levels of government.   

COMMUNICATION: 
Staff will determine the appropriate communication plan.  The citizen engagement strategy will be 
presented in the subsequent staff report. 

SUMMARY AND CONCLUSION:  
This Council adopted Mission’s Water Study with its concept of Wise Water Management.  A core 
component was its recommendation of a universal water metering program.  Subsequently, Council 
twice considered reports recommending a universal water metering program, and twice rejected the 
universal option.  However, Council has also twice voted for a voluntary water metering option, as this 
report is again recommending. 

What has until now been lacking is a clear case for water meters, and a strong justification for 
implementing a program that involves considerable costs and controversy, with major public impact.  
It is believed that this report presents a clear and compelling case, providing the justification required 
to support adoption of a water metering program. 
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It is also believed that this report provides full justification for the alternative of a universal water 
metering program, as previously recommended by staff and this author.  However, the universal 
option is not recommended, for the following reasons: 

1. The past year has been very frustrating as Council and staff have struggled to find the right 
water metering program for Mission.  This experience has certainly demonstrated the 
complexities and divisiveness of these issues.  A proposed universal water metering program 
would thrust our citizens into the same confusing and divisive debate.  It would probably lead 
to a contentious referendum in which the majority opinion would rule over others who would 
likely remain as passionately opposed; not a positive prospect. 

2. A voluntary program is effectively a personal referendum, allowing everyone to not only vote 
but actually decide for themselves.  This is much fairer for our citizens, and should transform 
the water meter decision from a divisive into a positive experience for our community.  

3. Given that wireless technology is already pervasive and provides significant advantages and 
long term savings, it would be short-sighted not to use smart meters.  However, 
notwithstanding the fact that BC Hydro has recently installed smart meters throughout the 
province, this remains a very controversial issue for a small minority.  By providing freedom of 
choice, a voluntary metering program could utilize smart meters without adding this confusing 
issue to what would already be a highly polarizing debate. 

SIGN-OFFS:  
 

Jeff Jewell, Councillor 
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APPENDIX A 
 

Financial Estimates re “2016 New Water Source Scenario” 
 
 

Description Amount 

Total debt payments 
over 20 years @ 

4.19% (cash basis) 
Estimated capital cost of new regional water source $300 million  
Portion of new regional water source attributed to growth 50%  
Mission’s 2013 actual cost share (based on 2012 actual usage) 23.5%  
Mission’s estimated 2013 cost share adjusted by 32% 
reduction due to universal meters and leak detection 

17.28%  

Mission’s share of new regional water source using current 
cost share 

$53.5 million $80.8 million 

Mission’s share of new regional water source using adjusted 
cost share (includes reduction due to universal meters and leak 
detection) 

$44.2 million $66.7 million 

Net Savings on a 2016 new water source as a result of 
universal meters 

$9.3 million $14.1 million 

Notes:  
1. Above estimates represent estimated capital costs of Stave Lake mega-project that was planned to 

occur in 2016; 
2. In addition to the savings noted above, Mission’s share of the future operating and minor capital costs 

of the regional system would also be reduced as a result of water meters. 
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APPENDIX B:  QUESTIONS & ANSWERS 
 

1. Q: Why should the District of Mission spend such a very large amount of money, time and 
effort on water meters when it cannot be justified by the quantity of water saved and reduced 
operating costs? 
A: Our responsibility is to do the right thing for the right reasons.  While water meters would 
certainly be valuable in saving water and reducing Mission's share of operating costs, this is 
only a small part of the justification for Mission’s investment in water meters.  Far more 
importantly, water meters are essential to reducing Mission's total long term costs, and to our 
fulfillment of the principles of equitability, sustainability and responsibility.  The case for water 
meters is based on three main objectives: 

1. To reduce Mission's share of water consumption, and hence reduce not only our our 
share of ongoing operating costs but far more importantly our share of future capital 
costs, through conservation that would hopefully bring Mission's per capita 
consumption in line with Abbotsford's. 

2. To defer the need for a new water source and its enormous capital cost as long as 
possible, potentially by about 15-20 years. 

3. To achieve our goals of equitability, sustainability and responsibility. 
4. To eliminate the serious fundamental flaws in how we've been operating and charging 

for our water system. 
2. Q: What's wrong with the way we've been running our water system? 

A: The simple answer would be 'almost everything'; no business would ever be run this way. 
For example: 

1. A large majority of customers [approximately two out of three] have, under flat-rate 
billing, been over-charged for many years. 

2. The remainder who consume more than average have been subsidized for years by 
those who conserve. 

3. There is no incentive for anyone to conserve water, which is a major reason why 
Mission's per capita consumption is about double that of Abbotsford [which has had 
meters for a long time]. 

4. Customers have no awareness of how much water they consume. 
5. A water system cannot be responsibly managed and planned without measuring 

consumption by customer and location. 
6. The lack of water meters makes it impossible to detect leaks on customer's 

property.  Abbotsford's meters identified leaks on about 3,500 or 15% of the properties 
[another reason why their per capita consumption is so much lower than ours]. 

3. Q: What is meant by the equitability principle, and why is it so important? 
A: Previously, the principle of equitability was either ignored or unrecognized.  Now, with an 
understanding of its broad range of implications, the equitability principle is seen as the 
primary justification for meters.  Equitability means fairness, probably the most simple and 
guiding principle for all of our relationships, and it relates to water meters in three major ways: 

1. Fairness to all customers.  Following the user-pay principle, each customer ought to be 
charged the appropriate amount based on what they consume and not for what others 
consume.  In particular, fairness means not over-charging those who conserve and 
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deserve to be rewarded, and not forcing them to effectively subsidize those who over-
consume. 

2. Fairness to our partner in the Abbotsford Mission Water and Sewer Commission 
[AMWSC].  In particular, Mission's Water Study of 2012, which was adopted by 
Mission’s Council and presented to the AMWSC, made a strong case for Wise Water 
Management, specifically including conservation and water meters.  Further, this report 
was instrumental to our success in eventually persuading Abbotsford that a new water 
source could be postponed for many years if the AMWSC increased its commitment to 
conservation.  Abbotsford, having invested in water meters many years ago, has 
already achieved dramatic reduction in consumption whereas Mission has not.  One 
can well imagine that Abbotsford is expecting Mission to get serious and make a 
similar investment in water meters; in other words, to ‘walk our own talk’. 

3. Fairness to Mission's next generation of citizens.  If Mission fails to bring its per capita 
consumption in line with Abbotsford's, our share of future capital costs of a new water 
source would be increased by about the same amount as the cost of water meters.  So 
if Mission's present generation of citizens doesn’t invest in water meters, this would 
effectively add about the same amount onto the next generation, onto which we have 
already pushed the huge cost burden of the new water source. 

4. Q: How costly would water meters be for Mission? 
A: The actual amount would depend on the time-frame and a number of other factors: 

1. The short term cost has been estimated at about $13 million to install meters in every 
residence. 

2. The net long term cost should be approximately zero, depending on how much the new 
water source would cost and how much our share would be reduced through 
conservation.  [Ref. Appendix A] 

3. If Mission adopts a voluntary water metering program, it might take 5-10 years to get 
full adoption.  [The timeline could be shortened if, after voluntary adoption reached 
some threshold, a future Council decision might mandate universal meters.]  The total 
costs would be higher, but the annual costs would be easily manageable. 

5. Q: Why is Mission's share of future capital costs tied to our percentage of consumption? 
A: This is only what is reasonable.  The AMWSC has established the formulas for calculating 
equitable sharing of costs, factoring in consumption, growth and the need for redundancy. 

1. Our present over-consumption as compared with our percentage of ownership was 
discussed in some detail in our Mission Water Study of 2012. 

2. This has also been noted by Abbotsford staff in discussion at the AMWSC, with a 
suggestion that perhaps Mission should be called upon to increase its share of 
ownership of the existing system to bring it into line with our level of consumption. 

3. As long as there is spare capacity, our over-consumption increases our cost share of 
system operation, effectively providing a subsidy to Abbotsford without any negative 
impact.  But this would change if and when overall consumption approaches the 
available capacity. 

