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1. INTRODUCTION
The objective of this water conservation project is to promote water conservation and reduce
unaccounted-for water (UAW).  The main element is a leak detection survey of the Wilmington
water system.  The Town used matching funds to test their large-user meters to determine if the
large meters are no longer meeting accuracy standards.

1.1 Background
The Town of Wilmington provides drinking water to 99-percent of all residents and businesses in
Town.  Their active water supply sources are four groundwater wells and a connection to the
MWRA Water System.  The operating capacities of the wells range from 300 gallons per minute
(gpm) to 750 gpm and the Massachusetts Water Resources Authority (MWRA) water system
connection can provide around 2.0 million gallons per day (MGD), on average.  The local
sources of supply are treated at two treatment plants in Town, the Sargent Water Treatment Plant
(WTP) and Butters Row WTP.  The distribution system consists of 125 miles of pipe and three
storage tanks with a combined usable capacity of 2.72 MG.  During emergencies, the Town has
the option to purchase water from three communities: the Towns of North Reading and
Burlington, and the City of Woburn.

The Town of Wilmington has been under Emergency Declaration during high demand periods
for many recent years as a result of losing five of its nine groundwater supplies due to source
water contamination in 2003.  The Town of Wilmington’s location in the Ipswich River Basin
and its limited water production capacity make water conservation and reducing UAW highly
desirable.

The Town has implemented aggressive water conservation measures to conserve use and manage
water demand; however, Wilmington was still required to activate emergency interconnections
with neighboring communities to supplement supply prior to completing its permanent
connection to the MWRA water system in 2007.  The Town implements a leak detection
program every two years and calibrates the master meters at its water sources quarterly.

The Town of Wilmington is seeking to maximize the conservation of water in its system.

1.2 Project Funding and Purpose
The Massachusetts Department of Environmental Protection (MassDEP) awarded a grant in the
amount of $20,100 to the Town of Wilmington in July 2011 under its Water Conservation Grant
Program.  The grant was provided to aid the Town in its effort to promote water conservation
and reduce UAW.
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2. PROJECT SUMMARY
There are two elements of this project:

1. Leak Detection Survey
2. Large-User Meter Testing

The Town of Wilmington routinely monitors the condition of its system.  A leak detection survey
is performed by an outside consultant every two years.  All identified leaks are repaired
immediately upon conclusion of the survey.  Between formal leak detection surveys, the Town
staff performs informal evaluations in the event of pressure surges or visual leak indications.
The staff reports the leak, makes a repair, and documents the action.  The prior leak survey of the
Wilmington water system was completed in September and October of 2009; therefore, the
Town was due to complete another survey by the end of 2011.

The Wilmington water system is 100-percent metered.  An automated meter reading (AMR)
system installation was completed in 2004, which included replacement of all customer meters.
Prior to the new AMR meter installations, the industrial and commercial meters were privately
owned and the Town did not have access to test them.  No industrial or commercial meter testing
or calibration has been conducted by the Town since the new meters were installed as part of the
AMR upgrade program.  The intent of the large-user meter testing was to identify if the Town’s
large meters have become inaccurate since the prior replacement program.  The testing was
targeted for the largest users since inaccuracies with these meters will have the largest impact on
rate revenue.

2.1 Leak Detection Survey
The leak detection survey was conducted by Liston Utility Services using leak noise correlators.
The survey began on October 21, 2011 and was completed on November 15, 2011 for a total of
17 field days.  It included the entire Wilmington water distribution system.

Details pertaining to the personnel, methodology, approach, and the equipment used
for the leak detection survey are provided in Appendix 1, attached to this report.
This background information precedes the leak survey report in the appendix.

The following table provides a summary of the 2011 leak detection survey compared with the
Town’s prior survey in 2009:
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Table 2.1: Leak Detection Results

2009 20111

Date of Survey Sept./Oct. 2009 Oct./Nov. 2011

Main Inspected (miles) 125 125

Primary Detection Method Sonic Correlator

No. of Leaks 10 7

Volume of Leaks (projected annual total, gal.) 54,136,800 32,587,200
1. Two of the seven leaks identified during the 2011 survey were not found during subsequent

investigations.  Refer to Chapter 3 for details.

