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Project Summary 

The goals of this project were to promote water conservation and identify and reduce unaccounted for 
water loss from the Town of Stoughton (“the Grantee”) drinking water works and distribution system. 
The Grantee’s main source of supply is located within the Boston Harbor Watershed and additional 
supply comes from the MWRA. The Grantee’s goal is to continue their water loss reduction efforts by 
maintaining their unaccounted for water loss percentage as far below 10% as possible and reducing 
their residential gallons per capita day to less than 50. 
 
The project goals were implemented through eight tasks, which included 
 

 Leak detection survey and repair,  

 Rebates for the replacement of inefficient toilets and washing machines,  

 Dual-flush toilet retrofit kits, and giveaways of low flow showerheads and faucet aerators 

 Education in the elementary schools, 

 Public outreach, and 

 Project reporting and administration 
 
Altogether, estimated water savings resulting from the program totals approximately 15.9 million 
gallons per year, 39.4 million gallons over a standard 5-year planning period, and 87.6 million gallons 
over the expected service lives of the various fixtures. The quantifiable water savings generated by the 
program will result in an overall savings of approximately $47,318 over one year, $117,335 over a 
standard 5-year planning period, or $260,970 over the expected service lives of the various fixtures, 
which compares favorably to the one time project cost of $84,000. We also expect the various outreach 
and education elements of the project to prompt consumers to modify their behavior in ways which 
cannot be directly measured over both the short-term and long-term. As a result, water savings from 
the project should be significantly larger than the amounts estimated based on the results of the rebate 
and leak detection programs alone. 

Discussion of Individual Project Tasks 

 
Task 1: Leak Detection Survey 
A leak detection survey of the entirety of Stoughton’s 126 mile distribution system was performed as 
part of the project. The survey was performed by Liston Utility Services. The methodology used to 
perform the survey, along with the qualifications of the surveyors, and complete results are included in 
the attached leak detection survey final report. A total of three leaks, all of them service leaks, were 
identified by the survey, in what the surveyor characterized as a “tight” system. The surveyor estimated 
a total flow rate of 31,680 gallons per day or more than 11.5 million gallons per year. 
 
Task 2: Leak Repair 
Field repair crews have followed up at all three sites. Leak repairs have been completed at all the sites 
identified in the survey. The leaks at Duncan Road and Moreau Road were repaired on October 28 and 
31 or 2011 respectively. Repair crews were unable to locate the reported service leak on Amherst 
Street, which was by far the smallest of the three reported leaks. Crews went so far as to excavate the 
service line, but found no evidence that any leak actually ever existed at this location and hypothesized 
that the false leak report was likely the result of intentional water use in the home. Consequently no 
repairs were made. In light of the above, final leakage remediated totaled 27,360 gallons per day or just 
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shy of 10 million gallons per year (9.9864 MGY). Refer to additional details in the attached leak repair 
report. 
 
Task 3: Toilet and Washing Machine Rebates 
Over the course of the project, $75 rebates were offered to single family residential water customers for 
the replacement of older washing machines with modern water efficient units with a CEE water factor of 
4.5 or less, and $75 rebates were offered for the replacement of older toilets using 3.5 or more gallons 
per flush, with a WaterSense labeled unit using 1.28 GPF or less. Between July 2011 and December 2012 
a total of 153 toilet rebates were issued to 122 households and 134 washing machine rebates were 
issued to 127 households. Note that in the final months of the program, rebate eligibility criteria were 
expanded to include multifamily homes and condominiums complexes with a single service connection, 
which accounts for the fact that more than one washing machine rebate was issued to a “home” in 
several cases. The number of rebates issued fell slightly short of the very ambitious targets of 160 toilet 
rebates and 160 washing machine rebates established by the original scope of services. Over the course 
of the project, a small portion of the original budget was diverted from the rebates line item into 
additional publicity efforts to ensure that all the available rebate funds would be utilized, accounting for 
the discrepancy.  
 
