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EXECUTIVE SUMMARY

The Town of Provincetown is a community of approximately 3,434 permanent residents with seasonal summer
population reaching approximately 27,500. The Town has 3,489 metered service connections providing water
to Provincetown and a portion of Truro. Drinking water is pumped from the Air Force Base, South Hollow (Paul
Daley) and Knowles Crossing well fields located in Truro, Massachusetts. Chemical treatment occurs at
Knowles Crossing and Paul Daley Treatment Facilities. Combined, all wells are capable of producing
approximately 1.4 million gallons per day (MGD) or 511 MG annually. In 2009 the Town withdrew a total of
261.5 MG of raw water or an average of approximately 0.7 MGD. Although the well field capacity is sufficient,
the ability of the Provincetown water department to meet seasonal demands during the summer months is
severely inhibited by the maximum withdrawal limits assigned to the well fields per the Water Withdrawal
Permit.

The Town of Provincetown hired Woodard & Curran to perform a comprehensive water audit of the water
system, coordinate a leak detection survey, perform a water rate study and water conservation public outreach
with funds from the MassDEP Water Conservation Grant Program. The project goal was to perform a mass
water balance as requested by the Town by evaluating several potential water loss factors including meter
accuracy, leak detection, unmetered uses and billing system errors. Below is a summary of Woodard &
Curran’s evaluation of these factors.

Source Meter Accuracy
There are a total of 13 source meters. All meters are tested and calibrated by an outside vendor. Consistent
calibration data for 2007-2009 was not available and therefore, % meter error on Form 4 could not be
calculated. For this reason, Form 4 has been intentionally omitted from Appendix A.

Production and Sales Records
The average volume of source water pumped and treated over the last three years is approximately 252 MG.
The average volume of water metered from residential and commercial customers as well as municipal
metered use is approximately 184.3 MG. This shows that the amount of unmetered water use is approximately
67.7 MG per year, or 27% of the source water.

Pumping and Treatment Costs
The Provincetown system is comprised of three well fields and two treatment facilities: Knowles Crossing, Paul
Daley Well Field and Treatment Building, and Air Base Wells. However, only Knowles Crossing and Paul
Daley facilities have pumping and treatment costs that are included in this audit. The average annual electrical
cost is approximately $75,600 per year. The average annual chemical cost is approximately $54,600 per year.
The pumping and treatment cost per gallon of water is $0.0005.

Unmetered Authorized Use or Confidently Estimated Municipal Use (CEMU)
A portion of the Provincetown’s water supply is used for authorized unmetered activities such as fire
protection, hydrant and water main flushing, street cleaning and construction. The Provincetown water
department estimates unmetered uses, specifically water used during fire fighting, construction and water
main flushing activities. The Town has historically reported very high CEMU. In the future, the Town should
consider metering as many municipal uses as possible for more accurate records of water use.

Customer Meter Accuracy
The Provincetown water department has an aggressive and effective meter replacement program with
$70,000 budgeted annually for the purchase and installation of new meters. Majority of the meters are less
than 10 years of age and have been upgraded to radio reads. The Town does not consider customer meter
accuracy as a contributing factor to unaccounted for water.
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Accounting/Billing System
In 2009, 14 meters were found to be recording water usage in incorrect units. After the programming error was
corrected, abatements were issued to the water customers. Aside from this programming error, the Town
considers the accounting/billing system to be in proper working order.

Leak Detection
The entire distribution system consisting of 38 miles of water main has been surveyed with leak detection data
loggers, providing no evidence of leaks on the large distribution lines including hydrants. The water
department has identified 33 leaks in the small laterals since April of 2010. All of them have been repaired.
The total estimated leakage was approximately 10 MG per year or 27,397 gallons per day. This accounts for
approximately 17% of the unaccounted for water.

Public Outreach and Education
As part of the Water Conservation Grant Program, the Town purchased and distributed Water Conservation
literature to the residents of Provincetown via mailings to individual homes rather than at local schools. School
distribution was not chosen because the number of students was less than 100. This mailing was separate
from the customer water bill. See Appendix D for a copy of the literature.