The results of the leak detection survey and details regarding repairs are provided in Chapter 3 of
this report.

2.2 Large-User Meter Testing
The commercial water meters in the Wilmington water system were replaced over a period
spanning from 2003 to 2004.  These meters are now approaching the end of their expected life
and meter accuracy is a concern.  The American Water Works Association (AWWA) average
recommended intervals for compound meter testing is listed in Table 2.2 below.  The Town has
been considering various options for testing large-user meters since the prior meter replacement
program was completed, but does not have a formal program to test large meters at AWWA
recommended intervals.  Therefore, it was important for the Town to assess the accuracy of the
largest meters in the system.

Table 2.2:  Recommended Interval for Commercial Meter Tests

Commercial
Meter Size (inch)

Recommended
Interval
(Years)

2 4

3 3

4 2

6-8 1

The fifteen largest water users were targeted for this testing program.  These users were
identified through the Water Department billing database.  Users with the largest volume of
water consumption on an annual basis were identified using calendar year 2010 meter data.
Most of these users have multiple meters since they commonly have more than one building.  An
arbitrary target of 1 MG of annual use was chosen to prioritize testing; all individual meters that
exceeded this amount were selected.  Since some users had more than one meter that met this
criteria, the number of users scheduled for testing is less than fifteen.  Also, some of the users
had special scheduling requirements that did not allow cost effective testing of their meter.
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These meters were dropped from the testing program and replaced with the meter having the
next largest registered volume.

Ultimately, there were five meters that were dropped from the program due to special
requirements.  They were replaced with meters that registered less, but still above the 1 MG
target.  For three of the five meters eliminated, there was already one other meter at these
locations planned for testing.

The final testing program consisted of fourteen meters at eleven users in the water system.  The
users consist primarily of industrial businesses; the remaining users are commercial businesses
and the Town’s housing authority. A  summary  of  the  meter  testing  locations  is  provided  in
Table 2.3 below:

Table 2.3:  Water Meter Test Locations

Site
No. Facility Address

Meter
Size Type Make/Model

2010
Annual

Use
(MG)

1 Analog Devices 804 Woburn
Street 6” Compound Badger 15000 73.64

2 Analog Devices 804 Woburn
Street 3” Compound Badger 400 11.95

3 Analog Devices 804 Woburn
Street 4” Compound Badger 800 4.22

4 Analog Devices 804 Woburn
Street 3” Compound Badger 400 3.88

5 Koch Membrane 850 Main Street 4” Compound Badger 800 14.61

6 DSM/NeoResins 730 Main Street 3” Compound Badger 400 8.59

7 Textron Defense Systems 201 Lowell
Street 6” Compound Badger 1500 8.47

8 Progressive Gourmet 330 Ballardvale
Street 2” Positive

Displacement Badger 170 5.62

9 Wilmington Health Care 750 Woburn
Street 2” Positive

Displacement Badger 170 4.41

10 Woodbriar Nursing Home 90 West Street 3” Compound Badger 400 3.62

11 Astex/MKS 90 Industrial
Way 4” Compound Badger 800 2.38

12 Wilmington Housing
Authority

41 Deming
Way 4” Compound Badger 800 1.84

13 VIF/200 Ballardvale 200 Ballardvale
Street 4” Compound Badger 800 1.40

14 Charles River Breeding
Labs

251 Ballardvale
Street 3” Compound Badger 400 1.10
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The meter testing program occurred over four days.  Three of the testing days were weekdays
and one was a Saturday to accommodate businesses with sensitive operations that would be
impacted by a weekday shut-down.  The testing occurred on August 29-31, 2011 and October 22,
2011.  Regan Supply & Testing Service conducted the meter testing.  This testing contractor
performs the master meter testing and calibration for the Town.  All tests were conducted as
recommended by the AWWA M6 Manual.

Details pertaining to the methodology, approach, and the equipment used for the
meter testing are provided in Appendix 2, attached to this report.  This background
information precedes the test reports in the appendix.

The results of the meter testing program are provided in Chapter 3 of this report.
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3. RESULTS
This section summarizes the results of each task and the water savings achieved.

