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Project Summary 

 

The Ashland Water and Sewer Department’s goals for the Water Conservation Grant were to 

promote water conservation, locate and repair leaks, identify and reduce unaccounted for water 

loss and water demand from the drinking water works and distribution system, especially during 

the summer months. The source of water supply is located within the Town of Ashland; 

sufficient water supply is a current challenge. The project included testing and replacing 

residential water meters, completing a comprehensive leak detection survey and conducting 

consequent leak repairs, and implementing an Outreach and Education program. Additionally, 

quarterly progress reports were completed. The funding source (grant monies versus Ashland 

monies) are described in the ‘Successes’ section of the report. The tasks along with their 

deliverables, as outlined in the project scope, are defined below: 

 

Task 1: Leak Detection Survey 

Conduct a leak detection survey of the water mains and appurtenances of the water distribution 

system network that may include source of supply transmission lines. This task will consist of a 

comprehensive leak detection survey of 83 miles of main, hydrants, gate valves, and service 

connections. As part of the leak detection survey, use data loggers and a correlator to detect, 

record, analyze, and pinpoint the sound created by underground water leakage. Upon the 

identification of a leak, estimate the flow rate. After leaks are repaired, re-survey the repair sites 

to confirm that no other leaks remain. The survey will be completed by Liston Utility Services 

and managed by SDE, Inc. 

 

Task 2: Leak Repair 

Establish a priority system to implement leak repairs. Repairs will be performed in conformance 

with the department’s water management act permit and with industry standards and will be 

documented with leak reports including estimates of leakage rates based on visual observation 

once infrastructure is exposed.  

 

Task 3: Meter Replacement Program 
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Purchase and install up to eighty (80) new service meters. Describe the selection process for 

choosing which meters to replace. Document the make, model, size, and number of particular 

meters replaced. Summarize the requisite savings from accurate billing statements as the result of 

replaced meters. Document the personnel replacing the meters.  

 

Task 4: Enhance Outreach Program 

Encourage water conservation through the implementation of a robust public outreach and 

education program and conservation policies. The program will include a thirty-minute public 

access television program on water loss reduction and water conservation delivered by the Town 

Manager, the Department of Public Works Director, and the Water and Sewer Department 

Foreman. Educational and conservation materials will be distributed during Ashland’s annual 

Earth Day celebration. An educational booth will be planned and staffed at the annual Earth Day 

celebration by Water and Sewer Department personnel.  
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Successes 

 

The first and second tasks of the Water Conservation Grant required the Ashland Water and Sewer 

Department to conduct a leak detection survey and follow-up with repairs. An experienced leak 

detection surveyor conducted a comprehensive leak detection survey of the entire distribution 

system, eighty-three (83) miles of water mains, with continuing support from the Department. 

Leak detection leads to reduced water loss, financial gains, increased system knowledge, and 

reduced disruption to customers, and is therefore essential to any conservation program. An 

overview of the pertinent system information the survey methodology and results can be found in 

the Leak Detection Survey Report, Attachment B. The report addresses the requirements for the 

leak detection survey and leak repair. The leak detection survey was funded through grant money 

supplied by MassDEP. 

 

Attachment A is the Leak Detection Survey Summary. One leak was a service leak; the other was a 

leaking blow-off. After the leaks were identified, their leakage was estimated. The combined 

estimated loss from the leaks was 20 gallons per minute (gpm). Following the repairs, the water 

savings was estimated at 28,800 gallons per day, or 10,512,000 gallons per year. Applying 

Ashland’s cost to pump and treat water (treatment plant, pump station, storage and distribution 

system operation and maintenance costs) of $0.00213/gal, the annual water savings was $22,390 

which would have been lost revenue not to mention a wasted resource. This is a significant savings 

for any Department and illustrates the effectiveness of leak detection and more generally a water 

conservation program. Saving 10.5 million gallons each year is a significant amount of water not 

only for public water professionals, but for the public as well. 

 

Following the identification of the leaks, Ashland promptly sent out a crew for repair. Both leaks 

were repaired and the leak detection surveyor returned to the site and confirmed there was no 

longer any leakage. For more in depth information on any of the aforementioned subjects, please 

refer to the Leak Detection Survey Report, Attachment B. 

