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April 15, 2020 

 

Mr. Stephen Rafferty, Water Superintendent 

Falmouth Department of Public Works 

416 Gifford Street 

Falmouth, MA 02540 

 

Subject: Capital Efficiency PlanTM   

 Falmouth, Massachusetts 

 T&H No. 5327 

 

Dear Mr. Rafferty: 

 

In accordance with our agreement, Tata & Howard is pleased to present the Capital Efficiency 

PlanTM for the Town of Falmouth’s water distribution system.  The analysis and improvements in 

this report are based on the Three Circles Approach for optimum capital efficiency, which 

combines hydraulic and critical component considerations with an asset management rating system 

to evaluate the condition of the water mains in the distribution system.  Supply and storage needs 

were also evaluated in this report.    

 

Hydraulic recommendations were developed as part of this study.  Critical areas of the system 

were identified and tested in the hydraulic model for redundancy.  Finally, each segment of water 

main was evaluated based on age, material, diameter, water quality, break history, and soil 

characteristics to determine an asset management score.  The results were combined to determine 

the water mains most in need of replacement and establish a prioritized set of improvements in the 

system.  A detailed description of the improvements and estimated costs is presented in Section 7. 

 

During the course of this project, Mr. Ryan Neyland, P.E. served as Project Manager, Mr. Philip 

MacClellan, P.E. served as Project Engineer, Ms. Kathryn Carreira served as Assistant Project 

Engineer, and Ms. Karen Gracey, P.E. provided technical reviews.   

 

At this time, we wish to express our continued appreciation to the Town of Falmouth for their 

participation in this study and for their help in collecting information and data.  We appreciate the 

opportunity to assist the Town of Falmouth on this important project.   

 

Sincerely, 

 

TATA & HOWARD, INC. 

 
Ryan Neyland, P.E. 

Vice President 
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SECTION 1 – Executive Summary  

 
1.1 General 
 
Tata & Howard, Inc. was retained by the Town of Falmouth to complete a Capital Efficiency 
Plan™ for the Falmouth water system.  The purpose of the Capital Efficiency Plan™ (CEP) is to 
identify areas of the water distribution system in need of rehabilitation, repair, or replacement; and 
to prioritize improvements to make the most efficient use of the Town’s capital budget.  In addition 
to distribution system water mains, water supply and storage needs are evaluated and prioritized. 
 
Tata & Howard evaluated the water distribution system piping using the Three Circle Approach, 
which consists of the following evaluation criteria: 
 

 System hydraulic evaluation, 
 Critical component assessment, 
 Asset management considerations. 

 
Each circle represents a unique set of evaluation criteria for each water main segment.  From each 
set of criteria, system deficiencies are identified and then compared.  Any deficiency that falls into 
more than one circle is given higher priority than one that falls into a single circle.  Using the Three 
Circle Approach, recommended improvements will result in the most benefit to the system.  In 
addition, the Three Circle Approach allows us to identify any situations that mitigate a deficiency 
in one circle and eliminate a deficiency in another circle.  By integrating all three sets of criteria, 
the infrastructure improvement decision making process and overall capital efficiency are 
optimized. 
 
1.2 System Hydraulics 
 
Data provided by the Massachusetts Department of Conservation and Recreation (DCR) 2015 
Water Needs Forecasts was used to estimate a projected 2040 population of 47,705 for the Town 
of Falmouth, including annualized seasonal population.  Based on the DCR 2015 Water Needs 
Forecast, the normal seasonal demand variations due to population changes, and typical water 
consumption, the estimated projected average day demand (ADD) for the year 2040 is 
approximately 4.78 million gallons per day (mgd).  The projected 2040 ADD, historical ADD, and 
maximum day demand (MDD) data was used to project a 2040 MDD of approximately 11.09 mgd.  
These demand projections were input into the hydraulic model and simulations were run to identify 
the system’s ability to provide adequate water at adequate pressure during both average day and 
maximum day demands.  The model runs identified multiple areas where system hydraulic 
deficiencies may exist.  The demand projections were also used to review existing and projected 
water supply and water storage needs for the water system. 
 