3.1 Leak Detection Survey
A total of seven (7) leaks were identified during the survey, most of which are located on water
services.  The Liston Utility Services report (Appendix 1) estimates the leakage rate and
indicates that three of the seven leaks have an estimated leakage rate of 10 gpm or higher.  The
remaining leaks are estimated at 8 gpm each or less.  The findings are summarized in Table 3.1
at the conclusion of this section, with leakage stated in gallons per minute. The full leak
detection report is provided in Appendix 1.  The report includes forms, logs, and a map
that indicates the location of each leak.  This report data follows the background
information in the appendix.

Upon identification of these leaks, the Wilmington Water and Sewer Department immediately
initiated repairs executed by its staff.  All leaks were repaired with the exception of Leak Nos. 1
and 7.  The following table summarizes the leak repair status of the leaks.

The Town did not locate Leak Nos. 1 and 7 once the locations were excavated and exposed.
Based on this information, Liston Utility Services re-correlated Leak No. 1 and did not find a
leak during the subsequent survey check.

Leak No. 7 remained an unknown; therefore, the Town hired a different leak detection contractor
to investigate the area.  The original leak was not detected, but an extremely small leak was
discovered nearby on Lowell Street near Commonwealth Avenue.  However, due to the minimal
leakage  and  the  fact  that  the  street  was  recently  paved,  the  Town  has  not  repaired  that  leak.
Currently, there is no schedule for this repair.  It is assumed the leakage rate for this leak is less
than 1 gpm; however, we used 1 gpm for accounting purposes in Table 3.1.  The table provides
the original estimated leakage rate for each leak during the survey and the verified leakage rate
based on the subsequent findings at the locations of Leak Nos. 1 and 7.

Leak  No.  3  was  a  small  leak  on  a  hydrant  valve.   This  leak  was  stopped  by  exercising  the
hydrant.

The Town spent approximately $8,400 to perform the investigations and repairs using Water
Department staff.

Based on the findings from the above investigations and repairs, the revised leakage totals are 40
gpm and 21,024,000 gpy, which is the amount of leakage identified as a result of this survey.
The Town’s unaccounted-for water amount cited in the 2010 Annual Statistical Report (ASR)
was approximately 71.8 MGY, or 8.9-percent of water available for distribution.  As a result of
this leak survey and subsequent repairs, the reduced unaccounted-for water amount would be
approximately 50.8 MG or 6.5-percent.  The 2010 residential water use component was
approximately 461.33 MG, resulting in a residential per capital demand of 56 gallons per person
per day.  This does not change as result of this project.
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The water production cost savings was calculated using the previously stated water savings
amount and an estimated water production cost for the Town.  Using Water Department
operating costs and the volume of total water produced from 2010, we calculated a water
production cost of 0.003975 per gallon for the Town of Wilmington.  Using this per gallon cost,
the Town saves approximately $83,570 per year by completing repairs of the verified leaks in
Table 3.1.  This equates to approximately 2.6-percent of the total operating cost for 2012.  The
table provides the annual cost for each leak based on the estimated leakage rate and the above
per gallon cost.  It should be noted that the leakage rates are estimated by the leak survey
contractor  and  can  vary  from  the  actual  rate  of  leakage.   However,  based  on  this  analysis  the
water cost savings exceeds the cost of the project and the repairs by approximately $48,470 in
the first year alone ($26,700 project cost and $8,400 repair cost).

Based on the 2010 ASR, there is still approximately 6.5-percent unaccounted-for water in the
Town’s distribution system.  The Town has been employing numerous water conservation and
demand management measures for more than a decade in order to minimize water loss and
manage demand.  Therefore, it is suspected that this remaining unaccounted-for water is
attributable to accounting losses such as customer meter inaccuracies.
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Table 3.1:  Leak Detection Survey Results

Leak
No. Location

Estimated
Leakage

(gpm)

Verified
Leakage

(gpm)

Verified
Leakage

(gpy)