 

The table below summarizes the water and monetary savings attributed to water conservation grant 
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work, specifically leak detection and repair: 

 

(gal/year)       ($/year)*
Leak Detection & Repair 10,512,000 22,390$           

Water Savings
Task

 
*The water savings in dollar amount were arrived at by applying Ashland’s cost to pump and treat water (as described above) of $0.00213 per gallon 

to the leakage found in the leak detection survey. 

 

The third successful task of the Water Conservation Grant was for Ashland to conduct service 

meter replacement. Meter error data was generated from testing by the water/sewer foreman as part 

of the replacement program. Meter calibration was not part of the meter replacement work. The 

replacement work was funded by the Ashland Water and Sewer Department as a financial match to 

the conservation grant. 

During the 2011-2012 grant period, Ashland replaced eighty (80)  5/8” residential service meters. 

All newly installed meters were the Department’s standard: Neptune T-10 Meters with Integrated 

E-Coder. Service meters were replaced by age, oldest meters being the priority. Exceptions were 

when the meter failed (stopped) completely and was no longer registering flow. Meter testing of 

replaced meters was performed to quantify requisite savings. 

 

Service meter testing occurred throughout the year and was conducted by the licensed Department 

Foreman, namely Roy Correia (Distribution 3). Errors from tested meters were entered into a 

spreadsheet and analyzed; the goal was to find mean meter registration – see the following tables 

for the analysis. A service meter error summary is provided in Table 1.0 below: 

 

                                                   Table 1.0: Service Meter Error Summary 
 
 

 
 
 

 

 

Note: Error from meters over 10 years old was utilized in analysis and estimating 

 

Minimum [0.25 gpm] Intermediate [2 gpm] High [15 gpm]
0-10 11 99.8% 100.0% 99.3%

11-20 33
21+ 36

54.8% 55.6% 74.2%

Meter Age
Error

Count
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Table 1.1: Weighting Factors for Flow Rates Related to Volume Percentages for 5/8” Meters1 

15 Low 0.25-1.0 0.75 2.0
70 Intermediate 1-10 5.00 63.8
15 High 10-15 12.50 34.2

Percent of 
Time

Average 
(gpm)

Percent 
VolumeRange (gpm)

 
1 Source: AWWA Manual of Water Supply Practices – Water Audits and Leak Detection (AWWA M36); Table 2-7 

 

Table 1.2: Expected and Measured Meter Testing Data2  

Low 0.25
Intermediate 2.0

High 15.0
55.695.0

94.0

54.8

74.2

Test Flow Rates 
(gpm)

AWWA Expected Mean 
Registration (percent)

Measured Mean 
Registration (percent)

88.8

 
2 Source: AWWA Manual of Water Supply Practices – Water Audits and Leak Detection (AWWA M36); Table 2-8 

Note: The ‘AWWA Measured Mean Registration’ was calculated from data of meters over 21 years of age (AWWA M36) 

Note: The ‘Measured Mean Registration’ was measured from data of meters over 10 years of age, See Table 1.0. 

  

Table 1.3: Calculation of Potential Lost Revenue from Meter Error3 

 
3 Source: AWWA Manual of Water Supply Practices – Water Audits and Leak Detection (AWWA M36); Table 2-9 

Note: “Finished Water” based on Ashland’s 2011 Annual Statistical Report 

Note: ‘Potential Lost Revenue’ calculated by applying Ashland’s median water retail rate of $3.03 per 100 ft3 (or 746.3 gal) 

 

From service meter testing of aged meters by the Town’s licensed Water Foreman the amount of 

flow each meter was registering could be estimated. The strikingly low meter registration (55-

75%) is due to the fact that nearly a quarter of the replaced/tested meters were stopped and not 

registering any flow. For these residential service meters, the customer was effectively getting free 

water, and the Department lost all potential revenue.  

2.0 479,104,000         9,582,080             54.8 4,331,100          
63.8 479,104,000         305,668,352         55.6 135,716,748      
34.2 479,104,000         163,853,568         74.2 42,274,221        

182,322,069      
740,232.97$      

Total ME (gal)
Potential Lost Revenue @ $3.03/100 ft3

Percent 
Volume, %V

Meter Registration, 
R (percent)

Meter Error, ME 
(gal)

Finished Water, 
Vt (gal)

Volume at Flow 
Rate, Vf (gal)
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The meter errors were summed to arrive at a potential total water loss associated with erroneous 

metered data of 182,332,069 gallons annually. Extending this to a dollar amount, assuming the 

median water rate employed by Ashland of $3.03 per 100 ft3 (or 746.3 gal), the potential lost 

revenue is approximately $740,200 annually. 

