
 

 

  Meeting Agenda 
The Provincetown Select Board will hold a public meeting on Wednesday, 
May 29, 2019 at 5:00 p.m. at the Truro Community Center, 7 Standish Way, 
Truro, MA 02666. 
 
1. Joint Meeting with Truro Board of Selectmen (Votes may be taken): 

a) Inter-Municipal Water Agreement Between the Town of Provincetown and the 
Town of Truro- Annual Report 

 
 
 
Posted by the Assistant Town Clerk www.provincetown-ma.gov, 05/23/2019, 2:00 pm AR 

Select Board 



  

Provincetown Select Board 
AGENDA ACTION REQUEST 

Wednesday, May 29, 2019  

JOINT MEETING – TRURO BOARD OF SELECTMEN 
Inter-Municipal Water Agreement 
 Requested by:  Provincetown/Truro Board of Selectmen             Action Sought: Discussion 

Proposed Motion(s) 

Discussion dependent.  Votes may be taken.  

 

 

 

 

 

 

Additional Information 

• Annual Meeting per the Inter-Municipal Water Agreement Between the Town of 
Provincetown and the Town of Truro- Annual Report 

• Water Superintendent Memo and presentation attached.  
 

Board Action 

Motion Second Yea Nay Abstain Disposition 
      

 

1 



 
Town Of Provincetown 

Department of Public Works – Water Dept. 
Water System Update  

Provincetown/Truro Joint Selectmen Meeting 
 May 29, 2019 

 
 
 
EXECUTIVE SUMMARY: 
 
The Town of Provincetown Water Department is proud to present the Board of Selectmen with an annual report 
regarding water system operations.  The Town of Provincetown Water Department operates and maintains a 
total of three groundwater sources located within the Town of Truro:  the Knowles Crossing Wellfield 
consisting of three gravel packed wells, the Paul Daley Wellfield consisting of six active gravel packed wells, 
and the North Union Field Well Site consisting of two gravel packed wells.  The water distribution system 
consists of approximately forty-five (45) miles of water mains, two (2) water storage tanks, two hundred eighty 
two (282) fire hydrants, seven hundred (700) gate valves, and three thousand nine hundred eleven (3,911) 
service accounts. 
 
Provincetown Water Department completed four major projects in 2018.  First, an update to the Water System 
Atlas was conducted, which also included a hydraulic model update and study on the distribution system.   
Second, the Water Department performed an update to the groundwater model associated with the North Union 
Field Well Site in order to evaluate data collected over the last five years.  Third, a cleaning and maintenance 
project was performed at the Winslow II Tank; and finally, water service renewals were performed within the 
Commercial Street Phase IV project area.    
 
As you may recall, Provincetown Water Department was able to meet the MassDEP compliance standard of 
10% Unaccounted-for-Water (UAW) for the first time in several years in calendar year 2017.  The Water 
Department reported 10.4% UAW on the Annual Statistical Report for calendar year 2018.  Although up 
slightly over 2017, UAW continues to be much less than prior years.  Provincetown Water Department 
continues to perform routine leak detection throughout the system in an effort to reduce Unaccounted-for-Water 
(UAW) and meet the Massachusetts Department of Environmental Protection’s compliance standard of ten 
percent (10%).     
 
The Water Department worked with Environmental Partners Group (EP), engineers of record, to update the 
Water System Hydraulic Model, a useful tool for assessing the overall health of the distribution system as it 
relates to fire flow requirements and overall system demands.  Additionally, an update was performed to the 
groundwater model associated with the North Union Field Well Site.  The Water Department also performed 
maintenance and cleaning to the Winslow II Storage tank, and performed water service renewals to 
approximately eighty-five services within the Commercial Street Phase IV project area.   
 



 
 
ACCOMPLISHMENTS 2018: 
 
Provincetown Water Department completed several projects throughout the course 2018, however four (4) 
major projects will be outlined and discussed.  The four major projects include an update to the Hydraulic 
Model for the system, an update and analysis of the north Union Field Groundwater Model, cleaning and 
maintenance to the “Winslow 2” Storage Tank, and finally the renewal of water services within the Phase IV 
Commercial Street re-construction area.   
 

Hydraulic Model and System Atlas Update 
 
Provincetown Water Department finalized an update to the Water Management Study in April 2017; a portion 
of this study was outlining a ten year Capital Improvements Plan (CIP).  The first item on the CIP was to 
complete a hydraulic model update and system mapping update.  The Water Department contracted with 
Environmental Partners, engineers of record, to perform the necessary updates. 
 
The previous water system atlas and hydraulic model were created in 2002 by Environmental Partners.  
Therefore, mapping did not include any facilities or piping constructed after 2002, such as the Knowles 
Crossing Water Treatment Plant, North Union Field, demolition of the Winslow I tank, raw water transmission 
main, and various distribution system upgrades.  The hydraulic model is a useful tool to evaluate system 
performance conditions, such as fire flows, under various demand scenarios, including peak season demands.  
The conclusion of the updated model illustrated the system performed very well, with limited areas of deficient 
fire flows.  The areas of deficient fire flows, based on ISO recommendations, were the Race Point Beach area 
and the area of North Truro near the terminus of the system.   Various scenarios were included to rectify this 
situation, including the placement of a tank in North Truro to improve static pressure condition and increase 
available fire flows.   
 
In addition to the hydraulic model, Environmental Partners also updated the system atlas to reflect changes 
made to the system since the last update in 2002.  The atlas includes all water system piping, valves, hydrants, 
tanks, facilities, wells, and background layers with streets, parcels, buildings and Zone II overlay.  The service 
technicians use this as a reference in the field, in addition to the electronic GIS mapping available on 
laptops/iPads.   The atlas will continue to receive periodic updates as warranted in order to reflect major 
changes to system.  
 
 North Union Field Groundwater Model Update 
 
The Water Department contracted with EP  to conduct an update to the North Union Field Groundwater model in 
early 2018.  The purpose of this update was to analyze the results of the past five years of sampling data collected at 
the observation wells located throughout the well site.  In accordance with the DEP New Water Supply Approval, 
Provincetown Water Department conducts quarterly monitoring at six (6) observation wells.  This monitoring 
program assists with ensuring the quality and potability of the North Union Field sources by monitoring water quality 
within the intermediate and deep aquifer zones, where the saltwater and freshwater transition zone exists. The 
parameters analyzed from each observation well include sodium, chloride, sulfate, total dissolved solids, iron and 
manganese.    



 
The Water Department provided Environmental Partners with the sample results since the monitoring program 
inception in 2012, which included graphs plotting the data over time.  EP evaluated this data and found the data to be 
reliable with only a few anomalies noted, potentially sampling or lab errors.  The lab results over the last five years 
indicated a steady rise of chloride and sodium levels in the #9 and #11 deep observation wells, which are located near 
the top of the freshwater-saltwater interface zone.  The original groundwater model predicted a rise in sodium and 
chloride levels in these wells after five years or pumping, however the levels observed in the well site are higher than 
the model originally predicted.  Therefore, it was necessary to recalibrate the model based on the data collected from 
the commencement of water production at the well site.  The groundwater data collected over the last five years under 
actual pumping conditions were used to update the groundwater model in order to evaluate long term water quality 
trends.  EP worked with McLane Environmental, LLC to update the existing model.  To evaluate the long term 
pumping effects, the model was run over a 100-year period, and was also upgraded to include not only the observation 
wells, but also the production wells in the scenario.  The model results were provided in a comprehensive report from 
EP, which has been attached to this memo.   
 
At the conclusion of the upgraded model run, which used the data collected over the last five years as the baseline, the 
model predicted that under current pumping conditions, the sodium and chloride levels in the North Union Field  #1 
and #2 production wells will remain steady at approximately 30mg/L chloride and 15mg/L sodium until 2024.  
Beginning in the year 2024 the salinity in both production wells will gradually increase and then slowly taper after 
several decades of additional pumping.  North Union Field #1 well is calculated to reach approximately 100mg/L 
chloride and 45 mg/L sodium by 2072; whereas North Union Field #2 well is expected to reach 45 mg/L chloride and 
20 mg/L sodium by 2072.  If current pumping conditions are maintained for the next 100 years, the salinity is 
expected to reach a new equilibrium concentration with small incremental increase thereafter, assuming that aquifer 
recharge, pumping of nearby wells, and sea levels do not change drastically from current levels. 
 
A well site management scenario was also investigated as part of the model.  The scenario analyzed pumping North 
Union Field #2 at a rate twice that of North Union Field #1. The results indicated the measured concentrations within 
the two wells to be approximately equal.  This scenario indicated North Union Field #2 will have a higher seasonal 
variation in concentrations when sampled quarterly due to a larger difference between summer and winter pumping 
rates.  This updated model is a useful tool to predict water quality at various pumping rates, as well as impacts of 
future hydrologic changes on the water quality. 
 
The information outlined above was presented to the Water & Sewer Board by Ms. Ann Marie Patricia, a 
hydrogeologist with Environmental Partners, at the November 2018 regular meeting.  The meeting was also attended 
by Mr. Blake Martin, an engineer with Weston & Sampson, the consulting engineers of record for the Town of Truro.  
Mr. Martin expressed several concerns with the data, primarily related to the expected rise in salinity levels in the 
production wells, specifically sodium levels.  Mr. Martin raised the issue that the Water Department/Water & Sewer 
Board should consider approaching the National Park Service in order to utilize the former Air Force base wells once 
again in order to supplement the North Union Field Supply and alleviate any undue stress on the supply.  I raised the 
point that these wells, although registered to Provincetown Water Department with MassDEP, are emergency sources 
only and that it is highly unlikely MassDEP would construe a projected rise in sodium levels over the course of the 
next fifty years to be an emergency.  These wells are to be utilized for true emergency situations, such as a total loss of 
source supply from one of the other well sites.   
 



Chloride is considered a “Secondary Standard”.  Contaminants listed as secondary standards are non-enforceable 
guidelines for Public Water Systems regulating contaminants that may cause cosmetic or aesthetic effects on water.  
The obvious effect with Chloride is a salty taste.  However, the Secondary Maximum Contaminant Level (MCL) set 
by the EPA, and MassDEP, is 250 mg/L.  The Chloride level in North union #1 is expected to reach 100 mg/L in fifty 
years, which is less than half the current Secondary MCL.  Currently, Secondary Contaminants are measured annually 
at both are Knowles Crossing Treatment Plant (which treats raw water from Knowles Crossing and Paul Daley 
wellfields) and the South Treatment Plant (which treats raw water from North Union Field #1 & #2). The last results 
from 2018 for chloride were 54 mg/L for Knowles Crossing Plant and 30 mg/L for the South hollow Plant.  This 
reflects blended quality for the respective wells each plant treats.  

Sodium is not a regulated contaminant, but MassDEP has established a guideline of 20 mg/L.  This amount was 
established to be in line with the U.S. Food and Drug Administration (FDA) for low sodium water. Provincetown 
Water Department currently samples for sodium in the finished (treated) water under required Inorganic Contaminant 
sampling requirements.  Current sodium levels in treated water from the Knowles Crossing plant and the South 
Hollow plant are 28mg/L and 17 mg/L, respectively.  These sodium results are reported to the Mass Dept. of Public 
Health and the local Board of Health once results are known.  The expected levels of Sodium in the North Union 
Field wells, as predicted by the model, are not a cause for alarm.  The levels are expected to exceed the established 
guideline, however our current water from the Knowles Crossing Plant currently exceeds this guideline, as do 
numerous other water supplies throughout Massachusetts.  At one time the Knowles Crossing was producing much 
higher levels of sodium before the Knowles Crossing well site was blended with the Paul Daley wells.  The Water 
Department will continue to monitor the North Union Field observation network, as well as the production wells, and 
closely analyze a rising trend that could potentially indicate saltwater intrusion.  Our consulting engineers will be 
engaged in the data collection and will periodically provide secondary analysis.  Additionally, the Department plans to 
modify operations to include pumping NUF #2 at approximately twice the rate of #1 in order to level the trend over 
time, as suggested by the model results.  At this time there has been no discussion of a sodium regulation on the 
horizon, and will continue as a guideline for Public Water Systems.  The next regulation will likely be regarding 
manganese, and we are ahead of the curve by already providing treatment and filtration for iron and manganese at 
Knowles Crossing Treatment Facility for the Paul Daley and Knowles Crossing wells.   
 

