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SECTION 1 – Executive Summary  

 

1.1 General 
 
The final report for the Town of Spencer (Town) Water Conservation Grant includes a 
summary of the project goals, budget, deliverables, lessons learned, recommendations for 
follow-up and references.  The goal of this report is to provide documentation of the 
completion of all tasks set forth in the Water Conservation Grant Contract, effective April 
11, 2011 to the Massachusetts Department of Environmental Protection (MassDEP) and 
for the Town and MassDEP future use.   
 
The project goals are to promote water conservation and to identify and reduce 
unaccounted-for water (UAW) loss from the distribution system.  The goal of the project 
was also to continue with water loss reduction efforts, thus remaining in compliance with 
the Water Management Act Standards of 65 residential gallons per capita day (rgpcd) and 
an unaccounted for water percentage of 10 percent or less.  To accomplish these goals, 
the Town has completed a conservation-based water rate study, a leak detection survey 
and leak repairs, and purchased and replaced water service meters.  The Town also 
quantified the water savings from project related activities.    
 

1.2 Water Conservation Grant Program 
 
In July of 2010, the Town applied for a Water Conservation Grant through the MassDEP.  
The Water Conservation Grant Program provides funds to public water systems to 
address drinking water supply and distribution system water losses. The funding supports 
projects that promote the implementation of drinking water conservation programs. 
Federal and/or state funds provide monies for the grant program in support of the 
Massachusetts Water Resources Commission and MassDEP watershed management 
policies and water conservation initiatives. 
 
Due to the Town’s location within the Chicopee River Basin, their commitment to long 
term drinking water supply conservation goals, and the existing and proposed projects 
described within the application, the Town was awarded $17,100 in funds with an 
obligation to match the grant by approximately 25 percent.  Since the award in April of 
2011, the Town has worked diligently to perform all tasks set forth within the project 
contract document. 
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SECTION 2 – Project Summary 

 

2.1 Project Work and Goals  
 
The grant project included preparing a conservation-based water rate study, the 
performance of a leak detection survey, repair of all leaks found in the survey, and 
replacement of water service meters.  The project goals were to promote water 
conservation, to identify and reduce unaccounted-for water loss and reduce demands, 
especially during summer months.  The goal of the project was also to continue with water 
loss reduction efforts, thus remaining in compliance with the Water Management Act 
Standards of 65 residential gallons per capita day (rgpcd) and an unaccounted for water 
percentage of 10 percent or less.  Reducing the amount of water withdrawn from the 
sources will assist in alleviating stress on the Chicopee River basin and will primarily be 
achieved by locating and repairing leaks within the system through regular leak detection 
surveys, and conservation of water through the water rate structure.  
 

2.2 Water Rate Study  
 
The Water Rate Study includes reviewing and establishing water rates to assure that 
appropriate revenues support maintenance needs and capital projects for improvements to 
the distribution system as well as estimate a rate structure that promotes conservation.  
The study was completed in accordance with the “Water Conservation Standards,” from 
the Commonwealth’s Executive Office of Energy and Environmental Affairs and the 
Water Resources Commission.  The rate study considered a rate structure that encourages 
reduction of nonessential water use to encourage conservation. 
 
The scope of services for the water rate study included the following: 
 
1. Reviewed production and sales records to determine the quantity of water pumped 

from each source and the quantity of water sold over the previous five years.  
Estimated the quantity of unmetered water used or sold, 

2. Reviewed expenditures related to the operation and maintenance of the water system, 
including but not limited to the costs associated with the replacement, repair and 
maintenance of related equipment, administration, chemicals for treatment, personnel, 
meter, hydrant and main replacement, overhead and long term capital debt, 

3. Reviewed the current fees and charges for water use, hydrant fees, fire protection 
(hydrant) charges, service charges and collections, 

4. Evaluated new water rates and connection fees, 
5. Evaluated alternative rates and rate structures to support the operating budget and 

Capital Improvement Program, 
6. Evaluated potential impact of rate changes on consumers, 
7. Conducted a rate comparison of surrounding Towns, as well as communities of 

similar size, 
8. Prepared a letter report outlining the findings and provide recommendations for 

potential rate increases, 
9. Submitted draft report to MassDEP for review and comment, 
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10. Met with the Town to review and discuss report, 
11. Prepared a final report incorporating comments received and submit copies to 

MassDEP. 
 

