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EXECUTIVE SUMMARY

The Town of Maynard water distribution system serves 10,400 customers with 3,962 metered connections. 
Approximately 3,659 of these connections are residential and the rest are a combination of commercial, 
industrial and municipal uses. The Town’s water is supplied by five (5) groundwater wells and treated at 
three treatment facilities located at Rockland Avenue, Great Road, and Old Marlboro Road. In 2008, 
Maynard withdrew and treated approximately 302.6 million gallons (MG) of water from their well supply, 
which is an average daily water production of approximately 0.83 MG. The Town hired Woodard & Curran to 
perform a comprehensive water audit of the water system, coordinate a leak detection survey, and perform 
water conservation outreach with funds from the MassDEP Water Conservation Grant Program to 
recommend ways to reduce unaccounted for water (UAW). Upon completion of the leak detection survey, 
the Town repaired leaks in-kind. 
 
The project goal was to perform a mass water balance as recommended by the MassDEP by evaluating 
several potential water loss factors including meter accuracy, leak detection, unmetered uses and billing 
system errors. Below is a summary of Woodard & Curran’s evaluation of these factors. 
 
Source Meter Accuracy 
The Maynard water system has five source meters, one located at each well. Each meter is calibrated 
annually in the fall. The meters were last calibrated in the fall of 2009 and were concluded to be accurate. 
 
Interconnections with Surrounding Communities 
Maynard has two (2) interconnections with the Town of Acton. One is a working interconnection on Route 27 
that is normally closed. The other is a broken closed gate on Route 62 that cannot be used. The 
interconnections are closed and no water is transferred between the communities contributing to 
unaccounted for water. These gates should be exercised regularly. 
 
Production and Sales Records 
The average volume of source water pumped and treated over the past three years is approximately 299.4 
MG. The average volume of water metered from residential, commercial, and industrial customers as well 
as municipal metered use is approximately 250.4 MG. This shows that the amount of unmetered water use 
is approximately 49 MG per year, or 17% of the source water.  
 
Pumping and Treatment Costs 
The Maynard system is comprised of three treatment facilities located on Rockland Ave, Great Road, and 
Old Marlboro Road. The average annual electrical cost is approximately $155,400 per year. The average 
annual chemical cost is approximately $17,250 per year. The pumping and treatment cost per gallon of 
water is $0.0006. 
 
Unmetered Authorized Water Use or Confidently Estimated Municipal Use (CEMU) 
A portion of Maynard’s water supply is used for authorized unmetered activities such as fire protection, 
hydrant and water main flushing, street cleaning and construction. The Town meters or estimates water 
used during hydrant flushing and construction activities. In the future, similar water tracking methods should 
be employed to monitor water use during large fires and water main breaks. 
 
Customer Meter Accuracy 
All customer meters in the Town of Maynard have been replaced in the last 6 years. The drive-by meter 
reading system is Neptune and used to read a combination of residential and commercial customers. The 
Town does not consider faulty meter reads as a contributing factor to unaccounted for water. 
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Accounting/Billing System  
Woodard & Curran’s evaluation of the accounting/billing system found that the Vadar Systems software 
functions effectively. From a review of the Town’s abatement records, few abatements are issued. 
 
Leak Detection 
The Town of Maynard does not perform routine leak detection of the system. The last comprehensive leak 
detection of the system was performed as part of this water conservation project in April – May of 2010. The 
survey revealed one water main leak with a total estimated leakage of 57,600 gallons per day or 21,024,000 
gallons per year. This accounts for approximately 7% of the total finished water in the system. The leak 
revealed by the survey has been repaired in-kind. 
 
Public Outreach and Education 
As part of the Water Conservation Grant Program, Woodard & Curran purchased and distributed Water 
Conservation literature to two Maynard schools. The literature was distributed to five classes of second 
grade students at The Green Meadow Elementary School and four classes of fifth grade students at The 
Fowler Middle School. See Appendix D for sample copies of the literature. 
 
MassDEP Water Audit Forms 
MassDEP Water Audit Forms were completed using 2006 through 2008 Annual Statistical Reports (ASRs). 
The Water Audit Forms are attached in Appendix A. According to the calculations, the Town’s current UAW 
equates to approximately $17,250 in annual expenditures for unidentified water losses. 
 
Acknowledgements 
Woodard & Curran would like to thank the following for their efforts, cooperation, insight and information 
furnished throughout the Water Conservation Project: 

- MassDEP and the Massachusetts Water Conservation Grant Program for funding and coordinating 
this project. 

- The Town of Maynard, especially the Department of Public Works. 
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INTRODUCTION

The Town of Maynard hired Woodard & Curran to perform a comprehensive water audit of the Town’s water 
system, coordinate a leak detection survey and perform public outreach with funds from the MassDEP 
Water Conservation Grant Program.  
 
