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Project Summary 

The goals of this project were to promote water conservation and identify and reduce unaccounted for 
water loss from the Town of Canton (“the Grantee”) drinking water works and distribution system. The 
Grantee’s main source of supply is located within the Boston Harbor Watershed and additional supply 
comes from the MWRA. The Grantee’s goal is to continue their water loss reduction efforts and reduce 
their unaccounted for water loss percentage from 21% to 10% or less, and to reduce the residential 
gallons per capita day to less than 65. 
 
The project goals were implemented through eight tasks, which included 
 

 Leak detection survey and repair,  

 Rebates for the replacement of inefficient toilets and washing machines,  

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

 Education in the elementary schools, 

 Public outreach, and 

 Project reporting and administration 
 
Altogether, estimated water savings resulting from the program totals approximately 38.4 million 
gallons per year, 61.7 million gallons over MassDEP’s standard 5-year planning period, and 110 million 
gallons over the expected service lives of the various fixtures. The quantifiable water savings generated 
by the program will result in an overall savings of approximately $111,360 over one year, $179,000 over 
the standard MassDEP 5-year planning period, or $319,000 over the expected service lives of the various 
fixtures, which compares quite favorably to the one time project cost of somewhat less than $90,000. 
We also expect the various outreach and education elements of the project to prompt consumers to 
modify their behavior in ways which cannot be directly measured over both the short-term and long-
term. As a result, water savings from the project should be significantly larger than the amounts 
estimated based on the results of the rebate and leak detection programs alone. 

Discussion of Individual Project Tasks 

 
Task 1: Leak Detection Survey 
A leak detection survey of the entirety of Canton’s 120 mile distribution system was performed as part 
of the project. The survey was performed by Thurber Consultants. The methodology used to perform 
the survey, along with the qualifications of the surveyors, and complete results are included in the 
attached leak detection survey final report. Seven leaks were identified by the survey with an estimated 
total flow rate of 69 gallons per minute or more than 36 million gallons per year. 
 
Task 2: Leak Repair 
Leak repairs have been completed at all the sites identified in the survey. The leak at 15 Robbin Road 
was on a portion of the piping owned by the homeowner rather than the town and consequently the 
repair was completed by the homeowner. In addition when repair crews visited 27 Algonquin Road the 
previously identified leak could not be located. Thurber Consultants was called back to this site and 
verified that no leak was present and consequently no leak repair was performed at this site. Thurber 
Consulting hypothesized that the error may have been due to intentional water use in the home. At the 
five remaining leak sites, repairs were performed and verified by the Town. In light of the above, final 
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leakage remediated totaled 62 gallons per minute or approximately 32.6 million gallons per year. Refer 
to additional details in the attached leak repair report. 
 
Task 3: Toilet and Washing Machine Rebates 
Over the course of the project, $75 rebates were offered to single family residential water customers for 
the replacement of older washing machines with modern water efficient units with a CEE water factor of 
4.5 or less, and $100 rebates were offered for the replacement of older toilets using 3.5 or more gallons 
per flush, with a WaterSense labeled unit using 1.28 GPF or less. Between June 2011 and September 
2012 a total of 179 toilet rebates were issued to 134 households and 129 washing machine rebates were 
issued to 134 households. This exceeded the 135 toilets called for in the grant contract, and was slightly 
less than the 135 washing machine rebates expected. 
 
Task 4: Water Conservation Retrofit Program 
The retrofit program involved offering no cost faucet aerators and showerheads, as well as a $10 rebate 
on toilet dual flush adapter kits (making for a consumer cost of approximately $10 per kit). These items 
were funded through the cash match provided by the Town. Our original plan called for distributing 75 
retrofit kits (i.e. 75 packages of the above items). In practice, dual flush retrofit kits proved much less 
popular than expected, and a total of only 21 toilet retrofit kits were distributed to 13 households. By 
contrast, the other retrofit items were much more popular than expected with a total of 600 1.5 GPM 
showerheads being distributed, along with 600 1.0 GPM bath faucet aerators, and 500 1.5 GPM 
“kitchen” aerators. 
 
Task 5: Education Program 
A water conservation education program was implemented in the local fourth grades. The programs 
involved two separate one hour visits with each 4th grade class during which project staff covered the 
water cycle, watersheds, sources of local drinking water, the Town’s water infrastructure, groundwater 
contamination, groundwater-surface interactions, personal water use habits, and strategies for using 
water more efficiently at home. The instructor presented information to approximately 265 fourth grade 
students in twelve separate classes at the Dean S. Luce, Lt. Peter Hansen, and John F. Kennedy Elementary 
schools. In addition, we provided a letter that was sent home to parents with information about town 
rebate program, as well as information on in-home leak detection and repair.  
 
Task 6: Public Outreach Program 
Additional outreach and education activities which supported the overall objectives of the grant were 
also completed. Some of these activities included: 

 Three town wide mailers on water conservation topics 

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

 Meeting with senior citizens, and tabling at public library and water treatment facility 

 Paid advertisements in the local “Suburban Shopper” circular which is mailed to all homes in 
Canton weekly. 

 
Examples of all final outreach materials are included in the appendices.  
 
Task 7: Reporting 
All the required reporting tasks associated with the project were completed in accordance with the 
project scope. 
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Quantification of Water Savings 

A number of the project tasks involved outreach, education and social marketing activities which are 
difficult or impossible to directly quantify. However, it is clear that the comprehensive nature of the 
outreach campaign has substantially raised the profile of the water use issue in town. The campaign has 
achieved multiple points of contact with most residents of the town, which is reflected in the 
enthusiastic response of Canton residents to the rebate program and continuing decline in Canton’s per 
capita water use rates.  
 