Winslow 2 Storage Tank Cleaning and Maintenance Project 
 

Provincetown Water Department contracted with Caldwell & Associates to perform a cleaning and maintenance 
project to the Winslow 2 Storage tank.  The project included fully draining the tank in order to clean and 
perform spot repairs to the interior, replace the existing ladder cage, replace and reconfigure the feed piping in a 
below-grade vault structure, and perform spot repairs to the exterior. 
 
The tank draining operation began in late October and was fully drained by the first of November.  The interior 
was heavily stained and the walls were cleaned using a proprietary, NSF and MassDEP approved cleaning agent 
called “Pantonite”.  This product was also used on the Mt. Gilboa site during a similar project in 2015.  Once 
the walls were cleaned the contractor performed several corrosion issues to the interior, mainly located at the 
welded seam areas on the steel plate walls.  Temporary heat was needed in order to maintain proper temperature 
inside the tank during the month of December and January to allow proper curing of the epoxy fillers and 
coatings.  The tank was disinfected, filled, sampled, and placed back in service on February 5, 2019.  
 



The exterior work is currently underway, which does not involve the tank being placed out-of-service.  The 
exterior portion of the project has experienced delays due to the wet weather pattern, however welded spot 
repairs have been performed, as well as replacement of the roof hatch.   Several exterior areas have been primed 
and are awaiting the finish coat of exterior paint.  The contractor is expected to be completed by the first week 
of June with all necessary repairs.  
 
The repairs performed with this project are expected to prolong the life of the existing coating on both the 
interior and exterior by another 5-7 years, at which time the full-scale rehabilitation will need to be performed.  
The Water Department currently has both the Mt. Gilboa tank and Winslow 2 tank being rehabilitated on the 
Capital Improvement Plan (CIP) schedule within the next 7 years.    
 

Commercial St Phase IV Re-construction Project – Water Service Renewals 
 

As with previous phases of Commercial Street improvements, the current water infrastructure was evaluated 
within the planned project area.  A water main assessment performed in 2017 did not show the water main to be 
in poor structural condition, as it did in the prior Phase III area.  Therefore, only water services were targeted 
for replacement within the Phase IV project area.   
 
Provincetown Water Department contracted with GFM Enterprises to replace approximately 87 water services 
from the water main to the curb stop valve, and to relocate one existing fire hydrant.  All water services between 
Allerton Street and Howland Street were replaced.  The work was started in October 2018, and continued until 
completion during the third week of December 2018.   
 
 
WATER WITHDRAWALS AND PRODUCTION: 
 
The overall annual withdrawal from all sources for the year 2018 was reported at 227,260,015 gallons, a 
increase of 3,170,555 gallons over 2017 (1.4%).  This equates to an overall annual daily average withdrawal of 
622,630 gallons per day, whereas the DEP permit is restricted to an annual average daily withdrawal of 850,000 
gallons per day.   Although this is a slight increase over the prior year, we continue to hold the lowest 
withdrawal volumes in several years.  Appendix ‘A’ includes a table displaying a four year history of overall 
annual water withdrawals for the system, and also a ten year trend graph.  The North Union Field well site 
continues to provide approximately 45% of the treated water for the system, as initially projected during study 
phases of the project.  Overall water withdrawals from the other two sources, Paul Daley and Knowles 
Crossing, have been reduced since the addition of North Union Field.  
 
Prior to the North Union Field well site being placed online in 2013, the Town operated under a MassDEP 
Declaration of Water Emergency due to the lack of ability to meet peak demands.  The Town was allowed, 
under a Special Use Permit with the National Seashore, to withdrawal 330,000 gallons per day from the former 
North Truro Air Force Base wells from June 1st to October 1st.  This additional withdrawal capacity allowed the 
Town to meet demands during the peak season.  After several years of seeking a redundant supply, the North 
Union Field well site was placed online in 2013, with a permitted maximum daily withdrawal of 734,000 
gallons.  This additional withdrawal capacity allows the Town to meet peak day demands, provides redundancy 
to the Paul Daley Wellfield, and allows operational flexibility with the other supply sources.  The additional 



withdrawal volume from North Union Field does not increase the annual average daily withdrawal volume of 
850,000 gallons per day.      

However, during the summer peak period for water consumption, including a number of July and August 
weekends in addition to the July 4th holiday and Carnival Week peak periods, the water system is limited by the 
maximum daily withdrawal amounts specified in the DEP Water Management Permit and by safe yields for 
each of our three wellfields. Nearly all the total water withdrawal amount that is available for consumption on a 
peak demand day is already being used, even though annual water consumption has been flat or declining over 
the past 10 years and unaccounted for water shows an overall decline for this time period. Our annual use may 
be decreasing but our peak day and peak summer weekend use remains close to our maximum daily withdrawal 
capacity from all of our Water Management Act permitted sources. 
 
 
UNACCOUNTED-FOR-WATER:  
 
Historically, Provincetown Water Department has struggled with Unaccounted-for-Water (UAW), as indicated 
in the timeline located in Appendix ‘B’. Unaccounted-for-Water, now referred widely as non-revenue water, is 
water that is lost before the customer’s meter.  UAW is calculated by the amount of finished (treated) water to 
the distribution system minus metered consumption minus municipal/authorized unmetered water.   Aggressive 
leak detection efforts have significantly reduced UAW in recent years, and the Department continues to employ 
these efforts. 
 
Provincetown Water Department met the MassDEP compliance standard of 10% unaccounted-for-water in 2017 
for the first time in several years.  The Water Department recently filed the MassDEP required Annual 
Statistical Report (ASR), and filed 10.4% UAW for calendar year 2018.  Although this number is up slightly 
over 2017, UAW is down significantly over prior years.  The Department maintains an aggressive leak 
detection program and continues to strive to maintain the 10% standard.  Per the Massachusetts Department of 
Environmental Protection (MassDEP) Water Management Act Permit, Provincetown Water Department shall 
meet the 10% compliance standard by December 31, 2019 for two of the last three ASR’s filed.  However, 
should the Water Department not be able to meet the standard, MassDEP considers all Public Water Systems 
“functionally equivalent” if an on-going program is in place that ensures “best practices” for controlling water 
losses.  The water loss control program shall be based on the American Water Works Association Manual 36 
“Water Audits and Loss Control Programs.”  Fortunately for Provincetown Water Department, an M36 Audit 
was already performed under a MassDEP grant funded program, so the process is very familiar and a baseline 
audit exists.  
 
 
FINANCIAL OUTLOOK: 
 
Provincetown Water Department conducted a comprehensive financial review and subsequent rate study 
beginning in late 2016 and continuing throughout 2017, the first time a comprehensive review was performed in 
over five years.  Since 2015, the Water Enterprise Fund has had operating shortfalls and it was forecasted that 
shortfalls would increase for at least ten years due to the widening gap between expenses and water revenues if 
a rate increase did not occur.  Over the past ten years, expenses continued to increase with the rate of inflation 



while rates remained the same and water consumption had been flat or declining.  In order to have a financially 
viable system, the need for an immediate rate increase was necessary. 
 
Based upon several options presented to the Provincetown Water & Sewer Board as well as the Provincetown 
Board of Selectmen, both Boards voted a rate increase to take effect for the “peak-season” 2018 beginning April 
16, 2018.  The rate schedule is included in Appendix ‘C’, and includes an increase in the Basic Service Charge, 
which now includes the first 10,000 gallons of consumption.  Peak-season rates will increase 2.5% annually for 
the first usage tier of 11,000 gallons to 15,000 gallons, with all other tiers receiving a 3.82% annual increase.  
The April 2019 billing cycle marks the first full year of billing under the new rate structure.  Both billing 
periods (peak and off-peak) met expectations consistent with the water pro forma developed during the financial 
review process.  It is expected the Water Enterprise Fund will continue to hit revenue projections outlined in the 
pro forma, and an analysis will be conducted after another full year of billing cycles have been performed.  All 
of the current and ten year forecasted capital projects were included in the financial review process.   
 
PWS AWARD 2019 
 
Provincetown Water Department is proud to announce it was a recipient of a Massachusetts Department of 
Environmental Protection Public Water System Award for the 2019 year.  This award, in the category of 
medium and large systems, was given for “beyond compliance”.  Eligibility for the award is for those systems 
that have not had violations in the past five years, and have gone above and beyond to maintain a compliance 
record.  This award speaks to the level of all staff presently within the Department; our continued efforts to 
reduce UAW, our compliance record with required water sampling, and our compliance records for required 
reporting.  We are proud and hope we may receive another award in the future!   
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Linear (TOTAL WITHDRAWAL)

     2017/2018 Days 

  2015 2016 2017 2018 % diff 
> 

850,000 

Jan 12,444,478 13,194,744 9,823,278 12,991,581 32% 6 

Feb 12,238,066 12,133,693 8,784,034 9,987,032 13% 8 

March 11,006,750 14,051,164 10,640,748 9,488,604 -11% 7 

April 14,134,676 15,236,864 13,083,394 13,167,325 1% 4 

May 21,886,288 21,094,099 18,569,207 17,812,674 -4% 10 

June 25,802,527 27,293,838 23,382,363 24,513,841 4% 16 

July 37,798,899 38,146,466 36,820,291 36,090,172 -2% 26 

August 40,032,554 38,856,572 37,291,255 34,951,353 -6% 28 

Sept 29,954,900 25,983,804 25,323,808 24,076,699 -5% 15 

Oct 21,281,046 18,097,287 18,134,796 17,488,817 -4% 8 

Nov 15,275,667 11,903,588   11,954,447 13,298,521 11% 0 

Dec 15,686,730 12,201,624 10,281,839 13,393,396      30% 0 

ANNUAL 
TOTAL 257,542,581 248,193,744 224,089,460 227,260,015 1.4% 128 
TOTAL 
THROUGH 
CURRENT 
MONTH 257,542,581 248,193,744 224,089,460 227,260,015   

GALLONS PUMPED 
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METER SIZE 

BASIC SERVICE CHARGE  
PER BILLING PERIOD 

INCLUDES 10,000 GAL. OF USAGE 
 
5/8” 

 
$112.30 

¾” $119.50 

1” $141.20 

1 ½” $170.10 

2” $249.60 

BASIC SERVICE CHARGE 



 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

  



TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

Town of Provincetown & Truro, Massachusetts
Board of Selectmen Joint Meeting
Wednesday, May 29th, 2019

5:00 p.m., Truro Community Center

Water System Update



TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

 “The Town of Provincetown Water Department operates and maintains a
total of three groundwater sources located within the Town of Truro: the
Knowles Crossing Wellfield consisting of three gravel packed wells, the
Paul Daley Wellfield consisting of six active gravel packed wells, and the
North Union Field Well Site consisting of two gravel packed wells.

 Two water treatment facilities; a 1.2 MGD membrane filtration facility and
a .734 MGD corrosion control facitlity.

 The water distribution system consists of approximately forty-five (45)
miles of water mains;

 One booster pump station
 Two (2) water storage tanks totaling 6.4 millions gallons;
 Two hundred eighty-two (282) fire hydrants;
 Seven hundred (700) gate valves;
 Three thousand, none hundred, twenty-three (3,923) service accounts.

PROVINCETOWN WATER DEPARTMENT: “AT A GLANCE.”



TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

Project Highlights 2018

• Hydraulic Model & System Atlas 
Update

• North Union Field Groundwater 
Model Update

• Winslow Storage Tank Cleaning & 
Rehabilitation Project

• Water Service Renewals – Phase IV 
Commercial Street Re-Construction 
Area 



TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

Hydraulic Model & System Atlas Update 2018

• Water Dept. contracted with Environmental Partners 
Group, water engineers of record, to perform an update to 
the existing hydraulic model for the entire system

• Hydraulic model provides ability to analyze current system 
design and evaluates fire flow rates throughout the system

• As expected, the system performed very well, with limited 
areas of deficiency

• The Truro portion of the system, nearest the terminus on 
Route 6, is operated by a booster pump station.  A storage 
tank is ultimately recommended to increase fire flows and 
stabilize system pressures in the area, as further 
expansion on this end will not be possible.  



TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

Hydraulic Model Update – Provincetown Fire Flows



TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

Hydraulic Model Update – Truro Fire Flows Existing



TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

Hydraulic Model Update – Truro Storage Tank Scenario



TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

North Union Field Well Site – Groundwater Model Update

• Water Dept. performs quarterly water quality 
sampling at six (4) observation wells in 
accordance with the 2011 MassDEP New Water 
Source Approval (Observation Wells 9 – 12, each 
containing shallow, intermediate and deep) 

• Monitoring program ensures the potability of the 
water produced by monitoring intermediate and 
deep aquifer zones

• Water quality data on file since well site start-up in 
2013, including Sodium, Chloride, Sulfate, Total 
Dissolved Solids (TDS), Iron and Manganese

NUF Water Quality Monitoring Program Background



TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

North Union Field Well Site – Groundwater Model Update 



TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

North Union Field Well Site – Groundwater Model Update



TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

North Union Field Well Site – Groundwater Model Update 

Groundwater Model Update Background 

• Original model was developed in 2011 prior to well start-up

• OW-9D & OW-11D  showed a gradual increase in sodium, chloride, and TDS levels 
over five year period.  Both wells are screened near the top of the transition zone 
above the freshwater-saltwater interface.