The Town of Maynard water distribution system serves 10,400 customers with 3,962 metered connections. 
Approximately 3,659 of these connections are residential and the rest are a combination of commercial, 
industrial and municipal uses. 100% of the Town’s water is supplied by five (5) groundwater wells and 
treated at three treatment facilities located at Rockland Avenue, Great Road, and Old Marlboro Road. In 
2008, Maynard withdrew and treated approximately 302.6 million gallons (MG) of water from their well 
supply, which is an average daily water production of approximately 0.83 MG. The Town hired Woodard & 
Curran to perform a comprehensive water audit of the water system, coordinate a leak detection survey, and 
perform water conservation outreach with funds from the MassDEP Water Conservation Grant Program to 
recommend ways to reduce unaccounted for water (UAW). Upon completion of the leak detection survey, 
the Town repaired leaks in-kind. 
 
As part of the Maynard Water Conservation Grant Project, Woodard & Curran performed a mass water 
balance. The following items were evaluated: 
 
• Source meter accuracy 
• Interconnections with surrounding communities 
• Production and sales records 
• Pumping and treatment costs 
• Unmetered uses (fire fighting, training, main flushing, public construction, etc) 
• Customer meter accuracy 
• Accounting/Billing System 
• Leak detection 
 
The completed MassDEP Water Audit Forms can be found in Appendix A. 
 
PROJECT APPROACH AND RESULTS

Source Meter Accuracy 
 
The Maynard water system has five source meters, one located at each well. Each meter is calibrated 
annually in the fall. The meters were last calibrated in the fall of 2009 and were concluded to be accurate. 
 
Interconnections with Surrounding Communities 
 
Maynard has 2 interconnections with the Town of Acton. One is a working interconnection on Route 27 that 
is normally closed. The other is a broken closed gate on Route 62 that cannot be used. The 
interconnections are closed and no water is transferred between the communities contributing to 
unaccounted for water. These gates should be exercised regularly. 
 
Production and Sales Records 
 
The Annual Statistical Reports from 2006 – 2008 were analyzed to compare the amount of source water to 
the amount of metered and sold water. The average volume of source water pumped and treated over the 
past three years is approximately 299.4 MG. The average volume of water metered from residential, 
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commercial, and industrial customers as well as municipal metered use is approximately 250.4 MG. This 
shows that the amount of unmetered water use is approximately 49 MG per year, or 17% of the source 
water.  
 
Pumping and Treatment Costs 
 
The Maynard system is comprised of three treatment facilities located on Rockland Ave, Great Road, and 
Old Marlboro Road. These facilities are the major sources of pumping and treatment costs included in this 
audit. Electrical bills from these facilities were analyzed from 2006 – 2008. The average annual electrical 
cost is approximately $155,400 per year. The average annual chemical cost is approximately $17,250 per 
year. The sum of these annual costs is included in the water audit forms to approximate the average 
pumping and treatment cost per gallon of water. As shown in the attached forms, the pumping and 
treatment cost per gallon of water is $0.0006. 
 
Unmetered Authorized Water Use or Confidently Estimated Municipal Use (CEMU) 
 
A portion of Maynard’s water supply is used for authorized unmetered activities such as fire protection, 
hydrant and water main flushing, street cleaning and construction. According to the AWWA, total 
consumption for authorized apparent losses is typically around 1.25% of total consumption. The Town has 
historically reported their CEMU in 2006 and 2007 to be very low, less than 1% of total consumption.  
 
To more accurately estimate and document authorized unmetered consumption, the Town monitors water 
uses during some municipal activities. When hydrant flushing is performed, water use is tracked and 
estimated as the events occur by monitoring the Town water usage before and after flushing activities.  The 
Town should use similar methodology to estimate water used during large fires and water main breaks. 
MassDEP forms used to assist in tracking municipal uses are attached in Appendix B. The Town owns a 
flow meter/backflow preventer that is rented to Contractors to measure water use in construction projects.   
 
Customer Meter Accuracy 
 
All customer meters in the Town of Maynard have been replaced in the last 6 years. All of the meters are 
read using a drive-by radio read system. The drive-by meter reading system is Neptune and used to read a 
combination of residential and commercial customers. This system consists of a generator register that is 
powered by the flow of water through the meter. The generator sends a pulse through a conductor wire to 
the outdoor remote register where the measured water consumption is read by a gun. The remote register 
then displays the customer water consumption in units of cubic feet.  
 
The drive-by meter reading system functions effectively in identifying missed reads, which are collected at a 
later time once the cause of the missed read has been addressed. Very few estimates are made per billing 
cycle (less than 1%). Reads are estimated only when access to a property cannot be arranged prior to the 
bills being sent to the customers. In those rare cases, the customer bills are corrected at a later time when 
the correct reading is obtained. The Town does not consider faulty meter reads as a contributing factor to 
unaccounted for water.  
 