Hydraulic deficiencies were identified as part of a system wide evaluation to review transmission 
capabilities of the system, review the system’s ability to provide Insurance Service Office (ISO) 
recommended fire flows, and eliminate dead ends and bottlenecks in the system, when possible.  
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1.3 Critical Components 
 
A critical component assessment was performed for the water distribution system to evaluate the 
impact of potential water main failures on the system.  The critical component assessment includes 
identification of critical areas served, critical water mains, and the need for redundant mains.  
Critical areas served were identified by the Falmouth Department of Public Works (DPW) Water 
Division staff and include water department facilities, medical facilities, schools, and critical 
institutions, including those in Woods Hole.  Critical water mains include primary transmission 
lines, mains connecting water storage tanks and sources to the system, mains that will cause a 
system demand shortfall of 1.0-percent or greater if a break occurs, and water mains that cross 
rivers, streams, waterways, and railroad tracks. 
 
1.4 Asset Management 
 
An asset management evaluation was completed on all water mains in the water distribution 
system.  A number of factors were considered in the rating system, including installation year, 
diameter, material, water quality, break history, and soil characteristics.  These factors affect the 
decision to replace or rehabilitate a water main.  Using the asset management rating approach, 
each water main in the system was assigned a rating based on these factors.  Water mains with a 
total rating between zero and 19 are considered to be in good to excellent condition.  Mains with 
a total rating between 20 and 39 are considered to be in fair to good condition, and mains with a 
total rating of 40 or greater are considered to be in poor to fair condition. 
 
1.5 Distribution System Evaluation 
 
Utilizing the Three Circles Approach, water main improvements were recommended and 
prioritized based on the aforementioned criteria.  Phase I improvements generally include any 
recommended improvements that fall into all three circles and are hydraulically deficient, critical, 
and have a high asset management score.  The total estimated probable construction cost of the 
Phase I recommended improvements is approximately $6,740,000.  Phase II improvements include 
any recommended improvements that fall into two of the circles.  The total estimated probable 
construction cost of the Phase II recommended improvements is approximately $42,315,000.  
Phase III recommendations include any recommended improvements that are needed hydraulically 
or any recommended improvements that have a high asset management score indicating poor to 
fair condition.  Phase III improvements have been split into two categories.  Phase IIIA 
improvements represent any remaining hydraulic improvements and Phase IIIB improvements are 
the water mains with high asset management scores that do not fall into any other circle.  The total 
estimated probable construction cost of Phase IIIA improvements is approximately $6,430,000.  
The total estimated probable construction cost of Phase IIIB improvements is approximately 
$176,360,000.  These water mains are identified on the Recommendations Maps in Appendix G.   
 
Costs are based on recent bid tabulations and do not consider escalation based on an actual planned 
construction date for each recommended improvement.  Estimated costs for each improvement 
include construction costs for the water main, hydrants, services, appurtenances, and temporary 
and permanent pavement.  A 25 to 30-percent allowance for engineering, permitting, and 
contingency is included in each project’s estimated cost.  The standard allowance for engineering 
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and contingency is 25-percent, but for any improvements that include a bridge crossing or 
horizontal directional drill, the allowance is increased to 30-percent due to the complexities 
associated with these projects.     
  
1.6 Water Supply Evaluation 
 
The existing water supply sources were evaluated relative to current and future water demands.  
The Town currently exceeds its total permitted and registered annual average daily withdrawal 
volume of 4.31 mgd, and the estimated projected ADD for the year 2040 will continue to exceed 
the current authorized withdrawal volumes.  However, the Town has a surplus of water when 
comparing the maximum allowable daily withdrawal rates for each source with the estimated 
projected 2040 MDD.  The Town’s Water Management Act Permit renewal is currently under 
review by the Massachusetts Department of Environmental Protection and included a request to 
increase the total authorized average annual daily withdrawal volume to 5.00 mgd. 
 
1.7 Water Storage Evaluation 
 
The projected demands and existing water distribution system operating conditions were 
considered to evaluate the available storage in the system.  The current and projected 2040 required 
storage in the Town’s Main Service Area (MSA) was estimated to be approximately 2.17 million 
gallons (mg) and 2.19 mg, respectively, and was based on storage needed to meet peak water 
demands and provide fire protection.  The volume of usable storage, and therefore, the volume of 
storage deficit or surplus, varies based on which customer is considered to be at the highest 
elevation in the MSA of the distribution system.  Based on a highest customer elevation of 140 
feet above mean sea level, the MSA has a current storage surplus of 1.03 mg and a projected 
storage surplus of 1.01 mg in 2040.   
 
