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Executive Summary 
 
The Town of Clinton applied for and was awarded a Water Conservation Grant from the 
Department of Environmental Protection (MassDEP) to promote water conservation and 
to identify and reduce unaccounted for water loss from the Town’s drinking water 
distribution system. The project scope consisted of the following tasks: 

• Water Audit 
• Leak Detection Survey and Repair 
• Water Meter Replacement 
• Water Conservation Education 

 
The water audit, using MassDEP methodology, included the following specific tasks: a 
review of the last three years billing and production records, a review of the Town’s 
estimation and documentation of unmetered uses, and calculation of the value of water 
loss based on pumping/treatment costs.  The water audit demonstrated the Town’s 
increased focus on tracking and managing non-metered town water uses including 
flushing and tank overflows. The average unaccounted for water for the past three years 
was approximately 20% or 120 million gallons per year.  
 
The leak detection survey identified approximately  23,040 gallons per day of losses, 
which constitutes about 1.4% of the Town’s annual water pumpage. Of these identified 
losses, approximately 8,640 gallons per day (0.5% of Town’s annual water pumpage) 
was associated with water loss across a closed gate valve separating different pressure 
zones (not a true loss from the distribution system).  An additional 76,320 gallons per day 
of losses (4.8% of the Town’s annual water pumpage) were associated with blowoffs that 
are necessary for maintaining water quality through the distribution system.  Repair or 
elimination of the identified leaks (14,400 gallons per day) resulted in a potential annual 
savings of approximately $2,400 based on the pumping and treatment costs calculated 
over three years of data (2010 through 2012). Assuming all of this leakage was occurring 
throughout the past year, it would reduce unaccounted water by close to 0.9%.  Proper 
accounting of the blowoff flows as Confidently Estimated Municipal Use (CEMU) would 
reduce unaccounted for water by an additional 4.8%. 
 
As part of the Water Conservation Grant project, the Town also included the 
development and implementation of a water conservation education program for the 
Town of Clinton’s elementary school, thereby promoting the consumer’s role in the wise 
use of water to approximately 900 students. 
 
The completion of this project has led to a better understanding and evaluation of water 
losses, in continuation of the Town’s efforts and past successes to reduce the unaccounted 
for water.  As a supplemental project and as a direct result of the findings of this project, 
the Town has obtained local funding for a comprehensive customer meter replacement 
program, to address the identified losses associated with malfunctioning customer meters 
and remote readers. 
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Project Summary 
 
The Town of Clinton received a Water Conservation Grant from the MassDEP to 
promote water conservation and to identify and reduce unaccounted for water loss from 
the Town’s water distribution system.  The following tasks were proposed and completed 
under the grant. 
 
Task 1.  Conduct a water audit to balance the volume of drinking water produced 

with the volume billed and account for the remaining water loss. 
 

A detailed review was conducted of Clinton’s current methodology and 
calculations for estimating annual unaccounted for water. MassDEP water 
audit survey and reporting forms were completed using this annual 
consumption/billing data and production records for the past three years, 
including Calendar Years 2010, 2011 and 2012. 

 
Task 2. Conduct a leak detection survey on the 56 miles of water distribution 

system network. Document leak detection survey. 
 

Liston Utility Services (LUS) was contracted to conduct a comprehensive 
leak detection survey for the Town’s entire water distribution system.  The 
survey was performed between January 26, 2012 and February 21, 2012. 
A total of 3 actual leaks totaling an estimated 5.3 million gallons per year 
of water loss (0.9% of the Town’s total annual water production) were 
identified in the water distribution system.  Additionally, several blowoffs 
were identified that account for approximately 27.8 million gallons per 
year of water loss (4.8% of the Town’s total annual water production); 
these blowoffs are necessary for maintaining water quality throughout the 
Town’s water distribution system. 
 

Task 3. Establish a priority system to implement leak repairs. Repair identified 
leaks within a year of discovery. 

 
 All of the true leaks identified by LUS were subsequently eliminated 

and/or repaired by the Town, providing an annual water savings 
equivalent to approximately 0.9% of the Town’s total annual water 
production.   Repair or elimination of the identified leaks (14,400 gallons 
per day) resulted in a potential annual savings of approximately $2,400 
based on the pumping and treatment costs calculated over three years of 
data (2010 through 2012). 

 
Task 4. Purchase and install approximately 50 new service meters. 
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 Meters were selected for replacement based on past meter readings and 
whether they were functioning properly. The “past meter reading” criteria 



was established by reviewing meter records and looking for trends that 
indicate under-registering actual water consumption.  A total of 111 
customer meters were replaced as part of this project. 