2.3 Leak Detection Survey  
 

In December 2011, Prowler Water Conservation Systems, LLC. completed a 
comprehensive leak detection survey of 30 miles of water main, hydrants, gate valves, 
and service connections located in the Town’s distribution system.  All methods and 
standard operating procedures (SOP’s), as approved by MassDEP, were followed during 
the completion of the survey.  The leak detection survey report summarizes the locations 
of the identified leaks, the type of leak, estimated flow rates for all leaks, etc., and a 
written schedule by which leaks shall be or have been repaired and can be found in 
Attachment B.   
 

2.4 Leak Repair  
 
A priority system was established by the Town to implement leak repairs.  All identified 
leaks are repaired in accordance with the terms of the Town’s current Water Management 
Act permit requirements and in conformance with industry standards.  Each repair is 
documented with a leak repair report which includes the estimated leakage rate based on 
visual observation once infrastructure is exposed.  
 

2.4 Meter Replacement Program  
 
During the course of this Water Conservation Project, the Town purchased and replaced 
$6,302.60 in service meters.  The details of this program are discussed within this report. 
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SECTION 3 – Project Budget  

 

3.1 Budget Summary 
 
Table No. 3-1 summarizes projected funds and spent funds as of April 30, 2013.  
 

Table No. 3-1 
Project Budget Summary 

 

Expense Item Grant 

Amount 

Cost Share (In-

house) 

Total Amount Spent to 

Date 

Subcontractual 
Water Rate Study 
Leak Detection Survey 
Reporting 

$17,100  $17,100 

Other 
Service Meter 
Replacement 

 $4,500 $6,302.60 

Total: $17,100 $4,500 $23,402.60 
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SECTION 4 – Results and Conclusions  

 

4.1 General 
 
The results and conclusions of each of the three tasks completed as part of the Water 
Conservation Project are reviewed in this section.  
 

4.2 Water Rate Study  
 
The conservation-based Water Rate Study was completed by Woodcock & Associates, 
Inc. in April 2012.  The complete report is located in Attachment A.  The study 
recommends that the Town will need to increase its rates by approximately 16.5% for FY 
2014.  As the budgets and reserve balances are known better, the Town will review these 
projections to determine the needed increase for FY 2014. 
 

4.3 Leak Detection Survey Results (2011) 
 
Prowler Water Conservation Systems, LLC. completed a leak detection survey of the 
Town’s distribution system as part of the Water Conservation Grant.  The survey was 
conducted in accordance with MassDEP’s Minimal Elements for Reporting Leak 
Detection Surveys.  There were no leaks discovered as a result of the leak detection 
survey.  During the span of the survey, Prowler met with the Spencer Water Department 
several times for consultation and verification of the locations of water mains and 
potential leaks.  The leak detection survey report provided by Prowler is located in 
Attachment B.  The reduction in leaks can be attributed to the reduction in pressure 
throughout the water distribution system as a result of the recently completed Two Zone 
Pressure System Project.  The pressures were reduced by approximately 60 psi in the 
western portion of the system.  The unaccounted-for water in 2010 and 2011 was 
approximately 14 percent and 13.2 percent, respectively. 
 

4.4 Service Meter Replacement Program 
 
The Town installed fourteen 5/8-inch water service meters that were purchased as a 
match contribution to the Water Conservation Project.  All meters were installed by 
qualified operators employed by the Town.  The Town initially intended to replace 65 
service meters.  The cost associated with purchasing and replacing the 14 meters fulfilled 
the Town’s match obligation.  The Town has been continuing its meter replacement 
program beyond what is described in this report. 
 
The oldest water service meters were first priority for replacement.  According to the 
meter manufacturer, the meters either remain accurate or slow with age, under-reading 
the amount of water consumed.  The manufacturer does not guarantee meter accuracy 
after 15 years of service.  Additionally, broken meters, lower functioning, and possibly 
improperly sized meters were replaced.   
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A study titled, “The Residential End Uses of Water,” was published in 1999 by the 
AWWA Research Foundation and reported that homes on average have a leakage rate of 
approximately 21.9 gpd.  Assuming each home had an average leakage rate and that the 
leakage rate is attributed to each meter, the installation of 43 new meters accounts for 
approximately 111,909 gallons of unaccounted-for water in the past year.   
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SECTION 5 – Lessons Learned  
 

5.1 General 
 
The purpose of this section of the report is to reflect on any difficulties or delays 
experienced throughout the Water Conservation Project.  This is meant to serve as a 
resource to future grantees for use during the project completion process.   
 