Accounting/Billing System  
 
Woodard & Curran’s evaluation of the accounting/billing system found that the Vadar Systems software 
functions effectively. From a review of the Town’s abatement records, few abatements are issued (one in 
the last year for the amount of $25). 
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Leak Detection 
 
The Town of Maynard does not perform routine leak detection surveys on the system. The most recent 
comprehensive correlation leak detection survey of the Maynard distribution system was performed by 
Liston Utility Services beginning May 2010 through June 2010. The survey was performed on 42 miles of 
the distribution system to reduce unaccounted for water as part of the MassDEP Water Conservation Grant. 
During the survey, hydrants were used as the primary locations for listening posts. The distance between 
listening posts is based on hydrant spacing, typically 400 feet. Therefore, the maximum distance between 
listening posts was 400 feet. If there were main line valves or service connections between hydrants, they 
were used in addition to the hydrants to get the listening posts as close to each other as possible. 
Therefore, 99% of the time, the listening posts are closer than the maximum distance of 400 feet apart. The 
survey revealed one water main leak with a total estimated leakage of 57,600 gallons per day or 21,024,000 
gallons per year. This accounts for approximately 7% of the total finished water in the system. More 
information on the findings of the survey can be found in Appendix C. The leak revealed by the survey has 
been repaired in-kind. The Town should continue performing leak detection surveys every two years as 
recommended by MassDEP.  
 

Table 1: Leak Detection Results Summary 
 

Number of 
Leaks Found 

Number of 
Leaks 

Repaired 

Total 
Estimated 
Leakage 

(GPD) 

Total 
Estimated 
Leakage 

(GPY) 

Annual Cost to 
Purchase, Pump and 

Treat Leaks 
Percentage of Total 

System Leakage 

1 1 57,600 21,024,000 $12,614.40 6.9% 

Public Outreach and Education 
 
As part of the Water Conservation Grant Program, Woodard & Curran purchased and distributed Water 
Conservation literature to two Maynard schools. The Green Meadow Elementary School received 120 Water 
Wise booklets for distribution in five different second grade classes. See Appendix D for a sample copy of 
the booklet. The Fowler Middle School received 100 booklets entitled “Give Water a Second Chance… 
Recycle It” for distribution in four different fifth grade classes. See Appendix D for a sample copy of the 
booklet. 
 
CONCLUSIONS AND RECOMMENDATIONS

Woodard & Curran’s water audit found that the Town’s percentage of unaccounted for water that may be 
attributed to leakage is 9.43%, which is equivalent to $17,250 annually due to unidentified water losses.  
 
Woodard & Curran recommends the following measures to further reduce UAW, prepare more consistent 
Annual Statistical Reports (ASR) and support water conservation: 
 
Interconnections with surrounding communities
• Confirm status of the interconnections with Acton. 
Unmetered uses (fire fighting, training, main flushing, public construction, etc)
• Monitor fires and water main breaks closely by looking at usage before and after event. 
• Meter and track as many uses as possible, such as water used during construction and water main 

flushing.  
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• Keep consistent records of metered and estimated water uses and costs associated with water 
treatment and distribution (Forms 2 and 3 in Appendix A). 

 
Customer meter accuracy
• Develop a meter testing program for larger meters in the system based on the AWWA recommended 

schedule. 
• Periodically perform “spot checks” on smaller meters using the AWWA recommended schedule as a 

guide.  
• Periodically review consumption data for large meters based on application to maintain proper sizing. 
 

Table 2: AWWA Meter Testing Schedule 

Meter Type 
Size 

(inch) 
Testing Frequency 

(years) 
5/8 10 
1/2 8 
1 6

Displacement 

1-1/2 4 
2 4
3 3
4 2

Compound 
 

6 1

Leak detection
• Perform leak detection every two years as recommended by MassDEP. 
 

LITERATURE CITED

Water Audits and Loss Control Programs. American Water Works Association M36. Third Edition, 2009.  
2006 through 2008 Annual Statistical Reports 



APPENDIX A

MassDEP Water Audit Forms



FORM 1 - UNCORRECTED TOTAL WATER SUPPLY FROM
SOURCES OF SUPPLY MASTER METER READINGS

TOTAL ANNUAL AMOUNT (in million gallons per year)

YEAR SOURCE SOURCE SOURCE SOURCE SOURCE SOURCE SOURCE SOURCE TOTAL Comment

Well 1 Well 2 Well 3 White
Pond

Rockland
05G

Rockland
06G

Rockland
07G

Green
Meadow

2008 7.75 0 0 0 75.774 140.313 56.406 22.424 302.67 Rockland 05G - ASR total 139.774 (error)
2007 0 0 0 0 94.204 152.092 57.968 41.945 346.21
2006 4.17 0 0 0 64.2849 119.5287 29.86255 31.5518 249.40 Raw water quantity not provided. It was

Estimated from average finished/raw
water ratio from 2007-2008.