Estimates of water savings reported below are based primarily on water usage data as reported in the 
“Residential End Uses of Water” study published by the Water Research Foundation in 1999 (WRF 1999) 
and the Handbook of Water Use and Conservation by Amy Vickers (Vickers 2001). 
 
Leak Detection and Elimination—As mentioned above, the leak detection and repair program resulted 
in elimination of an estimated 62 gallons per minute of leakage or 32.6 million gallons per year. 
Arguably, if not for the implementation of the leak detection program, these leaks would have 
continued indefinitely, wasting, in effect, an infinite amount of water. However, for purposes of this 
evaluation we have assumed a “useful life” for the leak repairs of one year. One interesting observation 
is that implementation of an annual leak detection program rather than a more typical “every other 
year” program, shortened the lives of these leaks by one year saving an additional 32.6 MGY. 
Implementing a twice annual leak detection program would have shortened the lives of these leaks by 
18 months, saving almost 20 million gallons additional gallons. 
 

Location Date Found Date 
Repaired 

Estimated 
Leak 

Rate (gpm) 
 

Leak Rate 
(gal/year) 

 

Cost1 
($/year) 

% of 
Annual 
Productio
n Cost2 

19 Mohawk Road 5/23/12 10/2/12 10 5,256,000 $15,242 0.72% 

15 Robbin Road 5/30/12 10/1/12 8 4,204,800 $12,194 0.56% 

1 Pinedale Lane 5/31/12 7/19/12 10 5,256,000 $15,242 0.72% 

10 Cynthia 6/8/12 7/2/12 1 525,600 $1,524 0.07% 

81 Morton Street 6/18/12 7/12/12 8 4,204,800 $12,194 0.56% 

5 Fencourt 6/20/12 8/4/12 25 13,140,000 $38,106 1.8% 

Total   62 32,587,200 $94,502 4.45% 
1
Assuming marginal consumption is supplied by MWRA 

2
Refer to section on cost savings below for supporting details 

 
Residential Washing Machines—The average number of loads of laundry per day per capita is 0.37 
(WRF 1999) and average household size in Canton is 2.49 persons (2010 census). That translates into 
336 loads per year, per Canton household. Average consumption of the various washing machines in 
service is 40.9 gallons per load (WRF 1999). This would be the equivalent of a water factor of 11.69 
assuming an average machine capacity of 3.5 cubic feet of laundry. 
 
Based on a review of the water factor and washer capacity information provided for efficient washing 
machines on the EPA EnergyStar website, the vast majority of modern efficient machines have an overall 
capacity (machine size) of 3.0 to 3.5 cubic feet of laundry. Rebates were issued for machines with a 
water factor of 4.5 or less. Assuming conservatively that all machines have a capacity of 3.5 cubic feet of 
laundry and are the least-efficient machines eligible for rebates (with a water factor of 4.5), we estimate 
per load consumption of 15.75 gallons for the rebated machines or a savings of 25.15 gallons per load 
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relative to the average of machines currently in use. This results in an estimated savings of 8,457 gallons 
per year, per machine. The 129 washing machine rebates issued by the program are thus estimated to 
avoid just over one million gallons per year of water use or almost 5.5 million gallons during the 
standard 5-year MassDEP planning period. Note that while MassDEP evaluates savings over a standard 
5-year planning period, the useful service life of the rebated machines is likely to be 15 years or more, 
during which time, a savings of almost 16.4 million gallons will be realized. In practice, the savings may 
be larger because of the conservative assumptions employed above. 
 

Number 
of 
Washers 
Replaced 

Existing 
Gal per 
Load 

Replacement 
Gal per Load 

Daily 
Household 
Loads 
(0.37 uses 
per 2.49 
people) 

Daily 
Household 
Savings 
Gals (daily 
loads x 
savings) 

Annual 
Household 
Savings 
Gals (daily 
x 365) 

Annual 
Program 
Savings 
Gals 
(rebates x 
annual ) 

Total 
Savings 
MassDEP 5 
Yr Planning 
Period, 
Gals  

Annual 
Dollars 
Saved 
(see 
below) 

Dollars 
Saved 
MassDEP 
5 Yr 
Planning 
Period, 

Percent of 
Annual 
Production 
(888 MGY) 

129 40.90 15.75 0.92 23.17 8,457.3 1,090,992 5,454,960 $3,163 $15,815 0.12% 

 
Residential Toilets—Canton also issued 179 toilet rebates for the replacement of older toilets to a total 
of 134 homes. Based on Canton’s average household population of 2.49 people (2010 census), the 
toilets in question will service the needs of a total of 333.66 people. On average, each of these 333 
people uses their home toilet (i.e. excluding offsite use) 5.05 times per day (WRF 1999), for a total of 
1,685 daily flushes. Per the rebate criteria, toilets replaced were 3.5 GPF units, and replacement units all 
used 1.28 GPF or less. The resulting savings is 2.2 gallons or more per flush. Extrapolating the above 
figures, the toilet rebate program has produced a savings of almost 1.4 million gallons per year or almost 
7 million gallons over the MassDEP standard 5-year planning period. It is notable however that the 
expected service life of the rebated toilets is 20 years or more, during which time some 27.3 million 
gallons and more than $79,000 will be saved. In practice, the savings will be higher because many 
WaterSense labeled toilets use less than 1.28 gallons per flush and some of the toilets being replaced 
use more than 3.5 gallons per flush. 
 