Task 4: Water Conservation Retrofit Program 
The retrofit program involved offering no cost faucet aerators and showerheads, as well as a $10 rebate 
on toilet dual-flush adapter kits (making for a consumer cost of approximately $10 per kit). These items 
were funded through the cash match provided by the Town. The original scope of services called for 
distributing “up to 100” retrofit kits (i.e. 100 packages of the above items). In practice, dual flush retrofit 
kits proved much less popular than expected, and a total of only 9 toilet retrofit kits were distributed. By 
contrast, the other retrofit items were much, much more popular than expected with a total of 725 1.5 
GPM showerheads being distributed, along with 700 1.0 GPM bath faucet aerators, and 600 1.5 GPM 
“kitchen” aerators. 
 
Task 5: Education Program 
A water conservation education program was implemented in the local third grades, and at Stoughton 
High School. The elementary school program involved two separate one hour visits with each 3rd grade 
class during which project staff covered the water cycle, watersheds, sources of local drinking water, the 
Town’s water infrastructure, groundwater contamination, groundwater-surface interactions, personal 
water use habits, and strategies for using water more efficiently at home. This program involved 
approximately 330 third grade students in fifteen separate classes at the Dawe, Gibbons, Hansen, South, 
and West Elementary schools. In addition, a letter was sent home to parents with information about the 
town rebate program and in-home leak detection and repair. At the high school, the instructor 
presented similar information to fourteen grade 10-12 art students, and worked with their art teacher 
to have the students produce multi-media paintings reflecting their attitude toward water conservation.  
Students paintings and artist’s statements are on display in the art gallery at the Stoughton Public 
Library through January 2013, garnering added impact through coverage of the exhibition in local media. 
 
Task 6: Public Outreach Program 
Additional outreach and education activities which supported the overall objectives of the grant were 
also completed. Some of these activities included: 

 Two town wide mailers on water conservation topics 

 A water bill insert 

 A variety of posters, public service announcements, local newspaper articles, and postings on 
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town website 

 Meeting with senior citizens, and tabling at the public library 

 Paid advertisements in the local “Pennysaver” circular which is mailed to all homes in Stoughton 
weekly. 

 A direct mailing to multi-family property owners  
 
Examples of all final outreach materials are included in the appendices.  
 
Task 7: Reporting 
All the required reporting tasks associated with the project were completed in accordance with the 
project scope. 
 

Quantification of Water Savings 

A number of the project tasks involved outreach, education and social marketing activities which are 
difficult or impossible to directly quantify. However, it is clear that the comprehensive nature of the 
outreach campaign has substantially raised the profile of the water use issue in town. The campaign has 
achieved multiple points of contact with most residents of the town, which is reflected in the 
enthusiastic response of Stoughton residents to the rebate and aerator/showerhead programs and 
continuing decline in Stoughton’s per capita water use rates.  
 
Estimates of water savings reported below are based primarily on water usage data as reported in the 
“Residential End Uses of Water” study published by the Water Research Foundation in 1999 (WRF 1999) 
and the Handbook of Water Use and Conservation by Amy Vickers (Vickers 2001). 
 
Leak Detection and Elimination—As mentioned above, the leak detection and repair program resulted 
in elimination of an estimated 27,360 gallons per day or just shy of 10 million gallons per year (9.9864 
MGY). Arguably, if not for the implementation of the leak detection program, these leaks would have 
continued indefinitely, wasting, in effect, an infinite amount of water. However, for purposes of this 
evaluation we have assumed a “useful life” for the leak repairs of one year. 
 

Location Date Found Date 
Repaired 

Estimated 
Leak 

Rate (gpm) 

Leak Rate 
(gal/year) 

 

Cost1 
($/year) 

% of Annual 
Production 

Cost2 

114 Duncan Road 10/15/11 10/28/11 9 4,730,400 $14,078 0.47% 

25 Moreau Street 10/15/11 10/31/11 10 5,256,000 $15,642 0.52% 

91 Amherst Street 10/31/11 11/2/11 n/a n/a n/a n/a 

Total   19 9,986,400 $29,720 0.99% 
1
Assuming marginal consumption is supplied by MWRA 

2
Refer to section on cost savings below for supporting details 

 
Residential Washing Machines—The average number of loads of laundry per day per capita is 0.37 
(WRF 1999) and average household size in Stoughton is 2.59 persons (2010 census). That translates into 
350 loads per year, per Stoughton household. Average consumption of the various washing machines in 
service is 40.9 gallons per load (WRF 1999). This would be the equivalent of a water factor of 11.69 
assuming an average machine capacity of 3.5 cubic feet of laundry. 
 