1.8 Implementation of System Improvements 
 
The list of water main improvements included in Section 7 is extensive due to the nature of this 
report.  The prioritization of the recommended improvements based on the Three Circle Approach 
serves as a guide for implementation of the infrastructure improvements with the greatest to least 
benefit based on the prioritization and weighted criteria established jointly by the Falmouth DPW 
and Tata & Howard.  The implementation of these improvements is intended to be completed over 
multiple years and will require close coordination with the Town’s finance director and evaluation 
of water rates to determine appropriate funding sources.  Based on the recommended system 
improvements and the estimated probable construction costs presented in this report, it is 
recommended that all Phase I and II improvements, which will provide the greatest benefit to the 
system, be completed over a 10-year period.   
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SECTION 2 – System Description and Operations 
 

2.1 System Description 
 
The Town of Falmouth’s water distribution system has approximately 21,586 service connections, 
serving a population of approximately 33,000 in the winter and 77,500 in the summer.  All of the 
customers served are metered for water consumption and billing purposes.  The distribution system 
includes approximately 385 miles of water main ranging in diameter from less than two inches to 
24-inches.  Figure No. 2-1 displays the breakdown of water main size by diameter based on the 
miles of each size in the water distribution system.  Approximately six percent of the system is 2-
inch diameter main or less, one percent is 4-inch diameter main, 22 percent is 6-inch diameter 
main, 41 percent is 8-inch diameter main, four percent is 10-inch diameter main, 18 percent is 12-
inch diameter main, seven percent is 16-inch diameter main, less than one percent is 18-inch 
diameter main, one percent is 20-inch diameter main, and less than one percent is 24-inch diameter 
main. 
 
The distribution system pipe materials include unlined cast iron (CI), cement lined cast iron and 
bituminous lined cast iron (CLCI and CIBIT), ductile iron (DI), asbestos cement and bituminous 
lined asbestos cement (AC and ACBIT), copper, steel, plastic coated cement lined steel, wrought 
iron, plastic, polyvinyl chloride (PVC), and high density polyethylene (HDPE).  Figure No. 2-2 
displays the breakdown of water main materials based on the miles of each material in the water 
distribution system.  Approximately 10 percent of the system is CI main, seven percent is CLCI 
or CIBIT main, 21 percent is DI main, 39 percent is AC or ACBIT main, two percent is copper, 
steel, or plastic coated cement lined steel main, four percent is wrought iron main, and 17 percent 
is plastic, PVC, or HDPE main. 
 
The Town has four active groundwater supply sources including the Fresh Pond Well, 
Coonamessett Well, Mares Pond Well, and Crooked Pond Well, and one active surface water 
supply source, the Long Pond Reservoir.  The Town has four water storage facilities including the 
Technology Park Low Service Tank, Technology Park High Service Tank, Hayway Road Tank, 
and Mares Pond Tank.  The system also includes a water supply interconnection with the Upper 
Cape Regional Water Supply Cooperative (UCRWSC), one emergency interconnection with the 
Bourne Water District, and two emergency interconnections with the Mashpee Water District.  A 
map of the existing water distribution system is included in Appendix A. 
 
The distribution system also includes raw water mains from the Coonamessett and Crooked Pond 
Wells to the Crooked Pond Water Treatment Plant (WTP) and from the Long Pond Raw Water 
Pump Station to the Long Pond Water Filtration Facility (WFF).  The raw water mains are depicted 
differently than the potable water mains in the maps in the appendices.  The raw water mains 
should be considered when reviewing the vulnerability and long-term maintenance of their 
respective water supplies.  These pipes are 12-inch or greater ductile iron or PVC water mains 
which are appropriately sized for the required hydraulic capacity and have an excellent asset rating, 
and therefore, would not be considered a priority for replacement.  However, in terms of the overall 
Falmouth system infrastructure, these mains should be identified and quantified as valuable assets 
which do have a useful life. 
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2.2 Water Supply Sources 
 
The Town has two water treatment plants, the Crooked Pond WTP, located off Twin Oaks Drive, 
and the Long Pond WFF located off Gifford Street.  Groundwater from the Crooked Pond Well 
and Coonamessett Well is treated at the Crooked Pond WTP, and surface water from the Long 
Pond Reservoir is treated at the Long Pond WFF.   
 