Number 
of Toilets 
and 
Hsholds     

Existing 
Toilet 
Flow 
Rate 
Gals 

New 
Toilet 
Flow 
Rate 
Gals 

Daily 
Household 
Uses (5.05 
uses per 
2.49 
people) 

Daily 
Household 
Savings 
Gals (daily 
use x 
savings) 

Annual 
Household 
Savings 
Gals (daily 
x 365) 

Annual 
Program 
Savings 
Gals 
(hsholds 
x annual) 

Planning 
Period 
Program 
Savings 
Gals (5 
years) 

Annual 
Dollars 
Saved 
(see 
below) 

Planning 
Period 
Dollars 
Saved (5 
years) 

Percent of 
Annual 
Production 
(888 MGY) 

179 / 134 3.5 1.28 12.57 27.92 10,189.12 1,365,342 6,826,710 $3,958 $19,790 0.15% 

 
Residential Showerheads—Average water consumption for showering is 11.7 gallons per capita per day 
(WRF 1999). For homes outfitted with showerheads that meet the current plumbing code (i.e. 2.5 GPM), 
this drops to 8.8 GPCD (WRF 1999). During the project, Canton distributed 600 showerheads with a flow 
rate of 1.5 gallons per minute to 361 households. Based on the WRF 1999 data, the Association 
estimates that households using a 1.5 GPM showerhead use 5.28 GPCD, a savings of 3.52 GPCD relative 
to a 2.5 gallon head and 6.32 GPCD relative to the average mix of showerheads in service. Given 
Canton’s average household population of 2.49 persons (2010 Census) and the 361 households 
retrofitted through the program, the showerhead program is estimated to have saved 2.1 million gallons 
per year relative to the average equipment in use, and a total of approximately 10.4 million gallons over 
the MassDEP standard 5-year planning period. In practice, the probable service life of the showerheads 
is 10 years or more, generating a savings of 20.7 million gallons. Installation of each showerhead was not 
directly verified, so it is possible that less than 100% of the showerheads requested were actually 
installed. However, even if one assumes that only 50% of the showerheads were installed, the savings 
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would still be more than 5 million gallons during the Mass DEP 5-year planning period and 10 million 
gallons over the service life of the devices. Because installation was not verified for the showerhead 
program, we have segregated these savings in the estimate of total project water savings presented 
below. 
 
Residential Faucet Aerators—Canton also distributed 600-1.0 GPM “bathroom” faucet aerators and 
500-1.5 GPM “kitchen” faucet aerators to 347 households. We know that per capita daily faucet use is 
10.85 gallons (WRF 1999). Assuming that 50% of this usage occurs in the bathroom, that the conversion 
to a 1.0 GPM aerator results in a 50% reduction in consumption (from 2.0 GPM to 1.0 GPM), and 
applying Canton’s average household population of 2.49 to the 347 retrofitted homes, we end up with 
an estimate that the program has retrofitted bathrooms serving a total population of 864 people each of 
whom is saving an estimated 2.71 gallons per day, for a total savings of just under 856,000 gallons per 
year or 4.3 million gallons during the MassDEP 5-year planning period. In practice the expected service 
life of the aerators is 10 years or more, during which time they will save an estimated 8.6 million gallons. 
Additionally assuming the remaining 50% of per capita faucet use occurs in the kitchen and that a 1.5 
GPM aerator increases kitchen efficiency by 25% (2.0 GPM to 1.5 GPM), our population of 864 people 
are each saving an average of 1.36 gallons per day in the kitchen, for a total savings of 428,000 gallons 
per year, 2.1 million gallons over the MassDEP 5-year planning period, or just under 4.3 million gallons 
over the 10 year expected service life. Thus total savings from the aerator program are estimated to be 
1.3 million per year, 6.4 million gallons during the MassDEP 5-year planning period, or 12.6 million 
gallons over the life of the devices. Even if one were to assume that 50% of the devices were never 
installed, the lifetime savings is still a significant 6.3 million gallons. However, because installation was 
not verified for the aerator program, we have segregated these savings in the estimate of total project 
water savings presented below. 
 
Dual-Flush Retrofit Kits—As mentioned above, the dual-flush kits were significantly less popular than 
expected and only 21 dual-flush rebates were issued to 13 households. The dual flush kits were 
distributed with a recommendation that they be used only on existing 1.6 GPF toilets, though the kits 
were not specifically prohibited for older toilets. When applied to a 1.6 GPF toilet, a dual flush kit 
generally converts it into a 1.6/1.0 dual flush unit. Past research suggests that 3 to 4 out of the typical 5 
daily per-person home flushes are liquid only. Assuming conservatively that the “short flush” is utilized 
three times and the full flush two times daily, we estimate a savings of 1.8 gallons per person, per day. 
The kits were distributed to 13 homes, with an estimated population of 32.37 people. Thus expected 
savings are 58.27 gallons per day or 21,268 gallons per year, 106,340 during the 5-year MassDEP 
planning period or 210,268 gallons over an anticipated 10 year service life. One added benefit of the 
dual-flush kits is that they may also help to reduce toilet flapper leaks, thus providing additional savings 
not quantified above. However, because installation was not verified for the dual-flush kit program, we 
have segregated these savings in the estimate of total project water savings presented below. 
 