• The initial groundwater model predicted lower initial sodium, chloride and TDS than 
what was field measured. Also, rate of change in the in water quality data was 
different.

• Five year field results suggested the model should be adjusted to match observed 
water quality results now that sufficient data has been collected from the site.

• Model was updated based on salinity measured in the monitoring well network, and in 
order to evaluate long term pumping effects, was run over 100-year period.  
Additionally, model was upgraded to evaluate the production wells.



TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

North Union Field Well Site – Groundwater Model Update 



TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

North Union Field Well Site – Field Collected Data 2013-2018 
– INTERMEDIATE WELLS



TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

North Union Field Well Site – Field Collected Data 2013-2018 
– DEEP WELLS 



TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

North Union Field Well Site – Groundwater Model Update 

Groundwater Model Update Conclusions

• Updated model included NUF-1 & NUF-2 production wells as a more accurate tool for 
predicting future conditions.

• Under current pumping conditions, chloride and sodium levels in NUF-1 and NUF-2 
will remain steady at approximately 30 mg/L Cl and 15 mg/L Na until 2024.  After 
2024, levels gradually rise and slowly level off after several decades of pumping.

• NUF-1 is predicted to reach 100 mg/L Cl and 45 mg/L Na by 2072; NUF-2 is 
predicted to reach 45 mg/L Cl and 20 mg/L by 2072.  

• After 100 years of pumping, salinity reaches an equilibrium with minor increases 
afterward, assuming recharge, nearby well pumping, and sea levels do not drastically 
change.

• Preliminary wellfield management analyses indicate increasing the pumping rate of 
NUF-2 to twice that of NUF-1 will cause concentrations within the wells to roughly 
equalize.   



TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

North Union Field Well Site – Groundwater Model Update 



TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

North Union Field Well Site – Groundwater Model Update 



TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

Winslow 2 Storage Tank Cleaning & Maintenance Project

• Water Department contracted with Caldwell & Associates to 
perform maintenance to the Winslow 2 Storage tank, work 
began November 2018.

• Tank was fully drained to perform cleaning and spot repairs to 
the interior, similar project as Mt. Gilboa Tank that was 
performed in 2015.

• Feed piping in a below-grade vault was replaced and 
reconfigured while the tank was out of service.

• Work on the exterior has begun April 2019, including spot 
repairs to walls and roof, roof hatch and ladder cage 
replacement, and roof vent replacement.
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TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

Phase IV Commercial Street Project – Water Service 
Replacement

• Water Department contracted with GFM Enterprises to 
perform water service replacement within the Phase IV 
Commercial Street re-construction area (Allerton Street 
to Howland Street)

• Project included replacing 87 water services from water 
main to curb stop valve, and re-locating one fire 
hydrant within the project area

• Work was completed within budget and on schedule 
(completed December 2018).



TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

Water Withdrawals and Production 2018

• Overall water withdrawals for 2018 were 227,260,015 from all 
sources.  This reflects an increase of 3,170,555 gallons over 2017.

• Annual Average daily withdrawal for 2018 was 622,630 gallons.  
Three year Annual Average Withdrawal equals 638,852 gallons; 
MassDEP permit = max annual average of 850,000.

• Peak-season withdrawals, particularly the months of July and 
August, are staying consistent, between 35-40 million gallons per 
month (an average of 1.2 – 1.3 million per day), with maximum 
withdrawal days (namely July 4th and Carnival) exceeding 1.7 
million gallons.  Our current maximum aggregate pumping 
capacity is approximately 1.7 million gallons per day.

• Paul Daley Wellfield provides approximately 48% of total volume; 
NUF provides approximately 38%; Knowles Crossing wellfield 
14%



TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

Water Withdrawals and Production 2018
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1996-2019

		Monthly Totals

		Month		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		% 17-18		Chng 17-18				Avg 3 Prior		2017		% Avg 3 Prior-17		Avg 5 prior		% Avg 5 Prior-05		Avg 9 prior		% Avg 9 Prior-05

		January		29,520,000		25,689,000		20,571,000		20,214,000		21,009,000		17,788,000		21,216,308		19,302,835		19,898,830		21,497,998		18,056,815		10,854,034		12,936,225		13,145,491		18,405,920		15,182,541		11,807,478		12,182,546		10,386,455		12,444,479		13,194,744		9,823,278		12,991,581		14,686,524		13.05%		3,168,303				12,008,559		9,823,278		-18.20%		12,003,140		79.10%		21,689,886		-0.88%

		February		27,565,000		22,570,000		18,935,000		17,658,000		18,190,000		13,842,000		17,121,986		18,031,744		17,121,782		17,730,084		18,677,091		9,713,231		10,601,631		12,072,346		13,525,815		14,386,412		11,178,382		11,365,560		9,974,320		12,238,066		12,133,693		8,784,034		9,987,032		9,922,671		-0.64%		1,202,998				12,066,597		8,784,034		-27.20%		11,378,004		55.83%		19,003,946		-6.70%

		March		28,743,000		24,872,000		19,616,000		19,758,000		20,178,000		16,251,000		19,595,422		20,010,362		17,166,097		19,082,005		17,324,255		10,544,330		10,399,317		12,468,720		16,858,952		17,182,810		16,064,362		13,257,002		12,299,170		11,006,750		14,051,164		10,640,748		9,488,604		11,442,040		20.59%		(1,152,144)				13,242,330		10,640,748		-19.65%		13,335,690		43.09%		20,687,765		-7.76%

		April		25,130,000		26,606,000		21,384,000		22,308,000		20,580,000		19,439,000		20,897,122		20,791,440		16,091,567		18,506,328		17,905,922		13,660,532		14,336,603		15,514,831		16,972,565		15,875,722		16,539,610		13,951,257		14,762,691		14,134,675		15,236,864		13,083,394		13,167,324				-100.00%		83,930				15,608,000		13,083,394		-16.18%		14,925,019		24.00%		21,469,681		-13.80%

		May		32,989,000		34,309,000		31,490,000		30,711,000		25,969,000		22,971,840		27,603,718		26,210,620		24,012,393		24,293,989		25,664,609		23,303,200		20,427,947		23,122,300		21,437,215		21,809,682		19,582,101		21,215,276		20,377,492		21,886,288		21,094,099		18,569,207		17,812,674				-100.00%		(756,533)				21,662,487		18,569,207		-14.28%		20,831,051		16.62%		28,474,063

		June		41,972,000		41,741,000		33,471,000		35,540,000		32,555,000		29,002,626		29,030,569		29,928,251		29,579,259		27,795,706		28,162,250		27,051,158		26,708,665		26,578,260		28,175,326		24,618,793		24,951,407		24,228,088		26,509,314		25,802,527		27,293,838		23,382,363		24,513,841				-100.00%		1,131,478				27,154,084		23,382,363		-13.89%		25,757,035		7.92%		33,646,634

		July		53,376,000		50,788,000		44,775,000		44,751,000		43,283,000		43,685,785		42,329,375		45,015,430		40,763,812		38,235,639		39,638,023		36,340,318		37,000,000		38,705,000		41,251,181		35,302,797		38,365,399		34,595,991		37,067,708		37,798,900		38,146,466		36,820,291		36,090,172				-100.00%		(730,119)				38,985,394		36,820,291		-5.55%		37,194,893		2.80%		45,418,600

		August		54,873,000		48,306,000		46,737,000		41,455,000		36,876,000		42,708,775		45,453,848		44,080,512		40,676,953		41,742,381		36,680,115		38,955,101		38,500,000		41,446,757		42,376,841		34,183,997		36,442,442		36,306,425		37,829,634		40,032,554		38,856,572		37,291,255		34,951,353				-100.00%		(2,339,902)				40,774,533		37,291,255		-8.54%		37,893,525		10.16%		44,574,121

		September		38,152,000		31,453,000		33,744,000		31,244,000		29,853,000		29,356,036		29,848,790		28,167,437		32,775,971		27,921,121		22,823,425		27,505,670		25,994,395		30,000,000		29,508,348		22,008,571		24,597,789		23,266,696		24,879,375		29,954,900		25,983,804		25,323,808		24,076,699				-100.00%		(1,247,109)				28,500,914		25,323,808		-11.15%		25,736,513		8.49%		31,621,582

		October		35,915,000		28,302,000		28,422,000		26,724,000		25,674,000		23,926,541		25,492,797		23,614,649		25,648,704		21,416,820		18,019,913		19,738,812		23,487,568		24,700,000		22,845,990		17,272,303		16,673,337		17,026,758		18,294,255		21,281,046		18,097,287		18,134,796		17,488,817				-100.00%		(645,979)				23,677,853		18,134,796		-23.41%		18,274,537		17.19%		27,079,966

		November		26,248,000		22,625,000		23,187,000		18,585,000		20,753,000		18,362,410		20,199,912		19,663,771		20,240,737		14,839,849		11,195,310		11,075,902		15,440,195		17,500,000		16,547,382		11,566,006		12,889,670		10,923,380		12,273,504		15,275,667		11,903,588		11,954,447		13,298,520				-100.00%		1,344,073				16,495,859		11,954,447		-27.53%		12,653,162		17.28%		21,096,092

		December		24,472,000		20,165,000		18,991,000		20,085,000		19,670,000		22,857,595		18,584,188		16,300,456		19,766,418		13,341,232		10,403,249		11,633,313		12,939,375		16,115,145		15,637,233		10,966,845		11,500,354		9,770,139		10,555,240		15,686,730		12,201,624		10,281,839		13,393,397				-100.00%		3,111,558				14,897,251		10,281,839		-30.98%		11,942,817		11.71%		20,099,073

		TOTAL		418,955,000		377,426,000		341,323,000		329,033,000		314,590,000		300,191,608		317,374,035		311,117,507		303,742,524		286,403,151		264,550,978		240,375,602		248,771,921		271,368,850		283,542,768		240,356,479		240,592,331		228,089,118		235,209,159		257,542,583		248,139,744		224,089,460		227,260,014						3,170,554				263,776,577		224,089,460		-15.05%		309,403,135		-27.57%		334,861,408

		Annual Totals by Source

				1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019

		Knowles		95,660,000		86,908,000		97,971,000		101,253,000		90,350,000		54,577,498		57,459,234		61,992,174		64,546,714		62,553,915		53,378,931		27,581,521		42,075,030		44,601,299		49,831,552		39,976,104		28,862,615		16,948,288		14,355,063		19,198,045		28,017,341		26,295,907		30,859,107		7,058,222

		South Hollow		279,232,000		230,839,000		183,817,000		180,975,000		176,344,000		208,427,241		228,154,114		217,171,009		209,432,462		193,833,880		183,480,548		181,639,489		182,505,035		185,524,291		201,354,435		179,868,609		181,530,807		128,640,437		97,841,724		128,430,465		114,995,576		109,462,500		110,918,056		17,135,023

		NUF 1																																						64,335,751		54,814,333		52,684,498		44,136,228		42,942,180		5,230,006

		NUF 2																																						58,676,621		55,059,740		52,496,330		44,194,827		42,540,671		6,100,326

		NTAFB		44,063,000		59,679,000		59,535,000		46,805,000		47,896,000		37,186,869		31,760,687		31,954,324		29,763,348		30,015,355		27,691,499		31,154,592		29,515,466		31,389,747		32,356,781		20,511,766		30,198,909		84,999,429		0		0		0		0		0

		TOTAL		374,892,000		317,747,000		281,788,000		282,228,000		266,694,000		263,004,739		285,613,348		279,163,183		273,979,176		256,387,796		264,550,978		240,375,602		254,095,531		261,515,337		283,542,768		240,356,479		240,592,331		230,588,154		235,209,159		257,502,583		248,139,744		224,089,462		227,260,015		35,523,577

		Average GPD		1,024,295		870,540		772,022		773,227		728,672		720,561		782,502		764,831		748,577		700,513		722,817		656,764		694,250		716,480		776,830		658,511		659,157		631,748		644,409		705,487		679,835		613,944		622,630