Based on a review of the water factor and washer capacity information provided for efficient washing 
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machines on the EPA EnergyStar website, the vast majority of modern efficient machines have an overall 
capacity (machine size) of 3.0 to 3.5 cubic feet of laundry. Rebates were issued for machines with a 
water factor of 4.5 or less. Assuming conservatively that all machines have a capacity of 3.5 cubic feet of 
laundry and are the least-efficient machines eligible for rebates (with a water factor of 4.5), we estimate 
per load consumption of 15.75 gallons for the rebated machines or a savings of 25.15 gallons per load 
relative to the average of machines currently in use. This results in an estimated savings of 8,797 gallons 
per year, per machine. The 134 washing machine rebates issued by the program are thus estimated to 
avoid almost 1.2 million gallons per year of water use, or almost 5.9 million gallons during a standard 5-
year planning period. Note that while some observers evaluate savings over a 5-year planning period, 
the useful service life of the rebated machines is likely to be 15 years or more, during which time, a 
savings of almost 17.7 million gallons will be realized. In practice, the savings may be larger because of 
the conservative assumptions employed above. 
 

Number 
of 
Washers 
Replaced 

Existing 
Gal per 
Load 

Replacement 
Gal per Load 

Daily 
Household 
Loads 
(0.37 uses 
per 2.59 
people) 

Daily 
Household 
Savings 
Gals (daily 
loads x 
savings) 

Annual 
Household 
Savings 
Gals (daily 
x 365) 

Annual 
Program 
Savings 
Gals 
(rebates x 
annual ) 

Total 
Savings 5 
Yr Planning 
Period, 
Gals  

Annual 
Dollars 
Saved 
(see 
below) 

Dollars 
Saved 5 
Yr 
Planning 
Period, 

Percent of 
Annual 
Production 
(698 MGY) 

134 20.9 15.75 0.96 24.10 8,796.95 1,178,792 5,893,959 $3,508 $17,540 0.17% 

 
Residential Toilets—Stoughton also issued 153 toilet rebates for the replacement of older toilets to a 
total of 122 homes. Based on Stoughton’s average household population of 2.59 people (2010 census), 
the toilets in question will service the needs of a total of 316 people. On average, each of these 316 
people uses their home toilet (i.e. excluding offsite use) 5.05 times per day (WRF 1999), for a total of 
1,596 daily flushes. Per the rebate criteria, toilets replaced were 3.5 GPF units, and replacement units all 
used 1.28 GPF or less. The resulting savings is 2.2 gallons or more per flush. Extrapolating the above 
figures, the toilet rebate program has produced a savings of almost 1.3 million gallons per year or almost 
6.5 million gallons over a 5-year planning period. It is notable however that the expected service life of 
the rebated toilets is 20 years or more, during which time some 26 million gallons and almost $77,000 
will be saved. In practice, the savings will be higher because many WaterSense labeled toilets use less 
than 1.28 gallons per flush and some of the toilets being replaced use more than 3.5 gallons per flush. 
 

Number 
of Toilets 
and 
Hsholds     

Existing 
Toilet 
Flow 
Rate 
Gals 

New 
Toilet 
Flow 
Rate 
Gals 

Daily 
Household 
Uses (5.05 
uses per 
2.49 
people) 

Daily 
Household 
Savings 
Gals (daily 
use x 
savings) 

Annual 
Household 
Savings 
Gals (daily 
x 365) 

Annual 
Program 
Savings 
Gals 
(hsholds 
x annual) 

Planning 
Period 
Program 
Savings 
Gals (5 
years) 

Annual 
Dollars 
Saved 
(see 
below) 

Planning 
Period 
Dollars 
Saved (5 
years) 

Percent of 
Annual 
Production 
(698 MGY) 