Total Estimated Savings—Total estimated quantifiable savings are summarized in the table below. All 
together, directly estimated savings total approximately 38.4 million gallons per year, 61.8 million 
gallons over the standard MassDEP 5-year planning period, or a total of more than 110 million gallons 
over the expected service lives of the various fixtures and leak repairs. Finally, we expect the various 
outreach and education elements of the project will prompt consumers to modify their behavior in ways 
which cannot be directly measured over either the short-term or long-term. As a result, we expect the 
water savings resulting from the project will be significantly larger than the amounts estimated based on 
the rebate programs and leak repairs alone. 
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Total Estimated Water Savings 

     

Source 
Number 
of Units 

Total Gallons 
Saved per 

Year 

Total Gallons 
Saved MassDEP 

5-yr Planning 
Period 

 

Total Gallons 
Saved per Est 

Service Life 

Washing Machine Rebates 129 1,090,992 5,454,960 
 

16,364,882 

Toilet Rebates 179 1,365,342 6,826,710 
 

27,306,835 

Showerheads (installation not 
verified) 

600 2,073,559 10,367,797 
 

20,735,595 

Faucet Aerators  (installation not 
verified) 

1,100 1,283,639 6,418,193 12,836,386 

Dual Flush Kits  (installation not 
verified) 

21 21,268 106,340 210,268 

Leaks Repaired 6 32,600,000 32,600,000 
 

32,600,000 

Total Quantifiable Savings n/a 38,434,800 61,774,000 110,053,966 

 
 
Estimated Cost Savings 

In calendar year 2011, the Canton Water and Sewer Department used a total of just under 888 million 
gallons of finished water. The quantifiable estimated savings from the water conservation program of 
38.4 million gallons per year represent approximately 4.3% of total production. For the last several 
years, 100% of Canton’s water has come from the MWRA system as Canton was in the process of 
renovating existing local sources and bringing new local sources online. As of mid-2012, the majority of 
Canton’s water is coming from these new or renovated local sources. However, even once these local 
sources are fully online, Canton will continue to draw at least a small portion of its consumption each 
month from the MWRA system.  

Because local sources are operated in a first-on last-off mode, the reduced demand resulting from the 
water conservation program will primarily be reflected as reduced consumption from the MWRA system 
rather than from local sources. As such, the relevant cost comparison for evaluating the dollars saved by 
the conservation program is the wholesale cost of MWRA water. Canton’s average wholesale rate for 
MWRA water for FY13 is roughly $2,900 per million gallons. In addition, some portion of the town’s 
Water Department electricity and treatment costs may be related to the use of MWRA water, but for 
purposes of this analysis, these additional costs have been ignored. 
 
Total Water Department spending for the FY13 included $4,557,890 for operations which included 
$2,121,574 in MWRA service charges. Debt service for the period was $1,928,495, bringing the total 
budget for the department up to $6,486,385. 
 
Based on current wholesale MWRA rates, the quantifiable water savings generated by the program has 
resulted in an overall savings of approximately $111,360 per year, $179,000 over the standard MassDEP 
planning period, or $319,000 over the expected service lives of the various fixtures, which compares 
quite favorably to the one time project cost of somewhat less than $90,000.  
 



 

Page 7 

Segregating the leak detection activities from the other program elements, reveals that over a one year 
timeframe the leak detection program has avoided $94,590 in wholesale MWRA charges, which 
compares extremely favorably with the roughly $21,000 cost of all leak detection and repair activities, 
amounting to a 450% profit for every dollar invested. Interestingly, the savings associated with stopping 
these leaks six months earlier would be $47,295, thus providing a strong cost justification for moving to 
implementation of a full leak detection survey and repair program every six months. 
 
Looking at the quantifiable savings from rebates and outreach activities—excluding the cost of leak 
detection and recognizing that the savings from outreach activities are only partially quantified—we find 
that over the course of one year, the outreach and rebate activities will save some $16,907 which does 
not compare very favorably to the roughly $69,000 cost of these activities. However, the full benefits of 
the rebate and outreach activities will not be recognized in a single year, but rather will be recognized 
over the lifetime of fixtures distributed and the lifetime of new consumer behaviors established. These 
lifetime cost savings amount to $224,613 which compares very favorably to the cost of operating the 
program. Even looking only at the more conservative MassDEP standard 5-year planning period, savings 
will be $84,535, a level which still substantially exceeds the one-time cost of implementing the program. 
Bear in mind that because the savings from the outreach element of the program are not fully 
quantified, and because the wholesale cost of water is expected to rise at greater than the rate of 
inflation for years to come, the actual savings would be even larger. 
 
Difficulties and How They Were Addressed 
Overall the project went smoothly, although more time than originally expected—roughly 15 months 
rather than 12 months—was required to make use of all the available rebate funds. 
 
Though not difficulties, as such, there were a number of surprising results and lessons learned from the 
project. Some of these included: 

 Providing a larger rebate for toilets than washers ($100 vs $75) may have been effective in spurring 
a higher rate of toilet rebate requests relative to washer rebates than we have seen in other towns, 
though program eligibility requirements were also an important factor. 

 The level of interest in showerheads and aerators was much higher than we have observed in other 
communities, and we suspect the rate of uptake for these devices may begin to taper off as time 
goes on. 

 Interest in dual-flush retrofit kits was surprisingly limited. 

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

Recommendations for Follow-up 

The water conservation program in Canton seems to have been received with enthusiasm on the part of 
water customers and the public schools. Now that the grant has come to an end—and in fact the grant 
program itself has been discontinued—we would encourage the town to continue some form of 
comprehensive, ongoing water conservation program using its own funds as a strategy for both 
minimizing the environmental impact of its water supply operations and reducing the long term 
operating and capital costs of the water supply system. Such a program should incorporate rebates, 
public outreach, and leak detection/repair efforts. 
 