Water Rate Study
Water rate study was prepared by the Abrahams Group and included in Appendix E. The Town decided not
to make adjustments to their rates at this time since sufficient budget is available for current operation and
maintenance of the water system. The water rates will be re-evaluated in 2.5 years upon completion of
significant water and wastewater infrastructure improvements being funded through federal grant programs.

MassDEP Water Audit Forms
MassDEP Water Audit Forms were completed using 2007 through 2009 Annual Statistical Reports (ASRs).
The Water Audit Forms are attached in Appendix A. According to the calculations, the Town’s current UAW
equates to approximately $32,000 in annual expenditures for unidentified water losses.

Acknowledgements
Woodard & Curran would like to thank the following for their efforts, cooperation, insight and information
furnished throughout the Water Conservation Project:

- MassDEP and the Massachusetts Water Conservation Grant Program for funding and coordinating
this project.

- The Town of Provincetown, especially the Water Department.
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INTRODUCTION

The Town of Provincetown is a community of approximately 3,434 permanent residents with seasonal summer
population reaching approximately 27,500. The Town has 3,489 metered service connections providing water
to Provincetown and a portion of Truro. Approximately 3,135 of these connections are residential with 354
assigned to commercial and municipal uses. The Provincetown Water Department provides drinking water
pumped from three well field supplies located in Truro, Massachusetts. These are the Air Force Base well
field, South Hollow (Paul Daley) well field and the Knowles Crossing well field. Chemical treatment occurs at
two treatment facilities identified as the Knowles Crossing and Paul Daley Treatment Facilities. Only pre-
treatment is assigned to the Air Force Base Wells. Specifically, sodium hypochlorite is injected on individual
pump discharges for contact time compliance as related to the recently promulgated Ground Water Rule for 4-
log inactivation. The discharge from these wells is blended with the South Hollow well field withdrawals as it
travels to the Paul Daley WTF.

Combined, all wells are capable of producing approximately 1.4 million gallons per day (MGD) or 511 MG
annually. In 2009 the Town withdrew a total of 261.5 MG of raw water or an average of approximately 0.7
MGD. Although the well field pumping capacity is sufficient, the ability of the Provincetown water department
to meet seasonal demands during the summer months is severely inhibited by the maximum withdrawal limits
assigned to the well fields per the Water Withdrawal Permit. To this end, Provincetown has received
authorization to exceed the withdrawal permit rates for the Air Force base wells to meet demand during peak
periods in the summer to include holidays (July 4th week) and organized events (Carnival week).

In 2009, the Provincetown water department implemented a new water storage tank recharge and turnover
program to reduce water age in the storage tanks, provide for more robust chlorine residuals and reduce water
temperature in the system. Part of this program is to closely monitor storage tank turnover and static levels
during recharge periods. Ultimately, this program has produced clear signs of water losses as storage tank
levels steadily decrease when they should be rising, meaning that when there are very few users during off
hours and the tanks should be filling, they are in fact draining.

The Town of Provincetown hired Woodard & Curran to perform a comprehensive water audit of the water
system, coordinate a leak detection survey, facilitate leak repairs, perform a water rate study and perform
water conservation public outreach with funds from the MassDEP Water Conservation Grant Program.

PROJECT APPROACH AND RESULTS

As part of the Water Conservation Project, Woodard & Curran performed a mass water balance as requested
by the Town following the MassDEP water audit process. This effort included evaluation of the following:

 Source meter accuracy
 Production and sales records
 Pumping and treatment costs
 Billing and accounting procedures
 Master meter calibration test results
 Customer meter accuracy
 Unmetered uses (fire fighting, training, main flushing, public construction, etc.)
 Leak detection

Below is a summary of Woodard & Curran’s evaluation of these factors. The completed MassDEP Water
Audit Forms can be found in Appendix A.
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Source Meter Accuracy

There are 13 source meters in total.
 8 at South Hollow Well Field (Paul Daley WTF)
 3 at Knowles Crossing Well Field / WTF
 2 at the Air Force base Well Field

All meters are tested and calibrated by an outside vendor. Calibration reports for years 2007-2009 were
provided, however, the data is inconsistent and does not allow for determining % meter error to adjust the
water usage. Therefore, Form 4 is not included in Appendix A.