6. Q: What does Mission gain from the AMWSC partnership, and is it viable in the long term? 
A: The partnership is a win-win for both partners, primarily due to economies of scale and the 
avoidance of duplicated costs of facilities and staffing.  The partnership is stable at present, 
but it is very asymmetric due to differences in populations, growth and revenues. 
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1. Abbotsford has benefited from Mission's over-consumption and effective subsidy of 
operating costs, as well as the sound analysis in Mission’s Water Study of 2012 that 
saved them from the erroneous reports from their staff that otherwise would have 
resulted in the enormous costs and crippling debt of a new water source at least a 
decade or two before it should actually be necessary. 

2. Mission has benefited from Abbotsford's investment in water meters and its substantial 
success in conservation, with per capita consumption at about half our level, which is 
the only reason that our system now has considerable spare capacity. 

3. If the partnership dissolved, the adverse consequences would be considerably more 
costly for Mission than Abbotsford.  Abbotsford has a much larger tax base, is already 
paying almost 80% of operating costs, owns a greater portion than they are using, and 
has all of the operating staff.  Mission would need to either become a customer of 
Abbotsford, with no capacity to influence plans or control costs, or assemble a 
sufficient group of costly staff to run our own water system.  And redundancy would 
require a new water source right away, by at least one of the partners and funded 
alone.  So it is in the best interests of both partners, and especially Mission, to maintain 
their commitments to the partnership and making it better. 

7. Q: What are the principles for equitable pricing across the different customer categories [i.e. 
Single Family Residence (SFR); Industrial, Commercial, Institutional (ICI) etc.] 
A: Each category should be charged according to the total consumption of its customers as a 
percentage of Mission's total consumption. 

1. The total amount charged must equal the funding required to cover Mission's share of 
water system operating costs plus transfer to water reserves. 

2. To incentivize water conservation and more equitably distribute the burden on system 
capacity [and hence future capital costs] caused by those who over-consume, it is 
recommended that reserve charges should be allocated based on consumption. 

8. Q: What are the principles of an equitable pricing structure for SFR customers with water 
meters? 
A: Based on the user-pay principle, each customer to be charged according to their own actual 
consumption: 

1. A 'Basic Charge' plus or minus a 'Water Conservation Adjustment' that would be 
calculated according to each Customer's Consumption compared to the Mission 
Average Consumption 

2. 'Water Conservation Adjustment' would be presented as either a 'Water Conservation 
Rebate' -OR- 'Water Over-consumption Surcharge', according to whether 'Customer's 
Consumption' is less than or greater than the 'Mission Average Consumption'. 

3. 'Water Conservation Rebate' calculated as 'Rebate-rate' times ('Mission Average 
Consumption' minus 'Customer's Consumption') 

4. 'Water Over-consumption Surcharge' calculated as 'Surcharge-rate' times ('Customer's 
Consumption' minus 'Mission Average Consumption') 

5. The total amount of 'Water Conservation Rebates' would be matched by the same 
amount being included within the total amount of ‘Water Over-consumption 
Surcharges’, which would be equitably distributed [according to consumption] across 
all customers who are at or above the 'Mission Average Consumption' [both metered 
and non-metered customers]. 
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6. The total of 'Water Over-consumption Surcharges' should also include all or most of 
the funds transferred to water reserves, to place the cost burden where it belongs and 
to add further incentive for conservation by over-consumers. 

7. For these reasons, the ‘Surcharge-rate' would be higher than the 'Rebate-rate', which 
is consistent with the stepped rates as used to incentivize conservation by the hydro 
and gas utilities. 

9. Q: What are the principles of equitable pricing for water for customers without meters? 
A: As with all customer categories, the pricing should be fair and not punitive, but also provide 
incentive to adopt meters with the goals of saving water and saving money. 

1. The same principles would be applied to non-metered customers.  Their water bill 
would also show the same three lines, and their adjustment would be based on 
whether the average consumption for the non-metered group was less than or greater 
than the average for all customers. 

2. Presuming that most of those who would voluntarily choose meters would probably be 
those who conserve more and consume less water, this would mean that the average 
consumption and charges would probably increase [as would only be equitable] for 
those who opted to remain in the non-metered group.  This would provide increasing 
incentive to adopt meters. 

10. Q: Would it be necessary and fair to increase the flat-rate charges for non-metered customers 
following the introduction of a voluntary water metering program? 
A: Probably necessary [as explained above], and definitely fair. 

1. Any future rate adjustments will always be calculated on a principled and equitable 
basis, and should be seen as rectifying an otherwise inequitable situation. 

2. Most Mission customers have actually been consuming less than the 'Mission Average' 
all along, and they have been over-charged while the over-consumers have been 
under-charged and subsidized by them for many years. 

3. Our guiding pricing principle is equitability, and a major goal is conservation to both 
reduce and delay major future costs of water system expansion.  Pricing structures will 
always be consistent with the principle of equitability and promote the goal of 
conservation. 

4. Non-metered customers would be encouraged to consider switching to meters, which 
would enable almost everyone to save water and save money. 

11. Q: What is the essence of the sustainability principle? 
A: Sustainability applies to water meters in both an environmental and financial sense.   

1. While water is a renewable resource that is fortunately quite plentiful in BC, the 
infrastructure required to deliver water to urban customers is very costly, especially 
when major expansion is required.  Therefor it is very important to promote and 
practice water conservation, and the province of BC has set the goal under its Living 
Water Smart Plan "to become 33% more water efficient by 2020 and meet 50% of 
growth through conservation".  Abbotsford, with its water meters, has already achieved 
remarkable reductions in water consumption, and it is recommended that Mission 
should make a similar commitment to the achievement of our provincial goals. 

2. Financially, conservation presents a challenge that requires an appropriate pricing 
policy to ensure revenue sustainability in a situation of declining overall 
consumption.  It is essential to collect sufficient revenues to cover all operating costs 
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as well as required capital reserves.  The solution is to formulate an equitable and 
principle based rate structure with sufficient flexibility to accommodate changes in 
consumption.  The pricing structure proposed in this report assures that both the 
equitability and sustainability would always be achieved, regardless of changes in the 
levels of consumption and the mix of metered and non-metered customers. 

3. Simply put, conservation necessarily leads to increasing water rates to cover costs with 
reduced consumption.  While this may initially seem to be undesirable and unfair, it is 
important for everyone to understand it as an inescapable consequence of our primary 
objective of conservation, which is to defer the need for major capital expenditures on 
a new water source as long as possible.  Furthermore, an equally or perhaps even 
more important goal in Mission's situation is to reduce its share of water consumption 
to bring it in line with Abbotsford [where we are now consuming about double that of 
our partner on a per capita basis], in order to reduce our share of costs of the future 
mega project.   

4. The question of whether or not increasing water rates are unfair depends on the 
equitability factor.  With an equitable pricing structure, those consuming less than 
average would actually save money even as rates increased, while the increasing cost 
burden would be justly borne by those who consume more, with increasing incentive 
for all to consume less and save money. 

12. Q: With meter based pricing, should there be just one rate or more than one? 
A: The proposed pricing structure, with differentiated rates for conservation and over-
consumption, is effectively a two-step rate structure.  This provides a reduced cost for those 
who conserve and greater incentive for everyone to consume less.  The hydro and gas utilities 
are proven and accepted pricing models, and they are also based on a two-step rate structure.  
To cite the rationale provide on the BC Hydro website: 

1. This rate structure is designed to encourage conservation and is referred to as a 
"stepped rate". The first portion is called Step 1 and the amount above that is called 
Step 2." 

2. "Why do we have a Step 2 rate?  Demand for electricity in British Columbia is growing 
and new electricity supply is more expensive than power from our existing resources. 
The higher Step 2 price is a better reflection of the real cost of that new electricity 
supply.  The stepped rate structure provides a price incentive to encourage 
conservation – which is the cleanest, cheapest and simplest way to meet growing 
electricity demand." 