In the outreach area, Canton should continue to use a variety of media to spread the word about water 
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conservation including a limited number of freestanding mailers, continued advertising in the suburban 
shopper, and the addition of periodic information with water bills such as a short newsletter that covers 
both water conservation and other departmental issues. There are also excellent opportunities to 
expand the school education programs, by partnering with other grade levels, engaging students 
themselves to develop innovative outreach materials and potentially incorporating a greater focus on 
stormwater management into the program. There are also opportunities to enhance the program by 
expanding participation at community events including activities such as distribution of drought tolerant 
grass seed. Two other areas that should receive further consideration are developing targeted 
communications that give consumers specific information about their own water use, and outreach to 
non-residential and multi-family residential water customers who make up important components of 
Canton’s overall demand. 
 
The rebate program and showerhead/aerator giveaways should continue to be available to residents as 
part of the overall plan to reduce consumption. The specific devices included in the program and 
eligibility criteria should be reviewed periodically. The town should consider experimenting with rebates 
or incentives intended to target irrigation use, as well as making multifamily housing eligible for 
participation in the programs. 
 
In addition, Canton should continue its practice of conducting annual leak detection surveys and 
repairing all discovered sources of water loss. Canton should consider increasing the frequency of its 
leak detection efforts, as it appears this would be more than cost justified. 
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Summary  
 

Using a digital correlator, a distribution map and the assistance of the water department personnel, 

Thurber Consultants Inc. performed a comprehensive Leak Survey on the Canton Water Company 

water distribution system.  Utilizing a digital correlator and sonic leak detection equipment to pinpoint 

leaks, 7 leaks were identified and pinpointed within the 120 miles of water main surveyed.  The total 

water loss of these leaks is estimated to be 69 gallons per minute totaling 36,266,400 gallons per year.   

 

Individual leak reports can be found on the following pages and a summary of the total estimated 

water loss is included at the end of this report.  The individual leak reports outline the details of each 

leak and include a diagram pinpointing the actual leak along with an estimation of water loss 

associated with the leak. 

 

All survey work for this study was performed by Donald Thurber. Donald is the founder and principal 

of Thurber Consultants Inc. which was founded in 1996 and specializes in providing leak detection 

and Backflow Preventer testing services for municipal and private clients across New England. Don 

has 18 years of experience working on leak detection projects, 10 years using Radcom correlators and 

has received training from Heath Consultants and New England Water Works including specific 

training provided by Jim Liston of Radcom Technologies in the equipment used in this study. Don’s 

past relevant experience includes Municipal Leak Surveys for Ayer, Canton, Medway and Topsfield. 

A copy of Don’s resume is attached for further reference. 

 

Canton’s leak detection survey was conducted using a Radcom model RS 5901 sound logging 

correlator purchased in 2002. A copy of the manufacturer’s standard operating procedures is attached 

for reference. The correlators are permanently calibrated at the factory and as such no field calibration 

was performed. Required field maintenance of the equipment consists solely of periodic battery 

replacement, which was performed as needed according to the manufacturer’s recommended 

procedures. While leaks were located and pinpointed using the Radcom correlators, project staff also 

had access to a Heath Consultants Aqua-scope acoustic leak detection equipment which was available 

to further confirm results obtained using the correlators. As with the Radcom equipment, the acoustic 

equipment only requires battery replacement and is maintained and operated in accordance with all 

manufacturer standard procedures. 

 

The survey methodology involved using a correlator throughout the system at every accessible 

hydrant, and specific valves if no hydrants were available or additional points were needed first by 

mapping out sub-divisions that could be surveyed during the day. Industrial and heavy traffic roads 

were surveyed during the night. While surveying, recording times were set in accordance with the 

manufacturer recommendations for the specific size, type of pipe and length of correlation, assuring 

that no correlations exceeded the manufacturer’s maximum recommended distance.  All survey work 

was completed during clear weather conditions as rain can interfere by adding background noise to the 

correlation. At each location where a leak is found a report is completed describing the ground cover, 

location of the leak, estimated leakage rate, etc. After the leaks are repaired Donald returns to the leak 

areas and re-correlates to assure repair, if available Donald is present when the leaks are repaired. 



Thurber Consultants Inc.    Page: One

P.O. Box 10    Date: May 18, 2012

Sutton, MA  01519
Tel:  800-949-1341
Email: thurberconsultants@verizon.net              Public Private      Easement

LEAKAGE CONTROL REPORT               Leak Indication Classification:
            WATER SURVEY                      I (C) II (B)   III (A)

Company:  Canton Water Department District

City: Canton State: Ma

Nearest Street Address:  27 Algonquin Road

LEAK APPEARS
INDICATION OF LEAK: LEAKAGE DETECTED AT: TO BE ON: COVER:

 Sonic  Main Valve  Main  Concrete

 Surfaced Water  Curb Valve X  Service X  Asphalt X

 Correlator X  Meter Box  Joint Connection  Brick

 Selected Test  Hydrant  Gravel

ESTIMATION OF LEAKAGE:  Hydrant  Valve  Soil

 7GPM  Misc.  Other

 See Remarks

           LEAK

Algonquin Road

REMARKS:

 Service Leak.

 
 House#27



Thurber Consultants Inc.    Page: Two

P.O. Box 10    Date: May 23, 2012

Sutton, MA  01519
Tel:  800-949-1341
Email: thurberconsultants@verizon.net              Public Private      Easement

LEAKAGE CONTROL REPORT               Leak Indication Classification:
            WATER SURVEY                      I (C) II (B)   III (A)

Company:  Canton Water Department District

City: Canton State: Ma

Nearest Street Address:  19 Mohawk Road

LEAK APPEARS
INDICATION OF LEAK: LEAKAGE DETECTED AT: TO BE ON: COVER:

 Sonic  Main Valve X  Main  Concrete

 Surfaced Water  Curb Valve  Service X  Asphalt X

 Correlator X  Meter Box  Joint Connection  Brick

 Selected Test  Hydrant  Gravel

ESTIMATION OF LEAKAGE:  Hydrant X  Valve  Soil

 10 GPM  Misc.  Other

 See Remarks

LEAK Mohawk Road

REMARKS:

 Service Leak.