Production and Sales Records

The Annual Statistical Reports from 2007 – 2009 were analyzed to compare the amount of source water to the
amount of metered and sold water. The average volume of source water pumped and treated over these three
years is approximately 252 MG. The average volume of water metered from residential and commercial
customers as well as municipal metered use is approximately 184.3 MG. This shows that the amount of
unmetered water use is approximately 67.7 MG per year, or 27% of the source water.

Pumping and Treatment Costs

The Provincetown system is comprised of three well fields and two treatment facilities: Knowles Crossing, Paul
Daley Well Field and Treatment Building, and Air Base Wells. However, only Knowles Crossing and Paul
Daley facilities have pumping and treatment costs that are included in this audit. Electrical bills from these
facilities were analyzed from 2007 – 2009. The average annual electrical cost is approximately $75,600 per
year. The average annual chemical cost is approximately $54,600 per year. The sum of these annual costs is
included in the water audit forms to approximate the average pumping and treatment cost per gallon of water.
As shown in the attached forms, the pumping and treatment cost per gallon of water is $0.0005.

Unmetered Authorized Use or Confidently Estimated Municipal Use (CEMU)

A portion of Provincetown’s water supply is used for authorized unmetered activities such as fire protection,
hydrant and water main flushing, street cleaning and construction. The Provincetown water department
estimates unmetered uses. Specifically, fire suppression is estimated using Fire Department logs and
records. Construction use is estimated using daily logs and work orders. Hydrant flushing is estimated using
pipe diameter, system pressures and flush duration mathematics.

According to the AWWA, total consumption for authorized apparent losses is typically around 1.25% of total
consumption. The Town has historically reported their CEMU in 2007 through 2009 to be very high,
approximately 9.6% of total consumption on average. To assist the Town in their current CEMU monitoring
practices, Appendix B contains standard forms that can be used in monitoring unmetered and/or municipal
uses.

As an alternative, the Town should consider metering as many municipal uses as possible for more accurate
records of water use. For instance, hydrants used for firefighting training, flushing, or construction could have
temporary meters installed to measure actual consumption associated with these activities. The Town may
also give consideration to purchasing a flow meter/backflow preventer that can be used by Contractors to
measure water use in construction projects. Alternatively, the Town could require Contractors authorized to
use Town water to facilitate their work by furnishing and installing flow meter(s)/backflow preventer(s) for
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accurately measured water used in their operations. A cut sheet of this type of device can be found in
Appendix B.

Customer Meter Accuracy

The Town has 3,489 metered service connections providing water to Provincetown and a portion of Truro.
Approximately 3,135 of these connections are residential with 354 assigned to commercial and municipal
uses. Approximately 63% or 223 of the commercial and municipal meters and 66% or 2,069 of the residential
meters are less than 10 years of age.

The Provincetown water department has an aggressive and effective meter replacement program with
$70,000 budgeted annually for the purchase and installation of new meters. Approximately 95% of the total
meters have been upgraded to radio reads, drastically improving the efficiency of meter reading efforts. The
Town uses the Equinox meter reading system with handheld devices to collect readings on a semi-annual
basis from 95% of all meters. These readings are compared to previous uses to identify leaks, abnormal use
or stopped meters. With these meters that have been converted to radio reads, the water department is able
to perform reads more frequently, i.e. monthly, to assist in troubleshooting for leaks beyond the meter,
abnormal use, failed meters, etc. The remaining 5% of the meters (approximately 180) are read via the ARB
box and the readings are entered into the system manually. The water department plans to upgrade the
remaining 5% of the meters to radio reads in the near future when funding becomes available. The water
department records have identified approximately 72 meters 2 inches in diameter. Presently, there is no
calibration program in place for the larger meters. Therefore, Form 5 is not included in Appendix A. Woodard
& Curran recommends implementing a regular testing and calibration program for large meters according to
AWWA guidelines.