 

Table 1.4: Calculation of Savings from Accurate Billing 3 

 
3 Source: AWWA Manual of Water Supply Practices – Water Audits and Leak Detection (AWWA M36); Table 2-9 

Note: ‘Residential Finished Water’ based on 80 average households 

Note: ‘Accurate Billing Savings’ calculated by applying Ashland’s median water retail rate of $3.03 per 100 ft3 (or 746.3 gal) 

 

Above is an estimate of savings from accurate billing statements; it assumes a household size of 

four (4), applies Ashland’s 2011 Annual Statistical Report (ASR) residential gallons per capita day 

of 55 (gallons/person/day) and includes the eighty (80) replaced service meters.  Approximately 

2.4 million gallons were not metered annually. Extending this to a dollar amount, assuming the 

median water rate employed by Ashland of $3.03 per 100 ft3 (or 746.3 gal), the savings from 

accurate billing statements is over $9,900. 

 

The fourth task was to implement and enhance Ashland’s Water Conservation Outreach and 

Education Program. This was a collaborative success funded partially by grant monies from 

MassDEP and partially by the Town of Ashland as a financial match. The Town Manager, Tom 

Petrin, the Department of Public Works (DPW) Director, John D. Small, the Water/Sewer 

Foreman, Roy Correia, Civil Engineering consultant, Sean Osborne (Haley and Ward, Inc.), and 

water conservation consultant Pam Irwin combined forces to produce a thirty minute educational 

public access television show about water supply and conservation. The program included 

2.0 6,424,000               128,480                54.8 58,073               
63.8 6,424,000               4,098,512             55.6 1,819,739          
34.2 6,424,000               2,197,008             74.2 566,828             

2,444,640          
9,925.31$          

Meter Error, ME 
(gal)

Residential 
Finished Water, Vt 

Volume at Flow 
Rate, Vf (gal)

Total ME (gal)
Accurate Billing Savings @ $3.03/100 ft3

Percent 
Volume, %V

Meter Registration, 
R (percent)
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discussion about the MassDEP funded Water Conservation Grant, how water is delivered to 

Ashland residents, and the importance of water conservation especially in light of the recent 

emergency water interconnection event over winter of 2011/2012. The water conservationist spoke 

about how to reduce outdoor water use, referencing available online resources. The Department’s 

water foreman presented and explained the residential water conservation kits that the Town gave 

out at a community Earth Day Festival and were available at the DPW. It was explained how water 

conservation is a community effort wherein the water department, schools, and community 

organizations like the local garden club all play a vital role. It is estimated the television show 

reaches approximately 20% of households in Ashland. The grant monies funded several hours of 

consultant assistance in the form of outreach implementation, while the Town funded all 

educational materials, leak detection kits, personnel hours, and water conservation consultant Pam 

Irwin as a match. In the initial work scope, an elementary school visit was planned. Ashland 

eliminated the school visit and in its place the Water Department erected and manned an 

educational booth at the Town’s annual Earth Day Festival. The festival is an existing annual event 

and the thought was that better results could be obtained and resources used more effectively by 

integrating outreach efforts into this established festival. 

 

Following the recording of the public access television program, the Water/Sewer Foreman with 

help from water operators and water conservationist Pam Irwin, ran an educational water 

conservation booth of the Town’s annual Earth Day Festival. Educational materials along with 

fifty (50) residential water conservation kits were distributed to the public. The conservation kits 

included one low-flow showerhead, one kitchen faucet aerator, one bathroom faucet aerator, and 

one replacement toilet flapper valve. All distributed materials were funded by the Town with the 

exception of the water conservation kits, which were funded through a MWRA state grant.    
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Table 1.5: Calculation of Water Savings: Fifty Residential Water Conservation Kits 
 

 
 

 

 

 

 

 

 

 

 

*Note: ‘Household Average Annual Water Savings’ values were as estimated by the U.S. Department of Energy 

**Note: ‘Household Average Annual Water Savings’ values were estimated with figures from EPA and WaterWiser.Org 

 

The calculated annual water savings in gallons is 3,165,000, or just over $12,800 by applying 

Ashland’s median water rate. This was estimated by assuming each device in all fifty distributed 

kits was installed. The reasoning behind assuming 100% installation is the distributed kits were not 

merely handed out randomly to passers-by, but rather picked up by interested and motivated 

individuals who voluntarily visited the water conservation booth: clearly different circumstances. 