 
Subsequently, the Town conducted an independent evaluation of their 
older meters and determined that there was an apparent pattern of under-
registering actual flows at the remote reader, even though the actual meter 
register was functioning properly.  As a direct result of this independent 
investigation and the overall water conservation project, the Town has 
initiated a comprehensive customer meter replacement program for all of 
their older meters (pre-1996). 

 
Task 5. Implement a water conservation education program in local elementary 

schools and throughout the Town via mailings and public service 
announcements. 

 
 A curriculum program for water conservation was adapted for 900 

students in kindergarten through third grade classes of the Clinton 
Elementary School. Materials for lessons were distributed to each teacher 
for ongoing efforts in water conservation education. 

 
Task 6. Prepare and submit quarterly progress reports to DEP.  
 

Quarterly reports and reimbursement requests were submitted throughout 
the project. A waiver request to waive the MBE requirements was also filed. 

 
Task 7. Prepare and submit a draft and final report to MassDEP for review and 

comment.  
 
 This report fulfills the requirements of Task 7. 
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Results and Conclusions 
 
This section details the completion of each task and any relevant results or conclusions. 
 
Background 
 
Drinking water for the Town of Clinton is supplied entirely by the Wachusett Reservoir. 
The Town maintains three storage tanks, the Mulberry Drive, Park Street 1, and Park 
Street 2 Storage Tanks, which together provide 4 million gallons of storage volume.  
 
The distribution system for the Town of Clinton consists of approximately 56 miles of 
pipe, ranging from 2 to 16 inches in diameter. The majority of the distribution system is 
composed of cast iron and ductile iron pipe; comprising 67% and 31% of the distribution 
system, respectively. The distribution system also includes approximately 2% polyvinyl 
chloride pipe.. The system contains approximately 4,100 metered service connections.  
 
 
Task 1.  Conduct a water audit to balance the volume of drinking water produced 

with the volume billed and account for the remaining water loss. 
 
This task was completed using the MassDEP “Water Management Act Program 
Guidance Document for a Water Audit and Leak Detection Survey.” Methodologies and 
calculations for estimating annual unaccounted for water were thoroughly reviewed.  
Pumping and billing records were analyzed to determine schedules, seasonal trends and 
discrete events and anomalies. Observed variations from historical trends were 
investigated to determine potential causes. 
 
The Town of Clinton contracted Comprehensive Environmental Inc. (CEI) to coordinate 
the completion of tasks under the Water Conservation Grant. The Town provided CEI 
with pumping data from the Clinton Water Treatment Facility  during the 2010, 2011 and 
2012 calendar years. The Town also provided Annual Statistical Reports for 
corresponding years and information on water expenses. This allowed CEI to compare 
production records with consumption data, and determine the estimated costs associated 
with water losses. The resulting “production cost” is based upon the average cost for 
several years (2010 through 2012). 
 
Based on the analysis using MassDEP forms, the average UAW was estimated at 
approximately 20%. This results in an annual expenditure of approximately $54,900 
associated with unidentified water losses. The full results of this analysis are summarized 
on the MassDEP Water Audit Forms included in Appendix A.      
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Task 2. Conduct a leak detection survey on  50 miles of water distribution system 
network. Document leak detection survey. 

 
Under this task, a complete leak detection survey of the entire distribution system was 
conducted by Liston Utility Services (LUS) using the SoundSens correlating datalogger 
system. 
 
The survey identified an estimated 14,400 gallons per day of losses in three locations as 
summarized in Table 1.  
 

Table 1. Summary of Identified Leaks1 

Leak 
No. Location Date 

Found 
Date 

Repaired 
Quantity of 

Leaks 
(gpd) 

Quantity of 
Leaks 

(gal/year)2 

1 Brook Street 
(at Greeley Street) 01/25/2012 01/29/2012 5,760 2,102,400 

2 Hydrant 
(near 18 Brendan Road) 02/03/2012 02/03/2012 4,320 1,576,800 

3 Service Line 
(69 Winter Street) 02/21/2012 02/26/2012 4,320 1,576,800 

 % of Total Water 
Production 

 
0.8% 

  1Costs associated with leak shown on Table 2.
2Assumes the leak occurred for a full year. 

 
An additional “leak” was identified at a closed gate valve which separated different 
pressure zones with the Town’s distribution system (8,640 gallons per day).  In reality, 
this “leak” is simply water moving from one pressure zone to another and does not 
constitute an actual loss from the distribution system.  The water transfer has not been 
included in the total water losses associated with leaks. 
 
Several blowoffs were identified that account for approximately 27.8 million gallons per 
year of water loss (4.8% of the Town’s total annual water production); these blowoffs are 
necessary for maintaining water quality throughout the Town’s water distribution system. 
 