TOTAL 898.28

Enter Annual or Average 299.43 Enter on Line 1 - Form 6 and
Enter on Line 1 - Form 3

2008 1.02484
2007 1.096

1.06042



FORM 2 - UNCORRECTED CUSTOMER METER RECORDS

TOTAL WATER SOLD

YEAR RESIDENTIAL INDUSTRIAL COMMERCIAL AGRICULTURAL INSTITUTIONAL MUNICIPAL/
OTHER TOTAL

2008 202.76 2.20 11.02 4.41 220.39
2007 254.84 2.77 13.85 2.77 2.77 277.00
2006 240.66 2.62 10.46 253.73

Line a TOTAL 751.12

Annual or Average Line b = Total divided by 3 = 250.37
Enter on Line 4 - Form 6

CALCULATIONS

1 Total amount of water metered in system over the past three years (Line a _______________) 751.12

2 Average total amount of water metered over past 3 years (Line b = Line a/3 =_______________) 250.37

3 Estimate of total amount of water sold but not metered in past 3 years (Line c ______________) 147.16

4 Average of the total amount of water sold but not metered over past 3 yrs. (Div. Line c by 3 = ___) 49.05
Enter on Line 6 - Form 6



FORM 3 - PUMPING AND TREATMENT COSTS

Annual Costs for the past three (3) years

No. Category Year Year Year Total
2006 2007 2008

$ $ $ $

1 Chemicals $19,798.22 $22,253.12 $40,100.44 $82,151.78 $27,383.93

2 Fuel $0.00

3 Electricity $112,332.68 $126,261.49 $227,525.00 $466,119.17 $155,373.06

4 H2O Purchase $0.00 $0.00 $0.00 $0.00 $0.00

5 Other

TOTALS Line a = $182,756.98

CALCULATIONS

Line 1 Average of the total amount of treated and pumped water supplied
to the system over the past three years Form Line a - Form 1 299.43

Line 2 If water is purchased, average of the amount purchased
over the past three years See Page 4 0

Line 3 Total amount of water supplied from total of sources and
total purchased Add Lines 1 and 2 299.43

Line 4 Average pumping and treating divided by the purchasing cost Enter
of water Divide Totals - Line a (from above) by Line 3 $0.0006 Annual or Avg.

Line 15 on Form 6

Estimated for 2006 and 2007

Average = Total Divided by 3



FORM 6 - WATER AUDIT WORKSHEET

Please place gallonage value in the Results in mgd column and perform calculations.
Line
No. DESCRIPTION FORM (+ or -) RESULTS

1 Uncorrected Total Water Pumped From Sources of Supply 1 299.43
2a Adjustments toTotal Water Supply Master Meter Error 4 0
2b Faulty Valve Controlling Devices Pg. 4 0
3 Corrected Total Water Supply Add Lines 1, 2a and 2b) Unadjusted Total - 299.43

4 Uncorrected Customer Meter Records Total Amount Sold 2 250.37
5a Adjustments to Metered Water Sales - meter error 5 0
5b Billing Procedure error Pg. 5 0
6 Uncorrected Customer Meter Records 2 0
7 Corrected Total Quantity of WaterSold Add Lines 4, 5a, 5b and 6 Adjusted Total - 250.37

8 Total amount of water not sold Subtract Line 7 from Line 3 Unmetered - 49.05

9 Total Unmetered Authorized Public Uses of Water See Page 5 Pg. 5 2.00

10 Total Unmetered Miscellaneous Losses See Page 5 Pg. 5 18.82

11 Total Identified Water Losses Add Lines 9 and 10 Estimated - 20.82

12 Total Unidentified Water Losses-Subtract Line 11 from Line 8 UAW - 28.23

13 Potential water system leakage in gpd per mile of watermain.
Divide Line 12 by 365 then divide by total system Leakage/mile - 1,841.60
miles of watermain

14 Percentage of unaccounted for water that may be attributed
to leakage - Divide Line 12 by Line 3 UAW leakage % - 9.43%

15 Pumping and treating cost per gallon of water Line 4 on Form 3 Cost/gallon 3 $0.0006

16 Annual Expenditure Due to Unidentified Water Losses UAW Cost 17,231.22$
Multipy Line 12 by 15



APPENDIX B

MassDEP Standard Forms for Confidently Estimated Use
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2010 Leak Detection Survey Report



6/7/2010 Liston Utility Services 

 
 

June 5, 2010 

 

 

 

 

 

 

 

 

Final Report 

Water Leak Detection Survey 

Town of Maynard, MA 

195 Main Street 

Maynard, MA 01754 

 

 

As contracted through Woodard & Curran, beginning May 17, 2010 and continuing 

through May 25, 2010 Liston Utility Services conducted a comprehensive correlation 

leak detection survey on the water distribution system of the Town of Maynard 

Massachusetts. This survey was performed to reduce unaccounted for water by 

identifying hidden and surfaced leaks. 

 

The correlation survey consisted of placing leak correlating Dataloggers at every 

intersection of the water distribution system. This was accomplished using hydrants, 

hydrant valves, mainline valves and service connections. The loggers are programmed to 

turn on and collect leak noise data. Once the data has been collected the loggers are then 

collected and placed into a docking station for downloading. The data is then downloaded 

into correlation software where a diagram is used to connect adjacent loggers. The data is 

then analyzed for potential leakage. Once a leak had been identified through correlation, 

the area is further investigated and the leak is pinpointed. The leak was then turned into 

the water department for repair. 

 

The survey was performed entirely by James D. Liston utilizing Fluid Conservation 

L_Mic and Radcom Technologies correlating system SoundSens.. 
 