 
House#19



Thurber Consultants Inc.    Page: Three

P.O. Box 10    Date: May 30, 2012

Sutton, MA  01519
Tel:  800-949-1341
Email: thurberconsultants@verizon.net              Public Private      Easement

LEAKAGE CONTROL REPORT               Leak Indication Classification:
            WATER SURVEY                      I (C) II (B)   III (A)

Company:  Canton Water Department District

City: Canton State: Ma

Nearest Street Address:  15 Robbin Road

LEAK APPEARS
INDICATION OF LEAK: LEAKAGE DETECTED AT: TO BE ON: COVER:

 Sonic  Main Valve  Main  Concrete

 Surfaced Water  Curb Valve  Service X  Asphalt X

 Correlator X  Meter Box  Joint Connection  Brick

 Selected Test  Hydrant  Gravel

ESTIMATION OF LEAKAGE:  Hydrant X  Valve  Soil

 8 GPM  Misc.  Other

 See Remarks

          stonewall

Robbin Road Leak

REMARKS:

  Service Leak

 
House#15



Thurber Consultants Inc.    Page: Four

P.O. Box 10    Date: May 31, 2012

Sutton, MA  01519
Tel:  800-949-1341
Email: thurberconsultants@verizon.net              Public Private      Easement

LEAKAGE CONTROL REPORT               Leak Indication Classification:
            WATER SURVEY                      I (C) II (B)   III (A)

Company:  Canton Water Department District

City: Canton State: Ma

Nearest Street Address:  1 Pinedale Lane

LEAK APPEARS
INDICATION OF LEAK: LEAKAGE DETECTED AT: TO BE ON: COVER:

 Sonic  Main Valve X  Main X  Concrete

 Surfaced Water  Curb Valve  Service X  Asphalt X

 Correlator X  Meter Box  Joint Connection  Brick

 Selected Test  Hydrant  Gravel

ESTIMATION OF LEAKAGE:  Hydrant X  Valve  Soil

 10 GPM  Misc.  Other

 See Remarks

         Hydrant
  LEAK

Pinedale Lane

REMARKS:

 Service Leak or Small Main Break.

House#1



Thurber Consultants Inc.    Page: Five

P.O. Box 10    Date: June 8, 2012

Sutton, MA  01519
Tel:  800-949-1341
Email: thurberconsultants@verizon.net              Public Private      Easement

LEAKAGE CONTROL REPORT               Leak Indication Classification:
            WATER SURVEY                      I (C) II (B)   III (A)

Company:  Canton Water Department District

City: Canton State: Ma

Nearest Street Address:  10 Cynthia 

LEAK APPEARS
INDICATION OF LEAK: LEAKAGE DETECTED AT: TO BE ON: COVER:

 Sonic  Main Valve  Main  Concrete

 Surfaced Water  Curb Valve  Service  Asphalt

 Correlator X  Meter Box  Joint Connection  Brick

 Selected Test  Hydrant X  Gravel

ESTIMATION OF LEAKAGE:  Hydrant X  Valve  Soil X

 1 GPM  Misc.  Other

 See Remarks

  Hydrant

Cynthia

REMARKS:

  Hydrant Leak.

 
  House#10



Thurber Consultants Inc.    Page: Six

P.O. Box 10    Date: June 18, 2012

Sutton, MA  01519
Tel:  800-949-1341
Email: thurberconsultants@verizon.net              Public Private      Easement

LEAKAGE CONTROL REPORT               Leak Indication Classification:
            WATER SURVEY                      I (C) II (B)   III (A)

Company:  Canton Water Department District

City: Canton State: Ma

Nearest Street Address:  81 Morton Street

LEAK APPEARS
INDICATION OF LEAK: LEAKAGE DETECTED AT: TO BE ON: COVER:

 Sonic X  Main Valve X  Main  Concrete

 Surfaced Water  Curb Valve  Service X  Asphalt X

 Correlator X  Meter Box  Joint Connection  Brick

 Selected Test  Hydrant  Gravel

ESTIMATION OF LEAKAGE:  Hydrant X  Valve  Soil

 8 GPM  Misc.  Other

 See Remarks

Morton Street Leak

REMARKS:

  Service Leak.

 House#81



Thurber Consultants Inc.    Page: Seven

P.O. Box 10    Date: June 20, 2012

Sutton, MA  01519
Tel:  800-949-1341
Email: thurberconsultants@verizon.net              Public Private      Easement

LEAKAGE CONTROL REPORT               Leak Indication Classification:
            WATER SURVEY                      I (C) II (B)   III (A)

Company:  Canton Water Department District

City: Canton State: Ma

Nearest Street Address:  5 Fencourt

LEAK APPEARS
INDICATION OF LEAK: LEAKAGE DETECTED AT: TO BE ON: COVER:

 Sonic  Main Valve X  Main X  Concrete

 Surfaced Water  Curb Valve  Service  Asphalt X

 Correlator X  Meter Box  Joint Connection  Brick

 Selected Test X  Hydrant  Gravel

ESTIMATION OF LEAKAGE:  Hydrant  Valve  Soil

 25 GPM  Misc.  Other

 See Remarks

Lantern

          LEAK

Fencourt

REMARKS:

  Possible main break.