153/122 3.5 1.28 13.08 29.04 10,598 1,292,945 6,464,975 $3,848 $19,240 0.19% 

 
Residential Showerheads—Average water consumption for showering is 11.6 gallons per capita per day 
(WRF 1999). For homes outfitted with showerheads that meet the current plumbing code (i.e. 2.5 GPM), 
this drops to 8.8 GPCD (WRF 1999). During the project, Stoughton distributed 550 showerheads with a 
flow rate of 1.5 gallons per minute to estimated 367 households. Based on the WRF 1999 data for 2.5 
GPM showerhead households, the Association estimates that households using a 1.5 GPM showerhead 
use 5.28 GPCD, a savings of 3.52 GPCD relative to a 2.5 gallon head and 6.32 GPCD relative to the 
average mix of showerheads in service. Given Stoughton’s average household population of 2.59 
persons (2010 Census) and the estimated 367 households retrofitted through the program, the 
showerhead program is estimated to have saved 2.19 million gallons per year relative to the average 
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equipment in use, and a total of approximately 10.9 million gallons over a 5-year planning period. In 
practice, the probable service life of the showerheads is 10 years or more, generating a savings of 21.9 
million gallons. Installation of each showerhead was not directly verified, so it is possible that less than 
100% of the showerheads requested were actually installed. However, even if one assumes that only 
50% of the showerheads were installed, the savings would still be more than 5 million gallons during a 5-
year planning period and 10 million gallons over the service life of the devices. Because installation was 
not verified for the showerhead program, we have segregated these savings in the estimate of total 
project water savings presented below. 
 
Residential Faucet Aerators—Stoughton also distributed 600-1.0 GPM “bathroom” faucet aerators and 
400-1.5 GPM “kitchen” faucet aerators to an estimated 315 households. We know that per capita daily 
faucet use is 10.85 gallons (WRF 1999). Assuming that 50% of this usage occurs in the bathroom, that 
the conversion to a 1.0 GPM aerator results in a 50% reduction in consumption (from 2.0 GPM to 1.0 
GPM), and applying Stoughton’s average household population of 2.59 to the 315 retrofitted homes, we 
end up with an estimate that the program has retrofitted bathrooms serving a total population of 816 
people each of whom is saving an estimated 2.71 gallons per day, for a total savings of just under 
808,000 gallons per year or 4.0 million gallons during a 5-year planning period. In practice the expected 
service life of the aerators is 10 years or more, during which time they will save an estimated 8.0 million 
gallons. Additionally assuming the remaining 50% of per capita faucet use occurs in the kitchen and that 
a 1.5 GPM aerator increases kitchen efficiency by 25% (2.0 GPM to 1.5 GPM), our population of 816 
people are each saving an average of 1.36 gallons per day in the kitchen, for a total savings of 404,000 
gallons per year, 2.0 million gallons over a 5-year planning period, or just under 4.0 million gallons over 
the 10 year expected service life. Thus total savings from the aerator program are estimated to be 1.2 
million per year, 6.0 million gallons during a 5-year planning period, or 12.1 million gallons over the life 
of the devices. Even if one were to assume that 50% of the devices were never installed, the lifetime 
savings is still a significant 6.0 million gallons. However, because installation was not verified for the 
aerator program, we have segregated these savings in the estimate of total project water savings 
presented below. 
 
Dual-Flush Retrofit Kits—As mentioned above, the dual-flush kits were significantly less popular than 
expected and only 9 dual-flush rebates were issued to 8 households. The dual flush kits were distributed 
with a recommendation that they be used only on existing 1.6 GPF toilets, though the kits were not 
specifically prohibited for older toilets. When applied to a 1.6 GPF toilet, a dual flush kit generally 
converts it into a 1.6/1.0 dual flush unit. Past research suggests that 3 to 4 out of the typical 5 daily per-
person home flushes are liquid only. Assuming conservatively that the “short flush” is utilized three 
times and the full flush two times daily, we estimate a savings of 1.8 gallons per person, per day. The kits 
were distributed to 8 homes, with an estimated population of 20.72 people. Thus expected savings are 
13,613 gallons per year, 68,065 during a 5-year planning period or 136,130 gallons over an anticipated 
10 year service life. One added benefit of the dual-flush kits is that they may also help to reduce toilet 
flapper leaks, thus providing additional savings not quantified above. However, because installation was 
not verified for the dual-flush kit program, we have segregated these savings in the estimate of total 
project water savings presented below. 
 