Accounting/Billing System

The Town of Provincetown uses Equinox radio read hardware/software to collect 95% of the meter readings.
After readings are collected with a handheld device, they are downloaded to the i-nHance billing software. The
remaining 5% of the readings are entered manually into the system. Before a water bill is mailed to a
customer, each account is reviewed for usage inconsistent with previous records. Technicians are sent out to
visually confirm the meter reading when an initial reading is in question. In 2009, 14 meters were found that
were recording water usage in incorrect units. After the programming error was corrected, abatements were
issued to the water customers for 1.53 million gallons of water.

Leak Detection

The entire distribution system consisting of 38 miles of water main has been surveyed with leak detection data
loggers, providing no evidence of leaks on the large distribution lines including hydrants. In evaluating the
smaller laterals and consumer service lines the water department has identified 33 leaks since April of 2010.
All of them have since been repaired. When service leaks are found, the approximate diameter of the hole or
leak is sized and matched against a pre-determined scale which assigns approximate loss based on system
pressure and breach hole diameter. Table 1 summarizes the results of the leak detection survey. The leak
detection methodology can be found in Appendix C. The crew followed the methodology and used the
equipment according to manufacturer’s instructions. The Town should continue performing leak detection
surveys every two years as recommended by MassDEP.

An Unaccounted for Water (UAW) compliance plan was submitted to MassDEP as required in December of
2010. This is an annual condition as required in the “Renewal Registration for Verified Water Withdrawal (310
CMR 36.10) effective January 1, 2008 through December 31, 2017. Provincetown exceeds the 15% UAW
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threshold and therefore must develop and implement an annual compliance plan designed to meet the 10%
UAW performance standard by December 31, 2017.

Table 1: Leak Detection Results Summary

Number of
Leaks Found

Number of
Leaks Repaired

Total
Estimated
Leakage
(GPD)

Total
Estimated
Leakage
(GPY)

Annual Cost to
Purchase, Pump and

Treat Leaks

Percentage of Total
Unaccounted for

Water

33 33 27,397 10,000,000 $5,500 17%

Public Outreach and Education

As part of the Water Conservation Grant Program, the Town purchased and distributed Water Conservation
literature to the residents of Provincetown via mailings to individual homes. These mailings were separate
from the customer water bills. See Appendix D for a copy of the literature. The Town decided resident
mailings were a more effective way of distributing Water Conservation literature since local school enrollment
is very low. In fact, the Provincetown High School is closing after graduation due to declining student
population. According to a recent news article, the number of students in grades seven through twelve was
only 56 in 2010.

Water Rate Study

A water rate study was prepared by the Abrahams Group and included in Appendix E. The Town decided not
to make adjustments to their rates at this time. The Town currently has sufficient budget to handle distribution
system operation and maintenance. In addition, the Town is undergoing significant water and wastewater
infrastructure improvements in the next 2.5 years funded through Federal Grant programs. The water rates will
be re-evaluated upon completion of these improvements. The current rate structure that will remain is as
follows:

Basic Service Fee Per Account
Meter Size Fee Per Billing Period
5/8” $66.00
3/4" $72.60
1” $92.40
2 ½” $118.80
2” $191.40
3” $726.00

Peak Period – April 15 through October 15
0 to 15,000 gallons $5.00 for each 1,000 gallons
16,000 to 40,000 gallons $7.50 per additional 1,000 gallons
41,000 to 100,000 gallons $12.00 per additional 1,000 gallons
Over 100,000 gallons $16.00 per additional 1,000 gallons

Off-Peak Period – October 16 through April 15
0 to 15,000 gallons $3.00 for each 1,000 gallons
16,000 to 40,000 gallons $5.00 per additional 1,000 gallons
41,000 to 100,000 gallons $7.00 per additional 1,000 gallons
Over 100,000 gallons $9.00 per additional 1,000 gallons
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CONCLUSIONS AND RECOMMENDATIONS

Woodard & Curran’s water audit found that the Town’s percentage of unaccounted for water is approximately
23 %, which is equivalent to $32,000 annually considering pumping and treatment costs.