  

 

 

 

 

 

 

 

 

 



6/7/2010 Liston Utility Services 

 

 

 

 
 

 

During the survey a total of 1 Main leak was located. I have included the correlation and leak 

report sheet with this report. 

 

Leaks Located: 

 

 

Type   Location    Estimated Leakage (GPD) 

 

Main   Rockland Avenue near dead end      57,600 gpd  

 

 

 

Total Estimated Leakage        57,600 GPD 

 

Conclusion: 

 

Based upon the results of the correlation survey I have found the integrity of the water 

distribution systems to be very good. 

 

Unaccounted for water is a very complex issue with many variables involved, with undetected 

leaks being one of those variables. A water department requires timely and accurate data from 

their master meters feeding the distribution system to help determine if and when a leak survey 

needs to be performed. The survey should not be performed solely on the absence of time since 

the last survey. It should be based upon accurate flow data into the distribution system. The data 

that should be look at is total consumption, minimum night rates. If the consumption starts to rise, 

then at a certain threshold a new leak survey should be performed.  

 

Recommendations:  

• Continue bi-annual leak detection survey 

 

I would like to thank the Town of Maynard for allowing me the opportunity to serve you and look 

forward to doing your leak detection surveys in the future. If you have any questions on the report 

and or would like to speak further on my recommendations please call me at 781 635 7711. I can 

also reach by emailing me at jim@listonutilityservcies.com. 

 

Sincerely, 

 

 

 

 

James D. Liston  

Liston Utility Services 

jim@listonutilityservices.com 

www.listonutilityservices.com  





35 New England Business Ctr.
Suite 180
Andover, Massachusetts 01810
www.woodardcurran.com

T 866.702.6371
T 978.557.8150
F 978.557.7948

MEMORANDUM

TO: Malcolm Harper, MassDEP
FROM: Rachel Gilbert, P.E.
DATE: April 12, 2010
RE: Maynard Water Conservation Grant Project Number 08-19

Leak Detection Methodology and Standard Operating Procedures (SOP)

This memo summarizes the methodology and SOPs to be used by Liston Utility Services (LUS) for the Town of
Maynard Leak Detection Survey.

LUS will conduct a leak detection survey of the water mains and appurtenances of the water distribution system
network. LUS will thoroughly document the leak detection survey using the MassDEP guidance in Attachment D
of the Scope of Services. LUS personnel engaged in leak detection work shall be proficient in leak detection
methods and the equipment used. No subcontractors will be used to complete the work.

This task will consist of a comprehensive leak detection survey of approximately 42 miles of main, hydrants, gate
valves, and service connections. As part of the leak detection survey, LUS will use a correlator to detect, record,
analyze, and pinpoint the sound created by underground water leakage. Upon the identification of a leak, a flow
rate will be estimated. Upon completion of the survey, LUS shall provide a report summarizing the locations of the
identified leaks, the type of leak (i.e., main, hydrant, service connection, etc.), estimated flow rates for all leaks, etc.

Once the leak detection is completed, the Town will establish a priority system to implement leak repairs and will
repair leaks detected. Repairs will be performed in conformance with industry standards and will be documented
with leak repair reports including estimates of leakage rates based on visual observation once infrastructure is
exposed.

In accordance with Appendix D of the MassDEP Scope of Services agreement with the Town of Maynard, the
following addresses the “Elements for Reporting Leak Detection Surveys.”

Operator
 LUS personnel will include James Liston.
 LUS performs training for NEWWA.
 LUS has over 25 years of experience.
 LUS SOP is attached.

Equipment
 LUS will use the following equipment: RadCom SoundSens™ Leak Noise Correlator.
 LUS equipment SOP is attached.
 LUS equipment will be operated as per attached SOP.
 LUS equipment requires a new battery every five years.
 LUS equipment is maintained as per schedule.
 LUS calibrates the equipment once per month.

Survey
 LUS will use a correlator to detect, record, analyze, and pinpoint the sound created by underground water

leakage. Survey SOPs are attached.
 LUS will place SoundSens correlating loggers directly on hydrants, main line valves or service connections.



 LUS will use available access points to keep the distance between correlating loggers at a minimum. The
maximal distance between listening posts will be 400 feet. This distance is based on the typical separation
of hydrants.

 LUS will record the time and date in their report for leaks detected.
 LUS will report the miles of mains tested.
 LUS will record the ground cover material.
 LUS will record the pipe materials.

Reporting
 LUS reporting SOP is attached.
 LUS report will identify each leak.
 LUS report will identify leaks due to failure of joints, main, hydrant, service, valve, etc when possible.
 LUS report will estimate the rate of leakage.
 LUS report will classify leaks according to type and rate.
 LUS report will show data in a chart format.

Follow-up
 Town will repair leaks identified from leak detection survey report.
 Town will record the date, time and weather conditions observed during repair.
 Town will observe whether leak rate is consistent with estimated loss rate when possible.
 LUS will retest repaired locations to confirm the leak is eliminated.