Long Pond 
The Long Pond surface water supply is located off Gifford Street between Brick Kiln Road and 
Pumping Station Road.  It has been Falmouth’s primary water source since the 1890s, typically 
producing 50 to 70 percent of the Town’s water supply annually.  The Long Pond Reservoir has a 
surface area of approximately 131 acres, and a storage capacity of approximately 4,974 million 
gallons (mg).  The reservoir has a safe yield of 3.0 million gallons per day (mgd).  Raw water is 
pumped from Long Pond to the Long Pond WFF via three 60 horsepower (HP) pumps located 
within the Long Pond Raw Water Pump Station.  The Long Pond WFF has a capacity of 8.4 mgd 
and utilizes coagulation, mixing, flocculation, dissolved air flotation, an intermediate ozone feed, 
dual media filtration including granular activated carbon above sand, and chemical feed systems 
to treat raw water from Long Pond.  
 

Fresh Pond Well 
Fresh Pond Well is a 24-inch diameter gravel packed well located off Carriage Shop Road and was 
constructed in 1980.  The Fresh Pond Well has one 60 HP vertical turbine pump.  The well was 
most recently cleaned and redeveloped in 2011, resulting in a capacity of 656 gallons per minute 
(gpm) at 285 feet total dynamic head (TDH) following redevelopment.  The well is 61.5 feet deep 
and has a screen length of ten feet.  Water pumped from the well is injected at the pump station 
with sodium hydroxide for pH adjustment and corrosion control and sodium hypochlorite for 
disinfection.  The Fresh Pond Well has been offline since 2017 as a result of perchlorate 
concentrations exceeding the Massachusetts Maximum Contaminant Level (MMCL) of 2.0 
micrograms per liter (µg/L). 

 
Coonamesset Well 

Coonamessett Well is a 36-inch diameter gravel packed well located off Hatchville Road and was 
constructed in 1989.  The Coonamessett Well has one 30 HP vertical turbine pump.  The well was 
most recently cleaned and redeveloped in 2019, resulting in a capacity of 500 gpm at 145 feet TDH 
following redevelopment.  The well is 64.5 feet deep and has a screen length of ten feet.  Water is 
pumped from the Coonamessett Well to the Crooked Pond WTP where the water is treated through 
an aeration tower for the removal of volatile organic compounds (VOCs) and with greensand 
filtration for iron and manganese removal.  VOCs are not currently detected in annual water quality 
sampling, but the aeration tower provides carbon dioxide removal and raises the pH of the water, 
reducing the volume of sodium hydroxide needed to raise the pH of the finished water.  Activated 
carbon filtration provides another treatment barrier and mainly provides finished water quality 
polishing. Sodium hydroxide is added for pH adjustment and corrosion control, and sodium 
hypochlorite is added for disinfection.   
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Figure No. 2-1 
Water Main Diameter Distribution 
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Figure No. 2-2 
Water Main Material Distribution 
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Mares Pond Well 
Mares Pond Well is a 24-inch diameter gravel-packed well located off Pattee Road and was 
constructed in 1993.  The Mares Pond Well has one 40 HP vertical turbine pump.  The well was 
most recently cleaned and redeveloped in 2011, resulting in a capacity of 286 gpm at 204 feet TDH 
following redevelopment.  The well was tested again in 2017 and found to have a capacity of 225 
gpm.  The well is 96.1 feet deep and has a screen length of ten feet.  Water pumped from the well 
is injected at the pump station with sodium hydroxide for pH adjustment and corrosion control and 
sodium hypochlorite for disinfection. 
 

Crooked Pond Well 
Crooked Pond Well is a gravel-packed well located off Sam Turner Road and was constructed in 
2002.  The Crooked Pond Well has one 50 HP vertical turbine pump.  The well was most recently 
cleaned and redeveloped in 2019, resulting in a capacity of 500 gpm at 161 feet TDH following 
redevelopment.  The well is 70 feet deep and has a screen length of 15 feet.  Water is pumped from 
the Crooked Pond Well to the Crooked Pond WTP where the water is treated through an aeration 
tower for the removal of volatile organic compounds (VOCs) and with greensand filtration for iron 
and manganese removal.  VOCs are not currently detected in annual water quality sampling, but 
the aeration tower provides carbon dioxide removal and raises the pH of the water, reducing the 
volume of sodium hydroxide needed to raise the pH of the finished water.  Activated carbon 
filtration provides another treatment barrier and mainly provides finished water quality polishing.  
Sodium hydroxide is added for pH adjustment and corrosion control, and sodium hypochlorite is 
added for disinfection.   
 