ESTIMATED WATER LOSS

ESTIMATION      

 ADDRESS                                                 OF LEAK (GPM)

 27 Algonquin                                                     7

19 Mohawk                                                       10

 15 Robbin                                                           8

 1 Pinedale                                                         10

 10 Cynthia                                                         1

      81 Morton                                                          8

 Fencourt                                                            25
 

 TOTAL GALLONS PER MINUTE                  69

 TOTAL GALLONS PER DAY                     99,360

 TOTAL GALLONS PER MONTH             3,022,200

 TOTAL GALLONS PER YEAR               36,266,400



Thurber Consultants Inc.                                           Phone 800-949-1341 
P.O. Box 10                                                Email: thurberconsultants@verizon.net 
Sutton, Ma 01590  

                             
 

 

 

 

 

CREDENTIALS/EXPERIENCE OF STAFF         
 

 

 

Donald T. Thurber  
 

  Certified Backflow Device Tester and Cross Connection Control Inspector since 1990 by The New 

     England Water Works Association, The Massachusetts Department of Environmental Protection 

     The State of Connecticut Department of Public Health and The State of New York Department of  

     Health.          

 

  Backflow Testing License #MA-2212   #NE-2145   #CT-191097   NY#-5023 

     Cross Connection Control Survey License #230  

 

  Completed over 10,000 Device Tests and over 6,500 Cross Connection Control Surveys. 
 

  Certified Leak Surveyor by Heath Consultants in 1994 with over 6,000 miles of leak experience. 

 

  Member of The New England Water Works Association. 
 

  Ten years experience in water meter testing and calibration. 

 

 

 

 

Christine D. Thurber  
 

  Awarded a Bachelor of Science Degree in Business Management from Bentley College, 

     Waltham, MA in 1991.   

 

  Awarded a Masters Degree in Business Administration from Nichols College,  

     Dudley, MA. in 1998 

 

  Twenty years experience in business management and accounting. 
 

  Extensive Computer Software and Hardware Experience: 
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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 

Office Machine
Text Box

Office Machine
Text Box

Office Machine
Text Box
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~ 

10 Minutes Recording 1 15 Minutes 

Wait 
Time 

Recording Interval 

Recording 2 15 Minutes 

Recording Interval 

Recording 3 

Suggested "Recording Periods" for different Pipe material and sizes: 

Select the number of 
Recordings required. 
More than 1 is 
suggested, to eliminate 
usage. 

2 or 3 Recordings are 
often adequate 

The time period 


between tests 


1 Minute 

2 Minutes 

5 Minutes 

10 Minutes 

'te1!l1l,liltm 
20 Minutes 

25 Minutes 

30 Minutes 

35 Minutes 

40 Minutes 

45 Minutes 

50 Minutes 

55 Minutes 

1 Hour 

2 Hours 

3 Hours 


Pipe Material Pipe 
Diameter 

Short Distance 
Recording Time 

Long Distances 
Recording Times 

Very Long Distances 
Recording Times 

Metal 
Metal 

~ 
Asbestos Cement 
Asbestos Cement 

Up to 6" 
8" + 

Up to 6" 
8" + 

10 Seconds (0-500 Feet) 
10 Seconds (0-500 Feet) 

10 Seconds (0-500 Feet) 
20 Seconds (0-300 Feet) 

10-20 Seconds (500-3000 Feet) 
10-20 Seconds (500-2000 Feet) 

20 Seconds (500-1500 Feet) 
30 Seconds (300-1500 Feet) 

20-120+ Seconds (Over 3000 Feet) 
20-120+ Seconds (Over 2000 Feet) 

Not Recommended 
Not Recommended 

MOPE/PVC 

MOPE/PVC 

Up to 4" 

4"+ 
30 Seconds (0-150 Feet) 

60 Seconds (0-150 Feet) 

60 Seconds (150-500 Feet) 

120+ Seconds (150-500 Feet) 

Not Recommended 

Not Recommended 

Note. Each CP logger has a maximum of 4 minutes logging time. (Assuming standard memory fitted) 

Hence you can use the above table to plan the number of tests that can be carried out per deployment 
session. 
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The most simple to use and advanced 
water leak detector 
Heath Consultants Incorporated has been providing ser-
vices and products for the detection of water leaks for 
over 35 years.  The Heath AQUA-SCOPE is the most 
fi eld proven instrument on the market, with thousands 
in use worldwide.

The AQUA-SCOPE water leak detector is an instrument 
which amplifi es the frequencies (sound waves) generated 
by a water leak.  It is simple to use and extremely reliable.  
Operators fi nd that the AQUA-SCOPE allows maximum 
freedom of movement and superior sensitivity of the audio 
and visual signals, thereby improving on the detection 
and pinpointing of leaks from the surface.

The AQUA-SCOPE allows an operator to choose be-
tween the ground and direct contact microphones to 
detect sonic frequencies.  Electronic circuitry within the 
AQUA-SCOPE amplifi es the sound of the water leak and 
the operator interprets the differences in signal strength 
to localize the leak for fast pinpointing.

AQUA-SCOPE

Features:
Lightweight.

Rugged-metal protective housing.

Simple to use - only two control settings.

Comfortable to wear for long term use.

On/off switch for listening to water leak 
sounds only.

No fi lter adjustment required.

Special sensor suspension shielding for 
maximum signal pickup.

See back for specifi cations and
ordering instructions

®



Heath Consultants Incorporated
Houston, TX
713/844-1300 
Fax: 713/844-1309
1-800-HEATH-US
www.heathus.com

Heath AQUA-SCOPE Kit:  
      P/N 2903768 - The Heath AQUA-SCOPE complete unit 

includes:  receiver module, ground microphone with 
handle, 2 microphone cables, direct contact micro-
phone with 2 extensions, headphones, carrying case, 
and instruction manual.