 
 
 
 
 
    

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The first ever Multi-point correlation system 
 
Accurate pinpointing of leaks 
 
Uses self-contained CP loggers no radio link 
or direct wire connection for operation 
 
Total flexibility for day or night working 
 
Cost effective and versatile solution 

Designed using the latest advances in sound technology, the RADCOM SoundSens™ 
system offers complete leak localization and/or correlating package. Three possible 
methods of deployment give a cost effective and versatile solution to the problem of 
exact leak location in the distribution system. 

SoundSens Methodology: 
The system is based around the RADCOM CP (Correlating Pod) Datalogger, which can be deployed in 
units of two, three or more depending on the strategy being adopted by the user. These CP loggers are 
self-contained lithium battery powered units requiring no radio or hardwire connection for on-site 
operation. The CP Loggers do not require any battery recharging and can left unattended, below ground 
with valve covers replaced, to avoid risk of tampering or damage. 
 
Three general methods of deployment have been found in practice to give a cost effective and versatile 
solution to the problem of accurate leak location in a pipeline distribution system. The three methods are 
described in more detail on preceding pages but comprise of datalogging regimes based on precise 'time 
slices' of leak noise being recorded and analyzed - which in turn gives the user total flexibility for either 
day or night working and successful leak location, even in the most difficult distribution networks.  
 

A unique leak location system combining sound logging and correlation 
in one simple to use, cost effective process. 

SoundSens 
Leak Noise Correlator 

Page 1 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  
 

SoundSens Applications: 
 

      Conventional leak noise correlation - day and night. 
 
      Advanced leak location in congested, complicated 
      networks - day and night work. 
 
      Combined sound logging and correlation 
      investigations where rapid deployment and location 
      is required without costly (and possibly disruptive) 
      valve operations (sectioning / step testing, etc.) 
 
      Effective low cost investigations overseas in large 
      rural or urban networks where little or no 
      infrastructure information is available or is currently 
      operational. 

SoundSens Benefits: 
 

      Correlator Pod (CP) Loggers are easy and quick to 
      install below ground - reducing deployment costs. 

  
No trailing cables or radio equipment required with CP 
Loggers - ensuring security of equipment during day or 
night operation with reduced risk of damage or theft. 
 
No minimum distance restriction when deploying CP 
Loggers. 
 
Flexible deployment methods available when two, three 
or more CP Loggers are used – allowing efficient use of 
operational staff and generally avoiding costly night 
work. 
 
Multiple time slots can be selected to allow for 
particular noisy networks and with pre-selected logging 
start times programmed into the units during the day - 
allows multi-point correlation at night. 
 
Combines the two operations of sound logging ( or 
sectioning / step testing) followed by leak noise 
correlation, into one efficient operation. Saves at least 
75% of time previously spent on traditional operations - 
significantly reducing labor and equipment costs. 

SoundSens Leak Noise Correlator 

Two Correlator Pods (CPs) are deployed either side 
of a suspected leak and recordings taken. Logged 
sound data is downloaded into the software, 
generally a Laptop PC in an adjoining vehicle. 
Having reviewed the initial data to establish that 
there is a leak noise, actual topographical details and 
pipe material can be entered into the software. 
Accordingly the software correlates this data and 
gives an accurate positioning of the leak (or leaks.) 

Method 1: 2-Pod Correlation Technique 

Three Correlator Pods (CPs) are deployed around a 
suspected leak with a recording strategy comprising,
say, two time slices. Logged sound data is 
downloaded into the software. The advantage of 
using three CPs is that it eliminates the need to 
know the exact diameter and pipe material. (The 
actual velocity of sound is calculated and utilized in 
the subsequent correlation sequence.) Accordingly 
the software correlates and gives an accurate 
leak position. 

Method 2: 3-Pod Correlation Technique 

Six or more Correlator Pods (CPs) are deployed 
in a district where there is a suspected leakage 
problem , usually indicated by a rise in nightline 
on a logged district meter. The CPs are set up to 
record a number of time slices, retrieved after the 
required logging period (sometimes overnight) 
and downloaded into the software. After 
downloading data from all deployed loggers, the 
software will survey the data to give an 
approximate location of any number of leaks in the 
distribution system. GIS or measured site 
information is then inputted into the topography 
module. The correlation software is then re-run to 
determine accurate leak position(s). 
 
The procedure can be repeated on different pipe 
connections until the whole of the district meter 
area has been surveyed and appropriate 
correlations carried out. 

Method 3: Multi-Pod Correlation Technique 

In all three methods, the collected sound data 
is saved to disk to permit repeat correlations 
or comparisons after repair work has been 
carried out on site. 

Page 2 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SoundSens Leak Noise Correlator 

      Stage 1 - Deployment of Correlation Pod Loggers: 
 

Operational users may not be able, and do not have to confirm pipe 
diameter or material prior to deployment of Correlator Pods. Users may 
adopt different logging strategies depending on day or nighttime working. 
Typically a small number, two to three short recordings of 10 seconds 
duration, will normally be sufficient for metal pipes with the CP’s placed 
on the 4” port of hydrants, for more difficult materials, the recording 
length can be increased. Where ambient noise is too high during the day, 
pre-selected start times at night can be adopted, using shorter recordings of 
up to 32 in number and the CP’s can be placed directly on the values with 
the covers replaced so as they are out of sight. 