13. Q: Would it be necessary and fair to have future rate increases as a result of water 
conservation? 
A: Yes: 

1. A sustainable pricing structure must ensure the collection of sufficient revenues to 
cover both operating costs and reserve requirements, even as overall consumption 
may be reduced through conservation.  This is easily accomplished on an equitable 
basis through rate adjustments [much like annual tax rates are adjusted according to 
total assessments and budget requirements].   

2. Meters provide the opportunity for everyone to save money by saving water.  So a rate 
increase does not necessarily mean increased charges for every customer. 

3. It’s also important to understand that our overall consumption needs to be reduced, to 
approximately Abbotsford’s per capita level, in order to reduce Mission’s share of 
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operating and capital costs and to delay the costly mega-project as long as possible. 

14. Q: What is the essence of the responsibility principle?         
A: In addressing the question of whether the District of Mission should adopt a water metering 
program, Council should first determine the right balance between a number of opposing 
considerations: 

• short term versus long term [costs and benefits] 

• cost versus equitability [to our customers, to our partner and to future generations] 

• over-consumption versus conservation [i.e. irresponsible versus responsible consumption] 

• inadequate versus adequate information as the basis for planning and management of our 
water utility and resources 
 

For each of the above pairs, the first alternative represents the status quo, as contrasted by 
the second alternative that would be achieved with water meters.  A "do nothing" decision by 
Council would indeed be the easiest and arguably best option as measured by short term 
costs and benefits.  But it would certainly not be the best option in the long term:  

• it would fail to address the full range of equitability issues;  

• it would leave us in a situation of perpetual over-consumption [compared with our AMWSC 
partner] with no incentives to conserve;  

• it would leave the next generation of Mission taxpayers facing considerably higher cost 
share of a new water source at an earlier date;  

• it would not provide the information required to provide effective and responsible 
management of our water system. 

Council is always responsible to ensure that all expenditures of the people's money are well 
justified.  But Council also bears the responsibility to do the right thing, to perform due 
diligence to ensure proper consideration of all factors, to balance present needs and interests 
alongside those of future citizens, and to provide leadership in dealing with challenging 
situations.   
Citizens also bear responsibilities: to pay their fair share for public services; and to consume 
those services responsibly and not wastefully.  Conservation is a goal that is very much in the 
shared interest of all taxpayers, and something that all citizens should be committed to. 
Both elected officials and citizens also bear the responsibility of stewardship: to practice 
sustainability in the way we live; and to improve both the environmental and financial situation 
for those who follow us. 

15. Q: What are Council's options re water metering programs? 
A: There are a few basic options, but the question is how they should be evaluated, and the 
suggestion here is that each should be measured against the criteria of equitability, 
sustainability and responsibility, as well as financial and political considerations.. 

1. Do nothing, and keep on kicking the water meter can down the road.  This option is an 
easy winner on short term financial and political considerations, but is an abject failure 
on equitability, sustainability and responsibility. 

2. Proceed with a voluntary metering program.  This would achieve our goals of 
equitability, sustainability and responsibility.  It also provides citizen choice and avoids 
the polarizing process of a referendum.  But it would take longer and cost more to 
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achieve full completion and benefits. 
3. Recommend a universal metering program and put it to a public referendum.  This 

would be a polarizing process, and many people would probably be unhappy whatever 
the result.  Financial costs would be lower.  But whether or not the goals of equitability, 
sustainability and responsibility would be achieved would depend on the referendum 
results [and recent referendums show that negative campaigns seem to be more 
successful than positive campaigns]. 

4. Council adopt a universal metering program without putting it to a public referendum.  
Council has no mandate for this option, and would probably not choose to run on this 
issue in the next election. 

16. Q: Would a referendum be a better way to decide on a water metering program? 
A: A referendum is an appropriate process for the people to decide on important questions 
that don’t require a lot of study to understand the issues involved.  But where there are many 
complex and conflicting factors to be considered, including the need to balance the short term 
interests of today versus the long term interests of future citizens, the overall best interests of 
the community are probably better served through the process of careful deliberation by 
elected representatives.  

17. Q: If there would be a referendum, what should the choice be? 
A: A choice between a voluntary or universal metering program is the only one that would 
achieve the goals of equitability, sustainability and responsibility. 

1. A referendum on either a voluntary or universal metering program alone, where its 
defeat would be to do nothing, would be an irresponsible and unprincipled referendum 
question.  There is a fundamental problem of principle if the majority of voters 
[unfortunately not normally a large percentage of the population] could force others to 
endure being perpetually overcharged. 

2. It would equally be irresponsible for Council to present a referendum question where 
the result could damage the AMWSC partnership, or was unfair to a future generation. 

3. It would also be unwise and perhaps even unfair to present a referendum question that 
provoked a polarizing debate, especially with the knowledge that negative campaigning 
tends to have a higher chance of success by stimulating peoples’ fear, uncertainty and 
doubt. 

18. Q: If a universal water metering program is the chosen option, how should it be funded? 
A: Full costs of a universal water metering program would of course be borne by the DOM. 

19. Q: If a voluntary water metering program is the chosen option, how should it be funded? 
A:  Full costs of a voluntary water metering program should also be borne by the DOM.   

1. It is very possible, perhaps even likely, that a future Council decision might be to 
mandate water meters for everyone, after voluntary adoption reached some threshold.  
This of course would be a problem if the early adopters had been obliged to pay any 
portion of implementation costs. 

20. Q: Under a voluntary water metering program, does it matter what the adoption rate is, or how 
long it would take for Mission to become fully metered? 
A: Not really. 

1. A faster and higher rate of adoption would realize greater savings. 
2. The demonstrated benefits of meters, specifically savings of water and money by most 

customers with meters, should be an incentive for increasing voluntary adoption. 
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21. Q: What changes would customers see on their water bills? 
A: The recommended new water bill would have the same three lines for both metered and 
non-metered customers. 

1. Line 1 would be:  ‘Water System Flat-rate Charge’ 
2. Line 2 would be: ‘Water Conservation Adjustment' would be presented as either a 

'Water Conservation Rebate' -OR- 'Water Over-consumption Surcharge' 
3. Line 3 would be:  ‘Total Charges’ 

22. Q: When would meter based billing take effect? 
A: Probably at the beginning of the year following installation.  But first need to: 

1. Need to detect and repair any leaks. 
2. Give customer data regarding current level of consumption, Mission average 

consumption, and indication of what charges would be under meter based billing. 
23. Q: What would be the billing period options? 

A: This would be an operational decision based on workload, software etc. 
1. Suggest monthly or bi-monthly electronic billing or consumption reports 
2. It would be desirable to offer equalized payment plan with adjustments annually or as 

consumption changes significantly 
24. Q: What guidelines are proposed for a citizen engagement plan to promote our water metering 

program? 
A: This would be heavily dependent on whether it would be a voluntary or universal program. 

1. For a voluntary metering program, it would be necessary to explain the what, why, how 
and when.  Also to indicate what it would mean for our customers, and provide the 
information they would need to decide whether they should choose a meter, i.e. who 
would benefit and who would not. 

2. For a universal metering program, it would be necessary to explain the what, why, how 
and when.  Also to indicate what it would mean for our customers, and who would 
benefit and who would not. 

3. If there is a referendum, it would be important to run a carefully planned campaign that 
would be shaped by the referendum question. 

25. Q: What policy is recommended re leak detection, remediation and costs? 
A: Leak detection and remediation is one of our major goals in order to conserve water and 
reduce our overall consumption.  But our policy for dealing with this would have the potential 
to either gain or lose customer satisfaction and goodwill.  A ‘customer first’ approach is 
recommended, to mitigate the risks and costs to the customer. 

1. Leak detection is one of the features of smart meters, as water usage can be 
monitored automatically and frequently at no extra cost. 

2. Customer notification should be provided as soon as a leak is detected. 
3. Reasonable time should be given to remedy the leak before any charge to customer 

for water wasted. 
4. It might even be wiser to have a leak remediation service included in our contract for 

meter installation and maintenance.  Costs could either be covered by the DOM or 
passed on to the customer, or shared. 
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26. Q: What options and conditions are recommended re water meter placement and access?  
A: Meters should normally be installed at the external shutoff valve.  But it is recommended 
that some flexibility should apply under a ‘customer first’ policy. 