The identified leaks summarized in Table 1 accounted for approximately 0.8% of the 
average annual water produced by the Town of Clinton during the last three years 
(Calendar Years 2010 through 2012). A copy of the leak detection report has been 
included in Appendix B. 
 
 
Task 3. Establish a priority system to implement leak repairs. Repair identified 

leaks within a year of discovery. 
 
All of the actual leaks identified by LUS were subsequently confirmed and repaired by 
the Town; LUS was not present for the repair.  Table 2 summarizes the status of repairs 
and cost savings associated with these repairs. 
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The leak detection survey identified 14,400 gallons per day of actual leaks which is about 
0.8% of the Town’s annual water pumpage.  Repair (or elimination) of these leaks 
resulted in a potential annual savings of approximately $2,400 based on the pumping and 
treatment costs calculated over the past three years of data (2010 through 2012).  
 
 

Table 2. Summary of Leak Repairs 

Leak No. Leak 
Type 

Estimated 
Water 

Savings 
(gpd) 

Estimated 
Water 

Savings 
(gpy) 

Estimated 
Dollar 

Savings 
Comments 

1 Pipe 
Joint 5,760 2,102,400 $960 Repaired 

2 Hydrant 
Valve 4,320 1,576,800 $720 Hydrant valve exercised and 

leak eliminated 

3 Service
Line 4,320 1,576,800 $720 Repaired 

Total 14,400 5,256,000 $2,400 

% of Total 
Water Use   0.8%   

 
 
Subsequent to the LUS leak detection survey, the Town identified a major water leak on 
Nashua Street, which runs along the Lancaster Mill Pond located immediately 
downstream of the Wachusett Reservoir and Dam.  This leak was identified and repaired 
in early 2013.  Apparently, the presence of the nearby waterfall as water flows from 
Lancaster Mill Pond into the Nashua River may have obscured this leak during the LUS 
leak detection survey.  Monthly water production/demands have decreased approximately 
10% since this major leak was repaired, in comparison to monthly water production from 
the previous two years (2011 and 2012).  Since these past months are typically consistent 
year to year and unaffected by temperature/precipitation (winter/spring months), it 
appears that this major leak may account for approximately 10% of the historical 
unaccounted for water. 
 
 
Task 4. Purchase and install approximately 50 new service meters. 
 
The 111 meters replaced under this task were identified as malfunctioning because they 
produced a reading of zero.  These meters were replaced between November 2011 and 
March 2013.  The subsequent readings of new meters show the discrepancies in the older 
meter readings and provide an estimate of the water loss associated with these 
malfunctioning customer water meters. 
 
Based on averages of past meter readings compared to new meter readings these 
replacement meters are estimated to provide an average water “recovery” of approximately 
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12.1 million gallons per year in unaccounted for water, or 2% of the total water production.  
Based upon the calculated water production costs (pumping and treatment), these 111 
replacement water meters would correspond to an average annual savings of $5,530. 
 
Meter replacement records and calculations are provided in Appendix C. 
 
In the course of performing this project, the Town investigated the accuracy of the remote 
reader/indicator in comparison to the actual meter register reading, for a select group of the 
Town’s older customer water meters.  Of the Town’s estimated 4,100 customer meters, 
approximately 2,400 meters (58.5%) are Badger meters with remote readers installed prior 
to 1996.  The remaining 1,700 meters (41.5%) are newer Sensus meters; some with 
touchpad remote readers and some with MXUs for radio read capability.  Based upon past 
observations, the Town suspected malfunctioning of the Badger meters.  However, past 
testing of individual meters indicated that the meter itself was still functioning correctly and 
within acceptable tolerances. 
 
Therefore, the Town selected a sample of Badger meters and their associated remote 
readers (38 accounts) and performed a manual read of the remote reader and separately of 
the meter register (required access to the building).  This investigation indicated a 
significant difference between the remote reader (used for tracking and billing) and the 
meter register (representative of actual use).  It appears that the specific remote reader 
connection for these Badger meters is prone to malfunctioning, typically under-registering 
in comparison to actual water use.  The remote readers for these select meters are estimated 
to have under-registered by 9% on average, although the time period for under-registering 
is unknown and therefore it is not feasible to extrapolate any long term conclusions. 
 