      Stage 2 - Survey Sweep Mode: 
 

Following the retrieval of two or more CP Loggers, the operator has 
the option to use the SoundSens™ Software to carry out an initial 
review of sound logging results in the survey sweep mode. The 
software package will:- 

* Set a default pipe length and material, carry out a 
   correlation exercise and display an initial set of results. 

* Allow the user to change default pipe lengths and 
   material and then re-correlate. 

 5 Easy Steps 

      Stage 3 - Topography Input Mode: 
 

Having established from the results of Stage 2 that a significant 
leak(s) is present, the user is required to nput accurate 
information i.e. on pipe material and lengths between appropriate 
pipeline access points. This information can be obtained  from 
either direct site measurements or GIS plans. An example of how 
the SoundSens™ Software allows the user to draw the pipework 
topography is shown below.  

      Stage 4 - Evaluation of Energy Graphs (Optional Use): 
 

In some circumstances the user may require to investigate in 
more detail the frequency values obtained from the CP Loggers, 
rather than rely on the default values, prior to final correlation. 
The SoundSens™ Software allows the user to display individual 
graphs of energy levels against sound frequency spectrum, and 
from these results, the user can choose to filter out certain 
frequencies and correlate on sound suspected to be generated by a 
leak. Examples of graphs from different pipe materials and site 
conditions are also shown. 

 
      Stage 5 - Correlation Mode: 
 

The final stage of the SoundSens™ procedure is the correlation 
of the selected leak data, which gives the accurate position of a 
leak (or leaks) between two or more deployed CP loggers. 
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SoundSens TECHNICAL SPECIFICATION 

Liston Utility Services 
19 Mauriello Drive  -  Stoneham, MA 02180 
Tel: (781) 635-7711  Fax (781) 435 – 1480 
e-mail: jim@listonutilityservices.com – http// www.listonutilityservices.com  

Software (MS Windows) 

 

The SoundSens™ software package comprises a number of modules linked to 
specialist applications, designed and supported by RADCOM Technologies. 
 

The following detailed list of features incorporate the main elements of the software 
package which is used to set-up, interrogate and view the process of "multi-point" 
correlation. 
 

 Easy to use Windows™ icon driven comms, data storage and graphing 
 Multiple correlations detect leak(s) among all CP loggers 
 Advanced signal processing with suppression of spurious noise events 
 Full color high resolution graphical presentations including: 

 

a) Deployment topography 
b) Sound pattern display of raw data 
c) Frequency spectra display 
d) Correlation function / location 
e) Time delay graph 

 

 Different types of pipe materials, including sections of mixed pipe materials 
 Choice of digital filters 
 Full data storage (any number of studies) on PC or Network File Server for 

       later analysis 
 Capable of re-analyzing stored data with different pipe material and length 

       information 
 Display of multiple leak positions 
 Sound velocity measurements to avoid uncertainties of unknown pipeline 

         construction 
 
Recommended minimum specification for Laptop or Office PC is: 
300 MHz Processor, 64MB RAM, 6.0GB Hard Drive, Floppy Drive Ext. 3.5” 1.44MB or 
CD ROM Ext. 24 x Speed, Serial Port x 1, 115 K Baud, Parallel x 1. 

Correlator Pods (SoundSens Loggers) 
 

PHYSICAL CHARACTERISTICS:  
Enclosure: Die-cast aluminum, polyester powder paint finish 
Protection: IP68, fully submersible and pressure tested to at 
                                    least 3.0 metres (10 feet) of water 
Weight:  0.7 kg (1.54 lbs) 
Dimensions: 170mm (6.7") high x 75mm (2.95") max. diameter 
Operating Temp: -10°C (14°F) to 50°C (122°F) 
Data Comms: Infra- Red Communication 

SENSOR: 
Type:  Internal piezo compression accelerometer

DATA ACQUISITION: 
Memory:   650,000 readings (expandable to 1.35 million) 
Sampling:  Individual measurements can be pre-programmed 
                                    into 32 separate recordings (650,000 readings) 
Time Clock: Real time clock, 24 hour, Y2k compatible 
Delayed Start: At nominated time or after pre-set delay period 
Frequency Range: From 1 - 2,750 HZ 
Signal Resolution: 12Bit A to D converter 
Diagnostics: On-board diagnostics provide logger operational 
                                       audit

POWER SUPPLY  
Battery:  Internal lithium thionyl chloride battery pack, non- 
                                    rechargeable, greater than 5 years life under 
                                    normal operating conditions, factory replaceable.

ACCELERATOR  
Frequency Range: 5Hz to 5Khz 
Min’ Sensitivity:  58 V/g 

ELECTRICAL 
50/60 Hz Notch filter 
Low pass Filter Maximum frequency limit 2.5Khz 
Acceleration range: 10ug to 50 mg. 
Resolution: 0.066ug. 