Low-flow showerhead, kitchen and bathroom faucet aerator water saving rates were estimated by 

the U.S. Department of Energy. The toilet flapper valve savings was estimated by assuming a worn 

flapper valve leak at 500 gal/day occurring in 20% of the households, which are values provided 

by EPA and WaterWiser.org.

Low-Flow Showerhead* 7,300                                      365,000      
Kitchen Faucet Aerator* 15,600                                    780,000      

Bathroom Faucet Aerator* 3,900                                      195,000      
Toilet Flapper Valve** 36,500                                    1,825,000   

Total (gal) 63,300                                    3,165,000   
Total 100 ft3 84.82                                      4,240.92     

12,849.99$ 

Fifty Kits 
Household Average Annual 

Water Savings (gal)*

 Water Savings @ $3.03/100 ft3

Device
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Difficulties  

 

Potential problems were minimal with this grant. Each task incorporated planning, management, 

and collaboration built into the performed work. Maintaining clear and effective communication 

between all involved parties proved most difficult. 



11 
 

Lessons Learned 

 

One year was an appropriate amount of time to conduct a comprehensive leak detection survey, 

follow up leak repairs, perform meter replacement, and implement a public outreach and education 

program. 

 

Potential problems were minimal with this grant because each task incorporated planning and 

management built into the performed work. The leak detection survey was planned between the 

water foreman, leak detection surveyor, and field services management consultant, SDE Inc. The 

meter replacement was supervised directly by the Water Foreman, and outside consulting was used 

to confirm meter testing results obtained by the Water/Sewer Foreman. The Public Outreach and 

Education was conducted with participation between the Town Manager, the Department of Public 

Works Director, the Water Foreman, civil engineering management consultant Haley and Ward, 

Inc, and a water conservationist.  All the planning and management lead to smooth and timely 

execution of each task and deliverable.   

 

To further improve meter analysis and testing, a few recommendations can be made. It must be 

stressed that standards, such as AWWA’s, are modeled and followed strictly as discussed above. 

These industry standards have been refined over decades and will certainly improve any water 

utilities program and yield water savings. Additionally, service meter testing would be best 

conducted regularly throughout the year rather than being batched in large groups over large spans 

of time. With frequent testing, the training the operators receive will better be reinforced and 

retained. Finally, when each meter is tested the customer’s water use history should be recorded 

along with the meter error. The Department will be able to track how water use impacts meter 

error, and looking forward, incorporate this knowledge into their meter replacement program. 

In addition to more stringent meter testing, meter replacement should be an ongoing activity. Any 

meters over ten (10) years old are typically in need of calibration or replacement. Generally 

speaking, the oldest service meters should be found and replaced, continuing until all meters are 

less than ten (10) years old. 
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Recommendations 

 

There are several recommendations for each task, which if implemented, will improve recording of 

flows for sources of supply and distribution system measurement systems.  

 

Annual leak detection surveys are recommended to identify and subsequently repair leaks.  

 

In an effort to further reduce unaccounted for water, it is recommended the Department continue 

their meter replacement program. It should be stressed that the oldest meters be replaced first, since 

they clearly have the largest error. A methodology for replacing meters by age should be 

developed and implemented. Exceptions to this include addressing customer work calls and broken 

meters. The Department is encouraged to implement a routine hydrant maintenance and inspection 

program to check hydrants for unauthorized use and complete shutdown.  

 

Speaking generally about water loss and unaccounted for water, unmetered authorized uses and 

miscellaneous losses will always be tough categories to quantify. Estimable sources of unmetered 

use such as fire fighting, bleeders, water main flushing, storage tank overflows, sewer system 

maintenance, street cleaning and construction can best be accounted for by working with the 

appropriate utility or department in developing and implementing quantification methodology. 

This can be achieved by working with management and stressing the importance of tight water use 

records. Still harder to quantify are unmetered miscellaneous losses such as bleeders, unauthorized 

connections and theft. A good strategy for keeping records in these instances would be first 

identifying each event that occurs, isolating it and estimating the water use as an individual 

occurrence. 