Woodard & Curran recommends the following measures to further reduce UAW, prepare more consistent
Annual Statistical Reports (ASRs) and continue water conservation efforts:

Customer meter accuracy
 Develop a meter testing program for larger meters in the system based on the AWWA recommended

schedule found in Table 2 below.
 Periodically perform “spot checks” on smaller meters using the AWWA recommended schedule as a

guide.
 Periodically review consumption data for large meters based on application to maintain proper sizing.

Table 2: AWWA Meter Testing Schedule

Meter Type Size (inch) Testing Frequency (years)

5/8 10

1/2 8

1 6

1-1/2 4

Displacement

2 4

3 3

4 2

Compound

6 1

Leak detection
 Perform leak detection every two years as recommended by MassDEP.

Unmetered uses (fire fighting, training, main flushing, public construction, etc)
 Meter as many municipal uses as possible (e.g. hydrants used for firefighting training, flushing,

construction) to allow for a more accurate estimate of authorized municipal use.
 Monitor and estimate unmetered water used for fires and water main breaks by reviewing water usage

before and after event.
 Purchase (or require contractors to provide) a portable water meter/backflow preventer that can be used

by contractors to monitor water usage during construction projects.

MassDEP Water Audit Forms

MassDEP Water Audit Forms were completed using 2007 through 2009 Annual Statistical Reports (ASRs).
The Water Audit Forms are attached in Appendix A. According to the calculations, the Town’s current UAW
equates to approximately $32,000 in annual expenditures for unidentified water losses.

LITERATURE CITED

Water Audits and Loss Control Programs. American Water Works Association M36. Third Edition, 2009.
2007 through 2009 Annual Statistical Reports.
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FORM 1 - UNCORRECTED TOTAL WATER SUPPLY FROM
SOURCES OF SUPPLY MASTER METER READINGS

TOTAL ANNUAL AMOUNT (in million gallons per year)

YEAR SOURCE SOURCE SOURCE SOURCE SOURCE SOURCE SOURCE SOURCE SOURCE TOTAL Comment
1 2 3 4 5 6 7 8 9

2009 44.60 185.52 13.44 17.95 261.52
2008 42.08 182.51 11.50 18.01 254.10
2007 27.58 181.64 16.66 14.49 240.38

TOTAL 755.99

Enter Annual or Average 252.00 Enter on Line 1 - Form 6 and
Enter on Line 1 - Form 3

Report RAW water quantities
4 different well supplies

4 different well supplies
4 different well supplies



FORM 2 - UNCORRECTED CUSTOMER METER RECORDS

TOTAL WATER SOLD

YEAR RESIDENTIAL INDUSTRIAL COMMERCIAL AGRICULTURAL INSTITUTIONAL MUNICIPAL/
OTHER TOTAL

2009 131.00 46.00 4.00 181.00
2008 134.01 41.67 0.96 4.11 180.74
2007 145.74 41.70 0.83 2.83 191.10

Line a TOTAL 552.84

Annual or Average Line b = Total divided by 3 = 184.28
Enter on Line 4 - Form 6

CALCULATIONS

1 Total amount of water metered in system over the past three years (Line a _______________) 552.84

2 Average total amount of water metered over past 3 years (Line b = Line a/3 =_______________) 184.28

3 Estimate of total amount of water sold but not metered in past 3 years (Line c ______________) 203.15

4 Average of the total amount of water sold but not metered over past 3 yrs. (Div. Line c by 3 = ___) 67.72
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
2007 2008 2009

$ $ $ $

1 Chemicals 37,334.09$ 63,206.24$ 63,211.93$ 163,752.26 $54,584.09

2 Fuel 8,133.86 8,670.99 3,585.19 20,390.04 $6,796.68

3 Electricity 70,743.95$ 68,413.26 87,624.99 226,782.20 $75,594.07

4 H2O Purchase 0.00 0.00 0.00 0.00 $0.00

5 Other 0.00 0.00 0.00 0.00 $0.00

TOTALS Line a = $136,974.83

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 1 252.00

Line 2 If water is purchased, average of the amount purchased
over the past three years See Page 4 0.00

Line 3 Total amount of water supplied from total of sources and
total purchased Add Lines 1 and 2 252.00

Line 4 Average pumping and treating divided by the purchasing cost Enter
of water Divide Totals - Line a (from above) by Line 3 $0.0005436 Annual or Avg.

