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Introduction 
 
In accordance with the requirements of the Massachusetts Department of Environmental 
Protection (MassDEP) Water Conservation Grant Project 10-03/WCG, the Town of Rutland is 
pleased to submit the Final Project Report. A water audit, leak detection survey and leak repairs 
were completed under this project. This report summarizes the project, including the methods of 
data collection, results, conclusions and recommendations to further reduce water losses and 
project effectiveness. 
 
The Town of Rutland is currently supplied with water from Muschopauge Pond. Muschopauge 
Pond is the town's sole source of supply.  Water is pumped from the Muschopauge Pond pump 
station to the water treatment plant. Both facilities are located adjacent to the pond. The water 
treatment plant, built in l997, has a capacity of 1.5 million gallons per day (MGD). Treatment 
processes for the plant include screening, coagulation, clarification, filtration, pH adjustment, 
corrosion control, fluoridation and chlorine disinfection.   
 
The Town's water treatment plant is operated on average eight hours per day, seven days a week 
and provides the highest quality water to the residents of Rutland. On average, the plant produces 
140 million gallons (MG) of water each year. Water quality is continuously monitored through 
sampling, laboratory testing and computer analysis to assure the Town's water meets and exceeds 
state and federal drinking water regulations at all times.  
 
Treated water is pumped from the water treatment plant at Muschopauge Pond to two 1 MG 
concrete storage tanks on Rice Hill.  Water then flows into the distribution system from these 
tanks providing quality drinking water to approximately 5,025 customers. The distribution 
system consists of 27 miles of pipe ranging in size from 2-inch up to 16-inch. Pipe materials 
include unlined cast iron, ductile iron, transite and PVC.  The distribution system also consists of 
1,520 service connections.  System storage and pressure are maintained through the use of the 
storage tanks on Rice Hill. There is only one pressure zone throughout the system. 
 
The Town was awarded a MassDEP Water Conservation Grant in 2011 to conduct a water audit 
and leak detection survey and repairs for the Town's water system. The purpose of the project 
was to identify and reduce the amount of unaccounted for water in the Town's drinking water 
works and distribution system in addition to conserving water. Identifying the source of 
unaccounted for water and eliminating potential water losses will reduce the quantity of water 
withdrawn from Muschopauge Pond. A reduction in water losses will also reduce the amount of 
water treated and pumped into the distribution system, ultimately saving labor, energy and 
chemical costs. Correlating a monetary value to the reduction in water losses emphasizes the 
overall benefit of the project and helps promote water conservation now and in the future. 
 
Task 1 – Water Audit 
 
The purpose of a water audit is to balance the volume of drinking water produced with the 
volume billed and account for the remaining water (loss). By identifying the amount of water lost 
and comparing it to the costs associated with this loss, the Town will be able to select and 
implement programs to reduce losses to their water system. For this audit, the three-year period 
of 2008-2010 was examined. Data was collected from the following sources: MassDEP Public 
Water Supply Annual Statistical Reports, service and calibration records, accounting records and 
discussions with the Town. The MassDEP provided the Water Management Act (WMA) 
Program's Guidance Document and Forms for a Water Audit to help determine the total 
unaccounted for water in the system. The completed Forms 1 through 6 are attached in Appendix 
A and summarized below. 
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Form 1 – Uncorrected Total Water Supply from Sources of Supply Master Meter Reading 

This form is used to summarize the pumping records for the water supply source. The surface 
water body of Muschopauge Pond currently supplies all of the Town's water needs. The Town 
does not purchase any water from other communities. Water is pumped from the Pond to the 
treatment plant and the finished water is then pumped to the Rice Hill storage tanks and into the 
distribution system. The average annual source water supply was determined to be 
approximately 141.7 MG. 
 
Form 2 – Uncorrected Customer Meter Records 

This form is used to summarize metered readings for individual users. The Town bills its water 
customers based on a block rate for every 100 cubic feet of water metered. The rate increases 
with consumption in the following increments; after the first 500 cubic feet of water used, after 
2,500 cubic feet of water used, after 3,500 cubic feet of water used. Every year the Town reviews 
the water rates and every two years adjusts the rate as needed to provide adequate revenue for 
operation and maintenance needs. 
 