5.2 Collection of Information 
 
It should be noted that a large amount of information was necessary to document the 
tasks of the project.  The Town’s staff was very helpful and available to their consulting 
engineers, Tata & Howard.  Without the cooperation of the Town, meeting project 
deadlines, Woodcock & Associates thorough completion of the Water Rate Study, 
reporting would have been difficult. 
 

5.3 MBE/WBE Participation 
 
As part of the Project, the Town was to utilize minority and/or women owned businesses 
to fulfill requirements set forth by the State Office of Minority and Women Business 
Assistance.   
 
Despite their diligence, the Town was not able to fulfill their Minority and Women 
Business Enterprise project obligation.  The Town will file for a waiver from the 
MBE/WBE obligation in April 2013. 
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SECTION 6 – Recommendations for Follow-up  

 

6.1 Recommendations 
 
The Town continues to increase their efforts to reduce the amount of unaccounted-for 
water and promote water conservation. The following recommendations were made as a 
result of the project. 
 

1. Conduct a leak detection survey of the entire system every 2 years according to 
the standard operating procedures for leak detection surveys.  Due to the amount 
of time needed to complete the survey in-house, the system can be broken down 
into smaller portions; one or more portions of the system can be completed every 
few months. 

 
2. Continue to document leaks found during the survey and in everyday operation by 

staff and customers.  Leak records should include the location, date and time the 
leak was found, the approximate size of the leak, the type of leak (hydrant, main, 
service, etc.) and an estimate of approximately how long it has been leaking.  

 
3. Leaks should continue to be repaired in accordance with the established priority 

system:  

• All leaks of three gpm or more shall be repaired as soon as possible and no 
later than within 12 months of detection.     

• Leaks of less than three gpm at hydrants and appurtenances shall be 
repaired promptly and no later than within 12 months of detection. 

• Leaks of less three gpm in local roadways, arterial or collector roadways 
shall be repaired when related work on the roadway is being performed. 

 
4. It is recommended that monies for a leak detection survey be budgeted for every 

year.  The estimated cost of a leak detection survey is approximately $120 per 
mile of main or approximately $3,600 for the Town’s distribution system.  This 
money would be available if the yearly unaccounted-for water starts to increase. 

 
5. It is recommended that the Town continue to test and calibrate the master meters 

for the main sources of water on a yearly basis in accordance with MassDEP 
recommendations.   

 
6. The Town should continue with their ongoing service meter replacement 

program.  
 
7. The Town should continue to keep well written records regarding unmetered 

water uses so that the volume of such usage can be reasonably estimated.  One 
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component of this recordkeeping program includes reporting the time of 
discovery and/or how the leak or break was reported, as well as the estimated 
volume of lost water.  By reporting when leaks are discovered and/or reported, the 
Town can keep an accurate record of how long it takes for the leak or break to be 
repaired and the related costs.  This information is and will continue to be useful 
in identifying problem areas within the distribution system and coordinating and 
managing personnel time.  Other recordkeeping components the Town may 
consider include documentation of areas of Town requiring additional water 
quality flushing.  The Town should meter the amount of water used during any 
authorized municipal use, such as construction, street cleaning, etc., whenever 
possible.  This will enable the Town to more precisely quantify the amount of 
water used. 

 
8. Continue/Implement Additional Water Conservation Measures 

• Investigate additional water conservation bylaws (i.e. water reuse, 
irrigation, climate appropriate landscaping). 

• Purchase and distribute additional water conservation retrofit kits in the 
residential and public sectors. 

• Increase public education of water conservation through additional school 
visits, distribution of water conservation materials, and increased public 
service announcements. 

• Continue to update their website with indoor and outdoor conservation tips 
and links to conservation related websites. 