 

It is recommended that the successful elements of the Public Outreach and Education program be 

replicated annually such as the public access television program and Earth Day festival booth 

with residential water conservation kits. Maintaining relations and communication with local 

organizations is a great way to perpetuate Ashland’s outreach program. Additionally, materials 

such as flyers and mailers could be distributed throughout the community.



 
 

Attachment A: 2011 Leak Detection Survey Summary and Reporting Forms 

 
 

DATE OF 
DETECTION LOCATION DATE OF 

REPAIR 

ESTIMATED 
LEAKAGE 

GPM 

ESTIMATED 
LEAKAGE 

GPD 

ESTIMATED 
LEAKAGE 

GPY 

11/16/2011 

 
46 Olive St 

(Service Leak) 
 

11/17/2011 10 14,400 5,256,000 

11/17/2011 

 
Blow-off at Water 

Department     
(Hydrant Leak) 

 

11/18/2011 10 14,440 5,256,000 

 
 
 

Total estimated loss = 20 GPM (gallons per minute) = 28,800 GPD (gallons per day) 

= 10,512,000 GPY (gallons per year) 

 

Total annual volume of drinking water produced = 479,000,000 GPY 

Estimated loss as a percentage of total annual volume = 2.2% 
 

 











 
 

Attachment B: 2011 Water Distribution System Leak Detection Survey Methodology and 

Report 

 
*RADCOM SoundSens user guide available from manufacturer; direct web link not available. 
 
 

 



 
Standard Operating Practice 

Leak correlation survey  
Town of Ashland, Massachusetts 

 
 
Operator: 
 
James D. Liston 
Liston Utility Services 
19 Mauriello Drive 
Stoneham, MA 02180 
781-635-7711 cell 
781-435-1480 Fax 
 
30 Years of Experience 
Please see Resume PDF attachment. 
 
Equipment: 
 
I use SoundSens correlating datalogger system manufactured by Radcom Technologies LTD. 
Please see attached Data Sheet 
Equipment is always operated per SOP. I helped in development of these procedures 
The equipment is maintained per schedule set forth by Radcom. 
Radcom recommends the batteries in the logger be replaced every 5 years. I replace every 2 years. 
The equipment does not require calibration. But a Calibration check is performed every week. 
See SoundSens User guide PDF attachment. 
 
Survey: 
 

1. The SoundSens deployment decisions are made based upon the configuration of the distribution system being surveyed. The 
loggers are placed on contact points necessary to perform an accurate survey. The logger spacing is determined by the 
distance between hydrants and or valves in the distribution system being surveyed. At intersections where a hydrant does not 
exist, a main line valve is utilized as a contact, with only one valve needed per intersection.  Liston Utility Services try’s to 
maintain a maximum distance between sensors to 400 feet. This is done because 2 sensors must detect the indication of 
leakage in order to correlate and pinpoint the location of the leak. Leak sound travels at greater distances in metal pipes such 
as cast and ductile iron pipes. Asbestos Cement pipes are not as good but close to iron pipes in terms of leak noise traveling. 
Plastic pipes should have the sensors placed no more than 200 feet apart to accurately detect and pinpoint the presence of 
leakage. 

• If hydrants are spaced 300 feet apart SoundSens will be deployed every 300 feet. 
• Additional sensors will be placed at intersections for more contacts( not required ) 
• To correlate you need at least 2 sensors to hear that same leak 

. 
2. Standard Operation Procedure to perform a SoundSens Leak correlation Survey 

• Have a distribution map of the system to be surveyed 
• On site the SoundSens Correlating dataloggers are programmed a delay time to deploy the loggers 

and then perform 2 separate leak survey correlations. The correlations are spaced between 5 
minutes and 10 minutes apart.  Each logger has a specific identity number programmed into it. 

• Data stored for AC piping up to 8 inch pipe will be 25. 
• Data stored for AC piping greater than 8 inches will be 30. 
• Data stored for metal pipes up to 8 inch will be 16 seconds. 
• Data stored for metal pipes greater than 8 inch will be 20 seconds. 
• The distribution map is marked where each logger has been deployed  
• In the correlating software a diagram is completed where the loggers are connected as they are 

placed in the field.  



 

 

DEP Requirements Ashland MA Cont. 