Annual
Cost of
Leak

Repair
Status

Completion
Date

Repair
Cost1

1 4 Chapman Avenue 8 0 0 0 No Leak N/A $1,124.80

2 2 Charlotte Road 10 10 5,256,000 $20,893 Complete 11/10/11 $1,876

3 Woburn Street at
Concord Street 1 1 525,600 $2,089 Complete 11/17/11 $0

4 6 Cottage Street 12 12 6,307,200 $25,071 Complete 11/17/11 $2,044.97

5 7 Hanson Road 8 8 4,204,800 $16,714 Complete 11/16/11 $844.90

6 3 Morgan Road 8 8 4,204,800 $16,714 Complete 11/20/11 $2,517.50

7 Commonwealth Avenue
at Lowell Street 15 1 525,600 $2,089 Incomplete Not

Scheduled $0

Total 62 40 21,024,000 $83,570 $8,408.17
1. The above repair costs include an equal portion of the paving materials cost, which was $624.
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3.2 Large-User Meter Testing
The results of the large-user meter testing program indicate that all meters tested do not meet
accuracy standards, with the exception of one meter.  The accuracy requirements for compound
and positive displacement water meters are based on the AWWA M6 Manual.  The manual
indicates that some inaccuracy is allowed, depending on the flow rate and measuring device of
the meter (i.e. positive displacement or turbine).  However, all meters were outside these
tolerances except for Site No. 8, Progressive Gourmet.  The following table summarizes the
results of the testing program.  The full meter test reports are provided in Appendix 2.  The
reports include test results and comments for each meter tested.  This report data follows
the background information in the appendix.

Table 3.3:  Water Meter Test Results

Site
No. Facility

Meter
Size Test Result Failed Meter Component

1 Analog Devices 6” Fail Positive Displacement and
Turbine

2 Analog Devices 3” Fail Positive Displacement

3 Analog Devices 4” Fail Positive Displacement

4 Analog Devices 3” Fail Positive Displacement

5 Koch Membrane 4” Fail Positive Displacement and
Turbine

6 DSM/NeoResins 3” Fail Positive Displacement and
Turbine

7 Textron Defense Systems 6” Fail Positive Displacement and
Turbine

8 Progressive Gourmet 2” Pass N/A

9 Wilmington Health Care 2” Fail Positive Displacement

10 Woodbriar Nursing Home 3” Fail Positive Displacement and
Turbine

11 Astex/MKS 4” Fail Positive Displacement and
Turbine

12 Wilmington Housing
Authority 4” No Test N/A

13 VIF/200 Ballardvale 4” Fail Turbine

14 Charles River Breeding Labs 3” Fail Turbine

One meter was unable to be tested. The gate valves for the meter at Site No. 12, Wilmington
Housing Authority, did not close completely.  This prevented a safe test from occurring without
closing the valve at the Town’s water main in the street, which was outside the scope of work for
the meter testing contractor.

For the failed tests, the positive displacement component appears to have failed for ten out of the
twelve tests.  The turbine component appears to have failed for eight out of the twelve tests.  In
addition to the above observations, the test reports note the following:
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1. Site No. 1 – Positive Displacement component not registering at all.  Turbine component
significantly inaccurate – under-registering.

2. Site No. 5 – Turbine component significantly inaccurate – over-registering.
3. Site No. 6 – Meter does not have a strainer.
4. Site No. 10 – Meter does not have a strainer.
5. Site No. 11 – Meter does not have a strainer.  Inlet gate valve does not close tight.
6. Site  No.  12  –  Gate  valves  do  not  close  tight.   If  hydrants  on  this  site  are  fed  from this

service, the meter type is inappropriate.
7. Site No. 13 – Meter does not have a strainer.
8. Site No. 14 – Turbine component significantly inaccurate – over-registering.

The four meters tested at Site Nos. 1 through 4, Analog Devices, were calibrated to within
AWWA standards by Analog Devices in October 2011.  These meters were retested on 11/2/11
by Regan Supply and Testing confirming they met the required accuracy limits.

The results of the meter testing program show that the selected large meters are no longer
accurate.  The low flow, positive displacement component is under-registering for almost all of
the meters.  In addition, many of the meters have failed turbine components.  This is a concern
for larger-user meters since these users typically consume water at high flow rates.

The Wilmington Water Department has considered options in the past for large meter
maintenance.  The typical option would be for the Town to perform meter testing and calibration
versus mandating that the users perform the work.  As part of this project, we investigated meter
replacement and testing policies with five Massachusetts communities similar to Wilmington.
The findings are as follows:

1. Three communities indicated that they charge large users for the cost of a new or
replaced meter.

2. Two communities indicated that they take responsibility for meter maintenance, but they
do not charge the users for the maintenance costs.