1. If the shutoff valve is on a driveway, it would probably be the customer’s preference to 
have the meter installed at the interior shutoff valve.  In many cases this would 
significantly reduce the installation costs to the DOM. 

2. That should be an acceptable option, providing that the customer would sign a contract 
meeting all our terms and conditions, specifically assuming all risks and committing to 
provide reasonable access as required etc. 

27. Q: What are the pros and cons related to so-called ‘smart meters’? 
A: Smart meters have great benefits in reducing operating costs and providing much more 
timely information on water consumption.  However, even though BC Hydro recently installed 
smart meters for all customers in BC, this technology remains somewhat controversial as a 
small minority of people who are adamantly opposed to smart meters due to a scientifically 
unfounded fear of risks from electromagnetic radiation. 

1. Smart meters are based on wireless technology, which is the basis of the cell phone 
industry and computer networks within most homes and commercial buildings.  This 
technology is pervasive throughout all countries in the world, and there are more 
networked devices than people on the planet. 

2. The very large majority of people embrace the services that utilize wireless technology, 
and have almost become dependent on them.  And no proven health risks have been 
scientifically established. 

3. Electromagnetic radiation has existed throughout the natural world since the beginning 
of time, and all living creatures have been dependent on solar energy which has 
immense power that is always on. 

4. Manmade electromagnetic radiation has been prevalent for more than a century.  
Powerlines, TV transmitters and cell phone towers exist throughout the developed 
world, and all emit vastly higher levels of electromagnetic radiation than smart meters 
or cell phones. 

5. To the extent that electromagnetic radiation could be a health factor, the key factors 
would be signal strength and duration.  The energy concentration diminishes as the 
square of the distance from the source. 

6. Cell phones and smart meters are based on the same technology and same signal 
strength.  The main differences in electromagnetic radiation exposure are dependent 
on the comparative signal strength and duration.  Most cell phones are held next to the 
head when in use, and the distance to the brain would be about 5 cm.  Even if a smart 
meter would be located inside a house, the distance to most people would probably be 
at least 5 meters.  So the typical difference in signal distance would be that a cell 
phone was about 1,000 times closer, so the signal strength would be about 1,000,000 
times greater than a smart meter. 