The Town currently has three types of meters in the distribution system. All residential and 
business meters have outside readers. Approximately 24% of the meters require a meter reader to 
manually read the outside meter reader display and input the data. Sixty three percent of the 
meters are read with a remote reader, which accepts a signal from an outside meter and inputs it 
into the handheld device carried by the meter reader. The balance of the Town's meters are new 
and are read electronically from a Water Department vehicle as it drives by the building. School 
buildings are the only meters in Town that require Water Department personnel to enter the 
building and read the actual meter. The Town currently reads all meters quarterly. All meter 
reading information is obtained on one of three types of electronic devices. This information is 
uploaded directly to the Town's billing system. The Town prepares and prints all invoices and 
bills each customer quarterly. Readings that show a large variation from previous readings are 
verified prior to bills being mailed. If there is a discrepancy with the bill, the customer provides 
the reading at the meter in the building and the Town evaluates this information in comparison to 
what the meter reader collected. The error rate is negligible since each reading is compared with 
historical data. The Town includes meter malfunctions as a small volume in their unaccounted 
for water reported in the Annual Statistical Report. Additionally, the Town also meters and bills 
water used for construction projects and other temporary uses. 
 
The total metered customer water use for the years 2008, 2009, and 2010 were obtained from the 
Town's Annual Statistical Reports. The breakdown included residential, commercial, 
agricultural, institutional and municipal categories. The three-year average annual water usage, 
based on customer meter records, is approximately 92.5 MG. Over the course of the auditing 
period, there were two water services that were not metered. These services are billed for an 
estimated volume of water used, which is approximately 60,000 gallons per year. The three-year 
estimate of total water sold but not metered is 0.06 MG. 
 

In an effort to enhance meter reading operations and efficiencies, in 2010 the Town implemented 
a small meter replacement program. The Town researched two brands of meters during their 
review for replacement meters. They chose a system that will provide a mobile radio-read 
network, allowing meter readers to gather data from their vehicles. The supplier was able to 
integrate their data software with the Town's existing billing software. Since a large portion of 
the system's existing meters are outdated and the electronic reading equipment is obsolete, these 
meters are first priority. Currently the budget for new meter purchases is small and staffing is 
minimal, only allowing for approximately 120 new meter replacements per year. The new meters 
will increase efficiency and accuracy, lower operational and labor expenses and reduce the 
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burden of meter reading on the Water Department allowing them to reallocate their time to other 
water system maintenance. 
 
Form 3 – Pumping and Treatment Costs 

This form outlines the average base pumping and treatment costs for the water supply source. 
The pumping and treatment costs for the treatment plant and the pumping stations include the 
cost for chemicals, fuel and electricity. The Town does not purchase water from other sources so 
there are no costs associated with this. These cost values were entered on Form 3 and the total 
average annual pumping and treatment cost calculated was approximately $83,000. Factoring in 
the amount of treated and pumped water supplied to the system, the cost is approximately $585 
per million gallons pumped and treated. 
 
Form 4 – Source Meter Error Adjustments to the Total Amount of Water Supplied to the System 

This form uses the source water meter errors determined after calibration to adjust for known 
water volume errors. The Town performs annual testing of its source meter. Repairs and 
calibrations are made by AD Instruments Inc. as needed. Upon completion of the inspections and 
any repairs, the Town is provided with a service report that indicates the date the meter was 
tested/calibrated and lists the accuracy determined during testing. 
 
The raw water and finished water meters were installed when the plant was built in 1997 and are 
tested and calibrated annually.  In 2008 the Town found that the finished water meter was over 
registering. They had the meter calibrated twice and found the flows to be much more accurate. 
In testing the finished water meter, the technician is able to isolate the finished water flow from 
the treatment plant and utilize a yard hydrant at the plant to obtain accurate flow information. It 
was estimated that the meter was registering an additional 30,000 gallons per day for 180 days 
amounting to approximately 11 MG of additional water being recorded but not processed. An 
estimated 11% error (equating to approximately 1.6 MG) was applied to the source meter for the 
year 2008. In 2009 the meter was found to be under registering by a small amount. An estimated 
1.2% error (equating to approximately 165,000 gallons) was applied to the source meter for year 
2009. In 2010 the meter was found to be recording accurately and no source meter error 
adjustment was made.  Currently, only the meter electronics are tested and calibrated. The Town 
intends to periodically have the flow meters thoroughly inspected in the future. The average 
annual adjusted volume of water attributed to source meter error is approximately -1.43 MG. 
 
Form 5 – Distribution System Large Service Meter Adjustments 

This form provides a water volume adjustment to large distribution system meter errors after 
calibration. The Town does not have any large meters (>2") in the distribution system. Therefore, 
a value of zero gallons was used for the total annual adjustments to large meter water sales on 
Form 5. 
 