 

• The information is then saved as a file listing the streets that have been surveyed. 
• The loggers are retrieved when both programmed correlations have been finished. 
• The loggers are then downloaded into SoundSens leak correlation software. 
• The software then automatically correlates every set of loggers that are connected. 
• If the correlation shows an indication of leakage, the actual pipe information is imputed to 

accurately pinpoint the location of the leak. ( Pipe size, material, and distance between 2 loggers) 
• Additional correlations may be performed to check leak location is deemed necessary. 
• If a leak is found from the correlation, the street is marked where the leak is. 
• The town is then notified of the leak. 

 

 
3. The survey is time and date stamped; theeak correlated is also time and date stamped. 
4. Weather and traffic conditions do not affect the logger/correlating system. 
5. SoundSens are loggers that store leak noise data and uses that data to correlate for the leak underground water leakage. 
6. SoundSens loggers are a correlator as well. 
7. SoundSens correlator will be used to pinpoint the sound created by underground water leakage 
8. SoundSens correlator will be used to survey the entire water distribution system. 
9. Ground Material of leak site will be documented as well as weather conditions 
10. Pipe Material should be documented on Distribution Map provided by town. 
11. Service pipe material may not be known by the town 
12. Miles of main surveyed will be documented in Final Report. 
13. See Proposal PDF attachment. 

Reporting 

1. Each leak identified will be documented 
2. A diagram will be provided for each leak located 
3. Each leak failure will be documented along with specific ground cover material. 
4. Leakage will be estimated 
5. Each leak will be classified based upon estimate 
6. Classification provided in proposal; see attached proposal. 
7. Survey data will be totalized in simple chart 
8. Miles of main surveyed will be documented 
9. Weather Condition along with temperature will be reported on Leak Report Sheet. See attached leak report sheet 

Follow-up 
 
Surveyor will most likely not present during repair but not sure. It will depend when the town does the repair. 
Estimated leakage should be verified by drop in master meter consumption.  
If when leak is repaired a picture can be taken by town at time of repair to better estimate leakage if needed. 
Date Time/ Weather Conditions during repair - Town will need to provide this data 
Each area will be retested after leak repair. 
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Leak Detection Proposal 
       The Town of Ashland 
       Department of Public Works 

 
 

Prepared by: James D. Liston 
Liston Utility Services 
19 Mauriello Drive 
Stoneham, MA 01801 

       781 635 7711 
       781 435 1480 Fax 
 
 
Scope of Services           August 7. 2010 
 

1. Liston Utility Services, other wise known as (LUS) shall 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 Ashland, 
Massachusetts, herein referred to as Ashland. The survey will consist of correlating 
approximately 83.0 miles of water distribution system. This service will be performed 
utilizing RADCOM’s SoundSens leak correlating dataloggers at a cost of $ 108.00 per 
mile of main ($ 8,964.00). The survey will be performed during the day utilizing the 
contractor’s vehicle. 

 
2.  Ashland 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 placing SoundSens 

correlating loggers directly on every hydrant, hydrant valve, main line valve or 
service connection 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. Ashland 
shall be responsible for locating and providing access to all valve boxes and 
service connections needed to pinpoint an exact leak location. 

 Entire Survey will be stored on Surveyors laptop for Ashland to review if 
necessary 

 
4. Ashland 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 a 
ground mike.   
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         August 7, 2010 

 
Leak Detection Proposal Cont. 
The Town of Ashland, 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.   
 

 
            A final report shall be compiled which summarizes, classifies and estimates the  
            amount of water loss from all leaks pinpointed. 
 

8. Payment for survey will be invoiced monthly based upon miles of main surveyed. 
9. The survey’s data can be viewed by the client at any time and will be stored on CD. 

    
No interruption of water service is anticipated during this project.  If it is necessary to interrupt 
water service, Ashland’s approval will be obtained and the disruption will be minimized.   

To indicate your agreement with the terms of this specification/proposal and your intent to award 
the project to LISTON UTILITY SERVICES, please complete the client information below and 
return one copy of this page at your earliest convenience. 
 
                              The Town of Ashland, Massachusetts 
                         Client Name 
 
                           ______________________________ 
                         Client Representative Signature 
 

                                       Mr         

                                    Client Representative (Print) 
 
   
     Billing Address 

 
                        Ashland, MA     
                      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  
www.listonutilityservices.com  



 

 

 

 

 

  
  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 
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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. 
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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 
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