As a direct result of this meter investigation and this overall water conservation project, the 
town of Clinton is undertaking a customer meter replacement program to better manage 
unaccounted water.  Specifically, this meter replacement program will consist of the 
following components: 

• Replace Badger Meters with Sensus iPerl Meters – approximately 2,400 units 
• Install MUX for radio read on existing Sensus Meter – approximately 1,000 units 
• Install vehicle transceiver unit for remote radio read system 

 
The Town obtained funding for this customer meter replacement program at their 2013 
Annual Town Meeting (June 2013) and is proceeding with its implementation.  It is 
anticipated that installation of the replacement meters will commence by September 2013. 
 
A summary of the customer meter investigation is provided in Appendix D. 
 
Task 5. Implement a water conservation education program in the local 

elementary school.  
 
CEI adapted a classroom education program for elementary school classes and procured the 
necessary materials through the American Water Works Association (AWWA).  The 
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activity materials were then distributed to all grades in the elementary school, which 
includes approximately 900 students in kindergarten through third grade.  
 
The AWWA publication, Water Wonderful Activity Book, was submitted for distribution to 
all students. Using this workbook, students participated in five activities to increase their 
knowledge about water leading into how they and their families can be more water 
conscious in their day to day lives.  Also distributed is the Water Wonderful Teacher and 
Activity Guide which provides the teachers direction and talking points for the activities.     
 
The AWWA publication The Story of Drinking Water was also distributed to grade 3 
students (approximately 300 students). The classroom education program curriculum 
outlines and sample activities are provided in Appendix E.  
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Lessons Learned 
 
The water audit demonstrated the Town of Clinton’s continued efforts at reducing their 
unaccounted for water. This overall awareness of water accountability is critical to water 
conservation. Assuming the Town’s unaccounted for water remains near its current level 
(approximately 20 percent), the estimated cost of this unaccounted for water would 
translate to approximately $54,900 per year. The leak detection and conservation education 
efforts funded by the grant contribute to future savings by lowering the unaccounted for 
water and increasing consumer conservation. 
 
The leak detection survey and subsequent independent leak identification, in particular, 
demonstrated the ongoing needs for the District to routinely conduct leak detection surveys, 
as the identified leaks can contribute significantly to the overall unaccounted for water and 
lead to unnecessary water production costs. 
 
The education component involved the distribution of water cycle and water conservation 
information for incorporation into school curriculum.  Ideally, this information is 
distributed just prior to summer, when water demands historically increase to peak levels. 
Continued implementation of the water conservation curriculum will provide a consistent 
message to future water customers. 
 
The independent investigation of customer water meters provided invaluable insights into 
a potential major contributor of the Town’s unaccounted for water.  Classified as an 
apparent loss rather than a true loss (such as leaks), the apparent malfunctioning of the 
remote readers on the Town’s older water meters may be causing under-registering of 
actual water use.  Based upon the data obtained through the Town’s independent 
investigation, the Town was successful in obtaining the necessary funds for a customer 
meter replacement program.  This program is expected to provide immediate benefits in 
terms of increased water accountability. 
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Recommendations 
 
Based on the findings of this project, the following recommendations will help enhance 
water accountability and reduce water losses: 
 

1. Track All Non Metered Water Uses – These should include: 
a. Treatment facility use – Water consumed at the water treatment facility for 

analyzers, etc. should continue to be quantified and recorded.  
b. Hydrant flushing – Meter hydrant flows during flushing or log the length 

of time each hydrant is flushed along with estimated flow rate to estimate 
volume flushed. 

c. Street sweeping – Determine the water used by the sweeper each day it is 
used and record the number of days the sweeper is used. 

d. Fire protection and training – The Clinton Fire Department should track 
the amount of water they use for training exercises and keep a log of 
responses to fires where water is used, with estimated flow rates and 
durations to determine volume used. 

e. Leaks, breaks and repairs – Maintain a log of all breaks and repairs, 
including the date the leak was discovered, leak location, an estimate of 
the water losses associated with it and the date it was repaired. In addition 
to determining losses associated with leakage for increased water 
accountability, this can later be used to help identify whether certain mains 
should be replaced due to recurring leaks and breaks. 

f. Blowoffs – Maintain a balance between the flow rate (via blowoff) 
necessary to maintain good water quality in these select areas, while 
striving to minimize the flowrate for water accountability. 

g. Other town uses – Other town uses (e.g., charity car washes, unmetered 
cleaning or watering, etc.) that are not metered should be metered or 
estimated based on the length of water use and approximate water flow.  

 
2. Test Master Meters – Master meters (production) should continue to be tested and 

calibrated on a regular basis (i.e. annually) by measuring actual flows through the 
meter through direct measurement from a flowing hydrant, and then comparing 
these results to master meter readings. 