Form 6 – Water Audit Worksheet 

This form summarizes the unaccounted for water losses and associated costs based on data 
provided from Forms 1 through 5. In addition, the following information was analyzed and 
incorporated into Form 6: 
 

• Faulty Valve Controlling Devices – The Town does not have an altitude valve on either 
water storage tank. There are no recorded incidents of tank overflows from 2008 through 
2010. New equipment was installed in 2012 during the construction of the second tank to 
monitor tank overflows and tank levels. There is one pressure zone throughout the 
distribution system and no pressure reducing valves are used. There are no pressure or 
surge relief valves in the system. A value of zero million gallons was entered on Form 6 
Line 2b. 
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• Billing Procedure Error – No billing procedure errors were identified by the Town during 
the course of this audit, therefore a value of zero was entered on Form 6 Line 5b. The 
Town collects meter readings using several types of hand held devices, which upload the 
information directly to the Town's computer for billing. Manual entry of data is not 
required. Meter readings are reviewed against historical data. In the case of a large 
discrepancy, the meter is re-read and checked for problems. The Town handles billing 
errors brought up by customers on a case-by-case basis. 

 

• Unmetered Authorized Public Uses of Water – The annual average was calculated to be 
approximately 7.3 MG. Fire protection and training, hydrant and water main flushing, 
sewer and stormwater system flushing, street sweeping, major water main breaks, meter 
calibration and flow testing are all unmetered water uses that contribute to this total. A 
value of 7.326 MG was entered on Form 6 Line 9. 

 

• Unmetered Miscellaneous Losses – The annual average was calculated to be 
approximately 6.27 MG. Bleeders and blowoffs, service leaks, illegal connections, theft 
and meter malfunctions are all unmetered miscellaneous losses contributing to this total. 
A value of 6.27 MG was entered on Form 6 Line 10. 

 
Based on the data processed in Form 6, the total identified annual water losses were estimated to 
be approximately 13.6 MG due to a very large service leak in 2010. The annual unidentified 
water losses were approximately 34.2 MG. The percentage of unaccounted for water was 
estimated at 24.36% and the annual cost due to unidentified water losses was approximately 
$20,000. 
 
Task 2 – Leak Detection Survey and Task 3 – Leak Repairs 
 
The purpose of a leak detection survey is to locate, identify and repair leaks in the distribution 
system. In 2011 the Town contracted Heath Consultants Incorporated to perform a correlation 
leak detection survey of the entire water distribution system. Mr. Rick Walter of Heath 
Consultants performed a leak detection survey from November 7 through November 11, 2011. 
Rick Walter has over twenty-one years of experience with Heath conducting leak detection 
surveys using the Heath Aqua-Scope.  He has also over thirteen years of experience using digital 
correlators and over seven years of experience using the AccuCorr 3000 to complete leak 
detection surveys.  Rick surveyed 27 miles of the distribution system using the AccuCorr 3000 
Digital Correlator and the Heath Aqua-Scope. The Correlator was verified for proper operation 
every week and a survey of the system was performed. The system survey was conducted by 
scanning segments of each main from hydrant to hydrant as well as hydrant to main line valve. 
Each hydrant was also sounded using the Aqua-Scope to listen for leaks for additional 
confirmation that no leaks were found. The daily progression of the survey was recorded on the 
Water Department’s system maps, Heath’s Leakage Control Reporting Forms and MassDEP’s 
Form 7 – Leak Detection Survey Log, Form 8 – Leak Detection Report and Form 9 – Table of 
Individual Leaks/Breaks Detected Forms. The equipment used on the project was verified for 
proper operation weekly by hooking up two outstations to two separate hydrants and opening one 
of the hydrants. With the hydrant cracked open, a scan of the segment of water main was 
conducted to verify the leak on the hydrant. This verification scan is included in Heath 
Consultant’s final report which can be found in Appendix B.  The verification scan was 
conducted in accordance with the manufacturer’s specifications and recommended operating 
procedures.  The weather, traffic and pipe material in the distribution system were not factors in 
conducting the leak detection survey.  Additional information regarding Heath’s qualifications, 
equipment and operating procedures can also be found in Appendix B. 
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Survey Results 

Every hydrant and accessible gate valve and service box were surveyed with the AccuCorr 3000.  
For long stretches of water mains without valves or hydrants, the AccuCorr 3000 sensors are 
spaced at 500-700 foot maximum intervals to easily detect any leaks in the system.  Although the 
AccuCorr 3000 can easily detect any leaks in the system, the Aqua-Scope is used to pinpoint the 
exact location of the leak.  Heath Consultants Inc.'s final report summarizes the leak detection 
survey project, including methods, results and conclusions to further reduce water losses (see 
Appendix B). The results of the survey located one leak in the distribution system. Heath spent 
two days attempting to pinpoint this leak. The leak is on a 1" plastic service line with no apparent 
tracer wire. The service is on private property located in the Hawthorne Hill Elderly Housing 
Complex (106 Main Street). The valve box for this line was also not located. An estimated 
location of the leak was marked by Heath and a sketch of the location provided. The total rate of 
leakage was estimated to be 10 gallons per minute or 5.2 MG per year resulting in an estimated 
annual cost of $3,050. The Town considered this leak a priority and was able to work with the 
property owner to have the property owner repair the leak.  The property owner notified the town 
after the leak was repaired so neither town personnel nor Heath Consultants were onsite at the 
time of the leak repair work.  Heath Consultants returned to the site on July 18, 2012 for several 
hours to conduct a follow-up leak detection survey and confirmed that the leak was repaired 
completely and no additional leaks were detected.   
 