• Try to get the system 100 percent metered. 
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Program, Bureau of Resource Protection, Grantees Guide, November 2007. 
 
Water Management Act Program, Guidance Document for a Water Audit and Leak 
Detection Survey, November 2005. 

 
Massachusetts Department of Environmental Protection, Guidance Document for Water 
Management Act Permitting Policy, January 17, 2006. 

 
Amy Vickers, The Handbook of Water Use and Conservation, Copyright 2001. 
 
American Water Works Association Research Foundation, Residential End Uses of 
Water, 1999. 
 
Water Research Foundation & U.S. Environmental Protection Agency, Accuracy of In-
Service Water Meters at Low and High Flow Rates, 2011. 
 
 



Attachment A 

Water Rate Study  
 



 

Background 

In late 2008 and early 2009, we were engaged by the Town to analyze the water rates and 

charges in Spencer.  This time period marked the beginning of a significant capital improvement 

program that the Town has undertaken, including the division of the existing system into two 

pressure zones.  To finance the improvements, Spencer borrowed nearly $6 million from the 

Commonwealth’s drinking water state revolving fund. 

We were engaged more recently under a water conservation grant from the Commonwealth to 

analyze Spencer’s water rates and their ability to encourage wise water use and water 

conservation.  

Spencer’s water department operations are funded through an enterprise fund of the Town.  

The annual budget for the water fund was projected to nearly double in order to fund the 

projects.  To fund this increase in expenses, two rate increases were recommended that would 

double the Town’s water rates; a 70% increase the first year (FY 2010) and a 30% increase the 

following year (FY 2011).  These increases were adopted by the Town’s Water Commissioners in 

the spring of 2009. 

The Town’s existing water rates included a minimum quarterly charge for 1500 cubic feet of 

water followed by three steps or tiers, where the cost of water increases with progressively 

larger quantities of use.  This type of rate structure is often termed an increasing or inclining 

block rate, and is often considered a conservation rate.  The rates that existed in 2009 plus the 

increases adopted by the Commission are shown below.  The rates shown for FY 2011 are still in 

place. 

Table 1-1. Past and Current Water Rates 

Use/Quarter (cu ft) FY 2009 FY 2010 FY 2011 

 First               1,500   $          58.76   $          99.96   $       129.92  

             1,500               5,000   $            2.95   $            5.02   $            6.52  

             5,000               8,000   $            3.11   $            5.29   $            6.88  

             8,000   and up   $            3.33   $            5.66   $            7.36  

Note: Rates are per 100 cubic feet 

 

The Town’s rate structure provides approximately 125 gallons per account per day under the 

minimum charge.  The next step (1500 – 5000 cu ft/quarter) covers an additional 290 gallons 

per day or just over 410 gallons per day when combined with the minimum. 

As part of the work we performed in our initial examination of the Town’s water rates, we 

examined alternatives to the rate structure that may better encourage water conservation and 

less wasteful use.  Our analysis of water use in 2008 showed that approximately 42% of the 

customers used the minimum amount of 1500 cubic feet per quarter and about half the total 



 

sales fell under this first minimum step.  Another 35% of the sales fell between 1500 and 5000 

cubic feet per quarter; this accounted for more than 80% of the water use in Spencer.  While 

there could be some changes to the existing structure of the rates that would provide a 

stronger conservation incentive we recommended no changes to the rate structure.   

We believed that the doubling of the rates that was necessary to pay for the increases in 

expenses would provide a significant incentive to all customers to use water more wisely.  

Further, we were concerned that changes in the rate structure at the same time that rates were 

to double would inevitably lead to even larger increases to some customers.  Lastly, we 

cautioned the Town that rates that would encourage greater conservation could result in highly 

unpredictable revenues, and that with virtually no reserves, the Town needed to be sure it 

raised sufficient annual revenues each year to pay the projected expenses. 

Update to 2009 Study 

This report provides an update to the earlier work we provided for the Town of Spencer 

Massachusetts.  The purpose of this review was to once again examine conservation rates for 

the Town and to also examine the adequacy of the rates to fund the water enterprise. 

