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Project Summary 
 
The Bellingham Public Works Department 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 distribution system, especially during the summer 
months.   The source of water supply is located within the Town of Bellingham. 
The project included a comprehensive leak detection survey and water conservation give-away of 
soil moisture sensors to the highest volume water users in the Town of Bellingham.  The leak 
detection survey was broken into two parts; the first part was a survey on the distribution system 
using correlators and the second part was an acoustic survey on the water service lines connecting 
the distribution system to individual homes.  The Bellingham Public Works Department repaired all 
leaks found during the leak detection surveys. 
 
Task 1: Leak Detection Survey of Main Distribution System 
This task consisted of a comprehensive leak detection survey of approximately 109 miles of 
distribution main, including hydrants and gate valves using correlators to detect and locate leaks.  
This task also included an acoustic survey of the water services connections to the distribution 
system main to individual homes and business.  Approximately 50% of the services were surveyed. 
 Acoustic equipment was used in this survey, with listening points on curb stops, hose spigots, and 
nearby hydrants. 
Deliverables under this task included the MassDEP approved leak detection survey methodology, 
completed survey, technical memo summarizing the method of data collection, leak detection report 
including a listing of the leaks found, survey information, and estimated water savings, and the leak 
repair plan. 
 
Task 2: Leak Repair 
This task consisted of repairing all of the leaks found during the leak detection survey, applying a 
ranking system to prioritize leaks according to the amount of loss incurred by each leak.  All leaks 
found in the surveys were repaired by the Town of Bellingham DPW and resurveyed to confirm 
that the Leak was repaired and there were no other leaks in the immediate area. 
Deliverables under this task included a priority system for leak repair, the completed leak repair 
forms, summary table of the leaks detection, leaks repaired, and an estimated of the cost savings 
based on visual observation of the leak, and a technical memo summarizing the data collection 
method and repairs. 
 
Task 3: Soil Moisture Sensors 
This task consisted of creating a webpage posting to inform the public about wise lawn watering 
techniques and the use of automatic sprinklers systems, and a hard copy mailing of this posting to 
secondary irrigation meter owners.  A purchase/giveaway of 15 soil moisture sensors offered at a 
first come, first served basis was part of this task, with the potential of offering additional soil 
moisture sensors at a discount to Bellingham residents with automatic sprinkler systems. 
Deliverables under this task included a receipt for the soil moisture sensor purchase, and a copy of 
the web posting and mailing to secondary irrigation meter owners. 
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Successes 
 
The project was successful in completing Tasks 1 and 2, or the leak detection and leak repair tasks. 
 The system wide survey was completed in March of 2012, and the service survey was completed in 
December 2012.  The survey reports contain the descriptions of the methods used, leaks found, and 
an estimate of the quantity of water loss for each leak, and the memo for listening in on the leaks 
after repair.   
 
A total water savings of 57.3 million gallons per year and $143,266 per year was achieved under 
Tasks 1 and 2. 
 
System-wide Survey 
The system-wide survey, completed in March 2012, was a comprehensive leak detection survey 
performed with SoundSens correlating dataloggers as part of Task 1.  The survey was completed by 
Jim Liston of Liston Utility services out of Stoneham, MA. 
A 2-man crew form the Bellingham DPW was available to clean and prep the valves for the survey. 
The town’s DPW repaired the leaks as they were located during the survey.  The survey was 
conducted using correlation equipment and included all 109 miles of pipe within the mainline 
distribution system. 
A total of 6 leaks were found during this survey.  All leaks were repaired and re-surveyed to 
confirm that the repair stopped the leakage.  A bulk cost of $2.50 per 1000 gallons of water was 
used to estimate the water savings from each repaired leak.  This estimate was provided by the 
DPW, and accounts for costs to pump and treat the water. 
 

Table 1.  Summary of water loss and savings under the Mainline Leak Detection Survey 
 

Location Date 
Found 

Date 
Repaired Type Estimated leak 

rate (gpm) 
Leak Rate 

(MGY) Cost* 

39 Ann Marie Drive 2/9/12 2/16/12 Service 4 2.1024 $    5,256.00 
64 Little Tree Lane 2/14/12 2/14/12 Hydrant 4 2.1024 $    5,256.00 