Line 15 on Form 6

Average = Total Divided by 3



FORM 6 - WATER AUDIT WORKSHEET

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

Line
No. DESCRIPTION FORM (+ or -) RESULTS

1 Uncorrected Total Water Pumped From Sources of Supply 1 252.00

2a Adjustments toTotal Water Supply Master Meter Error 4 0.02

2b Faulty Valve Controlling Devices Pg. 4 0

3 Corrected Total Water Supply Add Lines 1, 2a and 2b) Unadjusted Total - 252.02

4 Uncorrected Customer Meter Records Total Amount Sold 2 184.28

5a Adjustments to Metered Water Sales - meter error 5 -1.53

5b Billing Procedure error Pg. 5 0

6 Uncorrected Customer Meter Records 2 0

7 Corrected Total Quantity of WaterSold Add Lines 4, 5a, 5b and 6 Adjusted Total - 182.75

8 Total amount of water not sold Subtract Line 7 from Line 3 Unmetered - 69.27

9 Total Unmetered Authorized Public Uses of Water See Page 5 Pg. 5 9.66

10 Total Unmetered Miscellaneous Losses See Page 5 Pg. 5 0.48

11 Total Identified Water Losses Add Lines 9 and 10 Estimated - 10.14

12 Total Unidentified Water Losses-Subtract Line 11 from Line 8 UAW - 59.14

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

Divide Line 12 by 365 then divide by total system Leakage/mile - 4,263.60

miles of watermain

14 Percentage of unaccounted for water that may be attributed

to leakage - Divide Line 12 by Line 3 UAW leakage % - 23.46%

15 Pumping and treating cost per gallon of water Line 4 on Form 3 Cost/gallon 3 $0.0005

16 Annual Expenditure Due to Unidentified Water Losses UAW Cost $32,144.12

Multipy Line 12 by 15
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35 New England Business Ctr.
Suite 180
Andover, Massachusetts 01810
www.woodardcurran.com

T 866.702.6371
T 978.557.8150
F 978.557.7948

MEMORANDUM

TO: Malcolm Harper, MassDEP
FROM: Rachel Gilbert, P.E.
DATE: January 28, 2010
RE: Provincetown Water Conservation Grant Project Number 09-08

Leak Detection Methodology and Standard Operating Procedures (SOP)

This memo summarizes the methodology and SOPs to be used by the Town of Provincetown, MA (the Town) for
the Leak Detection Survey.

The Town will conduct a leak detection survey of the water mains and appurtenances of the water distribution
system network. The Town will thoroughly document the leak detection survey using the MassDEP guidance in
Attachment D of the Scope of Services. The Town personnel engaged in leak detection work shall be proficient
in leak detection methods and the equipment used. No subcontractors will be used to complete the work.

This task will consist of a comprehensive leak detection survey of approximately 40 miles of main, hydrants, gate
valves, and service connections. As part of the leak detection survey, the Town will use a correlator to detect,
record, analyze, and pinpoint the sound created by underground water leakage. Upon the identification of a
leak, a flow rate will be estimated. Upon completion of the survey, the Town shall provide a report summarizing
the locations of the identified leaks, the type of leak (i.e., main, hydrant, service connection, etc.), estimated flow
rates for all leaks, etc.

Once the leak detection is completed, the Town will establish a priority system to implement leak repairs and will
repair leaks detected. Repairs will be performed in conformance with industry standards and will be documented
with leak repair reports including estimates of leakage rates based on visual observation once infrastructure is
exposed.

In accordance with Appendix D of the MassDEP Scope of Services agreement with the Town of Provincetown,
the following addresses the “Elements for Reporting Leak Detection Surveys.”

Operator
 Town personnel will include Carl Hillstrom, Water Superintendent, Glen Rose, Foreman/Work Supervisor,

Cody Salisbury, Laborer and Bernard Matrango, Water Distribution Technician.
 Town personnel have been trained by the equipment manufacturer to perform leak detection.
 Town personnel have combined experience of over 30 years.