7. Both smart meters and cell phones are powered by batteries, and the technology is 
designed to use minimum power to extend battery life.  Smart meters are designed to 
last 20 years with no battery recharge or replacement!  So the power drawn is 
extremely small, and the duration is extremely short, about 10 seconds per day.  And 
most cell phones are used much longer than that.  So any electromagnetic radiation 
risk is many millions or billions of times smaller with smart meters than cell phones. 
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	EXECUTIVE SUMMARY:
	The District has a paved road network with a length of 295 kilometers (km) and a replacement value of $116 million (M).
	A study conducted in 2009 showed that $3M/year would be necessary to sustain the quality and value of the network. Funding at the time was approximately $1M/year and this has now increased to $1.6M/year with an approved increase to $2.05M/year startin...
	One of the measures of the health of the District’s road network is the All Cracked Area (ACA) method. The ACA method is related to the general pavement condition and cost to rehabilitate pavement structures as shown in the following Table. The percen...
	Table: Interpretation of All Cracked Area (ACA)
	Note: Mill/Fill refers to removal of a portion of the existing asphalt by grinding and replacement with new asphalt.
	The current condition of the District’s roads has been projected over a 20-year period to determine the effects of various funding levels on the condition and value of the network.
	The effect of alternative funding scenarios is shown in the figure below. The line shown as ‘current funding’ represents $1.6M/year from 2014 onwards. The line shown as ‘anticipated funding’ represents $1.6M/year in 2014, and an approved increase to $...
	Sustained funding of $3.2M/year is now necessary to sustain the network at its current condition in the long-term; however, there would still be deterioration until 2024. To return the network to its 2009 condition (ACA of 5.7%) funding would need to ...
	When a pavement network’s average ACA is greater than 10%, there are many roads where roughness experienced by users generates complaints. In another lower mainland municipality, an average ACA of 11% was reached before complaints reached the level wh...
	Real return on investment at funding of $3.2M/year and $3.4M/year is 4.7% and 4.8%, respectively. The return on investment is a result of savings in pothole repair and patching costs from roads in better condition and by rehabilitation at more cost ef...
	In addition to long-term cost savings associated with better quality roads there are benefits in terms of long-term reductions in greenhouse gas emissions (GHG). At sustained funding of $3.4M/year, there would be net GHG savings of 7,850 tonnes, over ...
	This analysis and report supports Council’s goal of creating plans for rehabilitation and replacement of all infrastructure assets.
	PURPOSE:
	This report is to provide information to Council on the current condition and value of the District’s paved road network, forecast road condition at various alternate funding levels, return on investment, and the effect on greenhouse gas emissions.
	This report also provides information on initiatives staff are undertaking to provide improvements to the pavement management analysis.
	BACKGROUND:
	The annual Pavement Management capital and maintenance program has not been funded at the level necessary to maintain the paved road network in recent years.
	In 2009, EBA Engineering Consultants were retained to provide an analysis of road pavement conditions and recommend optimal annual funding levels to sustain the quality and value of the pavement network. The recommended budget in that report was $3M a...
	Since 2009, the condition of the pavement has continued to deteriorate and the funding deficit has increased. By delaying the full budget increase the pavement condition continues to decline and the cost of pavement rehabilitation increases, i.e. a $3...
	In 2012 Council passed a motion to pay down debt coming due in 2014 and allocate debt payment savings towards the roads capital reserve as follows:
	This increase in budget will bring the pavement management program budget to approximately $2.05M per year. This is still $0.81M lower than that recommended in 2009 and $1.35M lower than currently necessary to return pavement condition to 2009 levels ...
	DISCUSSION AND ANALYSIS:
	The attached Technical Report includes discussion on the road network inventory, data collection, past and current pavement condition, comparison to other municipal road networks, modeling of future condition, return on investment for various funding ...
	URoad Network Inventory and Value
	The District has a paved road network with a length of 295 kilometers (km) and a replacement value of $116 million (M).
	UData Collection
	The pavement management analysis is based on the field surveys of the extent, severity, and type of distresses. The network is divided into sections and surveys are conducted for each section on a 5-year cycle (20% of the network per year). The Distri...
	The ACA includes fatigue and age-related cracks and is useful for determining rehabilitation needs, asset value, and comparison to other agencies. The PCI is an overall condition indicator that combines cracking, rutting (which can become a safety iss...
	Photographs of typical conditions that may be encountered at various levels of distress are shown in Appendix 2.
	UPresent Condition
	The road network’s average ACA has increased from 3.6% in 2003, to 5.7% in 2009, and 8.9% in 2013. As the ACA increases above 10%, there are many roads where roughness experienced by users generates complaints. In another lower mainland municipality, ...
	UFuture Condition
	The condition of asphalt pavement typically deteriorates as a function of time and traffic loading. Locally calibrated models have been used to forecast future condition at various funding levels. It was found that sustained funding of $3.4M/year is n...
	ULong-Term Impact
	The long-term effects of increased funding can be measured in terms of backlog (infrastructure debt) reduction and return on investment.
	The backlog is the infrastructure debt and represents the cost to repair roads in Poor and Very Poor condition. The current backlog is $24.8 million, which would increase to $55.2 million by 2033 under the currently approved budget (increase to $2.05M...
	The effect on backlog of alternate funding scenarios is shown in Table 1 along with the additional investment and return on investment (backlog reduction minus the additional investment). This table shows that there is a positive real return on invest...
	Table 1: Effect of Alternate Funding Scenarios on Backlog and Return on Investment
	The difference between the final 2 rows in Table 1 show the effect of increasing funding in 2014 rather than 2015.  With essentially the same investment over 20-years, the return on investment is increased by $5M by including additionally funding one ...
	Future Improvements in Data and Analysis
	The visual condition survey methodology used by the District since 2002 has provided good information and decision making capability. However, during the preparation of this analysis and report, two gaps in information were identified; these are roadw...
	Higher volume roads carry more heavy vehicles than local roads and are at greater risk of damage. Staff have issued a request for quotations for the collection of strength data on higher volume roads to be able to better quantify strength deficiencies...
	Staff are developing options for data collection to include roughness data to better quantify the ability of the road network to provide service to the public. Roughness data is collected by a vehicle equipped with automated or semi-automated distress...
	COUNCIL GOALS/OBJECTIVES:
	Council’s goals include financial sustainability as well as infrastructure and facilities development.
	Financial sustainability means that Council and Staff need to work towards quantifying and closing the infrastructure funding gap. This report has quantified the infrastructure funding gap for the roadway pavement assets, the next step is to identify ...
	One of the specific action items identified for Council’s infrastructure and facilities development goal is, “create a sustainable asset replacement and maintenance program for all assets within the financial plan including a fully funded road resurfa...
	FINANCIAL IMPLICATIONS:
	This report has identified the return on investment associated with increased funding in the near term. Fundamentally, the sooner rehabilitation can be done the lower the operating and repair costs. Alternatively, if rehabilitation is delayed, the cos...
	SIGN-OFFS:
	Appendix 1 - Technical Report
	Introduction
	The current 2013 paving program budget provides a capital resurfacing amount of $1,186,573 and an operating asphalt repair amount of $379,221 for a total of $1,565,794.
	When combined with crack sealing and pothole patching budgets, the total budget is approximately $1.6M for 2013 and 2014, and $2.05M per year thereafter. Operating costs are related to capital expenditures since a road network in better condition will...
	Paved Road Network and Data Collection
	The District has a paved road network length of approximately 295 km as shown in Table 1 and Figure 1.
	Table 1: District of Mission Paved Road Network
	Figure 1: District of Mission Paved Road Network
	The pavement management analysis is based on the field surveys of the extent, severity, and type of distresses. The network is divided into sections and surveys are conducted for each section on a 5-year cycle (20% of the network per year). Sections h...
	Detailed pavement distress information is collected using a recognized engineering standard. That information is processed to summarize the overall condition of each section using indices including the All Cracked Area (ACA) and the Pavement Condition...
	The ACA includes fatigue and age-related cracks and is useful for determining rehabilitation needs, asset value, and comparison to other agencies. The PCI is an overall condition indicator that combines cracking, rutting (which can become a safety iss...
	Photographs of typical conditions that may be encountered at various levels of distress are shown in Appendix 2.
	Table 2 defines the condition ranges for five categories of condition and shows the colours that have been used to graphically show condition on graphs and maps in this report and the presentation. Condition ranges have been selected to correspond wit...
	Table 2: Definition of Condition Categories
	Figure 2 shows the condition of the network as of 2013. Measured condition from the most recent distress survey has been forecast to 2013.
	Figure 2: All Cracked Area (ACA) – Average 8.9% for all roads.
	Figures 3 and 4 show the condition of the network from 2003 to 2013, in terms of average ACA and the length of road in each condition category. The average cracking has increased from 3.3% to 8.9%. The percentage of road length in Very Good and Good c...
	Figure 3: Average condition of the road network from 2003 to 2013
	Figure 4: Condition distribution of the road network from 2003 to 2013
	A number of municipalities in the region also use ACA to track the condition and value of their paved road networks. A comparison for major roads only (arterial and collector) is shown in Table 3. The City of Coquitlam reached 11% before complaints re...
	Table 3: Comparison of ACA to Other Municipalities (Major Roads Only)
	Data Source: Various pavement management reports to councils.
	Asset Value
	The current asset value has been calculated as the replacement value minus the cost to restore the pavement to NEW condition. The total replacement value is $116M and the current value, given the condition, is $89.5M as shown in Table 4.
	Table 4: Current Asset Value
	Pavement Management Theory
	The condition of asphalt pavement typically deteriorates as a function of time and traffic loading as shown in Figure 5. During the critical zone, a pavement begins to show increasing amounts of distress, after which, costs to repair the pavement incr...