763 South Main 
Street 2/15/12 2/15/12 Hydrant 3 1.5768 $    3,942.00 

329 Center Street 2/17/12 2/16/12 Hydrant 3 1.5768 $    3,942.00 
42 Saddleback Hill 

Road 2/18/12 3/26/12 Service 9 4.7304 $  11,826.00 

54 Horseshoe Drive 2/22/12 3/6/12 Service 9 4.7304 $  11,826.00 
    32 16.8192 $  42,048.00 

*Based on a cost to pump and treat of $2.50/1000 gal  
 
  
Water Service Survey 
The second part of Task 1 was to search for leaks among the water services.  This part of the survey 
was completed by Carl Sopper of Water & Waste Pipe Testing, using acoustic methods.  Listening 
points for each service were usually at the curb stop but in some cases the outdoor hose spigot was 
used.  Fifty-percent of the water services in town were surveyed, or 2,600 of the 5,800 services.  
This was about 40 miles of mostly copper and some PVC pipe, all small diameters.  Hydrants in the 
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area were also checked for leaks using acoustic equipment. 
After the survey was completed, leaks were reported to the DPW and repaired by the DPW.  After 
repairs were made, the surveyor re-listened at each repair location to confirm that the leakage had 
stopped and no other leaks were occurring in the area.   
A crew from the DPW located. flagged, and cleaned (as necessary) the curb stops in preparation for 
the survey. 
 

Table 2.  Summary of water loss and savings under the Service Leak Detection Survey 
 

Location Date 
Found 

Date 
Repaired Type Estimated leak 

rate (gpm) 
Leak Rate 

(MGY) Cost* 

292 Caroline 
Drive 10/11/12 10/25/12 Service 15 7.884 $    19,710.00 

316 Caroline 
Drive 10/18/12 10/22/12 Service 10 5.256 $    13,140.00 

16 Harper 
Blvd. 10/18/12 11/1/12 Service 7 3.6792 $      9,198.00 

29 Candace 
Drive 10/18/12 11/6/12 Service 10 5.256 $    13,140.00 

13 Deerfield 
Lane 10/25/12 11/26/12 Service 7 3.6792 $      9,198.00 

Liberty St @ 
Robert Street 11/1/12 11/1/12 Hydrant 2 1.0512 $      2,628.00 

19 Janet Street 11/1/12 1/1/12 Hydrant 1 0.5256 $      1,314.00 
54 Steven 

Road 11/14/12 11/28/12 Service 10 5.256 $    13,140.00 

Lawrence 
Street 11/15/2012 11/29/201

2 
1" Blow-

off 15 7.884 $    19,710.00 

    77 40.4712 $  101,178.00 
*Based on a cost to pump and treat of $2.50/1000 gal 

 
This part of Task 1 was very successful, and located more volume in leaks than the traditional 
distribution system survey performed with correlating equipment.  Half of the services were 
surveyed in town, meeting the conditions of the Town’s agreement with MassDEP.  While this part 
of the survey was very successful in locating leaks that would have otherwise been overlooked, 
there were some drawbacks.  These will be addressed in the next section. 
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Difficulties 
 
Difficulties were encountered under Task 1 and Task 3, resulting in a postponed project deadline 
and an uncompleted task. 
 
Task 1 
Specific difficulties under Task 1 were all related to the service leak detection survey.  These 
difficulties stemmed from the large number of listening points, the limitation of using acoustic 
methods in the survey, the uncertainty relating to the location and accessibility of listening points, 
and the uncertainty in distance between listening points, and the uncertainty of time required to 
listen at each point. 
 
It was difficult to find a surveyor willing to give a quote for the service leak detection survey, but 
we managed to get a few quotes in.  There was a large range in prices quoted for the work due to 
the high level of uncertainty in how long it would take, how close the services would be, and how 
efficiently the DPW would be working with the surveyor, specifically in uncovering and locating all 
listening points (curb stops).   
 
Under the initial project proposal, this part of Task 1 was planned to meet the WBE expenditure 
goal.  When receiving proposals, the WBE quote was nearly twice the amount of the lowest quote.  
It should also be noted that the Town has had previous success working with the lowest bidder on 
the service survey.   
 
We did have some difficulties meeting the time frame of the project, and we ended up postponing 
the project deadline by 9 months.  This was due to scheduling conflicts with the service leak 
detection contractor.  Part of the problem was the time delay in checking back in with the 
contractors on their quotes and willingness to complete the work as quoted. 
 
Task 2 
There were no difficulties in completing leak repairs under Task 2. 
 
Task 3 
Task 3 was not completed. 
 
The web posting under Task 3 was based on the availability of the soil moisture sensors.  The 
contact for the sensors initially provided a quote for the equipment, then when we checked on the 
quote to confirm availability, they said the product was no longer available.  We requested that they 
find a suitable replacement item, and they agreed.  After numerous attempts to contact the vendor 
with no response, and contacting other vendors for a similar product with no success, we 
abandoned the items under Task 3.  The difficulties encountered under this task have been 
documented via email correspondence and through the quarterly reports to DEP. 
 