Conservation Rates 

The genesis of conservation rates provides an interesting backdrop.  During the 1970s and early 

1980s, setting rates to achieve a societal or public policy objective was typically dismissed as an 

inappropriate goal or criterion.  Many of the traditional rate practitioners believed that water 

rates and charges should be set to recover costs, and other matters had no place in the rate 

setting process.  This somewhat narrow view has all but disappeared, and the notion of setting 

rates to encourage conservation is broadly accepted now. 

In setting rates to encourage water conservation, it must be recognized that there are a 

number of limitations, and there are a number of other goals or objectives that are often 

conflicting.  Generally, it is the non-essential water uses that are the intended target of 

conservation rates.  By setting the rates for non-essential use at higher amounts, there is the 

expectation that consumers will respond to the higher prices with lower uses.  There are 

several problems or issues that come up when designing conservation rates. 

• The definition of essential and non-essential use is not broadly accepted.  There are 

some uses, such as over-watering lawns or washing sidewalks that most can agree are 

non-essential.  Similarly, water used for drinking, health and sanitation is viewed as 

essential.  However, owners of businesses such as golf courses or nurseries need some 

amount of irrigation to stay in business; they view irrigation water as an essential use.  

Even some agricultural uses can be debated as essential or non-essential.  For example, 

is irrigation water for non-native plants that need large volumes of water to grow in a 

non-native area essential?   



 

• Perhaps more troublesome, even if all agree that residential lawn watering is a non-

essential use, it is difficult to identify and measure each customer’s in-door and outside 

water use.  In the absence of separate irrigation meters and/or monthly billing, it is hard 

to determine what is indoor vs. outdoor use.  Just looking at the volume of use in a 

billing period provides little guidance.  A home with a large family and no outdoor use 

can use far more water in a billing period than a single person with a large lawn that is 

watered daily.  While a comparison between winter and summer use can be quite 

helpful in determining outdoor use (it is assumed that there is little outdoor water use 

in New England during the December – February months), few towns read meters 

frequently enough to accurately determine a true winter period’s water use.  Even if 

such water use data were available, the billing systems of many towns do not have the 

flexibility to look at winter use of each individual account. 

• When rates are set higher to encourage wise water use, the impacts of customers 

responding with reduced purchases can have a significant impact on revenues.  Most 

water system costs are relatively fixed.  A 10% drop in water use at the higher 

conservation rates may equal a 20% or 30% drop in revenues with little corresponding 

reduction in costs.  Results such as these have left many communities passing on more 

rate increases to recover their costs and consumers angrily reacting to what they view 

as a penalty for doing what they were asked – “you asked me to conserve, I did, and 

then you go and increase the rates.”  Without customer support, it is difficult for water 

managers to convince the public to spend funds on needed capital projects.   

• Lastly, the cost of water is typically such a small portion of household budgets that even 

large percentage increases can result in relatively small overall dollar increases. As 

noted earlier, Spencer doubled its rates from the spring of 2009 to the spring of 2010.  

Over this period, the residential per capita water use in Spencer increased from 39 

gallons/capita in 2008 (the year prior to the increases) to 52 gallons/capita in 2009 (the 

year of the first part of the rate doubling) and stayed at 51 gallons/capita in 2010 (after 

the full doubling of rates was in effect).  This information suggests that price alone has 

not caused Spencer’s residential customers to reduce use.  However, it may suggest that 

the presence of the Town’s current rate structure has resulted in Spencer’s residential 

customers using significantly less than the 65 gallons/capita standard. 

With this background, we once again looked at Spencer’s water rates to see where changes 

might lead to increased water conservation.   In general, there are a few areas where changes 

could be made; however, each such change raises other issues. 

• The minimum block of 1500 cubic feet per quarter could be reduced to provide some 

incentive for smaller volume users to use less than 1500 cubic feet per quarter.  If the 

volume were to be reduced, customers would also expect a reduction in the quarterly 

charge.  The Town has been able to build up some reserves in recent years; however, 

these are being counted on for capital projects in the next year or so.  Reducing the 



 

minimum charge will reduce the fixed revenues thereby increasing the vulnerability to 

swings in revenues with changes in customer water use.  While a change such as this 

would be intended to reduce water use, the revenues could be reduced as well. 