 
3. Residential Meter Replacement – Customer service meters should be monitored 

with respect to their installation date, with a goal of testing customer service 
meters every 10 years and replacing customer service meters every 15 to 20 years, 
as needed, to minimize the potential losses associated with under-registering 
meters.  Implementation of the Town’s current meter replacement program will 
address the identified problems. 
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4. Large Customer Meter Program – Consider development and implementation of a 
Large Customer Meter Program that could include the following elements: 
 

a. Large Meter Testing Program-Develop a meter testing program for meters 
larger than 1”. Since these larger meters are often responsible for a large 
portion of the water consumption, it is important that they are accurately 
reading water flows. The AWWA recommends that meters in service be 
tested on average as follows: 

Meter size over 1”- under 4”           every 5 yrs. 
Meter size 4” and larger                 every year 
 

b. Large Meter Size Verification – Consider using data loggers to measure 
and record flow rate associated with the large meters in the system to 
determine if the meters are sized correctly for the flow rates of that 
particular business, since over-sized meters may under-register actual 
consumption. 

 
5. Conservation Education – The School Department may consider incorporating the 

conservation education curriculum, adapted by CEI, as a permanent part of their 
curriculum. Students would be encouraged to share what they have learned about 
water conservation with their families. The Town of Clinton may wish to further 
develop an outreach program with their customers to promote water conservation, 
using direct mailings, newspaper articles and periodic informational postings on 
the Town’s website, recognizing the ongoing need to educate the water consumer 
as to the benefits of water conservation. 
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YEAR SOURCE SOURCE SOURCE SOURCE SOURCE SOURCE SOURCE TOTAL                Comment
1 2 3 4 6 7 8

2010 593,665,000 0 0 0 0 0 0 593,665,000

2011 613,474,000 0 0 0 0 0 0 613,474,000

2012 580,281,000 0 0 0 0 0 0 580,281,000

1,787,420,000

Enter Annual or Avg. = Total divided by 595,806,667 Enter on Line 1 - Form 6 and
Enter on Line 1 - Form 3

TOTAL ANNUAL AMOUNT

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



FORM 2 - UNCORRECTED CUSTOMER METER RECORDS 

TOTAL WATER SOLD

YEAR RESIDENTIAL INDUSTRIAL COMMERCIAL AGRICULTURAL INSTITUTIONAL OTHER TOTAL

2010 261,930,000 0 154,640,000 0 0 0 416,570,000

2011 245,530,000 0 212,260,000 0 0 0 457,790,000

2012 253,440,000 0 206,670,000 0 0 0 460,110,000

 Line a  TOTAL 1,334,470,000

Annual or Average Line b = Total divided by 3 = 444,823,333
Enter on Line 4 - Form 6

                                                  CALCULATIONS

1 Total amount of water metered in system over the past three years (Line a _______________) 1,334,470,000

2 Average total amount of water metered over past 3 years (Line b = Line a/3 =_______________) 444,823,333

3 Estimate of total amount of water sold but not metered in past 3 years (Line c ______________) 0

4 Average of the total amount of water sold but not metered over past 3 yrs. (Div. Line c by 3 = ___ 0
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    Avg = Total Divided by 3
2010 2011 2012

$ $ $ $

1 Chemicals $93,214.16 $103,417.97 $107,800.00 $304,432.13 $101,477.38

2 Fuel $0.00 $0.00

3 Electricity $173,975.45 $170,209.74 $168,200.00 $512,385.19 $170,795.06

4 H2O Purchase $0.00

5 Other $0.00

TOTALS Line a = $272,272.44

                               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 1 595,806,667

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 2 595,806,667

Line 4 Average pumping and treating divided by the purchasing cost Enter
of water   Divide Totals - Line a (from above) by Line 3 $0.0004570 Annual or Avg.

Line 15 on Form 6



  FORM 6 -     WATER AUDIT WORKSHEET

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

MG
1 Uncorrected Total Water Pumped From Sources of Supply 1 595.81

2a Adjustments toTotal Water Supply Master Meter Error                     4 0
2b Faulty Valve Controlling Devices                                                        Pg. 4 0

3 Corrected Total Water Supply              Add Lines 1, 2a and 2b) Unadjusted Total - 595.81

4 Uncorrected Customer Meter Records Total Amount Sold 2 444.82
5a Adjustments to Metered Water Sales - meter error                          5 0
5b Billing Procedure error                                                                      Pg. 6 0
6 Uncorrected Customer Meter Records 2 0
7 Corrected Total Quantity of WaterSold Add Lines 4, 5a, 5b and 6 Adjusted Total - 444.82