Conclusions and Recommendations 

 
The water audit findings indicate that the unidentified water loss is approximately 24.36% of the 
water pumped into the distribution system, or roughly 34.164 MG annually. The annual pumping 
and treatment cost for the Town is approximately $83,010 or $585 per million gallons of water 
pumped and treated. The annual cost associated with the unidentified water loss is approximately 
$20,220. 
 
One leak was found during the leak detection survey. The leak detection survey estimated a 
water loss of approximately 5.2 MG per year or approximately 3.7% of the water pumped into 
the distribution system annually. The approximate annual pumping and treatment cost savings 
following the repair is $3,050 or 3.7% of the total water pumped and treated annually. 
 
We recommend that the Town continue with implementation of the following actions to help 
identify and minimize future water losses: 
 

• Continue with the small meter replacement program which will minimize meter 
malfunctions and reduce man hours required for quarterly meter readings. 

• Consider increasing the frequency of testing and calibration of the master source meter to 
twice per year. Proceed with the plan to inspect and test the physical properties of the 
finished flow meter to determine the actual flows across the meter and to calculate the 
percent error of the meter. Consider replacement of the meter if it is found to be 
performing inefficiently.  

• Implement a hydrant maintenance program to further reduce unaccounted for water from 
hydrant leaks.  

• Research the installation of VFDs on the finished and raw water pumps at the Water 
Treatment Plant in an effort to lower electric costs.  

• Conduct a water conservation public outreach and education program. Conduct a yearly 
presentation at local schools or at the annual Fourth of July celebration. Utilize the 
community bulletin board to post conservation reminders to residents. Promote 
implementation of water saving practices throughout the area. Utilize MassDEP and 
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AWWA resources.  Consider sending out the AWWA Water Conservation Brochure 
insert prior to the start of peak water demand season and separately from the bills.  

• In accordance with the Town's WMA Permit, continue to conduct a system-wide leak 
detection survey every two years to further reduce the percentage of unaccounted for 
water. Consider requiring the leak detection company to provide a follow up inspection 
after all leaks have been repaired as part of their survey contract. 

• In an effort to conserve water, the Town currently assesses a block water rate. 
Additionally, secondary meters for sprinkler systems are charged a quarterly fee. This 
type of rate structure encourages conservation by rewarding users that conserve and 
should be continued.  

• Establish and enforce a Water Use Restriction bylaw which includes the Town's authority 
to declare a State of Water Supply Conservation and initiate restrictions on water use. 

• Consider conducting a follow-up water audit within five years to evaluate the savings 
associated with the effectiveness of any recommendations that have been implemented 
throughout the water system. 

• Consider implementing the recommendations found in the recent energy audit of the 
WTP and raw water pump station which identified energy efficient improvements to help 
reduce the overall electric cost.  Electricity is the highest cost associated with the 
operation of Rutland's water treatment and distribution system. 

 
By implementing these recommendations, the Town of Rutland will further its ongoing water 
conservation efforts, minimize water losses throughout the system, reduce operating costs and 
increase revenue generation for the Town. 
 
Project Effectiveness 
 
The Water Conservation Grant Project benefited the Town of Rutland greatly in identifying areas 
where more accurate information is needed, identifying and quantifying unaccounted for water, 
locating leaks and identifying areas where additional conservation measures should be 
incorporated.  These completed tasks will ultimately lead to reduced water leakage and waste in 
the distribution system, further lowering the amount of unaccounted for water and reducing the 
costs to pump and treat water. Incorporating the Town's goals and objectives with the 
recommendations discussed in this report will enhance operation of the system and potentially 
reduce costs, increase revenue for other needed improvements and facilitate water audits in the 
future.  
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APPENDIX A 

 

WATER AUDIT FORMS 1-6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                       FORM 1 - UNCORRECTED TOTAL WATER SUPPLY FROM  

SOURCES OF SUPPLY MASTER METER READINGS

Muschopauge TOTAL ANNUAL AMOUNT (in million gallons per year)

Pond

YEAR SOURCE SOURCE SOURCE SOURCE SOURCE SOURCE SOURCE SOURCE SOURCE TOTAL                                  Comment

1 2 3 4 5 6 7 8 9

2008 145.010 145.010

2009 138.000 138.000

2010 142.100 142.100

TOTAL 425.110

Avg. = Total divided by 3 = 141.703 Enter on Line 1 - Form 6 and

Enter on Line 1 - Form 3

O:\Rutland, MA\Water - RUTLAND\2110637 Water Conservation Grant FY'11\CONSTRUCTION\Final Report\[Forms.xls]Form 1