2.3 Water Storage Facilities 
 
The Town has four water storage facilities with a total storage capacity of 8.0 million gallons. 

 
Hayway Road Tank 

The Hayway Road Tank is a 2.0 mg elevated composite storage tank located off Hayway Road.  
The structure consists of a concrete pedestal which supports the welded steel storage tank.  The 
tank has an overflow elevation of 205 feet, a diameter of 98.5 feet, and a head range of 40 feet.  
The height of the tank from the overflow to the base of support is 139 feet.  The tank was 
constructed in 2002 by Chicago Bridge & Iron Company. 
 

Mares Pond Tank 
The Mares Pond Tank is a 2.0 mg elevated composite storage tank located off Pattee Road.  The 
structure consists of a concrete pedestal which supports the welded steel storage tank.  The tank 
has an overflow elevation of 205 feet, a diameter of 98.5 feet, and a head range of 40 feet.  The 
height of the tank from the overflow to the base of support is 143 feet.  The tank was constructed 
in 2002 by Chicago Bridge & Iron Company. 
 

Technology Park Low Service Tank 
The Technology Park Low Service Tank is a 3.0 mg welded steel reservoir located off Technology 
Park Drive.  The tank has an overflow elevation of 205 feet and a diameter of 98 feet.  The height 
of the tank from the overflow to the base is 54 feet.  The tank was constructed in 1986 by Chicago 
Bridge & Iron Company. 
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Technology Park High Service Tank 
The Technology Park High Service Tank is a 1.0 mg elevated composite storage tank located off 
Bernard Saint Jean Drive.  The structure consists of a concrete pedestal which supports the welded 
steel storage tank.  The tank has an overflow elevation of 260 feet, a diameter of 72.25 feet, and a 
head range of 35 feet.  The height of the tank from the overflow to the base of support is 148 feet.  
The tank was constructed in 2002 by Chicago Bridge & Iron Company.  The Technology Park 
High Service Tank provides storage for the distribution system’s High Service Area.  

 
2.4 Interconnections 
 
The Town of Falmouth maintains one active water supply interconnection with the UCRWSC.  
The interconnection with the UCRWSC has a typical pumping rate of 1.0 mgd.  The 
interconnection has a metering station to meter the flow rate of water being supplied to the Town 
of Falmouth.  Water is also injected at the metering station with sodium hydroxide for corrosion 
control and sodium hypochlorite for disinfection.  The Town has one emergency interconnection 
with the Bourne Water District located at the intersection of Garnet Avenue in Falmouth and 
Megansett Road in Bourne.  The Town also has two emergency interconnections with the Mashpee 
Water District, one located on Old Barnstable Road and one located on Waquoit Highway. 



SECTIO
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SECTION 3 – Water System Demands  

 

3.1 General 
 

For the purposes of evaluating the water needs of a community, several parameters are typically 

reviewed to better understand the demands of a distribution system.  These parameters are defined 

in the sections below and are presented with existing and projected demand estimates.  

 

3.2 Population Projections 
 

Because population has a direct correlation to water consumption, the current and future service 

population for the Town was considered.  Existing and historical population information from the 

United States Census Bureau and population projections from the Massachusetts Department of 

Conservation and Recreation (DCR) 2015 Water Needs Forecasts for Falmouth were reviewed to 

reflect actual and planned growth within the Town of Falmouth.  The following section reviews 

historical population data and presents an estimated future population based on available 

information.   

 

The Town of Falmouth’s population fluctuates heavily depending on the season.  According to the 

2018 Annual Statistical Report (ASR), the Town’s current population averages 33,000 people in 

the winter and 77,500 people in the summer.  The 2018 ASR indicates a total population served of 

51,498.  This is a normalized year-round population value that was calculated by the Town of 

Falmouth using month-by-month water usage and was utilized to establish the demand value of 61 

residential gallons per capita day (rgpcd) reported in the ASR. 