8 Total amount of water not sold Subtract Line 7 from Line 3 Unmetered - 150.98

9 Total Unmetered Authorized Public Uses of Water See Page 5 Pg. 5 30.85 30.85

10 Total Unmetered Miscellaneous Losses  See Page 5 Pg. 5 0 0.000

11 T t l Id tifi d W t L Add Li 9 d 10 E ti t d 30 8511 Total Identified Water Losses Add Lines 9 and 10 Estimated - 30.85

12 Total Unidentified Water Losses-Subtract Line 11 from Line 8 UAW - 120.14

13 Potential water system leakage in gpd per mile of watermain.
Divide Line 12 by 365 then divide by total system Leakage/mile - 0.00658
miles of watermain 

14 Percentage of unaccounted for water that may be attributed
to leakage - Divide Line 12 by Line 3 UAW leakage % - 20.16%

15 Pumping and treating cost per gallon of water Line 4 on Form 3 Cost/gallon 3 $0.0004570

16 Annual Expenditure Due to Unidentified Water Losses UAW Cost $54,900
Multipy Line 12 by 15
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Appendix C: 
Replacement Meters 

Summary and Calculations 
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Address Meter Replacement Date

376 Water Street Install new Sensus Meter November 8, 2011

398 Water Street Install new Sensus Meter November 28, 2011

17 Dike Drive Install new Sensus Meter November 29, 2011

69 Winter Street Install new Sensus Meter January 26, 2012

11 School Street Install new Sensus Meter January 26, 2012

158 Walnut Street Install new Sensus Meter January 27, 2012

81‐83 Oak Street Install new Sensus Meter January 27, 2012

122 Lawrence Street Install new Sensus Meter January 30, 2012

68 Wilson Street Install new Sensus Meter January 30, 2012

658 High Street Install new Sensus Meter January 30, 2012

121‐123 Stone Street Install new Sensus Meter January 31, 2012

31 Summit Street Install new Sensus Meter January 31, 2012

211 Oak Street Install new Sensus Meter January 31, 2012

18 Branch Street Install new Sensus Meter January 31, 2012

288 Chace Street Install new Sensus Meter February 1, 2012

986 Main Street Install new Sensus Meter February 1, 2012

l ll b

Summary of Water Meter Replacements

Town Of Clinton, Massachusetts
WATER CONSERVATION GRANT PROJECT NUMBER 10‐17/WCG

62 Boylston Street Install new Sensus Meter February 1, 2012

165 Beacon Street Install new Sensus Meter February 2, 2012

16 Park Street Install new Sensus Meter February 3, 2012

100 Beacon Street Install new Sensus Meter February 7, 2012

20 Winthrop Street Install new Sensus Meter February 9, 2012

13 Winthrop Street Install new Sensus Meter February 9, 2012

71‐73 Oak Street Install new Sensus Meter February 22, 2012

1028 Main St Install new Sensus Meter February 28, 2012

13 Crown Str Install new Sensus Meter February 28, 2012

40 Prescott St Install new Sensus Meter March 6, 2012

96‐98 Haskell Ave Install new Sensus Meter March 7, 2012

222 Stone Street Install new Sensus Meter March 14, 2012

236 Stone Street Install new Sensus Meter March 14, 2012

513 high Street Install new Sensus Meter March 15, 2012

111 Cedar Street Install new Sensus Meter March 20, 2012

40 Forest Street Install new Sensus Meter March 26, 2012

225 Main Street Install new Sensus Meter March 26, 2012

932 Main Street Install new Sensus Meter March 27, 2012

32 Forest Ave Install new Sensus Meter April 4, 2012

76 Greeley Street Install new Sensus Meter April 9, 2012

242‐244 Main Street Install new Sensus Meter April 12, 2012

10 Schley Street Install new Sensus Meter April 19, 2012

885 Main Street Install new Sensus Meter April 30, 2012

70 Birch Street Install new Sensus Meter July 16 201270 Birch Street Install new Sensus Meter July 16, 2012



Address Meter Replacement Date

Summary of Water Meter Replacements

Town Of Clinton, Massachusetts
WATER CONSERVATION GRANT PROJECT NUMBER 10‐17/WCG

9 Lorraine Ave Install new Sensus Meter July 17, 2012

337 Berlin Street Install new Sensus Meter July 17, 2012

184 John Street Install new Sensus Meter July 18, 2012

38 Longedge Rd Install new Sensus Meter July 18, 2012

15 Bristol Ave Install new Sensus Meter July 18, 2012

48 Cedar Street Install new Sensus Meter July 18, 2012