• The step of 1500 – 4000 cubic feet could be reduced so that the price increases at 200 

gallons per day rather than at 400 gallons per day.  A step at 2500 cubic feet per quarter 

(about 200 gallons/day) would provide a residential customer with four people with the 

typical use of about 52 gallons per day for Spencer.  Any use in excess of this would be 

charged at the next higher step.  While this change would provide sufficient water for a 

family of four, a larger family would be penalized with higher rates.  Non-residential 

customers that use larger volumes of water would also be negatively impacted. 

• When rates and the various steps are developed based on average or typical residential 

customers, non-residential customers can be negatively impacted.  A restaurant may be 

very careful to not waste water, but due to the nature of the business, may use far more 

than a single family residential customer.  To avoid such unintended inequities, non-

residential customers can be charged using different rates or steps.  This allows all 

residential customers to be treated separately, but it does not eliminate the disparities 

between large and small families.  Further, not all non-residential customers are the 

same: a bank uses water quite differently than a restaurant.  The non-residential rates 

would need to be carefully developed to not unfairly penalize larger volume, non-

residential customers. 

• Seasonal rates are another alternative that can be effective, because non-essential 

outdoor uses typically occur in the warmer months.  To be truly effective, the various 

seasonal rate alternatives need monthly billing.  While Spencer bills quarterly, it bills all 

customers in January, April, July, and October.  This schedule provides an excellent 

summer period – the July bill which presumably measures use in April, May and June.  

Our detailed review of water use in 2008 showed the following water use: 

o January billings: 46,419 hundred cubic feet 

o April billing: 44,782 hundred cubic feet 

o July billing: 46,503 hundred cubic feet 

o October billing: 47,772 hundred cubic feet 

This pattern of water use suggests that there is not a large increase in summer or 

outdoor use in the Town of Spencer. 

Based on the forgoing, we do not believe a change in Spencer’s water rate structure is 

warranted.  The Town had a massive increase recently that has certainly made the Town aware 

of the cost of water.  In addition, the Town has a multi-step, increasing block rate structure 

already.  The average residential water use per capita in Spencer has been relatively low and 

consistently below both the 65 gallon/day standard as well as the statewide average.  The Town 

has committed to a fairly aggressive capital plan that will require customer support.  Major 

changes in the rate structure could raise customer complaints and perhaps diminish the 



 

support.  It is essential that Spencer continue to raise sufficient revenues that are somewhat 

predictable.  Any changes that cause water revenues to be more volatile do not appear to be 

warranted at this time. 

Revenue Requirements 

After settling on the current rate structure, the next matter analyzed was the adequacy of 

Spencer’s current water rates and charges to meet its projected expenses.  The current rates 

are shown in Table 1-1, above.  Based on past annual sales, we project the current rates and 

charges will produce approximately $1.64 million per year.  The following table presents the 

projected expenses of Spencer’s water department. 

Table 1-2 Projected Expenses 

2012 2013 2014 

Salaries & Wages $299,256 $331,591 $339,900 

Reimburse GenlFund for Benefits $140,224 $139,641 $146,600 

Treatment $226,775 $231,625 $241,900 

Distribution $45,000 $67,750 $69,400 

Vehicle & Equipment Fleet $14,395 $14,445 $14,800 

Office & Staff Expenses $58,696 $30,568 $31,300 

Misc Expenses $3,150 $3,150 $3,300 

Capital Outlay $474,590 $520,000 $500,000 

Debt $668,628 $657,355 $561,175 

Total $1,930,714 $1,996,125 $1,908,375 

 

For the current year (FY 2012), annual revenues are projected to result in a deficit of $286,000 

which will be made up from available reserves and appropriations.  The Town would like to 

forego a rate increase in FY 2013 as well.  Because sufficient reserves were built up in prior 

years, it appears that this can be accomplished without reducing the projected capital 

improvements of $520,000.   

New Rates 

The final payment on a borrowing for some gravel packed wells will be made in FY 2013, 

resulting in a reduction of the overall costs for FY 2014.  However, with the projected depletion 

of the reserves, the Town will need to increase its rates by approximately 16.5% for FY 2014.  

With this increase in rates to eliminate the operating deficits, minimal rate increase are 

projected for the following years.  During the spring of 2013, as budgets and reserve balances 

are known better, the Town should review these projections to determine the needed increase 

for FY 2014. 
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