3. Two communities indicated that they have required the user to perform meter
maintenance in the past, but have experienced problems since it does not always get
completed.  These communities have taken back the responsibility for maintenance.

None of the five communities interviewed have a formal meter maintenance plan for recurring
testing and calibration of large meters.  Most indicated that they monitor meter readings and
replace meters that appear to be faulty.  Some communities did require the user to be responsible
for testing and calibration in the past and thus bear the cost of the effort, but they did not enforce
this requirement and acknowledged that it was not adhered to.
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4. CONCLUSIONS AND RECOMMENDATIONS
Based on the results of this study, we have developed conclusions and recommendations for
future efforts.

4.1 Conclusions
The two tasks of this project had differing degrees of effectiveness, as described below.

Leak Detection Survey – Highly Effective:  The leak detection and repair task was successful.
Although one leak was not found after performing excavation and two leaks were very small, the
estimated savings as a result of the project was more than double the project cost.  This is based
on estimated leak rates and estimated water production costs; however, the return on investment
is most certainly captured in less than one year after project completion.  The project reduced
unaccounted-for water by nearly 2.5-percent (based on 2010 water use data).

Large-User Meter Testing – Moderately Effective:  The results of the meter testing identified that
nearly all large meters do not meet accuracy standards.  These meters have been in operation for
approximately 8-years and most have not been tested, repaired, or replaced.

It is acknowledged that the purpose of this task was to identify the accuracy of the large-user
meters for the Town to consider and plan future maintenance strategies.  The task does not
directly address water losses in the Wilmington water system.  Therefore, the task was effective
in accomplishing its goal of identifying losses, but not effective in reducing them.

4.2 Challenges and Lessons Learned
Leak Detection Survey
There were two challenges with respect to the leak detection survey task.  The first was
coordinating the work with a limited number of available survey contractors that could meet the
correlator technology requirement.  Two contractors that the Town has typically used for their
past survey work could not meet the requirement.  They indicated that they had correlator
equipment, but do not perform full correlator surveys.  One contractor that met the WBE
requirement for this project indicated that they could do a full correlator survey, but was non
responsive when submitting a proposal. Liston Utility Services was the only local contractor that
we could find that met the requirement.  The other challenge is that this survey contractor found
two leaks during the survey that did not exist.  The Town excavated at one location at a cost of
$1,125.

The lesson learned is that the project required more project management effort up front to
coordinate a survey contractor.  This technology appeared to be new territory for the chosen
surveyor, so more time was also required to coordinate the operating procedures with the
contractor and the MassDEP.

Large-User Meter Testing
This effort required a lot of planning and coordination by the project manager prior to the testing
to make sure appointments were lined up appropriately for the testing contractor, and that access
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to  meters  was  available  in  advance.   In  addition,  the  users’  operations  need  to  be  taken  into
account to make certain the testing and associated water shut-down do not negatively impact
their operations.

The lesson learned is that certain users will not be able to endure a shut down during normal
business hours, or even on Saturdays.  Consequently, there will be certain meters that are
targeted for testing that cannot be tested within a reasonable schedule.

4.3 Recommendations
The Town of Wilmington can continue to minimize water losses in the future.  The results of this
project lead to a couple of recommendations for the Town moving forward, as follows:

1. Continue to perform leak detection surveys biannually.  The number and total volume of
leaks discovered continues to make this work cost effective for the Town.  Continue to
repair discovered leaks immediately upon completion of the survey.

2. Test large-user meters according to the AWWA recommended schedule and immediately
replace and/or repair faulty meters.  Consider an initial program that targets a set number
of large meters annually based on available budget.  Prioritize meters registering the
highest annual use and record meter tests and maintenance for tracking purposes.
Evaluate a cost sharing policy such that the cost of testing and/or calibration could be
shared by the user to lessen the cost burden on the Town.



Appendix 1
Leak Detection Survey Procedure and Report, Liston Utility Services, 2011



Appendix 2
Meter Test Procedure and Reports, Regan Supply & Testing Service, 2011