27 Larch Street Install new Sensus Meter July 18, 2012

12 Chace Street Ext Install new Sensus Meter July 20, 2012

507A Ridgefield Install new Sensus Meter July 20, 2012

319 Oak Street Install new Sensus Meter July 20, 2012

31 Lancaster Rd Install new Sensus Meter July 24, 2012

65 Lancaster Rd Install new Sensus Meter July 24, 2012

28 Bolton Road Install new Sensus Meter July 24, 2012

4 Nugent ave Install new Sensus Meter July 25, 2012

6 Longedge Rd Install new Sensus Meter July 25, 2012

252 East Street Install new Sensus Meter July 25, 2012

d f ld ll l107A Ridgefield Install new Sensus Meter July 25, 2012

185 Green Street Install new Sensus Meter July 26, 2012

26 Candice Street Install new Sensus Meter July 27, 2012

14 Forest Street Install new Sensus Meter July 27, 2012

239 Water Street Install new Sensus Meter July 27, 2012

25 Front Street Install new Sensus Meter July 27, 2012

359 Sterling Street Install new Sensus Meter July 27, 2012

287 Water Street Install new Sensus Meter August 1, 2012

136 Summit Street Install new Sensus Meter August 1, 2012

333 Chace Street Install new Sensus Meter August 2, 2012

55 Acre Street Install new Sensus Meter August 2, 2012

25 Henry Street Install new Sensus Meter August 6, 2012

17 Candice Street Install new Sensus Meter August 6, 2012

311A Ridgefield  Install new Sensus Meter August 8, 2012

92 Pine Street Install new Sensus Meter August 8, 2012

188 Walnut Street Install new Sensus Meter August 8, 2012

3 Woodruff Road Install new Sensus Meter August 8, 2012

1 Schobert Street Install new Sensus Meter August 10, 2012

2 Nugent Ave Install new Sensus Meter August 10, 2012

2 Nugent Ave Install new Sensus Meter August 10, 2012

10 Myrtle Street Install new Sensus Meter August 12, 2012

403B Ridgefield  Install new Sensus Meter August 13, 2012

38 West Street Install new Sensus Meter August 17, 2012

503B Ridgefield Install new Sensus Meter August 21 2012503B Ridgefield Install new Sensus Meter August 21, 2012



Address Meter Replacement Date

Summary of Water Meter Replacements

Town Of Clinton, Massachusetts
WATER CONSERVATION GRANT PROJECT NUMBER 10‐17/WCG

2 Longedge Rd Install new Sensus Meter August 21, 2012

317 Water Street Install new Sensus Meter August 21, 2012

280 Wilson Street Install new Sensus Meter September 10, 2012

59 Summit Street Install new Sensus Meter September 28, 2012

29 Pierce Place Install new Sensus Meter October 11, 2012

10 Ash Street Install new Sensus Meter November 28, 2012

117 Pearl street Install new Sensus Meter December 18, 2012

207 Main Street Install new Sensus Meter January 14, 2013

123‐127 Oak Street Install new Sensus Meter January 22, 2013

155 Beacon St Install new Sensus Meter January 22, 2013

26 Lewis St Install new Sensus Meter January 22, 2013

610 Main Street Install new Sensus Meter January 18, 2013

209 Sterling St Install new Sensus Meter January 23, 2013

79 Prescott St Install new Sensus Meter January 25, 2013

20 Fox Run Dr Install new Sensus Meter January 25, 2013

19 Kittredge Pl Install new Sensus Meter January 28, 2013

ll19 Orange St Install new Sensus Meter January 30, 2013

84 Berlin St Install new Sensus Meter January 30, 2013

77 Branch Install new Sensus Meter January 30, 2013

27 Vineyard Ave Install new Sensus Meter January 29, 2013

110 Pine St Install new Sensus Meter January 31, 2013

160 Greeley St Install new Sensus Meter January 31, 2013

1 Bear Path Install new Sensus Meter February 1, 2013

303 East Street Install new Sensus Meter February 7, 2013

128 Franklin Street Install new Sensus Meter February 11, 2013

66 Lancaster Rd Install new Sensus Meter February 1, 2013

35 East Street Install new Sensus Meter February 20, 2013

52 Pine Street Install new Sensus Meter February 20, 2013

7 Ross Street Install new Sensus Meter February 27, 2013

17 School St Install new Sensus Meter February 27, 2013

133 Washington St Install new Sensus Meter March 11, 2013



Account Number
Average of Previous Quarterly 

Readings 
Old Meter (CF)

Quarterly Reading
New Meter (CF)

Quarterly 
Difference (CF)

Quarterly 
Difference (GAL)