FORM 2 - UNCORRECTED CUSTOMER METER RECORDS 

TOTAL WATER SOLD

Municipal

YEAR RESIDENTIAL INDUSTRIAL COMMERCIAL AGRICULTURAL INSTITUTIONAL OTHER TOTAL

2008 85.370 0 1.170 0.060 4.400 2.200 93.200

2009 81.950 0 1.100 0.050 3.900 2.000 89.000

2010 88.000 0 1.200 0.060 3.600 2.300 95.160

Line a  TOTAL 277.360

Line b = Total divided by 3 = 92.453

Enter on Line 4 - Form 6

                                                  CALCULATIONS

1 Total amount of water metered in system over the past three years (Line a _______________) 277.360

2 Average total amount of water metered over past 3 years (Line b = Line a/3 =_______________) 92.453

3 Estimate of total amount of water sold but not metered in past 3 years (Line c ______________) 0.18

4 Average of the total amount of water sold but not metered over past 3 yrs. (Div. Line c by 3 = ___ 0.06

Enter on Line 6 - Form 6



FORM 3 - PUMPING AND TREATMENT COSTS

                           Annual Costs for the past three (3) years

No. Category Year Year Year Total                 Average = Total Divided by 3

2008 2009 2010

$ $ $ $

1 Chemicals 30,318.00 29,141.28 27,320.27 86,779.55 28,926.52

2 Fuel 17,036.08 10,170.78 16,039.33 43,246.19 14,415.40

3 Electricity 38,593.99 38,727.31 41,682.63 119,003.93 39,667.98

4 H2O Purchase 0 0 0 0.00

5 Other 0 0 0 0.00

TOTALS  Line a = 83,009.89

                               CALCULATIONS

Line 1 Average of the total amount of treated and pumped water supplied

to the system over the past three years  Form Line a -  Form 1 141.703

Line 2 If water is purchased, average of the amount purchased

over the past three years  See Page 4 0

Line 3 Total amount of water supplied from total of sources and

total purchased   Add Lines 1 and 2 141.703

Line 4 Average pumping and treating divided by the purchasing cost

of water   Divide Totals - Line a (from above) by Line 3 585.80/MG Enter on Line 15 

Form 6



FORM 4 - SOURCE METER ERROR ADJUSTMENTS TO THE TOTAL AMOUNT OF WATER SUPPLIED TO THE SYSTEM 

Year 2008

No. Meter Location Meter Test Date Calibration/Test Meter Error times Total Metered Adjustment in

% (+ or -) (gallons) gallons (+ or -)

1 WTP Master Meter 7/5/2004 0.11 x 145,000,000 = -1,595,000

2 x =

3 x =

4 x =

5 x =

6 x =

7 x =

8 x =

9 x =

10 x =

11 x =

AVERAGE PERCENT: 11% TOTAL ADJUSTMENTS: -1,595,000

Year 2009

No. Meter Location Meter Test Date Calibration/Test Meter Error times Total Metered Adjustment in

% (+ or -) (gallons) gallons (+ or -)

1 WTP Master Meter 4/27/2005 -0.012 x 138,000,000 = +165,000

2 x =

3 x =

4 x =

5 x =

6 x =

7 x =

8 x =

9 x =

10 x =

11 x =

AVERAGE PERCENT: 1.20% TOTAL ADJUSTMENTS: +165,000

Year

No. Meter Location Meter Test Date Calibration/Test Meter Error times Total Metered Adjustment in

% (+ or -) (gallons) gallons (+ or -)

1 WTP Master Meter 6/16/2006 0 x = 0

2 x =

3 x =

4 x =

5 x =

6 x =

7 x =

8 x =

9 x =

10 x =

11 x =

AVERAGE PERCENT: 0 TOTAL ADJUSTMENTS: 0

                                                                                                 CALCULATION

AVERAGE ADJUSTMENT - Add total adjustments for each of the three years and divide by 3 -1.43

ENTER ALSO

ON LINE 2a

OF FORM 6



                                           FORM 5 - DISTRIBUTION SYSTEM LARGE SERVICE METER ADJUSTMENTS

Year

No. Meter Location Meter Meter Size Meter Error Total Metered Adjustment in

Test Date % (+ or -) (gallons) gallons (+ or -)

1 x = 0*

2 x =

3 x =

4 x =

5 x =

6 x =

7 x =

8 x =

9 x =

10 x =

11 x =

12 x =

AVERAGE PERCENT: TOTAL ADJUSTMENTS:

Year

No. Meter Location Meter Meter Size Meter Error Total Metered Adjustment in

Test Date % (+ or -) (gallons) gallons (+ or -)