		Monthly Totals

		Knowles Crossing Wellfield

		Month		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		% 04-05		Chng 04-05

		January		5,318,000		4,826,000		4,270,000		8,212,000		7,462,000		5,387,000		2,801,099		4,489,605		4,378,574		5,426,949		4,938,926		1,553,720		2,050,423		2,527,105		3,627,620		1,525,269		1,790,859		0		0		981,562		263,870		1,302,076		1,767,199		3,018,581		23.94%		1,048,376

		February		4,799,000		4,777,000		6,103,000		6,800,000		6,405,000		3,487,000		2,709,598		4,153,365		3,935,103		3,909,769		4,891,974		301,947		1,846,943		2,320,423		2,754,206		1,145,758		2,090,764		0		0		898,606		712,279		1,123,142		1,406,496		1,963,792		-0.64%		(25,334)

		March		4,218,000		5,806,000		4,706,000		8,012,000		7,171,000		5,359,000		4,361,774		4,671,000		3,629,536		4,695,278		4,037,966		1,177,692		1,550,943		994,412		3,009,718		3,607,943		3,127,191		376,619		0		840,271		1,919,816		1,377,742		1,237,798		2,075,849		29.36%		1,065,743

		April		6,066,000		5,541,000		6,390,000		12,513,000		7,723,000		4,963,000		4,543,461		5,271,114		4,285,829		4,581,889		4,308,490		2,286,997		2,413,486		2,948,730		3,585,925		3,080,136		3,152,828		2,655,420		519,458		1,062,352		1,560,896		1,669,134		1,741,675				6.91%		296,060

		May		9,937,000		9,606,000		8,619,000		11,399,000		9,494,000		6,575,858		6,129,262		5,956,877		5,846,825		6,023,132		5,979,169		3,224,423		4,412,463		4,854,643		4,279,054		4,273,040		3,804,660		3,813,293		1,696,551		1,764,174		2,876,412		2,371,444		2,587,056

		June		10,119,000		9,110,000		7,012,000		8,830,000		8,535,000		6,635,801		5,763,000		5,665,190		6,548,709		6,315,839		5,293,354		2,883,576		4,507,565		4,274,883		4,245,016		4,066,249		4,331,311		1,787,994		1,748,125		1,966,501		2,989,280		2,898,696		2,856,211

		July		14,427,000		14,125,000		13,716,000		10,776,000		12,179,000		7,862,497		7,103,354		7,196,560		7,033,762		6,664,672		6,511,494		1,823,607		6,240,584		5,649,328		6,257,638		5,617,543		5,593,222		3,193,259		2,693,939		2,370,578		4,488,052		3,854,403		4,287,910

		August		15,486,000		11,359,000		15,595,000		11,391,000		10,670,000		8,355,334		7,397,748		7,435,219		7,122,324		6,660,902		5,965,989		4,687,972		6,033,576		6,321,230		6,464,128		5,317,559		4,971,780		2,972,892		2,605,682		3,299,054		4,486,940		3,866,622		3,866,871

		September		7,105,000		5,996,000		9,338,000		6,581,000		6,405,000		4,952,268		2,599,078		4,575,901		5,526,695		4,663,950		3,682,708		3,661,293		2,553,126		4,465,375		4,697,288		3,797,677		0		2,148,811		1,833,589		3,084,077		3,188,773		2,644,372		2,965,171

		October		8,275,000		2,954,000		7,321,000		2,398,000		5,111,000		- 0		5,592,242		4,822,523		6,214,887		5,503,911		3,390,125		1,956,591		4,575,846		4,476,499		4,652,791		3,446,186		0		0		1,488,543		1,975,544		2,289,580		2,093,038		2,423,088

		November		5,122,000		5,840,000		6,817,000		6,562,000		4,817,000		28,800		4,291,349		4,398,253		4,850,803		4,086,080		2,415,365		1,999,502		3,321,334		2,899,132		3,123,269		2,042,284		0		0		987,818		545,816		1,670,254		1,657,146		2,878,477

		December		4,788,000		6,968,000		8,084,000		7,779,000		4,378,000		970,940		4,167,269		3,356,567		5,173,667		4,021,544		1,963,371		2,024,203		2,568,741		2,869,539		3,134,899		2,056,460		0		0		781,358		409,510		1,571,189		1,438,092		2,841,155

		Sub-total		95,660,000		86,908,000		97,971,000		101,253,000		90,350,000		54,577,498		57,459,234		61,992,174		64,546,714		62,553,915		53,378,931		27,581,521		42,075,030		44,601,299		49,831,552		39,976,104		28,862,615		16,948,288		14,355,063		19,198,045		28,017,341		26,295,907		30,859,107		7,058,222				2,384,844

		South Hollow Wellfield

		Month		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		% 04-05		Chng 04-05

		January		24,202,000		20,863,000		16,301,000		12,002,000		13,547,000		12,401,000		18,415,209		14,813,230		15,520,256		16,071,049		13,117,889		9,222,609		10,597,772		10,554,562		14,767,949		13,657,272		10,016,619		12,182,546		0		6,227,311		5,228,442		4,763,427		5,935,278		7,423,289		3.55%		550,793

		February		22,766,000		17,793,000		12,832,000		10,858,000		11,785,000		10,355,000		14,412,388		13,878,379		13,186,679		13,820,315		13,785,117		9,385,343		8,484,980		9,037,520		10,761,490		13,239,583		9,087,618		11,365,560		0		5,864,556		4,846,782		4,193,156		4,665,385		4,808,513		4.81%		633,636

		March		24,525,000		19,066,000		14,910,000		11,746,000		13,007,000		10,892,000		15,233,648		15,339,362		13,536,561		14,386,726		13,286,289		9,358,539		8,825,356		10,044,259		13,794,245		13,574,867		12,937,171		12,880,383		0		5,463,357		5,938,055		5,177,391		4,361,673		4,903,221		6.28%		850,165

		April		19,064,000		21,065,000		14,994,000		9,795,000		11,581,000		14,476,000		16,353,661		15,520,326		11,805,739		13,924,440		13,597,432		11,315,134		11,823,217		11,903,755		13,380,160		12,795,586		13,386,782		11,295,837		3,089,993		7,165,939		5,467,346		6,380,885		6,367,996				17.95%		2,118,701

		May		21,755,000		22,216,000		18,055,000		10,195,000		13,934,000		16,395,982		21,474,456		20,253,743		18,165,567		18,270,856		19,673,162		19,956,917		15,984,384		18,267,657		17,092,128		17,536,642		15,682,760		15,322,270		9,782,891		10,991,654		9,377,771		9,181,789		9,067,685

		June		21,239,000		22,790,000		16,557,000		18,596,000		13,892,000		21,133,239		19,784,723		17,802,190		22,198,559		19,830,054		18,596,274		22,068,185		17,007,083		16,542,769		17,129,537		16,612,959		17,466,550		11,697,183		14,304,679		12,862,723		12,828,724		11,139,500		12,074,993

		July		28,116,000		27,563,000		19,945,000		26,103,000		20,915,000		26,601,900		26,183,574		28,067,720		24,215,313		22,055,853		24,641,903		25,403,399		25,214,546		22,359,959		25,095,895		22,764,317		24,169,808		15,802,255		17,991,757		19,152,568		18,208,112		18,067,922		17,243,192

		August		29,259,000		27,154,000		21,263,000		22,404,000		19,329,000		26,551,100		28,350,627		27,073,604		23,572,065		25,398,978		22,625,862		25,152,489		25,541,750		25,311,494		26,237,623		21,960,226		22,623,042		16,550,956		19,384,373		20,145,541		18,762,916		18,296,533		17,099,391

		September		20,228,000		15,626,000		14,756,000		16,778,000		15,249,000		15,882,718		17,806,331		17,420,922		17,879,777		14,826,103		13,314,134		17,858,619		17,820,340		18,338,262		18,979,122		15,466,933		18,556,861		10,558,252		12,804,518		14,093,940		13,302,449		12,513,130		12,116,612

		October		27,268,000		16,568,000		11,824,000		18,169,000		11,877,000		16,485,648		19,814,015		18,792,126		19,431,589		15,176,049		13,667,698		14,636,878		18,823,469		18,064,606		18,192,194		13,826,117		13,213,572		8,486,461		9,616,588		10,277,190		8,851,426		8,938,109		8,404,621

		November		21,126,000		6,938,000		11,473,000		12,023,000		15,936,000		15,505,679		15,908,563		15,265,518		15,327,606		10,753,769		8,769,333		7,750,106		12,030,084		11,886,112		13,422,836		9,523,722		12,889,670		2,498,734		5,874,034		8,025,131		6,174,365		6,068,104		6,746,115

		December		19,684,000		13,197,000		10,907,000		12,306,000		15,292,000		21,746,975		14,416,919		12,943,889		14,592,751		9,319,689		8,405,456		9,531,271		10,352,053		13,213,336		12,501,256		8,910,385		11,500,354		0		4,992,891		8,160,555		6,007,190		4,742,554		6,835,115

		Sub-total		279,232,000		230,839,000		183,817,000		180,975,000		176,344,000		208,427,241		228,154,114		217,171,009		209,432,462		193,833,880		183,480,548		181,639,489		182,505,035		185,524,291		201,354,435		179,868,609		181,530,807		128,640,437		97,841,724		128,430,465		114,995,576		109,462,500		110,918,056		17,135,023				4,153,295

		North Union Field 1

		Month																																						2014		2015		2016		2017		2018		2019		% 04-05		Chng 04-05

		January																																								2,598,566		3,852,620		1,879,036		2,645,109		2,040,652

		February																																								2,737,936		3,288,184		1,733,963		1,957,772		1,311,354

		March																																								2,351,663		3,128,154		2,043,313		1,945,793		1,878,000

		April																																								2,973,748		4,106,047		2,516,314		2,408,090

		May																																								4,566,344		4,497,338		3,508,359		3,073,544

		June																																								5,487,197		5,696,640		4,672,729		4,791,714

		July																																								8,141,595		7,738,688		7,449,503		7,277,571

		August																																								8,287,102		7,805,028		7,568,227		6,996,498

		September																																								6,388,523		4,751,308		5,084,838		4,802,253

		October																																								4,512,701		3,479,208		3,513,778		3,331,074

		November																																								3,353,248		2,030,123		2,115,226		1,846,439

		December																																								3,415,708		2,311,160		2,050,942		1,866,323

		Sub-total		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0								- 0		- 0		- 0		54,814,331		52,684,498		44,136,228		42,942,180		5,230,006				- 0

		North Union Field 2

		Month																																						2014		2015		2016		2017		2018		2019

		January																																								2,597,039		3,849,812		1,878,740		2,643,995		2,204,002

		February																																								2,736,968		3,286,448		1,733,773		1,957,378		1,311,354

		March																																								2,351,460		3,065,139		2,042,301		1,943,340		2,584,970

		April																																								2,932,637		4,102,576		2,517,061		2,649,563

		May																																								4,564,115		4,342,578		3,507,616		3,084,389

		June																																								5,486,106		5,779,195		4,671,438		4,790,923

		July																																								8,134,158		7,711,614		7,448,462		7,281,499

		August																																								8,300,856		7,801,688		7,559,873		6,988,594

		September																																								6,388,360		4,741,275		5,081,469		4,192,663

		October																																								4,515,611		3,477,073		3,589,871		3,330,034

		November																																								3,351,472		2,028,847		2,113,971		1,827,489

		December																																								3,700,958		2,310,085		2,050,252		1,850,804

		Sub-total		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		55,059,740		52,496,330		44,194,827		42,540,671		6,100,326

		North Truro Air Force Base

		Month		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

		January		- 0		- 0		- 0		- 0		- 0		- 0								- 0		- 0		77,706		288,030		63,695		10,351		0		0		0		10,386,455

		February		- 0		- 0		- 0		- 0		- 0		- 0								- 0		- 0		25,941		269,708		714,403		10,119		1,071		0		0		9,974,320

		March		- 0		- 0		- 0		- 0		- 0		- 0								- 0		- 0		8,099		23,018		1,430,049		54,989		0		0		0		12,299,170

		April		- 0		- 0		- 0		- 0		1,276,000		- 0								- 0		- 0		58,401		99,900		662,346		6,480		0		0		0		11,153,240

		May		1,297,000		2,487,000		4,816,000		9,117,000		2,541,000		- 0								- 0		12,278		121,860		31,100		21,366		66,033		0		94,681		2,079,713		8,898,050

		June		10,614,000		9,841,000		9,902,000		8,114,000		10,128,000		1,233,586		3,482,846		6,460,871		831,991		1,649,813		4,272,622		2,099,398		5,194,017		4,059,619		6,800,773		3,939,585		3,153,546		10,742,911		10,456,510