	Figure 5: Pavement condition as a function of time
	Once pavement structures deteriorate past the critical zone, they are referred to as backlog; with the backlog defined as the roads where the most cost effective opportunity for rehabilitation has passed.
	The backlog is analogous to debt, the backlog must eventually be repaired. Pavement sections in backlog require pothole filling and patching to make them safely passable, this pothole patching does not improve the condition of the roadway, roughness a...
	Due to the increased cost of rehabilitating sections in the worst condition, if they are repaired first, there is not enough money to prevent other sections from passing through the critical zone, when rehabilitation would have been most cost effectiv...
	Pavement Management Analysis
	To predict the annual repair and rehabilitation costs, Staff have used locally calibrated models that predict the initiation and progression of cracking, potholes, and roughness. This is shown schematically in Figure 6.
	Figure 6: Pavement deterioration models
	UModel Inputs
	The District has recent traffic data, age of the most recent surfacing, and condition data with the exception of the roughness of the road network. Structural information has been assumed based on the roadway classification; with strength typical of a...
	UTreatments, Strategies, and Costs
	Each roadway section (1058 total) was modeled individually in the analysis software to determine distress levels for the next 20-years. Treatments were programmed at appropriate intervention levels and strategies were generated for each roadway sectio...
	Figure 7: Concept of strategies
	Treatments and their costs are shown in Table 5.
	Table 5: Treatments and Costs
	UOptimization
	The objective of strategy generation is to create a database of many reasonably feasible strategies so that the optimal strategy, for each road, for a given budget limit can be selected.
	The optimization utilized was maximizing the present value of the road network, weighted by the traffic volume on each road section. The purpose of weighting by traffic volume is to recognize that the asset exists to provide a service to the public. S...
	Analysis Results
	Figure 8 shows the network average pavement condition at selected funding levels. The black line represents former funding levels which were approximately $1.6M/year from 2010 to 2013 and $1M/year before that. The currently approved increase to $2.05M...
	Figure 8: Pavement condition for selected funding scenarios
	The condition distribution at current funding levels (including the approved increase in 2015), $3.0M/year (2014) onward, 3.2M/year (2014 onward), and $3.4M/year (2014 onward) are shown in Figure 9, 10, and 11. Maps of forecast condition are also show...
	Figure 9: Distribution of pavement condition for anticipated funding levels (approved increase to $2.05M/year in 2015)
	Figure 10: Distribution of pavement condition at $3.0M/year (2014 onward)
	Figure 11: Distribution of pavement condition at $3.2M/year (2014 onward)
	Figure 12: Distribution of pavement condition at $3.4M/year (2014 onward)
	The percentage of the network in Fair condition, where there is the most cost effective rehabilitation opportunity, decreases for each of the scenarios shown. Where there is sufficient funding, the Fair roads are rehabilitated and become Very Good and...
	ULong-Term Impact
	The long-term effects of increased funding can be measured in terms of backlog (infrastructure debt) reduction, return on investment, and greenhouse gas (GHG) emissions.
	The current backlog is $24.8 million, which would increase to $55.2 million under the currently approved budget.
	The effect on backlog of alternate funding scenarios is shown in Table 6 along with the additional investment and return on investment (backlog reduction minus the additional investment). This table shows that there is a real return on investment asso...
	Table 6: Effect of Alternate Funding Scenarios on Backlog and Return on Investment
	In addition to the long-term return on investment associated with any level of increased funding, there are benefits in reduction of greenhouse gas (GHG) emissions. Treatments that are more costly are also more energy intensive, as shown in Table 7.
	Table 7: GHG Emissions (kg of COR2R equivalent) Associated with Treatments
	In the long-term, additional funding, reducing the increase in backlog of sections that would require reclamation or reconstruction. The GHG emissions associated with the eventual repair of those sections are also reduced as shown in Table 8, for the ...
	Table 8: GHG Effects
	BC Transit indicates that a transit bus removing 40 vehicles from the road saves 25 tonnes per year of GHG. A total of 7,850 tonnes is equivalent to nearly 16 additional well utilized buses on the road in each of the 20-years of the analysis.
	Program Development
	To develop the annual pavement program, staff input the available budget into the pavement management computer model which has the previously input pavement condition information and a priority list of projects is developed by grouping projects togeth...
	Two projects included in this year’s pavement rehab program are Stave Lake Street North at Doyle Street and Dewdney Trunk Road east of the Stave Lake Dam and at Wilson Street which have shown serious road base issues that required repair. It is expect...
	It has been necessary to remove additional work from the program due to insufficient budget. An example is Cherry Avenue, between Cedar St and Judith St, which was repaired as part of the 2010 pavement rehabilitation program. In an ideal situation, re...
	UCoordination of Work
	The pavement management analysis and plan represents an important step towards the development of an overall Asset Management Plan. Coordination of paving work with underground work for water and sewer utilities is important to minimize costs and disr...
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	Council Report 20131126 The Case for Water Meters
	EXECUTIVE SUMMARY:
	1. A reasonable estimate of the long term net cost of water meters is zero.
	2. The main objective of our water metering program would be to reduce Mission’s water consumption and thereby reduce our future share of the immense capital costs of a new water source, and also to defer this as long as possible.
	3. Responsible management of our water utility requires meters for leak detection, system planning and optimization.
	4. Equitability is the primary justification for water meters, specifically: fairness to all customers; fairness within the AMWSC partnership; and intergenerational fairness.
	5. About two out of three customers consume less than the average amount of water, and have been over-charged for years.  The large majority who use less water have been involuntarily subsidizing the minority that over-consumes.  And without meter bas...
	6. Long term sustainability of the AMWSC partnership probably requires Mission to invest in water meters, to bring our per capita consumption in line with Abbotsford’s.
	7. Financial sustainability can be assured through a simple and equitable pricing structure that adjusts for any level of conservation under any mix of metered and non-metered customers.
	8. A voluntary metering program is recommended because it provides customers a free choice that gives them the opportunity and incentive to save money by saving water.
	9. Once sufficient public support for meters is won through demonstrated benefits, it seems likely that a future Council decision may be to mandate universal meters.
	PURPOSE:
	Following a series of staff reports and Council deliberations over the past year, there remains considerable confusion and uncertainty as to whether water meters are actually needed or justified.  The intent of this report is to allay such doubts, and...
	BACKGROUND:
	Water meters have been mandated by two prior Mission Councils.  From 1971-74, between 500-800 residential meters were installed, mainly in the West Heights area; unfortunately, these meters were never used, and are now obsolete.  Since 2009, water met...
	However there remain 9,610 residential customers without meters.  With no awareness of consumption and no incentive to conserve, Mission’s per capita consumption for single family residences [SFR] is approximately double that of Abbotsford [which has ...
	Mission's Water Study [Strategic Long Term Water Supply and Demand Management Study, August 2012] advocated a strongly proactive program of Wise Water Management, with a long term commitment to conservation.  Specifically, it recommended that a univer...
	On Apr.15, 2013 Council considered two reports on water meters: a staff report by the Director of Engineering and Public Works, the Manager of Finance, and the Deputy CAO; a PowerPoint presentation by Councillor Jewell, produced at the request of our ...
	"That staff bring back a report to Council outlining suggestions and recommendations to implement a voluntary water metering program which takes into account education, incentives, pricing structure, implementation dates, and the use of outside f...
	Subsequent staff reports and Council deliberations became bogged down with a multitude of options, technical and financial issues.  On Aug.14, 2013 Council adopted the following motion [Jewell and Tilbury opposed]:      "That the District of Mission ...
	By rescinding this motion on Oct.21, 2013 the issue of a water metering program is now at a standstill.  Council needs to decide what (if any) further action should be taken.  The goal of this report is to refocus our consideration onto the larger an...
	DISCUSSION AND ANALYSIS:
	The following is a summary of the key points.
	1. Until now, the case for water meters has not been clearly established.  Notwithstanding the fact that this Council has voted three times in support of a water metering program, there remain lingering doubts and misconceptions held by some members o...
	2. The case for water meters needs to be considered in the context of the larger issues of long term costs and the sustainability of the AMWSC partnership.
	3. The value and importance to Mission of the AMWSC partnership is not fully appreciated.
	4. The case for water meters is actually very strong, based not upon the amount and cost of water saved, but on future capital cost savings as well as the principles of equitability, sustainability and responsibility.
	5. The strongest justification for water meters is equitability or fairness:
	a. Fairness to our customers.  Everyone ought to pay their fair share, neither more nor less.  And everyone should have the incentive to save money by saving water.
	b. Fairness within the AMWSC partnership.  Mission ought to match the investment in water meters made long ago by Abbotsford, and should commit to the goal of matching their level of conservation and per capita consumption.
	c. Intergenerational fairness.  Each generation ought to pay its fair share.  In particular, this generation of customers have been the beneficiaries of the substantial investments in our existing water system made by previous generations; further, ba...
	6. The staff report of Apr.15, 2013 stated "there is not a clear cut business case to support water meters".  This is true mainly because there are so many unknowns, such as: what the new water source would be; how much it would cost; when it would be...
	7. An equitable pricing structure should be based on each customer’s level of consumption, i.e. the user-pay principle.  The hydro and gas utilities provide proven models, with a basic fee and a two-step rate structure that provides a reduced cost for...
	a. To present things in a simple way that customers would easily understand and also clearly incentivizes conservation, it is recommended that each water bill should have three lines.   The first line would be presented as “Water System Flat-rate Char...
	b. The Water Conservation Rebate would be calculated as Rebate-rate times the amount of water conserved, the latter being the difference between Average Consumption minus Individual Customer Consumption.