1 x = 0*

2 x =

3 x =

4 x =

5 x =

6 x =

7 x =

8 x =

9 x =

10 x =

11 x =

12 x =

AVERAGE PERCENT: TOTAL ADJUSTMENTS:

Year

No. Meter Location Meter Meter Size Meter Error Total Metered Adjustment in

Test Date % (+ or -) (gallons) gallons (+ or -)

1 x = 0*

2 x =

3 x =

4 x =

5 x =

6 x =

7 x =

8 x =

9 x =

10 x =

11 x =

12 x =

AVERAGE PERCENT: TOTAL ADJUSTMENTS:

CALCULATION

AVG. ADJUSTMENT = Add Total Adjust. for each year and divide by 3 0*

Enter on Line

* Town does not have any large meters in the distribution system 5a - Form 6



  FORM 6 -     WATER AUDIT WORKSHEET

                                                          Please place gallonage value in the Results in mgd column and perform calculations. 

Line

No.                                     DESCRIPTION FORM LINE RESULTS

(+ or -)

1 Uncorrected Total Water Pumped From Sources of Supply 1 Line 1  141.703

2a Adjustments toTotal Water Supply Master Meter Error                     4 Line 2a - -1.43

2b Faulty valve controlling devices                                                        Pg. 5 Line 2b  0

3 Corrected Total Water Supply              Add Lines 1, 2a and 2b) Unadjusted Total - Line 3 140.273

4 Uncorrected Customer Meter Records Total Amount Sold 2 Line 4 92.453

5a Adjustments to Metered Water Sales - meter error                          5 Line 5a 0

5b Billing Procedure error                                                                      Pg. 6 Line 5b 0

6 Total Amount of Unmetered Water 'sold' 2 Line 6 0.06

7 CorrectedTtotal Quantity of WaterSold Add Lines 4, 5a, 5b and 6 Adjusted Total - Line 7 92.513

8 Total amount of water not sold Subtract Line 7 from Line 3 Unmetered - Line 8 47.76

9 Total Unmetered Authorized Public Uses of Water See Page 5 Pg. 5 Line 9  7.326

10 Total Unmetered Miscellaneous Losses  See Page 5 Pg. 5 Line 10 6.270

11 Total Identified Water Losses Add Lines 9 and 10 Estimated - Line 11  13.596

12 Total Unidentified Water Losses-Subtract Line 11 from Line 8 UAW - Line 12 34.164

13 Potential water system leakage in gpd per mile of watermain.

Divide Line 12 by 365 then divide by total system Leakage/mile - Line 13 3466.67

miles of watermain 

14 Percentage of unaccounted for water that may be attributed
to leakage - Divide Line 12 by Line 3 UAW leakage % - Line 14  24.360%

15 Pumping and treating cost per gallon of water Line 4 on Form 3 Cost/gallon 3 Line 4  $ 585.80

16 Annual Expenditure Due to Unidentified Water Losses UAW Cost $20,013.27

Multipy Line 12 by 15
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INITIAL LEAK DETECTION SURVEY & FOLLOWUP REPORT 
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SUMMARY OF QUALIFICATIONS 

 
• Twenty one years experience with Heath Consultants Incorporated conducting leak detection 

work.  Rick has continuously used the Heath Aqua-Scope for leak detection surveys since his 
training on the use of the equipment the fall of 1990.  Rick has been using correlators since 
1998 and was trained on the specific use of the AccuCorr 3000 since 2004. 

• Experience in sonic water leak detection, water leak detection using correlation, gas leak 
detection, pipe and cable locating, and pinpointing of leaks through Correlator and sonic 
analysis, mobile FI, walking FI surveys, and pinpointing, building safety inspections, 
pressure upgrade inspections, tracer gas and special surveys 

 
 

PROFESSIONAL EXPERIENCE 
 
• Has performed survey work for the following utilities and/or companies: 
 

Primary leakage detection specialist conducting water survey for MWRA Community 
Leak Detection Project and has conducted survey in 22 of the communities. 

→ Norwich Public Utilities, Norwich, CT 
→ City of Wilmington, DE 
→ City of Albany, NY 
→ Dedham-Westwood Water District, MA 
→ Portsmouth Fire and Water Dist. Portsmouth, RI 
→ Town of Bedford, NY 
→ Keyspan Energy of New England 
→ Wakefield Municipal Utilities, MA 
→ Central Hudson Gas & Electric Corp., NY 
→ United Water New Jersey, Hackensack, NJ 
→ Public Service Electric & Gas Corp, NJ 

 
 
• In addition to survey work Rick is our primary trainer for on the job field training of 

Consultants. 
 