218100 550 1,500 950 7106
85500 2,797 3,100 303 2269
37300 13,753 17,600 3,847 28773
240700 2,553 15,000 12,447 93101
71400 5,383 8,500 3,117 23313
64800 2,290 2,600 310 2319
114100 6,233 8,700 2,467 18451
70100 2,580 8,600 6,020 45030
39200 1,667 5,000 3,333 24933

Average Quarterly Difference (gal) 27,255
Average Annual Difference (gal) 109,020

Number of Meters Replaced 111
Estimated Total Annual Difference (gal) 12,101,220

Estimated Water Production Cost (per gal) $0.0004570
E ti t d T t l W t P d ti C t S i $5 530

Comparison of Replacement Water Meter Readings
WATER CONSERVATION GRANT PROJECT NUMBER 10‐17/WCG

Town Of Clinton, Massachusetts

Estimated Total Water Production Cost Savings $5,530
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Appendix D: 
Customer Meter Investigation Results 



Meter Register Remote Reader
Inside Outside

311A Ridgefield 152793 135000 17793
136 Summit St. 157102 139990 17112
287 Water St. 169999 168520 1479
55 Acre St 272551 248040 24511
26 Candice St 90485 81470 9015
14 Forest St 192180 176000 16180
239 Water St 264790 262600 2190
333 Chace St 243090 240570 2520
25 Front St 194142 146330 47812
185 Greeley St 640000 632230 7770
29 Pierce Pl 414400 303400 111000
38 Candice 171010 170760 250
280 Wilson 187119 187220 -101
1 Schobert St 158702 142700 16002
2 Nugent Ave 218061 143970 74091
2 Nugent Ave 165400 156060 9340
2 Longedge Rd 73570 72660 910
317 Water 189990 150420 39570
17 Candice St 164719 164320 399
25 Henry St 258558 232120 26438
13 Winthrop 96110 38470 57640
100 Beacon 72394 68640 3754
68 Wilson 436210 421020 15190
211 Oak 206136 181270 24866
16 Park St 540000 515740 24260

Water Volumes per Meter (cubic feet)

DifferenceAddress

TOWN OF CLINTON, MASSACHUSETTS
2012 COMPARISON OF METER READINGS

31 Summit 324470 280000 44470
165 Beacon 332300 266660 65640
158 Walnut 147358 138140 9218
1028 Main 255999 255240 759
107A Ridgefield 197670 197700 -30
311 A Ridgefield 152793 135000 17793
403b Ridgefield 187126 140000 47126
503 B Ridgefield 220618 191101 29517
28 Bolton Rd 187984 180000 7984
4 Nugent 251575 251570 5
6 Longedge 698179 605990 92189
252 East 450000 411540 38460
185 Green 640000 632230 7770

Total Volume (cf) 9,775,583 8,864,691 910,892
Total Volume (gal) 73,121,361 66,307,889 6,813,472

Number of Sample Accounts 38 38 38
Average Volume (cf) 257,252 233,281 23,971
Average Volume (gal) 1,924,246 1,744,944 179,302
Average % Under-registering 9%



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix E: 
Water Conservation Education Curriculum 
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Water Conservation Education Program Summary - Clinton Elementary School 

Grades K – 3 (approximately 900 students) 

Objectives:  

1. Explore the water cycle and specifically focus on where water comes from and how water 
molecules travel in the water cycle (clouds, lakes, animals, soil, groundwater, glaciers, 
plants, rivers and oceans via precipitation, water vapor, evaporation etc…). 

2. Determine all the different ways we use water in the world: at home, in manufacturing, 
recreation etc… 

3. Identify how much freshwater is available versus freshwater frozen in glaciers and 
saltwater in the oceans. 

4. Determine how students use water daily and think of ways they can use less. 

Materials: 

Water conservation stickers 

AWWA Water Wonderful Student Activity Book (for each student, all grades) 

AWWA Water Wonderful Teacher Guide (for each teacher, all grades) 

AWWA The Story of Drinking Water (to each student in Grade 3 only). 

Activities: 

1. Instructor led water cycle presentation/activity on Pages 8-9 of student book. 

2. Every Living Thing Activity – Teacher Guide Page 7- draw/discuss what we need water 
for. 

3. Fresh Water Activity – Teacher Guide Page 22 – illustrate how much available 
freshwater there is versus saltwater. 

4. How Do We Use Water – Student Book Pages 14-15 and Teacher Guide Page 25 – list 
how use water every day. 

5. Be Water Smart/How Can We Save Water Student Book Page 16 and Teacher Guide 
Page 29 – review/discuss water conservation techniques. 

6. Distribution of Water Conservation Stickers and Water Wonderful activity booklet to 
each student (all students).   Distribution of The Story of Drinking Water to each student 
(Grade 3 only). 

    May 2013  
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