		July		10,833,000		9,100,000		11,114,000		7,872,000		10,189,000		9,221,388		9,042,447		9,751,150		9,514,737		9,515,114		8,484,626		9,113,313		9,115,033		8,091,126		9,897,648		6,920,937		8,602,369		15,600,477		16,382,013

		August		10,128,000		9,793,000		9,879,000		7,660,000		6,877,000		7,802,341		9,705,473		9,571,688		9,982,564		9,682,501		8,088,265		9,114,640		8,678,120		9,814,033		9,675,090		6,906,212		8,847,620		16,782,577		15,839,579

		September		10,819,000		9,831,000		9,650,000		7,885,000		8,199,000		8,521,050		9,443,381		6,170,615		9,369,499		8,431,067		5,826,584		5,985,758		5,620,929		6,300,534		5,831,938		2,743,961		6,040,928		10,559,633		10,241,269

		October		372,000		8,780,000		9,277,000		6,157,000		8,686,000		7,440,893		86,540				2,229		736,860		962,090		3,145,343		88,253		184,131		1,005		0		3,459,765		8,540,297		7,189,124

		November		- 0		9,847,000		4,897,000		- 0		- 0		2,827,931		- 0				62,328		- 0		10,613		1,326,294		88,777		16,175		1,277		0		0		10,923,682		5,411,653

		December		- 0		- 0				- 0		- 0		139,680								- 0		34,422		77,839		18,581		32,270		1,078		0		0		9,770,139		4,780,991

		Sub-total		44,063,000		59,679,000		59,535,000		46,805,000		47,896,000		37,186,869		31,760,687		31,954,324		29,763,348		30,015,355		27,691,499		31,154,592		29,515,466		31,389,747		32,356,781		20,511,766		30,198,909		84,999,429		123,012,374
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Comp 3 Prior Yrs

		January		January

		February		February

		March		March

		April		April

		May		May

		June		June

		July		July

		August		August

		September		September

		October		October

		November		November

		December		December



Avg Prior 3 Yrs

2010

Gallons

Water Pumpage
Comparison of 2010 with Average of Three Prior Years

12008559.2057927

9823278.15102577

12066597.3333333

8784034.14902496

13242329.6666667

10640747.5536327

15607999.6666667

13083394.0584583

21662487.3333333

18569207.3596725

27154083.6666667

23382363

38985393.6666667

36820291

40774532.6666667

37291255

28500914.3333333

25323808

23677852.6666667

18134796

16495859

11954447

14897251

10281839



Year to Date

		

		Month Withdrawn		2002		2003		2004		% 03-04		Chng 03-04

		January		21,216,308		19,302,835		- 0		0.0%		- 0

		February		17,121,986		18,031,744		- 0		0.0%		- 0

		March		19,595,422		20,010,362		- 0		0.0%		- 0

		April		20,897,122		20,791,440		- 0		0.0%		- 0

		May		27,603,718		26,210,620		- 0		0.0%		- 0

		June		29,030,569		29,928,251		- 0		0.0%		- 0

		July		42,329,375		45,015,430		- 0		0.0%		- 0

		August		45,453,848		44,080,512		- 0		0.0%		- 0

		September		29,848,790		28,167,437		- 0		0.0%		- 0

		October		25,492,797		23,614,649		- 0		0.0%		- 0

		November		20,199,912		19,663,771		- 0		0.0%		- 0

		December		18,584,188		16,300,456		- 0		0.0%		- 0

		Annual Total		317,374,035		311,117,507		- 0		0.0%		- 0

		Days		365		365		366

		Average Daily		869,518		852,377		- 0		0.0%		- 0

		Permitted Level		850,000		850,000		850,000

		Over (Under)		19,518		2,377		- 0





Total by Source

		1996		1996		1996

		1997		1997		1997

		1998		1998		1998

		1999		1999		1999

		2000		2000		2000

		2001		2001		2001

		2002		2002		2002

		2003		2003		2003

		2004		2004		2004

		2005		2005		2005

		2006		2006		2006

		2007		2007		2007

		2008		2008		2008

		2009		2009		2009

		2010		2010		2010
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Knowles

South Hollow

NUF 1

Gallons

Water Pumpage: Total Withdrawals by Source 1996-2010

95660000

279232000

86908000

230839000

97971000

183817000

101253000

180975000

90350000

176344000

54577497.81795

208427240.8825

57459234

228154114.19915

61992174.1234738

217171009.312577

64546714.2953746

209432461.976526

62553915.41228

193833880.3781

53378931.0281712

183480548.055

27581521.153649

181639489.3

42075030.0152495

182505034.63

44601299

185524291

49831552

201354435



Daily Average

		2003		1996

		2004		1997

		2005		1998

		2006		1999

		2007		2000

		2008		2001

		2009		2002

		2010		2003

		2011		2004

		2012		2005

		2013		2006

		2014		2007

		2015		2008

		2016		2009

		2017		2010

		2018		2011
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DEP Permit

Daily Avg

Gallons Per Day

Provincetown Water System
Average Daily Water Withdrawal 2003-2018

850000

852376.732701509

850000

829897.607300274

850000

784666.166548986

850000

724797.198858003

850000

658563.293023696

850000

679704.702185792

850000

743476.301369863

850000

776829.501369863

850000

658510.901369863

850000

659157

850000

624901.693150685

850000

644408.655491387

850000

705596.116855256

850000

679834.915068493

850000

613943.726772094

850000

622630.175392689



Withdrawals by Month

		1996		1996		1996		1996		1996		1996		1996		1996		1996		1996		1996		1996

		1997		1997		1997		1997		1997		1997		1997		1997		1997		1997		1997		1997

		1998		1998		1998		1998		1998		1998		1998		1998		1998		1998		1998		1998

		1999		1999		1999		1999		1999		1999		1999		1999		1999		1999		1999		1999

		2000		2000		2000		2000		2000		2000		2000		2000		2000		2000		2000		2000

		2001		2001		2001		2001		2001		2001		2001		2001		2001		2001		2001		2001

		2002		2002		2002		2002		2002		2002		2002		2002		2002		2002		2002		2002

		2003		2003		2003		2003		2003		2003		2003		2003		2003		2003		2003		2003

		2004		2004		2004		2004		2004		2004		2004		2004		2004		2004		2004		2004

		2005		2005		2005		2005		2005		2005		2005		2005		2005		2005		2005		2005
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January

February

March

April

May

June

July

August

September

October

November

December

Water Withdrawals by month, 1996 - 2005

29520000

27565000

28743000

25130000

32989000

41972000

53376000

54873000

38152000

35915000

26248000

24472000

25689000

22570000

24872000

26606000

34309000

41741000

50788000

48306000

31453000

28302000

22625000

20165000

20571000

18935000

19616000

21384000

31490000

33471000

44775000

46737000

33744000

28422000

23187000

18991000

20214000

17658000

19758000

22308000

30711000

35540000

44751000

41455000

31244000

26724000

18585000

20085000

21009000

18190000

20178000

20580000

25969000

32555000

43283000

36876000

29853000

25674000

20753000

19670000

17788000

13842000

16251000

19439000

22971840

29002625.67

43685785.03045

42708775

29356036

23926541

18362410

22857595

21216308

17121986

19595422

20897122

27603718

29030569

42329375

45453848

29848790

25492797

20199912

18584188.1991504

19302835

18031744

20010362

20791440

26210620

29928251

45015430

44080511.65726

28167437.343232

23614649.0570261

19663770.894488

16300456.4840448

19898829.9485176

17121782.063912

17166096.9939

16091567.4140427

24012392.5268454

29579259.29241

40763812

40676952.772

32775971.45861

25648704.4071325

20240737.39453

19766418

21497998.3322

17730083.5391125

19082004.7730875

18506328.45125

24293988.8865

27795705.510225

38235638.88175

41742380.701

27921120.5041875

21416820.150005

14839848.859375

13341232.2016875



Average Data

		

				1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018

		DEP Permit		850,000		850,000		850,000		850,000		850,000		850,000		850,000		850,000		850,000		850,000		850,000		850,000		850,000		850,000		850,000		850,000		850,000		850,000		850,000		850,000		850,000		850,000		850,000

		Daily Avg		1,144,686		1,034,044		935,132		901,460		861,890		822,443		869,518		852,377		829,898		784,666		724,797		658,563		679,705		743,476		776,830		658,511		659,157		624,902		644,409		705,596		679,835		613,944		622,630

								2000		2001		2002		% 01-02		Chng 01-02

						January		21,009,000		17,788,000		21,216,308		13.05%		3,168,303

						February		18,190,000		13,842,000		17,121,986		-0.64%		1,202,998

						March		20,178,000		16,251,000		19,595,422		20.59%		(1,152,144)

						April		20,580,000		19,439,000		20,897,122		-100.00%		83,930

						May		25,969,000		22,971,840		27,603,718		-100.00%		(756,533)

						June		32,555,000		29,002,626		29,030,569		-100.00%		1,131,478

						July		43,283,000		43,685,785		42,329,375		-100.00%		(730,119)

						August		36,876,000		42,708,775		45,453,848		-100.00%		(2,339,902)

						September		29,853,000		29,356,036		29,848,790		-100.00%		(1,247,109)

						October		25,674,000		23,926,541		25,492,797		-100.00%		(645,979)

						November		20,753,000		18,362,410		20,199,912		-100.00%		1,344,073

						December		19,670,000		22,857,595		18,584,188		-100.00%		3,111,558

						to-date		314,590,000		300,191,608		317,374,035		0.00%		3,170,554
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Unaccounted 2001+

		

				duration		12 months				14 months				12 months

				Billing Period		3/98-2/99				3/99-4/00				5/00-4/01

				Total Water Withdrawn		339,689,000				360,257,000				302,164,000

		minus		Provincetown consumed		202,319,000		88.5%		218,182,000		87.3%		190,235,000		88.1%

		minus		Truro consumed		26,323,000		11.5%		31,870,000		12.7%		25,800,000		11.9%

		minus		Accounted for		43,865,000				53,350,000				42,541,000

		equals		Unaccounted For Water		67,182,000				56,855,000				43,588,000

				% Unaccounted for		19.78%				15.78%				14.43%





Unaccounted 2001+

		3/98-2/99		3/98-2/99		3/98-2/99		3/98-2/99

		3/99-4/00		3/99-4/00		3/99-4/00		3/99-4/00

		5/00-4/01		5/00-4/01		5/00-4/01		5/00-4/01
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Provincetown consumed

Truro consumed

Accounted for

Unaccounted For Water

Total Water Withdrawn (Pumped) 
Percentage of Total Withdrawn
1998-2001 Billing Periods
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Unaccounted 2001

		

				duration		12 months		14 months		12 months		6 months

				Billing Period		3/98-2/99		3/99-4/00		5/00-4/01		5/01-10/01

				Total Water Withdrawn		339,689,000		360,257,000		302,164,000		191,651,603		% of tot

		minus		Provincetown consumed		202,319,000		218,182,000		190,235,000		130,224,000		67.9%

		minus		Truro consumed		26,323,000		31,870,000		25,800,000		20,271,000		10.58%

		minus		Accounted for		43,865,000		53,350,000		42,541,000		18,248,555		9.52%

		equals		Unaccounted For Water		67,182,000		56,855,000		43,588,000		22,908,048		11.95%

				% Unaccounted for		19.78%		15.78%		14.43%		11.95%

				Provincetown consumed		88.5%		87.3%		88.1%		86.5%

				Truro consumed		37.5%		37.4%		37.8%		52.6%
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Unaccounted 2001
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Provincetown consumed

Truro consumed

Accounted for

Unaccounted For Water

Percentages of Total Water Withdrawn (Pumped) 
Provincetown, Truro Consumption; Unaccounted for Water
1998-2001 Billing Periods



Billing Years C

		