EQUIPMENT 
 
THE FLUID CONSERVATION SYSTEMS (FCS) ACCUCORR 3000 DIGITAL 
CORRELATOR:  This fully digital correlator system will be used in the field every survey day.  
The equipment includes a control unit (CU) with antenna, two color coded outstations each with 
a digital sensor and antenna, optional headphones, and rechargeable batteries with charger station 
for the CU and outstations.  The manufacturer’s standard operating procedure (SOP) is to fully 
charge the CU and outstations prior to daily use.  Once the batteries have been charged, the 
antennas and sensors are attached to the CU and outstations.  A technician attaches each 
outstation sensor on a water pipe fitting (hydrant, valve, or water service shutoff).  Once the CU 
is turned on the length of pipeline between the two sensors is analyzed for potential leaks.  The 
CU data replay function allows for immediate post-processing correlation in the field on the 
visual display and/or off-line by downloading the data to a Windows compatible computer+.  All 
equipment is self-calibrated automatically on power-up.  Software upgrades are downloadable 
from FCS and are the only maintenance/service schedule requirements for the system other than 
periodic recharging of batteries.  This AccuCorr system provides superior leak detection 
performance and leaks can be detected for all pipe materials and sizes, any water pressure 
situations, and any weather conditions.  Pinpointing the exact location (within inches) and the 
exact size of the leak is dependent on the pipe material which in many cases is not known.  
However, approximate estimates can be derived to within a few feet and/or gallons no matter the 
environmental conditions.  The manufacturer does not specify a maximum distance between the 
sensor setups as the equipment is capable of detecting any leak.  However, in order to minimize 
the technicians time in the field, Heath Consultants has found that placing sensors at roughly 
500-700 feet apart is optimal and easily attainable based on typical water system hydrant and 
valve spacing.  Health Consultants will utilize this equipment as per the manufacturer’s SOPs.  
In addition to the manufacturer’s SOPs, prior to starting a leak survey, Health Consultants 
verifies the functionality of the equipment on the first day of the survey with a simulated leak 
test run.  The simulated test run consists of deploying the two sensors and then cracking a 
hydrant along the pipeline between the two sensors to confirm the presence and location of the 
leak.  They check the equipment at least once a day on a known leak and once a week on a 
simulated leak.   
 
HEATH AQUA-SCOPE:  The Aqua-Scope will be used in the field to aid in pinpointing the 
location and size of leaks that have been identified by the AccuCorr correlator system.  The 
equipment includes a receiver and meter module, headphones, interchangeable ground and direct 
contact microphones, and a rechargeable battery and charger.  Technicians are trained by Heath 
Consultants (the manufacturer) on the SOPs for the equipment.  The technician will utilize the 
ground mike above the location of a potential leak or use the direct contact microphone on 
specific hydrants, valves, or service boxes to listen for leaks.  Leaks are pinpointed based on the 
meter module readings and the technician’s skill and experience for identifying, pinpointing and 
quantifying leaks.  Pipe material, pipeline pressure, ground cover material and ambient noise all 
effect sound transmission when using the Aqua-Scope.  However, determining and identifying 
the different sounds caused by these noise influences in comparison to the sound of a water leak 
are part of the technician’s training.  The technician “calibrates” their ear and use of the meter 
module based on established base sounds/levels encountered for each noise influence.  There is 
no maintenance/service schedule for this equipment.   
 
Detailed SOPs for the use of the AccuCorr 3000 and Aqua-Scope can be found in the attached 
users guides.    



WATER LEAKAGE STANDARD OPERATING PROCEDERES 
USING THE DIGITAL CORRELATOR 

 
Heath Consultants Incorporated offers an engineered survey plan upon which a continuing 
program can be built. As an effective means of conducting and inspecting the mains and services 
within a water system, the program provides immediate results. For the Town of Rutland, 
Massachusetts, the entire water distribution system (approximately 27 miles of pipeline) shall be 
surveyed.  Recent technological developments have made it possible to accurately pinpoint water 
leaks. With the use of selective filtered sonics and digital correlation in the hands of trained and 
qualified technicians, detection and pinpointing is carried out from the surface. During the 
survey there is no need to expose mains and services until actual repairs are made. The survey 
will provide an accurate picture of water loss in the area designated for inspection. 
 
A starting point on the system is established, normally either at a pump house or reservoir. The 
system is then sectioned into smaller working units using specific boundaries such as streams, 
railroad tracks, main arteries, etc. Progress of the inspection is recorded on a master system map 
which becomes a leakage progression map with each leak plotted, color-coded and classified for 
ready follow-up repair. 
 