Total Estimated Savings—Total estimated quantifiable savings are summarized in the table below. 
Altogether, directly estimated savings total approximately 15.9 million gallons per year, 39.4 million 
gallons over the 5-year planning period, or a total of more than 87.6 million gallons over the expected 
service lives of the various fixtures and leak repairs. Finally, we expect the various outreach and 
education elements of the project will prompt consumers to modify their behavior in ways which cannot 
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be directly measured over either the short-term or long-term. As a result, we expect the water savings 
resulting from the project will be significantly larger than the amounts estimated based on the rebate 
programs and leak repairs alone. 
 
 

Total Estimated Water Savings 

     

Source 
Number 
of Units 

Total Gallons 
Saved per 

Year 

Total Gallons 
Saved 5-yr 

Planning Period 
 

Total Gallons 
Saved per Est 

Service Life 

Washing Machine Rebates 134 1,178,792 5,893,959 17,681,878 

Toilet Rebates 153 1,292,945 6,464,975 25,859,897 

Showerheads (installation not 
verified) 

550 2,190,691 10,953,455 21,906,910 

Faucet Aerators  (installation not 
verified) 

1,000 1,212,060 6,060,302 12,120,604 

Dual Flush Kits  (installation not 
verified) 

9 13,613 68,065 136,130 

Leaks Repaired 2 9,986,400 9,986,400 9,986,400 

Total Quantifiable Savings  15,874,501 39,427,156 87,691,819 

 
 
Estimated Cost Savings 

In calendar year 2011, the Stoughton Water and Sewer Department used a total of just over 698 million 
gallons of finished water. The quantifiable estimated savings from the water conservation program of 
15.9 million gallons per year represent approximately 2.3% of total production. Stoughton draws the 
majority of its supply from local sources with a portion also coming from MWRA each month. 

Because local sources are operated in a first-on last-off mode, the reduced demand resulting from the 
water conservation program will primarily be reflected as reduced consumption from the MWRA system 
rather than from local sources. As such, the relevant cost comparison for evaluating the dollars saved by 
the conservation program is the wholesale cost of MWRA water. Stoughton’s average wholesale rate for 
MWRA water for FY13 is roughly $2,976 per million gallons. In addition, some portion of the town’s 
Water Department electricity and treatment costs may be related to the use of MWRA water, but for 
purposes of this analysis, these additional costs have been ignored. 
 
Total Water Department spending for the FY13 on current operations and debt service is just under $3 
million which includes $650,000 in usage charges from the MWRA. 
 
Based on current wholesale MWRA rates, the quantifiable water savings generated by the program has 
resulted in an overall savings of approximately $47,318 per year, $117,335 over a 5-year planning 
period, or $260,970 over the expected service lives of the various fixtures, which compares quite 
favorably to the one time project cost of somewhat less than $84,000.  
 
Segregating the leak detection activities from the other program elements, reveals that over a one year 
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timeframe the leak detection program has avoided $29,719 in wholesale MWRA charges, which 
compares favorably with the roughly $21,663 cost of all leak detection and repair activities. 
 
Looking at the quantifiable savings from rebates and outreach activities—excluding the cost of leak 
detection and recognizing that the savings from outreach activities are only partially quantified—we find 
that over the course of one year, the outreach and rebate activities will save some $17,522 which does 
not compare very favorably to the roughly $62,000 cost of these activities. However, the full benefits of 
the rebate and outreach activities will not be recognized in a single year, but rather will be recognized 
over the lifetime of fixtures distributed and the lifetime of new consumer behaviors established. These 
lifetime cost savings amount to $231,251 which compares very favorably to the cost of operating the 
program. Even looking only at the more conservative 5-year planning period, savings will be $87,615, a 
level which still substantially exceeds the one-time cost of implementing the program. Bear in mind that 
because the savings from the outreach element of the program are not fully quantified, and because the 
wholesale cost of water is expected to rise at greater than the rate of inflation for years to come, the 
actual savings would be even larger. 
 
Difficulties and How They Were Addressed 
Overall the project went smoothly, although more time than originally expected—roughly 15 months 
rather than 12 months—was required to make use of all the available rebate funds. 
 