The expenditure to this vendor was planned to meet the MBE goal under the project.  The MBE 
expenditure goal was not met. 
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Lessons Learned 
 
Lessons learned through this project applied to leak detection survey techniques and the 
minority/women’s business enterprise (M/WBE) expenditure goals. 
 
Leak Detection: How and Where 
While the service survey was completed on only 40 miles of small diameter pipe as opposed to the 
109 miles of larger diameter mainline pipe, nearly 2.5 times the volume of leaks were located 
during the service survey.  This could be due to some different factors.   One factor could be that 
the mainline distribution system is surveyed for leaks on a regular basis, while the services have 
never been surveyed for leaks, therefore there were many leaks to be found during the survey. 
Another factor could be the sensitivity differences between the 2 different survey methods used.  
Correlation is a good way to detect leaks, which produces good documentation for leaks found.  
Acoustic methods depend highly on the experience of the surveyor.  Leaks were found acoustically 
on hydrants which were missed during the correlator survey.  These leaks were 1-2 gpm, which 
may have been simply overlooked during the correlator survey.   
 
Balancing M/WBE Goals and Task Deliverables 
The project tasks were structured to meet the M/WBE goals of the grant.  We did not meet either of 
the goals, and this was a factor in the failure to complete Task 3. 
Under Task1, the service leak detection survey was planned to meet the WBE expenditure goal, but 
we had received some additional quotes for the same work.  In comparing these quotes, we found a 
significant cost difference quoted between the WBE contractor and the non-WBE contractor.  With 
the approval of DEP, we hired the non-WBE contractor to complete the work for a significant cost 
savings.  On the other hand, we did not collect addition vendor quotes under Task 3.  This task 
included the purchase of soil-moisture sensors through an MBE vendor.  When it came time to 
complete the Task, the vendor stopped responding to our calls.  At the first call, he told us that the 
product we had planned on purchasing was no longer available and agreed to search for a suitable 
replacement.  He did not respond to any follow-up calls, and seemingly abandoned the project.  The 
other deliverable for Task 3, a web posting notifying residents of methods to save irrigation water, 
was based on our ability to offer these soil moisture sensors as a tool for irrigation water use 
reduction.   
The lesson learned under these task was to always have backup quotes from non-M/WBE 
contractors or vendors in case a significant cost savings can be achieved or the contractor/vendors 
chooses not to follow-through with their quote.  While the M/WBE goal may not be met, the task 
deliverables can still be completed and keep the project successful. 
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Recommendations 
 
We have general recommendations to offer for future Water Conservation Grant proposals, and 
specific follow-up recommendations for Bellingham’s 2010 Water Conservation Grant project. 
 
General Recommendations 
Due to the success of the acoustic service survey in identifying leaks and locating sources of 
unaccounted for water, we recommend that water suppliers expand their leak detection surveys to 
include services and acoustic leak detection methods where appropriate.  It can be difficult for 
contractors to provide a reliable estimate of their work per service, with many factors being 
involved in how much time it would take to assess each service.  Each property can be very 
different.  This kind of work can be made more quotable by the water service guaranteeing that they 
will locate, clean, flag, and provide access to all services included in the survey.  The survey can 
also be narrowed down to certain neighborhoods or focus areas within the distribution system.  
Allowing the contractor to provide the quote based on number of services to be surveyed with an 
hourly rate also provided can allow the contractor to provide a more flexible quote that they will be 
comfortable with. 
Due to the failure to meet the M/WBE goals of the project or complete the deliverables under Task 
3, we recommend that those who are preparing grant proposals in the future consider that while the 
M/WBE goals are a priority, completing the task deliverables is a higher priority and additional 
quotes should be collected in case the tasks do not progress as planned with the M/WBE contractor. 
  
Recommendations to Bellingham 
Specifically pertaining to this project, we recommend that the town complete the service leak 
detection survey on the other 2,600 services in town to continue the search for sources of 
unaccounted for water.  We also recommend that the town consider re-calibrating their master 
meter to address any water loss or inaccurate measurements occurring at the meter, and continue 
exploring public outreach such as that proposed under Task 3. 
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Attachment A – Leak Detection Reports 
 
Included on the attached CD. 


	Richard K. Sullivan Jr., Secretary
	Project Summary
	Successes
	Difficulties
	Lessons Learned
	Recommendations
	Attachment A – Leak Detection Reports