Equipment
 Town will use the following equipment: ZCorr Digital Correlating Loggers.
 Town equipment SOP is attached.
 Town equipment will be operated as per attached SOP.
 Town equipment is maintained and calibrated as needed.

Survey
 Town will use a correlator to detect, record, analyze, and pinpoint the sound created by underground water

leakage. SOPs are attached.
 Town will place correlating loggers directly on hydrants, main line valves or service connections.
 Town will use available access points to keep the distance between correlating loggers at a minimum.
 Town will record the time and date in their report for leaks detected.



 Town will report the miles of mains tested.
 Town will record the ground cover material.
 Town will record the pipe materials.

Reporting
 Town report will identify each leak.
 Town report will identify leaks due to failure of joints, main, hydrant, service, valve, etc when possible.
 Town report will estimate the rate of leakage.
 Town report will classify leaks according to type and rate.
 Town report will show data in a chart format.

Follow-up
 Town will repair leaks identified from leak detection survey report.
 Town will record the date, time and weather conditions observed during repair.
 Town will observe whether leak rate is consistent with estimated loss rate when possible.
 Town will retest repaired locations to confirm the leak is eliminated.



TOWN OF PROVINCETOWN LEAK DETECTION SURVEY
STANDARD OPERATING PROCEDURE

1. The Town of Provincetown (the Town) will perform a correlation leak detection survey, for the purpose
of reducing unaccounted for water by pinpointing and reporting leaks on the water distribution system.
The survey will consist of correlating approximately 40 miles of water distribution system. This
will be done using leak correlating dataloggers and listening directly on hydrants utilizing sound
intensifying equipment capable of detecting small amounts of leakage.

2. The Town will correlate for undetected leakage on every section of main by placing ZCorr
Digital Correlating Loggers directly on every hydrant, hydrant valve, main line valve and /or service
connection to perform aleak correlation between them. The Town shall then access mainline valves,
hydrant valves, service connections or hydrants ports when needed to accurately pinpoint the
location of every leak found.

4. All leak site pinpointing shall be performed using ZCorr Digital Correlating Loggers and verified
using sonic ground sounding techniques.

5. Upon completion of the leak pinpointing the Town shall mark pinpointed leakage with
marking paint at the site of leakage and classify leakage by the following classifications:

Low - Less than 5 gallons per minute.
Medium - 5 to 15 gallons per minute.
High - Greater than 15 gallons per minute.

6. The Town shall then prepare a report that includes the following information:

a. A diagram of each pinpointed leak site.
b. An estimate of daily water loss from each pinpointed leak site.
c. Map corrections found.

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





































































































































































































































APPENDIX D 
 

Public Outreach Literature 
 



Driveways, Sidewalks, and Walkways

Instead of the hose, use a broom or leaf blower

to remove dead leaves and other debris. 

Hoses and Faucets

Repair all leaks and install a water-saving shutoff

nozzle that can be adjusted to fit the task at hand.

Landscaping

Minimize lawn space

and plant drought-

tolerant natives. Water

during the morning

or evening to avoid

excess evaporation.

The Pool

Watch the water level

to avoid unnecessary

spillage and use a

cover to prevent excess evaporation. 

SAve WATeR ouTdooRSSAve WATeR IndooRS WATeRToilets

If your toilet is not a low-flow model, you can

install a water-saving displacement device in

the tank to reduce the amount of water

needed to flush. Flush only when necessary.

Washing Clothes

Match your washer’s water level to your

load size. Repair any leaks from faucets,

hose connections, or pipes. Look for

water-efficient models when purchasing

a new machine.

Shower and Sinks

Try a faucet aerator on your sink to reduce

water use while maintaining flow. Take

shallow baths. Keep showers short and use a

low-flow showerhead. A flow restrictor lets

you maintain the faucet setting and shut off

water at the showerhead while soaping or

shampooing.

Doing Dishes

When you wash dishes by hand, use basins

rather than running water. Soak pots and pans

before washing. If you use a dish washer, run

only full loads and avoid extra cycles.

Preparing Food

Thaw frozen food in your refrigerator. Wash

foods in a basin, not under the tap. 