CP Logger Interface and Carry Case 

 

PHYSICAL CHARACTERISTICS: 
Enclosure: Aluminum carry case with two handles 
Protection: Rugged construction 
Weight:  6.0 kg (13.2 lbs) without CP loggers 
Total Weight: 10.2 kg (22.4 lbs) with 6 CP loggers included  
Dimensions: 405mm (15.9") w x 310mm (12.2") d x 310mm (12.2") h 
Operating Temp:     -10°C (14°F) to 50°C (122°F) 
Loggers per case: Up to 8 CP loggers per case 
Interlinked cases: From 2 to 16 cases can be linked, resulting in up to 192 
                                    CP loggers being deployed in one session 

POWER SUPPLY / ELECTRICAL / COMMUNICATIONS: 
Battery:  Internal rechargeable Ni-Cad battery with 12vdc 
                                    charger socket 
 PC Link:  RS232 Serial communication to Laptop / Office PC, 
                                     from multiple CP Logger Pods via Interface Case 
 Baud Rate: 115 K Baud with data compression 

 
 
 

Heavy-duty aluminum, Interface Box and 
Carry Case for CP Loggers 



 

 1

Correlation Leak Detection Proposal 

       The Town of Maynard 

       Department of Public Works 

       195 Main Street 

       Maynard, MA 01754  

 

Prepared by: James D. Liston 

Liston Utility Services 

19 Mauriello Drive 

Stoneham, MA 01801 

       781 635 7711 

       781 435 1480 

 

Scope of Services         February 16, 2010 
 

1. Liston Utility Services, other wise known as (LUS) proposes to provide a correlation leak 
detection survey, for the purpose of reducing un-accounted for water by pinpointing and 
reporting leaks on the water distribution system of The Town of Maynard, Massachusetts, 
herein referred to as Maynard. The survey will consist of correlating approximately 42 
miles of water distribution system. This service will be performed utilizing Radcom’s 

SoundSens leak correlating dataloggers at a cost of $ 110.00 per mile of main ($ 
4,620.00). 

 

2.  Maynard shall provide one to two copies of the water distribution map of the area(s) to 
be surveyed.  

 
3. The leak correlation survey shall consist of the following: 

 

• Listening directly on hydrants utilizing sound intensifying equipment capable of 
detecting small amounts of leakage.  

• Correlate for undetected leakage on every section of main by magnetically 
placing SoundSens correlating loggers directly on every hydrant, hydrant valve, 
main line valves and or service connections in order to perform a leak correlation 
between them. LUS shall then access if needed mainline valves, hydrant valves, 
service connections or hydrants ports to accurately pinpoint the location of every 
leak found. Maynard shall be responsible for locating and providing access to all 
valve boxes and service connections needed to pinpoint an exact leak location. 

• Loggers placed on hydrant ports will be covered by a yellow vinyl bag stating 
hydrant out of service. This is done only to protect sensor attached to the hydrant. 
The hydrant is not charged and can be immediately use by the fire department if 
necessary simply be removing the bag and sensor. 

 
4. Maynard shall be responsible for traffic control, police details and excavating access 

points, if necessary.   
 
5. All leak site pinpointing shall be performed using the SoundSens leak noise data 

logging/correlation system utilizing 2 or more data logging pods and verified using sonic 
ground sounding techniques.  
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          February 16, 2010 

 
 
Leak Detection Proposal Cont. 
The Town of Maynard 
Maynard, Massachusetts 

 
6. Upon completion of the leak pinpointing Liston utility Services shall mark pinpointed leakage 

with marking paint at the site of leakage and classify leakage by the following classifications: 
   Low  (A)     - Less than 5 gallons per minute. 
   Medium  (B) - 5 to 15 gallons per minute. 
   High  (C)     - Greater than 15 gallons per minute. 
  
7. Liston utility Services shall prepare a report that includes the Following information: 

 
 a. A diagram of each pinpointed leak site. 

b. An estimate of daily water loss from each pinpointed leak site.   
c. Map Corrections found. 
 

            A final report shall be compiled which summarizes, classifies and estimates the  
amount of water loss from all leaks pinpointed. The city will receive 3 bound copies of the final 
report. 

 
8. Payment for survey will be invoiced monthly based upon miles of main surveyed. 
9. Will follow attachment D from DEP… 

    
No interruption of water service is anticipated during this project.  If it is necessary to interrupt water 
service, Maynard’s approval will be obtained and the disruption will be minimized.   
 
                              The Town of Maynard, Massachusetts 
                         Client Name 
 
                           ______________________________ 
                         Client Representative Signature 
 

                                
 .                               Client Representative (Print) 

 
            195 Main Street    
     Billing Address 

 
                    ___Maynard, MA 01754     
                      City, State, Zip Code 

LISTON UTILITY SERVICES 
19 Mauriello Drive 
Stoneham, MA 02180 
 
781 635 7711 
781 435 1480 Fax 
 
Proposal for Leak Correlation Services 
 
Prepared by: 
 
James D. Liston 
General Manager 

jim@listonutilityservices.com  
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