	c. The Water Over-consumption Surcharge would be calculated as Surcharge-rate times the extra water consumed, the latter being the difference between Individual Customer Consumption minus Average Consumption.
	d. The total amount of water saved by the conserver group is equal to the total amount of extra water consumed by the over-consumers.  Similarly, the total amount of rebates to conservers must be offset by an identical amount of surcharges, equitably ...
	e. It would also be reasonable to charge all or most of the required reserves to the over-consumers, since it is their over-consumption that stresses overall system capacity, precipitating the eventual need for a new water source.
	f. For these reasons, the Rebate-rate and Surcharge-rate would be different.  But they would be set equitably to generate the required total revenues, which would be equitably distributed according to customer consumption.
	g. The same principles would be applied to non-metered customers.  Their water bill would also show the same three lines, and their adjustment would be based on whether the average consumption for the non-metered group was less than or greater than th...
	h. It would be anticipated that most of the early adopters of water meters would be conservers and, having the incentive to conserve, most would probably be motivated to consume even less than before.  If so, initially the vast majority of them would ...
	i. This scenario should also motivate others to adopt meters in subsequent years, in order to save money by saving water.  However many may remain in the non-metered group, about two-thirds of them would be consuming less than their group average, and...
	j. Once all customers are metered, and all have the incentive to save money by saving water, the comparative advantage for the early adopters would disappear.  But that is just as it should be, as the main goal is to have everyone become a conserver, ...
	8. A sustainable pricing structure must ensure the collection of sufficient revenues to cover both operating costs and reserve requirements, even as overall consumption may be reduced through conservation.  This is easily accomplished through rate adj...
	9. Our water metering program should be undertaken with the goal of earning public trust and generating goodwill, by putting the customer’s interests first.
	a. Meters should normally be placed at the property line or exterior shutoff valve.  However, if this would require costly driveway repair, and if it would be less costly to place the meter inside the house at the interior shutoff valve, our program s...
	b. Leak detection is one of our important goals, but it should not become a cost or risk burden on our customers [at least during the transition phase].
	COUNCIL GOALS/OBJECTIVES:
	Mission’s Water Study was adopted by Council on Oct.15, 2012 and subsequently presented to the AMWSC.  This study presented the concept of Wise Water Management as the most responsible and effective way to defer the need for a costly new water source ...
	FINANCIAL IMPLICATIONS:
	Refer to staff reports of Apr.15, 2013 and Aug.14, 2013.  To be updated in future staff report.
	Total installation costs, for all single family residences in Mission, are estimated to be in the range $10.1 million [27% interior meters] to $13.1 million [all meters at the property line].  However, under a voluntary program, this would extend over...
	COMMUNICATION:
	Staff will determine the appropriate communication plan.  The citizen engagement strategy will be presented in the subsequent staff report.
	SUMMARY AND CONCLUSION:
	This Council adopted Mission’s Water Study with its concept of Wise Water Management.  A core component was its recommendation of a universal water metering program.  Subsequently, Council twice considered reports recommending a universal water meteri...
	What has until now been lacking is a clear case for water meters, and a strong justification for implementing a program that involves considerable costs and controversy, with major public impact.  It is believed that this report presents a clear and c...
	It is also believed that this report provides full justification for the alternative of a universal water metering program, as previously recommended by staff and this author.  However, the universal option is not recommended, for the following reasons:
	1. The past year has been very frustrating as Council and staff have struggled to find the right water metering program for Mission.  This experience has certainly demonstrated the complexities and divisiveness of these issues.  A proposed universal w...
	2. A voluntary program is effectively a personal referendum, allowing everyone to not only vote but actually decide for themselves.  This is much fairer for our citizens, and should transform the water meter decision from a divisive into a positive ex...
	3. Given that wireless technology is already pervasive and provides significant advantages and long term savings, it would be short-sighted not to use smart meters.  However, notwithstanding the fact that BC Hydro has recently installed smart meters t...
	SIGN-OFFS:
	APPENDIX B:  QUESTIONS & ANSWERS
	1. Q: Why should the District of Mission spend such a very large amount of money, time and effort on water meters when it cannot be justified by the quantity of water saved and reduced operating costs? A: Our responsibility is to do the right thing fo...
	1. To reduce Mission's share of water consumption, and hence reduce not only our our share of ongoing operating costs but far more importantly our share of future capital costs, through conservation that would hopefully bring Mission's per capita cons...
	2. To defer the need for a new water source and its enormous capital cost as long as possible, potentially by about 15-20 years.
	3. To achieve our goals of equitability, sustainability and responsibility.
	4. To eliminate the serious fundamental flaws in how we've been operating and charging for our water system.
	2. Q: What's wrong with the way we've been running our water system? A: The simple answer would be 'almost everything'; no business would ever be run this way. For example:
	1. A large majority of customers [approximately two out of three] have, under flat-rate billing, been over-charged for many years.
	2. The remainder who consume more than average have been subsidized for years by those who conserve.
	3. There is no incentive for anyone to conserve water, which is a major reason why Mission's per capita consumption is about double that of Abbotsford [which has had meters for a long time].
	4. Customers have no awareness of how much water they consume.
	5. A water system cannot be responsibly managed and planned without measuring consumption by customer and location.
	6. The lack of water meters makes it impossible to detect leaks on customer's property.  Abbotsford's meters identified leaks on about 3,500 or 15% of the properties [another reason why their per capita consumption is so much lower than ours].
	3. Q: What is meant by the equitability principle, and why is it so important? A: Previously, the principle of equitability was either ignored or unrecognized.  Now, with an understanding of its broad range of implications, the equitability principle ...
	1. Fairness to all customers.  Following the user-pay principle, each customer ought to be charged the appropriate amount based on what they consume and not for what others consume.  In particular, fairness means not over-charging those who conserve a...
	2. Fairness to our partner in the Abbotsford Mission Water and Sewer Commission [AMWSC].  In particular, Mission's Water Study of 2012, which was adopted by Mission’s Council and presented to the AMWSC, made a strong case for Wise Water Management, sp...
	3. Fairness to Mission's next generation of citizens.  If Mission fails to bring its per capita consumption in line with Abbotsford's, our share of future capital costs of a new water source would be increased by about the same amount as the cost of w...
	4. Q: How costly would water meters be for Mission? A: The actual amount would depend on the time-frame and a number of other factors:
	1. The short term cost has been estimated at about $13 million to install meters in every residence.
	2. The net long term cost should be approximately zero, depending on how much the new water source would cost and how much our share would be reduced through conservation.  [Ref. Appendix A]
	3. If Mission adopts a voluntary water metering program, it might take 5-10 years to get full adoption.  [The timeline could be shortened if, after voluntary adoption reached some threshold, a future Council decision might mandate universal meters.]  ...
	5. Q: Why is Mission's share of future capital costs tied to our percentage of consumption? A: This is only what is reasonable.  The AMWSC has established the formulas for calculating equitable sharing of costs, factoring in consumption, growth and th...
	1. Our present over-consumption as compared with our percentage of ownership was discussed in some detail in our Mission Water Study of 2012.
	2. This has also been noted by Abbotsford staff in discussion at the AMWSC, with a suggestion that perhaps Mission should be called upon to increase its share of ownership of the existing system to bring it into line with our level of consumption.
	3. As long as there is spare capacity, our over-consumption increases our cost share of system operation, effectively providing a subsidy to Abbotsford without any negative impact.  But this would change if and when overall consumption approaches the ...
	6. Q: What does Mission gain from the AMWSC partnership, and is it viable in the long term? A: The partnership is a win-win for both partners, primarily due to economies of scale and the avoidance of duplicated costs of facilities and staffing.  The p...
	1. Abbotsford has benefited from Mission's over-consumption and effective subsidy of operating costs, as well as the sound analysis in Mission’s Water Study of 2012 that saved them from the erroneous reports from their staff that otherwise would have ...
	2. Mission has benefited from Abbotsford's investment in water meters and its substantial success in conservation, with per capita consumption at about half our level, which is the only reason that our system now has considerable spare capacity.
	3. If the partnership dissolved, the adverse consequences would be considerably more costly for Mission than Abbotsford.  Abbotsford has a much larger tax base, is already paying almost 80% of operating costs, owns a greater portion than they are usin...
	7. Q: What are the principles for equitable pricing across the different customer categories [i.e. Single Family Residence (SFR); Industrial, Commercial, Institutional (ICI) etc.] A: Each category should be charged according to the total consumption o...
	1. The total amount charged must equal the funding required to cover Mission's share of water system operating costs plus transfer to water reserves.
	2. To incentivize water conservation and more equitably distribute the burden on system capacity [and hence future capital costs] caused by those who over-consume, it is recommended that reserve charges should be allocated based on consumption.
	8. Q: What are the principles of an equitable pricing structure for SFR customers with water meters? A: Based on the user-pay principle, each customer to be charged according to their own actual consumption:
	1. A 'Basic Charge' plus or minus a 'Water Conservation Adjustment' that would be calculated according to each Customer's Consumption compared to the Mission Average Consumption
	2. 'Water Conservation Adjustment' would be presented as either a 'Water Conservation Rebate' -OR- 'Water Over-consumption Surcharge', according to whether 'Customer's Consumption' is less than or greater than the 'Mission Average Consumption'.
	3. 'Water Conservation Rebate' calculated as 'Rebate-rate' times ('Mission Average Consumption' minus 'Customer's Consumption')
	4. 'Water Over-consumption Surcharge' calculated as 'Surcharge-rate' times ('Customer's Consumption' minus 'Mission Average Consumption')