 

According to the United States Census, the Town of Falmouth experienced an increase in year-

round population from 1970 through 2000 and slight decline in population from 2000 to current 

day.  From 1970 to 2000, the population increased ranging from approximately 14 percent to 33 

percent per decade.  However, from 2000 to 2010, the population decreased by approximately four 

percent.  Overall, the Town of Falmouth experienced an increase in population of approximately 

98 percent from 1970 to 2010.  The population recorded during each decennial census is plotted 

in Figure No. 3-1.  The U.S. Census also reports estimated populations for the years between U.S. 

Census surveys.  The estimated population between 2012 and 2017 has continued to show a slight 

decline.    

 

Population projection data was collected from DCR’s 2015 Water Needs Forecasts and is also 

included in Figure No. 3-1.  The projections are provided in 5-year intervals from 2020 through 

2030.  A 2040 population was projected by extending the 2020 to 2030 trends.  The DCR 

population projections rely on year-round population data from the U.S. Census Bureau, 

population and employment projections issued by the Massachusetts Department of Transportation 

(MassDOT), seasonal population estimates developed from the University of Massachusetts 

Donahue Institute (UMDI) 2008 Survey of Cape Cod Second-Home Owners in conjunction with 

U.S. Census Bureau data on seasonal homes, and information about service territory and 

anticipated patterns of growth obtained through conversations with the Falmouth Planning 

Department.  An annualized seasonal population was included in the DCR population projections.  

The 2015 DCR population projections appear to follow the trends in population observed from 
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1970 through 2000, indicating a growth rate of approximately 3 to 4 percent per five-year interval.  

Based on DCR projections, the estimated 2040 population is approximately 47,705 for the Town 

of Falmouth, including annualized seasonal population.   

 

3.3 Water System Demands 
 

The DCR follows specific guidelines when projecting the water usage for communities in 

conjunction with the Massachusetts Department of Environmental Protection (MassDEP) Water 

Management Act (WMA) program.  It is important to note that the DCR has a key role in the water 

management approval process and demand projections are required to be approved by DCR before 

MassDEP will approve development of a new water supply source or authorize the withdrawal of 

additional volume from existing sources.  

 

The Massachusetts Water Resources Commission (MWRC) has adopted Water Management 

Standards for all registered and permitted withdrawals.  The policy includes performance standards 

and conditions for all registered and permitted public water suppliers in the following areas:  

 

• Maximum residential consumption of 65 gallons per capita per day (gpcd). 

• Maximum of 10 percent unaccounted-for water. 

 

Residential Consumption 
Residential consumption is calculated by dividing the volume of water supplied to residential 

connections by the reported population.  Public Water Suppliers currently meeting the 65 gpcd 

standard are required to develop a Seasonal Demand Management Plan to manage non-essential 

outdoor water usage.  Public Water Suppliers not consistently meeting the 65 gpcd are required to 

develop and implement MassDEP approved Compliance Plans, including the use of Best 

Management Practices to meet the residential consumption standard.  Falmouth’s residential 

consumption has ranged from approximately 53 to 67 gpcd between 2014 and 2018 as reported in 

the ASRs based on a normalized year-round population as indicated by the Town.   

 

Non-residential Consumption 
Non-residential water usage includes commercial, industrial, municipal, and recreational water 

use.  The 2014 through 2018 ASRs show a fairly steady value in non-residential usage.  The 2015 

non-residential consumption was approximately 7 percent of the total amount of water pumped, 

while the non-residential consumption for years 2014 and 2016 through 2018 was approximately 

12 percent of the total amount of water pumped for each year.  Commercial, industrial, municipal, 

and recreational water use is not expected to increase significantly over the next 20 years; 

therefore, the most recent non-residential consumption of approximately 12 percent of total water 

pumped was utilized for water use projections.    
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Figure No. 3-1  

Town of Falmouth Historic and Projected Populations 
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Unaccounted-for Water 
Unaccounted-for water may consist of undocumented water used for municipal purposes such as 

street cleaning, water main flushing, and fire fighting, meter inaccuracies, and leakage in the 

distribution system.  To help estimate the unaccounted-for water in a system, a Confidently 

Estimated Municipal Use (CEMU) is first estimated for documented uses such as fire protection 

and training, hydrant flushing, flow testing, water main breaks, etc.  To qualify as a CEMU, 

calculations or documentation for each estimated use must be attached to a system’s ASR or 

provided to MassDEP.  Unaccounted-for water in a system can then be estimated by taking the 

total amount of water supplied minus the total water metered minus the CEMU.  Unaccounted-for 

water is typically divided by the total water supplied and expressed as a percentage.  The Town’s 

reported unaccounted-for water from 2014 through 2018 has ranged from approximately 10 to 20 

percent.   