						Mar-96 to Feb-97		Mar-97 to Feb-98		Mar-98 to Feb-99		Mar-99 to 15-Apr-00*

				Total Water Withdrawn		409,711,000		368,673,000		339,689,000		360,257,000

		minus		Estimated (stuck meters)		8,290,000		9,261,000		10,148,000		16,578,000

		minus		Metered Accounts		205,672,000		206,971,000		212,601,000		227,407,000

		minus		Exempt Metered Accounts		5,447,000		6,279,000		5,893,000		6,067,000

		minus		Accounted for		30,000,000		30,000,000		43,865,000		53,350,000

		equals		Unaccounted For Water		160,302,000		116,162,000		67,182,000		56,855,000

				% Unaccounted for		39.13%		31.51%		19.78%		15.78%

						*Mar-99 to 15-Apr-00 Detail: 13.5-month billing period

						Metered and Estimated

								Metered		Estimated		Total

						Provincetown		197,898,000		13,967,000		211,865,000		84.7%

						Truro		29,509,000		2,361,000		31,870,000		12.7%

						Exempt		6,067,000		250,000		6,317,000		2.5%

						Total		233,474,000		16,578,000		250,052,000		100.0%

						Accounted for

						DPW use		130,000

						Old Meters		225,000

						Meters repaired		113,000

						Fire flow use		225,000

						Identified leaks		40,000,000

						Unidentified leaks		11,250,000

						Pilfered		563,000

						Dept maintenance		844,000

						Total		53,350,000





Billing Years C
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Estimated (stuck meters)

Metered Accounts

Exempt Metered Accounts

Accounted for

Unaccounted For Water

Percentage of Total Gallons Withdrawn Per Year

Provincetown Water System
Unaccounted for Water
Percentage of Total Withdrawn



Billing Years A

		

										0ld Model		New Model								1999 Accounted for (New Model)

						Mar-96 to Feb-97		Mar-97 to Feb-98		Mar-98 to Feb-99		Mar-98 to Feb-99		Difference		% change				DPW use		115,000

				Total Water Withdrawn		409,711,000		368,673,000		339,689,000		339,689,000		(28,984,000)		-7.86%				Old Meters		200,000

		minus		Estimated (stuck meters)		8,290,000		9,261,000		10,148,000		10,148,000		887,000		9.58%				Meters repaired		100,000

		minus		Metered Accounts		205,672,000		206,971,000		212,601,000		212,601,000		5,630,000		2.72%				Fire flow use		200,000

		minus		Exempt Metered Accounts		5,447,000		6,279,000		5,893,000		5,893,000		(386,000)		-6.15%				Identified leaks		32,000,000

		minus		Accounted for as Allowance		30,000,000		30,000,000		30,000,000		43,865,000		13,865,000		46.22%				Unidentified leaks		10,000,000

		equals		Unaccounted For Water		160,302,000		116,162,000		81,047,000		67,182,000		(48,980,000)		-42.17%				Pilfered		500,000

				% Unaccounted for		39.13%		31.51%		23.86%		19.78%								Dept maintenance		750,000

																				Total		43,865,000





Billing Years A
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Estimated (stuck meters)

Metered Accounts

Exempt Metered Accounts

Accounted for as Allowance

Unaccounted For Water

Gallons Per Year

Provincetown Water System
Total Annual Withdrawal by Billing Years
1997, 1998, & 1999 "Old Model"; 1999 "New Model"



1999 MonthTot

		

				Knowles Crossing		South Hollow		NTAFB		TOTAL

		Jan-99		8,212,000		12,002,000		- 0		20,214,000

		Feb-99		6,800,000		10,858,000		- 0		17,658,000

		Mar-99		8,012,000		11,746,000		- 0		19,758,000

		Apr-99		12,513,000		9,795,000		- 0		22,308,000

		May-99		11,399,000		10,195,000		- 0		21,594,000

		Jun-99		8,830,000		18,596,000		- 0		27,426,000

		Jul-99		10,776,000		26,103,000		- 0		36,879,000

		Aug-99		11,391,000		22,404,000		- 0		33,795,000

		Sep-99		6,581,000		16,778,000		- 0		23,359,000

		Oct-99		2,398,000		18,169,000		- 0		20,567,000

		Nov-99		6,562,000		12,023,000		- 0		18,585,000

		Dec-99		7,779,000		12,306,000		- 0		20,085,000

				101,253,000		180,975,000		- 0		282,228,000





1999 MonthTot

		



Knowles Crossing

South Hollow

NTAFB

Provincetown Water System
Monthly Withdrawals by Source, 1999



NTAFB

		1996

		1997

		1998

		1999



NTAFB

Provincetown Water System: 
Annual Withdrawals from North Truro Air Force Base Wells



Sheet1

		

						Jan-99		850,000		652,065

						Feb-99		850,000		630,643

						Mar-99		850,000		637,355

						Apr-99		850,000		743,600

						May-99		850,000		696,581

						Jun-99		850,000		914,200

						Jul-99		850,000		1,189,645

						Aug-99		850,000		1,090,161

						Sep-99		850,000		778,633

						Oct-99		850,000		663,452

						Nov-99		850,000		619,500

						Dec-99		850,000		647,903





Sheet2

		

				Total Pumped		Days		Monthly Average		Annual Permit		Variance

		Jan-99		20,214,000		31		652,065		950,000		(297,935)

		Feb-99		17,658,000		28		630,643		950,000		(319,357)

		Mar-99		19,758,000		31		637,355		950,000		(312,645)

		Apr-99		22,308,000		30		743,600		950,000		(206,400)

		May-99		21,594,000		31		696,581		950,000		(253,419)		over

		Jun-99		27,426,000		30		914,200		950,000		(35,800)		over

		Jul-99		36,879,000		31		1,189,645		950,000		239,645		over

		Aug-99		33,795,000		31		1,090,161		950,000		140,161		over

		Sep-99		23,359,000		30		778,633		950,000		(171,367)		over

		Oct-99		20,567,000		31		663,452		950,000		(286,548)

		Nov-99		18,585,000		30		619,500		950,000		(330,500)

		Dec-99		20,085,000		31		647,903		950,000		(302,097)

		to date		282,228,000		365		773,227		950,000		(176,773)
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Annual Permit
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Provincetown Water System @ 0.95-MGD permitted level
Average Monthly Withdrawals - 1999
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1999 MonthAvg

		

				Total Pumped		Days		Monthly Average		Annual Permit		Variance

		Jan-99		20,214,000		31		652,065		850,000		(197,935)

		Feb-99		17,658,000		28		630,643		850,000		(219,357)

		Mar-99		19,758,000		31		637,355		850,000		(212,645)

		Apr-99		22,308,000		30		743,600		850,000		(106,400)

		May-99		21,594,000		31		696,581		850,000		(153,419)		over

		Jun-99		27,426,000		30		914,200		850,000		64,200		over

		Jul-99		36,879,000		31		1,189,645		850,000		339,645		over

		Aug-99		33,795,000		31		1,090,161		850,000		240,161		over

		Sep-99		23,359,000		30		778,633		850,000		(71,367)		over

		Oct-99		20,567,000		31		663,452		850,000		(186,548)		over

		Nov-99		18,585,000		30		619,500		850,000		(230,500)

		Dec-99		20,085,000		31		647,903		850,000		(202,097)

		to date		282,228,000		365		773,227		850,000		(76,773)		over
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1998 Monthly

		

						Knowles Crossing		South Hollow		NTAFB		TOTAL

				Jan-98		4,270,000		16,301,000		- 0		20,571,000

				Feb-98		6,103,000		12,832,000		- 0		18,935,000

				Mar-98		4,706,000		14,910,000		- 0		19,616,000

				Apr-98		6,390,000		14,994,000		- 0		21,384,000

				May-98		8,619,000		18,055,000		- 0		26,674,000

				Jun-98		7,012,000		16,557,000		- 0		23,569,000

				Jul-98		13,716,000		19,945,000		- 0		33,661,000

				Aug-98		15,595,000		21,263,000		- 0		36,858,000

				Sep-98		9,338,000		14,756,000		- 0		24,094,000

				Oct-98		7,321,000		11,824,000		- 0		19,145,000

				Nov-98		6,817,000		11,473,000		- 0		18,290,000

				Dec-98		8,084,000		10,907,000		- 0		18,991,000

						97,971,000		183,817,000		- 0		281,788,000
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1998 Monthly

		



Knowles Crossing

South Hollow

NTAFB

Provincetown Water Department
Monthly Withdrawals by Source, 1998



Projections

		Provincetown Water Department

		Average Daily Withdrawal, Actual 1997-1999 @ 0.85-MGD

		Total Water Withdrawn (Pumped) By Month								1998-1999

		Month		1997		1998		1999		Difference		% change

		January		25,689,000		20,571,000		20,214,000		(357,000)		-1.74%

		February		22,570,000		18,935,000		17,658,000		(1,277,000)		-6.74%

		March		24,872,000		19,616,000		19,758,000		142,000		0.72%

		April		26,606,000		21,384,000		22,308,000		924,000		4.32%

		May		34,309,000		31,490,000		21,594,000		(9,896,000)		-31.43%

		June		41,741,000		33,471,000		27,426,000		(6,045,000)		-18.06%

		July		50,788,000		44,775,000		36,879,000		(7,896,000)		-17.63%

		August		48,306,000		46,737,000		33,795,000		(12,942,000)		-27.69%

		September		31,453,000		33,744,000		23,359,000		(10,385,000)		-30.78%

		October		28,302,000		28,422,000		20,567,000		(7,855,000)		-27.64%

		November		22,625,000		23,187,000		18,585,000		(4,602,000)		-19.85%

		December		20,165,000		18,991,000		20,085,000		1,094,000		5.76%

		Total Water Withdrawn		377,426,000		341,323,000		282,228,000		(59,095,000)		-17.31%

		Total Days		365		365		365

		Average Per Day		1,034,044		935,132		773,227

		Variance from 0.85-mgpd		184,044		85,132		(76,773)

		Variance from 0.95-mgpd		84,044		(14,868)		(176,773)
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Projections

		1993		1993		1993

		1994		1994		1994

		1995		1995		1995

		1996		1996		1996

		1997		1997		1997

		1998		1998		1998

		1999		1999		1999
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Provincetown Water Department
Average Daily Withdrawal, 1993-1999
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Peak

		Water Withdrawn														Revenue Targets								Gallons Billed

				Total Pumped		Days		Monthly Avg		Annual Permit		Variance				FY 2000		factor		FY 2001				67.3%

		Jan-99		20,214,000		31		652,065		850,000		(197,935)				$   60,455				$   60,455				13,605,885

		Feb-99		17,658,000		28		630,643		850,000		(219,357)				$   52,811				$   52,811				11,885,461

		Mar-99		19,758,000		31		637,355		850,000		(212,645)				$   59,091				$   59,091				13,298,955

		Apr-99		22,308,000		30		743,600		850,000		(106,400)				$   66,718				$   66,718				15,015,340

		May-99		21,594,000		31		696,581		850,000		(153,419)		over		$   64,582		1.55		$   100,102				14,534,752

		Jun-99		27,426,000		30		914,200		850,000		64,200		over		$   82,024		1.55		$   127,137				18,460,225

		Jul-99		36,879,000		31		1,189,645		850,000		339,645		over		$   110,296		1.55		$   170,958				24,822,965

		Aug-99		33,795,000		31		1,090,161		850,000		240,161		over		$   101,072		1.55		$   156,662				22,747,149

		Sep-99		23,359,000		30		778,633		850,000		(71,367)		over		$   69,861		1.55		$   108,284				15,722,760

		Oct-99		20,567,000		31		663,452		850,000		(186,548)		over		$   61,511		1.55		$   95,342				13,843,486

		Nov-99		18,585,000		30		619,500		850,000		(230,500)				$   55,583				$   55,583				12,509,418

		Dec-99		20,085,000		31		647,903		850,000		(202,097)				$   60,069				$   60,069				13,519,056

		Total		282,228,000		365		773,227		850,000		(76,773)		over		$   844,072				$   1,113,212				189,965,452

								Provincetown & Truro		228,642,000		67.3%

								Accounted for		43,865,000		12.9%

								Unaccounted For Water		67,182,000		19.8%

								Total Water Withdrawn		339,689,000		100.0%





Billing Years B

		

						Old Model		Oid Model		New Model

						Mar-96 to Feb-97		Mar-97 to Feb-98		Mar-98 to Feb-99		Difference		% change				Assumptions

				Total Water Withdrawn		409,711,000		368,673,000		339,689,000		(28,984,000)		-7.86%				Provincetown totals include metered, estimated, and exempt accounts

		minus		Provincetown		192,650,000		196,800,000		202,319,000		5,519,000		2.80%				Truro totals include metered and estimated.

		minus		Truro		26,759,000		25,711,000		26,323,000		612,000		2.38%				"Old Model" uses 30,000,000 estimate for "accounted for."

		minus		Accounted for		30,000,000		30,000,000		43,865,000		13,865,000		46.22%				"New Model" based on actual analysis of leaks, etc.

		equals		Unaccounted For Water		160,302,000		116,162,000		67,182,000		(48,980,000)		-42.17%