With the starting point determined, the technician begins inspection, carrying specialized 
instruments, equipment and reports for making notes and conducting selected tests. A systematic 
“correlation” procedure is used. The technician “correlates” using The FCS ACCUCORR 3000 
on direct contact points such as main line gate valves, fire hydrants, meter/curb-valves, blow-
offs, etc.  Scans are normally conducted from hydrant to hydrant, hydrant to main valve, main 
valve to main valve and sometimes hydrant or main valve to service valve. These sites are 
determined on the job base on factors such as type of pipe (AC and plastic require shorter 
distances) and by the distance between available contact points.  Usually the technician attempts 
setups at 500 foot lengths or less. Longer scans are possible as long as both outstation 
transducers can be picked up by the CU.  Correlation distances of 500 to 700 feet are easily 
attainable for most water systems, however if correlation distances become extreme between 
contact points, our technician will ground-mic over the main approximately every six to ten feet 
using the Aqua-Scope.  This is often the case with cross country transmission mains where the 
main is usually metallic and the contact points are few and far between.  With these methods, 
comprehensive coverage of the system is attained and all leak sounds are investigated and 
pinpointed immediately.  Making initial scans with the correlator has no bearing on the distance 
between sensors or the size/type of pipe.  The pipe size and material parameters are updated in 
the CU after a leak indicated.  This information is critical for pinpointing the leak accurately.  All 
leaks indicated are verified using the Aqua-Scope. 
 
Once leakage is detected in an area, it is important that the location of all mains and services be 
established. This information can be obtained from maps or through the use of a pipe locator. 
The FCS ACCUCORR 3000 is used to determine the exact location of the leak. We then verify 
all leakage detected and substantiate the leak location using the Heath Aqua-Scope.  Proper 
interpretation of the results of these tests enables us to accurately determine the source of the 
leakage. Many variable factors must be considered and properly evaluated when pinpointing 
leaks. Past experience, training and knowledge of system construction play a major role in our 
high percentage of pinpointing success. 
 



The pinpointing phase may require a very brief interruption of service to an individual customer 
within a leakage area. This is only necessary in making a quick determination as to whether a 
leak is on the service line or main. There is no interruption of water flow on the main, no 
excavation and no traffic rerouting. Only when the leak has been pinpointed and written up for 
repair does excavation begin. 
 
Each leak is classified according to size and hazard. Often the extent of leakage indication will 
provide a clue as to the potential hazard that such a leak could cause. Surfacing leaks often 
present a more immediate hazard because they are often larger below the surface. Of specific 
concern are underground washouts and encroachment upon other utilities as well as damage to 
the water line itself. The technician will be very careful of his/her analysis of conditions and 
make the most accurate classification possible. 
 
Leak classification is not an exact science. In spite of the use of the most modern instruments 
plus complete training and experience by the technicians, it is impossible to determine the exact 
condition of underground piping without actually exposing some. In view of this limitation, our 
classification (including estimated volume loss) is intended as an aid in scheduling repairs based 
upon the information available, the technician’s judgment and site conditions at the time the 
report is prepared. Variable factors beyond our control may alter this classification at any time. 
Once the leak is exposed for repair, the utility may wish to revise the volume loss estimate in 
order to establish a more accurate water loss. 
 
Leaks classified as Type I are leaks which are hazardous or those leaking a significant amount of 
water to warrant immediate repair. Type II leaks are leaks which are losing a sufficient amount 
to be placed in a repair schedule.  Type III leaks are those leaks which are found to be of low 
importance but are still recommended for repair.  Follow-up maintenance and repairs can then be 
concentrated on the urgent conditions first.  The Water Department intends to repair all leaks 
located within the Town’s right-of-way.    
 

TYPICAL LEAKAGE RANGES BY CLASSIFICATION 
 

Type I    ( C )   15+   gallons/minute 
 

 Type II   ( B )   5-15  gallons/minute 
 

Type III   ( A )  1-5   gallons/minute 
 



REPORTING AND COMMUNICATIONS 
 
On a daily basis the Heath Consultants Technician will meet with the designated representative 
of the Water Company and deliver any leak reports from the previous days work. 
 
Heath Consultants Incorporated reporting process will be as follows: 
 

1. Prepare illustrated leak locations on diagrammatic reports written in triplicate and 
classify leaks according to severity, with an estimated water loss.  MassDEP Water 
Conservation Grant Forms 7, 8 and 9 in addition to Heath Consultant’s standard 
forms. 

 
2. Prepare a leakage progression map with symbols indicating leaks and classifications 

which correspond to the leak report. 
 

3. Prepare a Consultants Weekly Resume, which gives the miles surveyed that week and 
to date. Total estimated water loss, number of leaks by suspected location, and hours 
worked. A copy of this report will be given weekly to the designated representative. 

 
4. At completion of the survey, a final report will be prepared which will include the 

original leak reports, a total estimated water loss and summary of the project.  
 
5. Heath Consultants shall re-survey the repaired leaks upon notification by the Water 

Company of the repair.  Heath Consultants does not intend to be onsite to observe the 
leak repair unless requested by the Water Company. 
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