There were a number of surprising results and lessons learned from the project. Some of these included: 

 The level of interest in showerheads and aerators was very high, and to make it easier for residents 
who could not get to the DPW during office hours, the public library was used very successfully as a 
secondary distribution point. 

 Interest in dual-flush retrofit kits was surprisingly limited. 

 Advertising in the local “Pennysaver” circular which is mailed to all households in Stoughton weekly, 
seemed to be quite effective, and is more cost effective than stand-alone town wide mailers. 

 Scheduling elementary school classes proved to be more time consuming than anticipated, due to a 
variety of miscommunications with school administration.  

Recommendations for Follow-up 

The following recommendations and observations have been offered by the Neponset River Watershed 
Association based on their involvement in the project and do not necessarily represent the opinions of 
the staff or water commissioners of the Stoughton Water Department. 
 
The water conservation program in Stoughton seems to have been received with enthusiasm on the part 
of water customers and, after some initial growing pains, the public schools. Now that the grant has 
come to an end—and in fact the grant program itself has been discontinued—we would encourage the 
town to continue some form of comprehensive, ongoing water conservation program using its own 
funds as a strategy for both minimizing the environmental impact of its water supply operations and 
reducing the long term operating and capital costs of the water supply system. Such a program should 
incorporate rebates, public outreach, and leak detection/repair efforts. 
 
In the outreach area, Stoughton should continue to use a variety of media to spread the word about 
water conservation including a limited number of freestanding mailers, continued advertising in the 
Penny-saver, and the periodic inclusion of information with water bills such as a short newsletter that 
covers both water conservation and other departmental issues. There are also excellent opportunities to 
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expand the school education programs, by partnering with other grade levels, engaging students 
themselves to develop innovative outreach materials and potentially incorporating a greater focus on 
stormwater management into the program. There are also opportunities to enhance the program by 
expanding participation at community events including activities such as distribution of drought tolerant 
grass seed. Two other areas that should receive further consideration are developing targeted 
communications that give consumers specific information about their own water use, and outreach to 
non-residential and multi-family residential water customers who make up important components of 
Stoughton’s overall demand. 
 
The rebate program and showerhead/aerator giveaways should continue to be available to residents as 
part of the overall plan to reduce consumption. The specific devices included in the program and 
eligibility criteria should be reviewed periodically. The town should continue to experiment with rebates 
or incentives intended to target multifamily housing as well as non-residential users. 
 
In addition, Stoughton should continue its practice of conducting annual leak detection surveys and 
repairing all discovered sources of water loss. 
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STOUGHTON PUBLIC WORKS DEPARTMENT 

950 CENTRAL STREET, STOUGHTON MA 02072 

Tel. (781) 344-2112  Fax (781) 344-0205 

 

Repairs from the 2011 Leak Detection Survey 

 

1. 114 Duncan Road – Service Leak Repaired 10/28/11 

Flare at the corporation gone. Installed a flare adaptor with a copper pipe pack joint 

connector. 

1 Laborer - 3.5 Hrs. Pickup truck 

1 Operator – 3.5 Hrs Backhoe & Dump truck 

1 Foreman – 3.5 Hrs. Utility Truck 

1 Pack Joint Adaptor 

Repair asphalt cut 

Estimated value $2200.00 

 

2. 25 Moreau Street – Service Leak   Repaired 10/31/11 

1 Laborer – 5 Hrs  Pickup truck 

1 Operator – 5 Hrs. Backhoe 

1 Truck Driver 5 Hrs. Dump Truck 

1 Foreman – 5 Hrs. Utility Truck 

Replaced 1-inch Copper Tube Service Main To Curb Stop 

1. 1-inch curb stop 



2. 9 Ft. of 1-inch Copper Tube 

3. 1-inch flare to pack joint adaptor 

Repair Asphalt Cut 

Estimated Value $2800 

 

4. 81 Amherst Street – Service Leak Dug on 11/2 11 

We dug this service and never found a leak 

1 Laborer - 3.5 Hrs. Pickup truck 

1 Operator – 3.5 Hrs Backhoe & Dump truck 

1 Foreman – 3.5 Hrs. Utility Truck 

Repair asphalt cuts 

Estimated Value $2300.00 

 

 

 

 

 

 

 

 








































































































































