				% Unaccounted for		39.13%		31.51%		19.78%
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Billing Years B
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Provincetown

Truro

Accounted for

Unaccounted For Water

Gallons Per Year

Provincetown Water System
Total Annual Withdrawal by Billing Years and Town
1997 & 1998 "Old Model"; 1999 "New Model"



Projetion Data

		Category - GPDs		1998		1999		2000		2001		2002		2003		2004

		Registered Amount		850,000		850,000		850,000		850,000		850,000		850,000		850,000

		100K gpd above registered		100,000		100,000		100,000		100,000		100,000		100,000		100,000

		Unaccounted for		318,252		184,060		128,526		105,363		87,918		80,505		78,151

		Accounted for		107,564		147,981		144,281		140,674		137,157		133,728		130,385

		Metered accounts		584,247		598,614		613,579		631,986		654,106		680,270		710,882

		Total Withdrawn		1,010,063		930,655		886,386		878,024		879,181		894,504		919,418





5-year projections

		

		Category - GPDs		1998		1999		change		2000		change		2001		change		2002		change		2003		change		2004		change

		Registered Amount		850,000		850,000				850,000				850,000				850,000				850,000				850,000

		100K gpd above registered		100,000		100,000				100,000				100,000				100,000				100,000				100,000

		Unaccounted for		318,252		184,060		-42%		128,526		-30%		105,363		-18%		87,918		-17%		80,505		-8%		78,151		-3%

		Accounted for		107,564		147,981		38%		144,281		-2.5%		140,674		-2.5%		137,157		-2.5%		133,728		-2.5%		130,385		-2.5%

		Metered accounts		584,247		598,614		2.5%		613,579		2.5%		631,986		3.0%		654,106		3.5%		680,270		4.0%		710,882		4.5%

		Total Withdrawn		1,010,063		930,655		-7.9%		886,386		-4.8%		878,024		-0.9%		879,181		0.1%		894,504		1.7%		919,418		2.8%



&R&D



5-year projections

		1998		1998		1998		584246.575342466		107564.383561644		318252.054794521

		1999		1999		1999		598613.698630137		147980.821917808		184060.273972603

		2000		2000		2000		613579.04109589		144281.301369863		128526.022991268

		2001		2001		2001		631986.412328767		140674.268835616		105362.82015878

		2002		2002		2002		654105.936760274		137157.412114726		87918.149875

		2003		2003		2003		680270.174230685		133728.476811858		80505.3610921196

		2004		2004		2004		710882.332071066		130385.264891561		78150.5417943424
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Provincetown Water System  Draft 5-year projections of available capacity
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New Model

		

						Mar-98 to Feb-99		"Used"		"Wasted"

				Total Water Withdrawn		339,689,000

		minus		Estimated (stuck meters)		10,148,000		10,148,000

		minus		Metered Accounts		212,601,000		212,601,000

		minus		Exempt Metered Accounts		5,893,000		5,893,000

		minus		DPW use		115,000		115,000

				Old Meters		200,000		200,000

				Meters repaired		100,000		100,000

				Fire flow use		200,000		200,000

				Identified leaks		32,000,000				32,000,000

				Unidentified leaks		10,000,000				10,000,000

				Pilfered		500,000				500,000

				Dept maintenance		750,000		750,000

		equals		Unaccounted For Water		67,182,000				67,182,000

				TOTALS				230,007,000		109,682,000		339,689,000

				% Unaccounted for		19.8%		67.7%		32.29%

										12.4%





Total

										Mar-96 to Feb-97		Mar-97 to Feb-98		Mar-98 to Feb-99		Difference		% change

		Metered Accounts								205,672,000		206,971,000		208,270,000		1,299,000		0.63%

		Estimated								8,290,000		9,261,000		10,232,000		971,000		11.71%

		Exempt Metered								5,447,000		6,279,000		7,111,000		832,000		15.27%

		Estimated Fire Flow								30,000,000		30,000,000		30,000,000		- 0		0.00%

		Unaccounted For Water								160,302,000		116,162,000		85,710,000		(44,140,000)		-27.54%

		Total Water Withdrawn		- 0		- 0		- 0		409,711,000		368,673,000		341,323,000		(41,038,000)		-10.02%

				1993		1994		1995		1996		1997		1998		1999

		Registered Amount		850,000		850,000		850,000		850,000		850,000		850,000		850,000

		+ 100K gpd		100,000		100,000		100,000		100,000		100,000		100,000		100,000

		+ 100K gpd		100,000		100,000		100,000		100,000		100,000		100,000		100,000

		Average Per Day		- 0		- 0		- 0		1,122,496		1034043.83561644		935131.506849315		901460.273972603

										Mar-96 to Feb-97		Mar-97 to Feb-98		Mar-98 to Feb-99

								Unaccounted For Water		160,302,000		116,162,000		85,710,000

								Total Withdrawn		409,711,000		368,673,000		341,323,000

								% Unaccounted For		39.13%		31.51%		25.11%

										Mar-96 to Feb-97		Mar-97 to Feb-98		Mar-98 to Feb-99

								Provincetown		192,650,000		196,800,000		202,319,000

								Truro		26,759,000		25,711,000		26,323,000

								Fire Flow		30,000,000		30,000,000		43,865,000

								Unaccounted for		160,302,000		116,162,000		67,182,000

										409,711,000		368,673,000		341,323,000

														115,000

														200,000

														100,000

														200,000

														32,000,000

														10,000,000

														500,000

														750,000

				Actual Withdrawn Mar-98-Feb-99

				339,689,000		(28,984,000)		-7.86%





Truro

				Mar-96 to Feb-97		Mar-97 to Feb-98		Mar-98 to Feb-99		Difference		% change

		Provincetown		192,650,000		196,800,000		200,950,000		4,150,000		2.15%		88.45%				4,150,000

		Truro		26,759,000		25,711,000		26,759,000		(1,048,000)		-3.92%		11.55%

		Total Metered Accounts		219,409,000		222,511,000		227,709,000		3,102,000		1.41%

				205672000

				8290000

				5447000

				219409000

				1999		P		T		total

				Metered		187547000		25054000		212601000

				Estimated		8879000		1269000		10148000

						196426000		26323000





 Summary 97-98

		Provincetown Water Department, FY 1997 & FY 1998

		Total Water Withdrawn (Pumped) By Month

				Mar-96 to Feb-97		Mar-97 to Feb-98		Difference		% change

		Mar		28,743,000		24,872,000		(3,871,000)		-13.47%

		Apr		25,130,000		26,606,000		1,476,000		5.87%

		May		32,543,000		34,309,000		1,766,000		5.43%

		Jun		42,000,000		41,741,000		(259,000)		-0.62%

		Jul		53,376,000		50,788,000		(2,588,000)		-4.85%

		Aug		54,873,000		48,306,000		(6,567,000)		-11.97%

		Sep		38,152,000		31,453,000		(6,699,000)		-17.56%

		Oct		35,915,000		28,302,000		(7,613,000)		-21.20%

		Nov		26,248,000		22,625,000		(3,623,000)		-13.80%

		Dec		24,472,000		20,165,000		(4,307,000)		-17.60%

		Jan		25,689,000		20,571,000		(5,118,000)		-19.92%

		Feb		22,570,000		18,935,000		(3,635,000)		-16.11%

		Total Water Withdrawn		409,711,000		368,673,000		(41,038,000)		-10.02%

		Total Water Consumed (Metered and Unmetered)

				Mar-96 to Feb-97		Mar-97 to Feb-98		Difference		% change

		Metered Accounts		205,672,000		206,971,000		1,299,000		0.63%

		Estimated		8,290,000		9,261,000		971,000		11.71%

		Exempt Metered		5,447,000		6,279,000		832,000		15.27%

		Estimated Fire Flow		30,000,000		30,000,000		- 0		0.00%

		Total Water Consumed		249,409,000		252,511,000		3,102,000		1.24%

		Unaccounted For Water

				Mar-96 to Feb-97		Mar-97 to Feb-98		Difference		% change

		TOTAL Water Withdrawn		409,711,000		368,673,000		(41,038,000)		-10.02%

		Total Water Consumed		249,409,000		252,511,000		3,102,000		1.24%

		Unaccounted For Water		160,302,000		116,162,000		(44,140,000)		-27.54%

		Percentage of TOTAL		39.13%		31.51%





 Summary 97-98

		



Mar-96 to Feb-97

Mar-97 to Feb-98

Total Water Withdrawn: By Month



Adjustments

		



Total Consumed

Unaccounted for

Total Annual Withdrawal



Summary 97-99

		Adjustments DEP Formula		1996		1997		1998

		Season: Adjust from 3 to 5 months

		Jun-Aug total		- 0		140,835,000		124,983,000		gallons

		divided by 3 months		92		92		92		days

		equals gallons/day		- 0		1,530,815		1,358,511		gallons

		multiplied by 5 months		152		152		152		days

		equals gallons/season		- 0		232,683,913		206,493,652		gallons/season

		Off-Season: Adjust from 9 to 7 months

		Jan-May, Sep-Dec		- 0		- 0		- 0		gallons

		divided by 9 months		273		273		273		days

		equals gallons/day		- 0		- 0		- 0		gallons

		multiplied by 7 months		213		213		213		days

		equals		- 0		- 0		- 0		gallons/off-season

		Total Adjusted

		gallons/Year		- 0		- 0		- 0		gallons/year

		divided by 365		365		365		365		days

				- 0		- 0		- 0		gallons/day





Summary 97-99

		Mar-96 to Feb-97		Mar-96 to Feb-97

		Mar-97 to Feb-98		Mar-97 to Feb-98



Total Consumed

Unaccounted for

Total Annual Withdrawal

249409000

160302000

252511000

116162000



Sept 98

		Provincetown Water Department, FY 1997, FY 1998, FY 1999

		Total Water Withdrawn (Pumped) By Month								Feb-98 to Feb-99

				Mar-96 to Feb-97		Mar-97 to Feb-98		Mar-98 to Feb-99		Difference		% change

		Mar		28,743,000		24,872,000		19,616,000		(5,256,000)		-21.13%				Actual		Projection

		Apr		25,130,000		26,606,000		21,384,000		(5,222,000)		-19.63%		Adjustments		CY 1997		CY 1998

		May		32,543,000		34,309,000		31,490,000		(2,819,000)		-8.22%		Season: Adjust from 3 to 5 months

		Jun		42,000,000		41,741,000		33,471,000		(8,270,000)		-19.81%				140,835,000		78,246,000		total for Jun-Aug

		Jul		53,376,000		50,788,000		44,775,000		(6,013,000)		-11.84%		/ 3 months		92		92		days

		Aug		54,873,000		48,306,000										1,530,815		850,500		gallons per day

		Sep		38,152,000		31,453,000								* 5 months		152		152		days

		Oct		35,915,000		28,302,000										232,683,913		129,276,000		gallons/Season

		Nov		26,248,000		22,625,000								Off-Season: Adjust from 9 to 7 months

		Dec		24,472,000		20,165,000				Feb-97 to Feb-98						236,591,000		111,996,000		total for Jan-May, Sep-Dec

		Jan		25,689,000		20,571,000				(5,118,000)		-19.92%		/ 9 months		273		273		days

		Feb		22,570,000		18,935,000				(3,635,000)		-16.11%				866,634		410,242		gallons per day

		Total Water Withdrawn		409,711,000		368,673,000		150,736,000		(36,333,000)				* 7 months		213		213		days

		Total Days		365		365										184,592,978		87,381,495		gallons/Off-season

		Unadjusted Average Per Day		1,122,496		1,010,063								Total Adjusted

																417,276,891		216,657,495		gallons/Year

																365		365		days

																1,143,224		593,582		gallons/day



&LPrepared by Town Manager&R&D



Sept 98

		Mar		Mar		Mar

		Apr		Apr		Apr

		May		May		May

		Jun		Jun		Jun

		Jul		Jul		Jul

		Aug		Aug		Aug

		Sep		Sep		Sep

		Oct		Oct		Oct

		Nov		Nov		Nov

		Dec		Dec		Dec

		Jan		Jan		Jan

		Feb		Feb		Feb



Mar-96 to Feb-97

Mar-97 to Feb-98

Mar-98 to Feb-99

Total Water Withdrawn: Water Billing Years by Month
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Sept 98 Redux