Conservation
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With population and industry growth comes a greater thirst for water. Water is a limited

resource that can quickly become scarce if we do not take measures to conserve and protect it. 

EASY WAYS TO CONSERVE

1. When waiting for cold tap water to warm up,

capture wasted water in a pitcher or watering 

can to water plants.

2. Fix leaks. A faucet that drips can waste up to 

3,820 gallons of water per year. Most leaks are 

easy to repair.  

3. Reuse water when you can. A bucket in 

the shower can catch water for plants and 

clean-up jobs.

4. Watch how much water you use when

doing dishes, brushing teeth, and showering. 

Follow the easy tips in this brochure to use less.

Everyone’s Responsibility

Working to protect our precious water

supplies is critical. everyone needs to play

a part and do the right thing for our planet.

Protect a Limited Resource

Although we are surrounded by water, most is

not drinkable. In fact, only 3% of the world’s

water is fresh water and of this, 2/3 is stored in

ice caps and glaciers. That leaves only 1% of

the world’s water available for drinking.

Keep Water Clean

To ensure that our water needs will always 

be met, we must protect our water supplies

against the constant threat of pollution. This

includes proper disposal of household

hazardous waste and pharmaceuticals.

Save Energy

Conserving water helps reduce the energy

used for water conveyance, treatment, and

storage. Reducing hot water usage saves

energy as well.

Save the Environment

Conserving water also saves a precious natural

resource, avoids overdraft of reservoirs and

groundwater, maintains future water supplies,

and leaves more water for wildlife.

Save Money

By conserving, you can save on your water

and utility bills, and sewer and septic costs.

The WaterSense label identifies

water-efficient products and

programs. Look for this label

when you shop for toilets and

bathroom sink faucets. Look for

other products with this label

in the future.

Look for the WaterSense Label
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Need

• Several years of structural deficit….simply
not raising enough revenue to cover
expenses

• Global Reserve is not gone but unavailable

• Last increase - 2003 - was the introduction
of the PEAK PERIOD

• Warranted that we evaluate billing system
top to bottom
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Basic Options

• OPTION 1) No change in current structure,
but rates will increase

• OPTION 2) Introduces SERVICE FEE,
change rates, but no change in structure

• OPTION 3) Introduces SERVICE FEE,
change rates, and adjust the rate structure as
well
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Introduction of the Basic Service Fee

Studies by AWWA clearly show that water systems should
differentiate costs between those associated with
administering the dept and those costs associated with the
distribution of water. Those costs directly related to
administering the dept are overhead costs and become the
Basic Service Fee. Costs associated with the distribution of
water are recovered by your consumption. A classic
example of this is your electric bill – you pay a service fee
and then every kilowatt thereafter. No different, you pay a
service fee and every gallon thereafter. Conservation
occurs across the full spectrum of users.
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Basic Options;
a further driving need

Add to this mix the pressing need to change
the billing period from 8 months [Peak
Period] plus four months [Off Peak] to a six
and six month billing period. This will
facilitate a further structural change to
“quarterly billing”; a must do program for
cash flow that can occur once all meters are
converted to radio reads. [currently at 84%]
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Basic Option 1

• PRO

Is simple

• CON

– Does not address the need to move forward w/
the six/six billing period

– Minimum Bill does not encourage conservation

– Higher tiers pay more than fair share [penalizes
businesses]
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Basic Option 2

• PRO

Allows for the introduction of a service charge

Allows for changing the rate [unit cost per gallon]

• CON

Does not allow for changing the rate structure [Tiers]
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Basic Option 3

• PRO

Allows for the introduction of a service charge

Allows for changing the rate [unit cost per gallon]

Allows for changing the rate structure as well [Tiers]

• CON

None - no unintended consequences
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Action Sought - 3 items

• A vote by the Water & Sewer Board to “adopt the
change in the billing time period”.

• A vote by the Board of Selectmen, pursuant to
MGL c.40, section 22F, “to approve the
recommendation of the Water & Sewer Board
changing the billing time period”.

• A vote by the Water & Sewer Board “to hold a
public hearing for the purpose of reviewing and
adopting Option 3.”