Heath AQUA-SCOPE DC:  
      P/N 2903771 - Includ-

ed:  amplifi er module, 
headphones, direct 
contact microphone, 
one microphone cable, 
and instruction manual.

Meter Module:  
      P/N 2923754 - with 110 

VAC Battery Charger.
      P/N 2923698 - with 220 

VAC Battery Charger.

Magnetic Tip:
      P/N 2923776-3 - use 

with the direct contact 
microphone.

Extension for Direct Con-
tact Microphone:

      P/N 2913774

Plunger Bar, 40” with insulated handle:
      P/N 1900464

Resonant Plate with spike:
      P/N 2921326 - used for leak pinpointing on soft soil.

Good Vibrations Training Program:
      P/N 7104592 - DVD Video in English
      P/N 7104591 - DVD Video in Spanish

Descriptions

Specifi cations
Receiver Module:  high-fi delity electronic module, 

provided with loops to be belt worn - 1.4 lbs. (.6 
kg).

Power:  2 - alkaline 9  volt Energizer No. 522 or 
equivalent.

Operating Life:  30 hours of continuous use.

Meter Module (accessory):  analog meter indicates 
intensity of leak;  rechargeable, provided with 
loops to be belt worn - 1.2 lbs. (.5 kg).

Meter Module Power:  1 Ni-Cad, 9v rechargeable 
battery.

Battery Charger: 
 available in 110v or 220v - 3 lbs. (1.4 kg).

Headphones: 600 ohms only - 1 lbs. (.45 kg).

Ground Microphone:  supplied with lightweight, 
detachable handle - 29.5 in. (75 cm) long; 2.6 
lbs. (1.2 kg).

Direct Contact Microphone:  lightweight - 10.5 in. 
(27 cm) long; .75 lbs. (.3 kg).

Direct Contact Microphone Extensions:  by add-
ing 2 extensions supplied with kit, microphone 
extends to 4 ft. (122 cm).  Additional extensions 
may be added to direct contact microphone - 2 ft. 
each (61 cm); 1 lb. (.45 kg).

Magnetic tip (accessory):  convenient accessory, 
added to direct contact microphone, adheres to 
all ferrous objects and allows hands to be free - 
9 oz. (.25 kg).

Weight of Complete Unit:  17 lbs. (7.73 kg).
      plastic rugged case - 14.5 x 6 x 30 in. (37 x 15 x 

76 cm).

Shipping Carton (H-W-L):  16 x 8 x 32 in.
                    (41 x 21 x 81 cm).

Total Shipping Weight:  20 lbs. (9 kg).

Warranty:  1 year workmanship, labor and parts.

Distributed by:

AQUA-SCOPE

Heath Consultants Incorporated operates under a continual product improvement program and reserves the right to make improvements and/or changes without prior notifi cation. 

2/09
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                                                         Town of Canton  
                                                             Leak survey repairs 
 
 
First leak was fire hydrant 10 Cynthia was repaired 7/02/2012 had stones in the seat no 
parts were required to repair 3 hrs      foreman     36.20 per HR 
                                                            Technician 30.43 per HR 
                                                             Laborer     24.11  per Hr  
                                                                              $272.22 total 
 
 

81 Morton street service leak done 7/12/12  required 16 feet of 1” copper 4.67 = 
$74.72 

7 Hours labor                            Foreman        $36.20 
                                                  Technician     $30.43 
                                                   Laborer         $ 24.11 X2 
                                                                         $803.95 labor 

                               Backhoe        $125.00 per Hr  $875.00 
                               Dump truck   $75.00 per Hr    $525.00 
                                                         Parts              $74.72 
                                                         Total              $2278.67  
 
     1Pinedale  service leak at corporation required 3 feet of 1 inch copper 7/19/2012 
     4 hours labor                             Foreman         $36.20 
                                                       Technician     $30.43 X2 
                                                       Laborer          $24.11   
                                                       Total Labor    $484.68 
                              Backhoe        $125.00 per Hr  $500.00 
                              Dump truck   $75.00 per Hr    $300.00 
                              Parts                                         $14.01  
                              Total                                        $1298.69 
 
 
 
   5 Fencourt main break old repair 6” wrap 8/4/12 
   4 Hours labor                           Forman              $36.20 
                                                    Technician         $30.43X2 
                                                    Laborer              $24.11  
                                                    Total Labor       $484.68 
                             Backhoe        $125.00per Hr    $500.00 
                             Dump truck   $75.00per Hr      $300.00 
                             Parts  6” SS wrap                     $85.85   
                             Total                                         $1370.53 
 
 
 



                                                                                                                                                                              
 
                       19 Mohawk Rd Service leak at corporation 3 feet 1 inch copper 10/2/12 
                        4 hours labor                              Foreman             $36.20 
                                                                           Technician          $30.43X2 
                                                                           Laborer               $24.11        
                                                                           Total labor          $484.68 
                                                     Backhoe        $125.00per Hr     $500.00 
                                                     Dump truck   $75.00per Hr       $300.00 
                                                     Parts 3’ 1” copper                      $14.01 
                                                                                                        $1298.69 
 
 
                       Paving for all jobs Asphalt 63.00 per ton 13 tons used $819.00 
                                                     Grand Total                             $7337.80 
 
                     Rechecked 27 Algonquin no leak could be found. 
                     15 Robin Road on customer side homeowner to repair. Was done some time 
in October 
                     All leaks were within 3 feet of marked location     
 
                     




















































































