	5. The total amount of 'Water Conservation Rebates' would be matched by the same amount being included within the total amount of ‘Water Over-consumption Surcharges’, which would be equitably distributed [according to consumption] across all customers...
	6. The total of 'Water Over-consumption Surcharges' should also include all or most of the funds transferred to water reserves, to place the cost burden where it belongs and to add further incentive for conservation by over-consumers.
	7. For these reasons, the ‘Surcharge-rate' would be higher than the 'Rebate-rate', which is consistent with the stepped rates as used to incentivize conservation by the hydro and gas utilities.
	9. Q: What are the principles of equitable pricing for water for customers without meters? A: As with all customer categories, the pricing should be fair and not punitive, but also provide incentive to adopt meters with the goals of saving water and s...
	1. The same principles would be applied to non-metered customers.  Their water bill would also show the same three lines, and their adjustment would be based on whether the average consumption for the non-metered group was less than or greater than th...
	2. Presuming that most of those who would voluntarily choose meters would probably be those who conserve more and consume less water, this would mean that the average consumption and charges would probably increase [as would only be equitable] for tho...
	10. Q: Would it be necessary and fair to increase the flat-rate charges for non-metered customers following the introduction of a voluntary water metering program? A: Probably necessary [as explained above], and definitely fair.
	1. Any future rate adjustments will always be calculated on a principled and equitable basis, and should be seen as rectifying an otherwise inequitable situation.
	2. Most Mission customers have actually been consuming less than the 'Mission Average' all along, and they have been over-charged while the over-consumers have been under-charged and subsidized by them for many years.
	3. Our guiding pricing principle is equitability, and a major goal is conservation to both reduce and delay major future costs of water system expansion.  Pricing structures will always be consistent with the principle of equitability and promote the ...
	4. Non-metered customers would be encouraged to consider switching to meters, which would enable almost everyone to save water and save money.
	11. Q: What is the essence of the sustainability principle? A: Sustainability applies to water meters in both an environmental and financial sense.
	1. While water is a renewable resource that is fortunately quite plentiful in BC, the infrastructure required to deliver water to urban customers is very costly, especially when major expansion is required.  Therefor it is very important to promote an...
	2. Financially, conservation presents a challenge that requires an appropriate pricing policy to ensure revenue sustainability in a situation of declining overall consumption.  It is essential to collect sufficient revenues to cover all operating cost...
	3. Simply put, conservation necessarily leads to increasing water rates to cover costs with reduced consumption.  While this may initially seem to be undesirable and unfair, it is important for everyone to understand it as an inescapable consequence o...
	4. The question of whether or not increasing water rates are unfair depends on the equitability factor.  With an equitable pricing structure, those consuming less than average would actually save money even as rates increased, while the increasing cos...
	12. Q: With meter based pricing, should there be just one rate or more than one? A: The proposed pricing structure, with differentiated rates for conservation and over-consumption, is effectively a two-step rate structure.  This provides a reduced cos...
	1. This rate structure is designed to encourage conservation and is referred to as a "stepped rate". The first portion is called Step 1 and the amount above that is called Step 2."
	2. "Why do we have a Step 2 rate?  Demand for electricity in British Columbia is growing and new electricity supply is more expensive than power from our existing resources. The higher Step 2 price is a better reflection of the real cost of that new e...
	13. Q: Would it be necessary and fair to have future rate increases as a result of water conservation? A: Yes:
	1. A sustainable pricing structure must ensure the collection of sufficient revenues to cover both operating costs and reserve requirements, even as overall consumption may be reduced through conservation.  This is easily accomplished on an equitable ...
	2. Meters provide the opportunity for everyone to save money by saving water.  So a rate increase does not necessarily mean increased charges for every customer.
	3. It’s also important to understand that our overall consumption needs to be reduced, to approximately Abbotsford’s per capita level, in order to reduce Mission’s share of operating and capital costs and to delay the costly mega-project as long as po...
	14. Q: What is the essence of the responsibility principle?         A: In addressing the question of whether the District of Mission should adopt a water metering program, Council should first determine the right balance between a number of opposing c...
	 short term versus long term [costs and benefits]
	 cost versus equitability [to our customers, to our partner and to future generations]
	 over-consumption versus conservation [i.e. irresponsible versus responsible consumption]
	 inadequate versus adequate information as the basis for planning and management of our water utility and resources
	For each of the above pairs, the first alternative represents the status quo, as contrasted by the second alternative that would be achieved with water meters.  A "do nothing" decision by Council would indeed be the easiest and arguably best option as...
	 it would fail to address the full range of equitability issues;
	 it would leave us in a situation of perpetual over-consumption [compared with our AMWSC partner] with no incentives to conserve;
	 it would leave the next generation of Mission taxpayers facing considerably higher cost share of a new water source at an earlier date;
	 it would not provide the information required to provide effective and responsible management of our water system.
	Council is always responsible to ensure that all expenditures of the people's money are well justified.  But Council also bears the responsibility to do the right thing, to perform due diligence to ensure proper consideration of all factors, to balanc...
	Citizens also bear responsibilities: to pay their fair share for public services; and to consume those services responsibly and not wastefully.  Conservation is a goal that is very much in the shared interest of all taxpayers, and something that all c...
	Both elected officials and citizens also bear the responsibility of stewardship: to practice sustainability in the way we live; and to improve both the environmental and financial situation for those who follow us.
	15. Q: What are Council's options re water metering programs? A: There are a few basic options, but the question is how they should be evaluated, and the suggestion here is that each should be measured against the criteria of equitability, sustainabil...
	1. Do nothing, and keep on kicking the water meter can down the road.  This option is an easy winner on short term financial and political considerations, but is an abject failure on equitability, sustainability and responsibility.
	2. Proceed with a voluntary metering program.  This would achieve our goals of equitability, sustainability and responsibility.  It also provides citizen choice and avoids the polarizing process of a referendum.  But it would take longer and cost more...
	3. Recommend a universal metering program and put it to a public referendum.  This would be a polarizing process, and many people would probably be unhappy whatever the result.  Financial costs would be lower.  But whether or not the goals of equitabi...
	4. Council adopt a universal metering program without putting it to a public referendum.  Council has no mandate for this option, and would probably not choose to run on this issue in the next election.
	16. Q: Would a referendum be a better way to decide on a water metering program? A: A referendum is an appropriate process for the people to decide on important questions that don’t require a lot of study to understand the issues involved.  But where ...
	17. Q: If there would be a referendum, what should the choice be? A: A choice between a voluntary or universal metering program is the only one that would achieve the goals of equitability, sustainability and responsibility.
	1. A referendum on either a voluntary or universal metering program alone, where its defeat would be to do nothing, would be an irresponsible and unprincipled referendum question.  There is a fundamental problem of principle if the majority of voters ...
	2. It would equally be irresponsible for Council to present a referendum question where the result could damage the AMWSC partnership, or was unfair to a future generation.
	3. It would also be unwise and perhaps even unfair to present a referendum question that provoked a polarizing debate, especially with the knowledge that negative campaigning tends to have a higher chance of success by stimulating peoples’ fear, uncer...
	18. Q: If a universal water metering program is the chosen option, how should it be funded? A: Full costs of a universal water metering program would of course be borne by the DOM.
	19. Q: If a voluntary water metering program is the chosen option, how should it be funded? A:  Full costs of a voluntary water metering program should also be borne by the DOM.
	1. It is very possible, perhaps even likely, that a future Council decision might be to mandate water meters for everyone, after voluntary adoption reached some threshold.  This of course would be a problem if the early adopters had been obliged to pa...
	20. Q: Under a voluntary water metering program, does it matter what the adoption rate is, or how long it would take for Mission to become fully metered? A: Not really.
	1. A faster and higher rate of adoption would realize greater savings.
	2. The demonstrated benefits of meters, specifically savings of water and money by most customers with meters, should be an incentive for increasing voluntary adoption.
	21. Q: What changes would customers see on their water bills? A: The recommended new water bill would have the same three lines for both metered and non-metered customers.
	1. Line 1 would be:  ‘Water System Flat-rate Charge’
	2. Line 2 would be: ‘Water Conservation Adjustment' would be presented as either a 'Water Conservation Rebate' -OR- 'Water Over-consumption Surcharge'
	3. Line 3 would be:  ‘Total Charges’
	22. Q: When would meter based billing take effect? A: Probably at the beginning of the year following installation.  But first need to:
	1. Need to detect and repair any leaks.
	2. Give customer data regarding current level of consumption, Mission average consumption, and indication of what charges would be under meter based billing.
	23. Q: What would be the billing period options? A: This would be an operational decision based on workload, software etc.
	1. Suggest monthly or bi-monthly electronic billing or consumption reports
	2. It would be desirable to offer equalized payment plan with adjustments annually or as consumption changes significantly
	24. Q: What guidelines are proposed for a citizen engagement plan to promote our water metering program? A: This would be heavily dependent on whether it would be a voluntary or universal program.
	1. For a voluntary metering program, it would be necessary to explain the what, why, how and when.  Also to indicate what it would mean for our customers, and provide the information they would need to decide whether they should choose a meter, i.e. w...
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