		Mar-96 to Feb-97		Mar-96 to Feb-97

		Mar-97 to Feb-98		Mar-97 to Feb-98



Total Consumed

Unaccounted for

Total Annual Withdrawal

249409000

160302000

252511000

116162000



Monthly by Source

		Water Withdrawals - All Sources - September 1998

		Date		1997		1998		$ 97-98		% 97-98

		1-Sep		1,486,000		1,195,000		(291,000)		-19.58%

		2-Sep		1,229,000		1,164,000		(65,000)		-5.29%

		3-Sep		1,212,000		1,252,000		40,000		3.30%

		4-Sep		1,052,000		1,288,000		236,000		22.43%

		5-Sep		1,292,000		1,416,000		124,000		9.60%

		6-Sep		1,260,000		1,395,000		135,000		10.71%

		7-Sep		1,204,000		1,511,000		307,000		25.50%

		8-Sep		1,002,000		1,057,000		55,000		5.49%

		9-Sep		1,054,000		1,069,000		15,000		1.42%

		10-Sep		979,000		1,152,000		173,000		17.67%

		11-Sep		986,000		1,295,000		309,000		31.34%

		12-Sep		1,102,000		1,297,000		195,000		17.70%

		13-Sep		1,179,000		1,182,000		3,000		0.25%

		14-Sep		1,066,000		993,000		(73,000)		-6.85%

		15-Sep		1,004,000		1,060,000		56,000		5.58%

		16-Sep		983,000		1,022,000		39,000		3.97%

		17-Sep		939,000		1,007,000		68,000		7.24%

		18-Sep		939,000		1,110,000		171,000		18.21%

		19-Sep		1,018,000		1,278,000		260,000		25.54%

		20-Sep		1,135,000		1,192,000		57,000		5.02%

		21-Sep		981,000		994,000		13,000		1.33%

		22-Sep		907,000		937,000		30,000		3.31%

		23-Sep		805,000		951,000		146,000		18.14%

		24-Sep		947,000		1,003,000		56,000		5.91%

		25-Sep		956,000		1,027,000		71,000		7.43%

		26-Sep		1,013,000		994,000		(19,000)		-1.88%

		27-Sep		1,023,000		943,000		(80,000)		-7.82%

		28-Sep		1,006,000		985,000		(21,000)		-2.09%

		29-Sep		838,000		985,000		147,000		17.54%

		30-Sep		856,000		990,000		134,000		15.65%

		Total		31,453,000		33,744,000		2,291,000		7.28%





1996-1998

				Water Withdrawals - All Sources - September 1998

		1997		Date		1997		1998		$ 97-98		% 97-98

		25-Aug		1-Sep		1,506,000.00		1,195,000		(311,000)		-20.65%

		26-Aug		2-Sep		1,578,000.00		1,164,000		(414,000)		-26.24%

		27-Aug		3-Sep		1,397,000.00		1,252,000		(145,000)		-10.38%

		28-Aug		4-Sep		1,362,000.00		1,288,000		(74,000)		-5.43%

		29-Aug		5-Sep		1,484,000.00		1,416,000		(68,000)		-4.58%

		30-Aug		6-Sep		1,484,000.00		1,395,000		(89,000)		-6.00%

		31-Aug		7-Sep		1,525,000.00		1,511,000		(14,000)		-0.92%

				8-Sep		1,486,000		1,057,000		(429,000)		-28.87%

				9-Sep		1,229,000		1,069,000		(160,000)		-13.02%

				10-Sep		1,212,000		1,152,000		(60,000)		-4.95%

				11-Sep		1,052,000		1,295,000		243,000		23.10%

				12-Sep		1,292,000		1,297,000		5,000		0.39%

				13-Sep		1,260,000		1,182,000		(78,000)		-6.19%

				14-Sep		1,204,000		993,000		(211,000)		-17.52%

				15-Sep		1,002,000		1,060,000		58,000		5.79%

				16-Sep		1,054,000		1,022,000		(32,000)		-3.04%

				17-Sep		979,000		1,007,000		28,000		2.86%

				18-Sep		986,000		1,110,000		124,000		12.58%

				19-Sep		1,102,000		1,278,000		176,000		15.97%

				20-Sep		1,179,000		1,192,000		13,000		1.10%

				21-Sep		1,066,000		994,000		(72,000)		-6.75%

				22-Sep		1,004,000		937,000		(67,000)		-6.67%

				23-Sep		983,000		951,000		(32,000)		-3.26%

				24-Sep		939,000		1,003,000		64,000		6.82%

				25-Sep		939,000		1,027,000		88,000		9.37%

				26-Sep		1,018,000		994,000		(24,000)		-2.36%

				27-Sep		1,135,000		943,000		(192,000)		-16.92%

				28-Sep		981,000		985,000		4,000		0.41%

				29-Sep		907,000		985,000		78,000		8.60%

				30-Sep		805000		990,000		185,000		22.98%

				Total		35,150,000		33,744,000		(1,406,000)		-4.00%
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CCNS

		Water Withdrawal, 1996-1998

		Monthly Totals

				1996		1997		1998

		January		29,520,000		25,689,000		20,571,000

		February		27,565,000		22,570,000		18,935,000

		March		28,743,000		24,872,000		19,616,000

		April		25,130,000		26,606,000		21,384,000

		May		32,989,000		34,309,000		31,490,000

		June		41,972,000		41,741,000		33,471,000

		July		53,376,000		50,788,000		44,775,000

		August		54,873,000		48,306,000		48,306,000

		September		38,152,000		31,453,000		33,744,000

		October		35,915,000		28,302,000		- 0

		November		26,248,000		22,625,000		- 0

		December		24,472,000		20,165,000		- 0

		TOTAL		418,955,000		377,426,000		272,292,000

		Annual Totals by Source

				1996		1997		1998

		Knowles		95,660,000		86,908,000		71,513,000

		Daley		279,232,000		230,839,000		155,504,000

		NTAFB		44,063,000		59,679,000		45,275,000

		TOTAL		418,955,000		377,426,000		272,292,000

		1996

				Knowles		Daley		NTAFB

		January		5,318,000		24,202,000		- 0

		February		4,799,000		22,766,000		- 0

		March		4,218,000		24,525,000		- 0

		April		6,066,000		19,064,000		- 0

		May		9,937,000		21,755,000		1,297,000

		June		10,119,000		21,239,000		10,614,000

		July		14,427,000		28,116,000		10,833,000

		August		15,486,000		29,259,000		10,128,000

		September		7,105,000		20,228,000		10,819,000

		October		8,275,000		27,268,000		372,000

		November		5,122,000		21,126,000		- 0

		December		4,788,000		19,684,000		- 0

		Sub-total		95,660,000		279,232,000		44,063,000

		1997

				Knowles		Daley		NTAFB

		January		4,826,000		20,863,000		- 0

		February		4,777,000		17,793,000		- 0

		March		5,806,000		19,066,000		- 0

		April		5,541,000		21,065,000		- 0

		May		9,606,000		22,216,000		2,487,000

		June		9,110,000		22,790,000		9,841,000

		July		14,125,000		27,563,000		9,100,000

		August		11,359,000		27,154,000		9,793,000

		September		5,996,000		15,626,000		9,831,000

		October		2,954,000		16,568,000		8,780,000

		November		5,840,000		6,938,000		9,847,000

		December		6,968,000		13,197,000		- 0

		Sub-total		86,908,000		230,839,000		59,679,000

		1998

				Knowles		Daley		NTAFB

		January		4,270,000		16,301,000		- 0

		February		6,103,000		12,832,000		- 0

		March		4,706,000		14,910,000		- 0

		April		6,390,000		14,994,000		- 0

		May		8,619,000		18,055,000		4,816,000

		June		7,012,000		16,557,000		9,902,000

		July		13,716,000		19,945,000		11,114,000

		August		11,359,000		27,154,000		9,793,000

		September		9,338,000		14,756,000		9,650,000

		October

		November

		December

		Sub-total		71,513,000		155,504,000		45,275,000





		1996		1996		1996

		1997		1997		1997

		1998		1998		1998
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		Year		CCNS		System Total		CCNS Share

		1993		1,080,000		- 0		0.000%

		1994		1,256,000		- 0		0.000%

		1995		2,200,000		- 0		0.000%

		1996		1,810,000		418,537,000		0.432%

		1997		1,826,000		377,426,000		0.484%
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 (including exempt accounts) increase each year by a base of 2.5%-- i.e., the same as between 1998 and 1999-- 
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 an additional



1/2% per year as metered amounts increase with the replacement of old meters
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Accounted for water



 (including fixed leaks, estimates for old meters) decrease by 2.5% as a result of decreases in leaks, due to abandonment of cast iron



main, introducing second meter reading; and due to replacement of old meters.
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Unaccounted for water



 decreases from 19% in Billing Year 1999 to 14.5% in 2000, 12% in 2001, 10% in 2002, 9% in 2003, and 8.5% by Billing Year 2004
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Assumptions:



· Metered accounts (including exempt accounts) increase each year by a base of 2.5%-- i.e., the same as between 1998 and 1999-- plus an additional 1/2% per year as metered amounts increase with the replacement of old meters



· Accounted for water (including fixed leaks, estimates for old meters) decrease by 2.5% as a result of decreases in leaks, due to abandonment of cast iron main, introducing second meter reading; and due to replacement of old meters. 



· Unaccounted for water decreases from 19% in Billing Year 1999 to 14.5% in 2000, 12% in 2001, 10% in 2002, 9% in 2003, and 8.5% by Billing Year 2004
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Water Withdrawals and Production 2018
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Unaccounted-for-Water (UAW)

• MassDEP Standard is 10% UAW, calculated annually within Annual 
Statistical Report (ASR)

• Historically, Provincetown Water Dept. has struggled with UAW, as high 
as 30% in recent years

• A MassDEP grant funded American Water Works Association “Water 
Audit” was performed in 2017 as a pilot study.  Results confirmed the 
majority of UAW was “real losses”….Leaks!

• Aggressive  leak detection and service replacements have helped keep 
UAW under control.

• For the first time in several years, PWD has reported 10% UAW for both 
the 2017 and 2018 ASRs. 
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Defining Unaccounted For Water (UAW); and
How it is Calculated

WATER PRODUCED THAT IS LOST PRIOR TO REACHING THE CUSTOMER’S METER

WATER PRODUCED

- MINUS Metered Water; and
- MINUS Authorized Unmetered Water (CEMU) (EQUALS) =

UNACCOUNTED-FOR-WATER (UAW)
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Unaccounted-for-Water (UAW)



TOWN OF PROVINCETOWN
DEPARTMENT OF PUBLIC WORKS – WATER DEPARTMENT

Unaccounted-for-Water (UAW)
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 Locating leaks in plastic and asbestos
cement pipe is far more challenging than in
metal pipelines. A WaterRF research
project by the National Research Council of
Canada (Hunaidi et al.1999) identified the
frequencies of plastic pipe leaks at less than
50 HZ with an amplitude of the sound
diminishing at a rate of about 25 decibels
per 100 meters (8 decibels per 100 feet).

Water Research Foundation, Web Report #4144
“Pipe Location and Leakage Management for Small Water Systems”
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LEAK NOISE ON PIPES - ILLUSTRATED
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Data Logging Leak Noise Correlators
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FINANCIAL OVERVIEW 

• Rate increase approved December 2017; new rates went into 
effect April 15th 2018 (“peak-season” billing cycle).

• Recently finished second billing cycle under new rates; we have 
now performed one “peak” and one “off-peak” billing cycle.

• Off-peak rates generated additional $171k compared to off-
peak 2018 (old rate was in effect). This is due to the new basic 
fee structure which includes first 10,000 gallons.

• Revenues for both cycles are consistent with the proforma
statement that was developed during the rate study process.

• Total WEF retained earnings are  approximately $1.045M
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SCHEDULE OF WATER USER RATES
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SCHEDULE OF WATER USER RATES – (Cont’d)

Schedule of Various Water-Related Fees:

On September 18, 2015 the Provincetown Water and sewer Board held a public hearing and voted to adopt the following
schedule of miscellaneous water-related fees. On October 13, 2015, the Provincetown Board of Selectmen voted, pursuant
to MGL c. 40, §22F, to approve the recommendation of the Water and Sewer Board, effective October 29, 2015.
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UPCOMING PROJECTS 

• Water main replacement project on lower Montello 
Street and lower Conant Street – Provincetown

• Knowles Crossing Project – Distribution garage 
construction

• Radio modem upgrade and integration (SCADA 
system) 

• Membrane filter modules – full scale replacement

• Well redevelopment at Knowles Crossing and Paul 
Daley Wellfields (9 active wells total)

• Shank Painter Road water main replacement
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MassDEP PWS AWARD 2019
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Our commitment then…
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proudly continues to the present.

Thank you for your attendance!
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