 
Average Day Demand 

Average day demand (ADD) is the total water supplied to a community in one year divided by 365 

days.  This term is commonly expressed in mgd.  This demand includes all water used for domestic 

(residential), commercial, and municipal purposes.  The municipal component includes water used 

for system maintenance such as water main flushing and fire flows.  In addition, the ADD includes 

unaccounted-for water attributed to unmetered water uses and system leakage.  According to the 

ASRs between 2014 and 2018, the ADD supplied for the Town ranged from 4.41 mgd to 4.77 

mgd. 

 

DCR develops two different sets of water demand projections based on different criteria.  The first 

set of projections is based on meeting the DCR guidelines for residential water usage and 

maximum unaccounted for water.  The second set of projections is based on historical residential 

water usage and unaccounted for water.  This set of projections from DCR’s 2015 Water Needs 

Forecast for Falmouth is based on information from the Town’s 2010 through 2013 ASRs.  These 

projections assume that future water consumption will reflect current trends in residential 

consumption and unaccounted for water.  The following criteria were used to develop the ADD 

for the design year 2040: 

 

Criteria following DCR guidelines: 

• Residential consumption of 65 gpcd 

• Year 2040 service population of 47,705 

• Commercial and municipal usage remains the same at 12% of the total usage 

• Maximum of 10 percent unaccounted for water 

 

Criteria following DCR’s 2015 Water Needs Forecast for Falmouth: 

• Residential consumption of 77.2 gpcd 

• Year 2040 service population of 47,705 

• Commercial and municipal usage remains the same at 12% of the total usage 

• Maximum of 11 percent unaccounted for water 

 

The estimated ADD for the design year 2040 based on the above criteria is approximately 3.98 

mgd following DCR guidelines and approximately 4.78 mgd following DCR’s 2015 Water Needs 

Forecast, as shown in Table No. 3-1. 
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Summer Average Day Demand 
MassDEP guidelines recommend that a system consider a projected summer average day demand 

(SADD).  The current SADD is estimated by averaging demands from the three maximum months 

each year for the past five years.  Based on available data between 2014 and 2018, the SADD 

ranged from 7.27 mgd to 8.75 mgd as shown in Table No. 3-1.  The SADD peaking factor is 

determined by dividing the SADD by the annual ADD for each of the past five years.  These 

peaking factors are averaged to estimate the future summer peaking factor.  Based on the 2014 

through 2018 monthly demand data, the average summer peaking factor is 1.71.  Based on the 

projected ADD of 3.98 mgd using DCR guidelines and the average summer peaking factor of 1.71, 

the estimated 2040 SADD is approximately 6.81 mgd.  Based on the projected ADD of 4.78 mgd 

using DCR’s 2015 Water Needs Forecast and the average summer peaking factor of 1.71, the 

estimated 2040 SADD is approximately 8.17 mgd.   

 

Maximum Day Demand 
Maximum day demand (MDD) is the maximum one-day (24-hour) total quantity of water supplied 

during a one-year period.  This term is typically expressed in mgd. 

 

The projected MDD can be estimated by the MDD/ADD ratio.  The MDD/ADD ratio provides a 

relationship between the two demands which can be used to estimate future demands.  As shown 

in Table No. 3-1, the highest MDD for the past 5 years was 10.99 mgd in 2016.  Upon comparison 

of the MDD to the ADD, the ratio for 2016 was 2.30.  The MDD to ADD ratio for the past 5 years 

was very consistent, with the exception of 2.01 in 2018.  The largest MDD to ADD ratio for the 

past 5 years of 2.32 was used to calculate the future MDD.  The resulting projected MDD for year 

2040 is estimated to be 9.23 mgd based on the projected 2040 ADD of 3.98 mgd using DCR 

guidelines, and 11.09 mgd based on the projected 2040 ADD of 4.78 using DCR’s 2015 Water 

Needs Forecast.   

 

Table No. 3-1 

Current and Projected Water Use 

 

Year 
ADD 

(mgd) 
SADD 
(mgd) 

Peaking 
Factor 

(SADD/ADD) 

MDD 
(mgd) 

Peaking 
Factor 

(MDD/ADD) 

Peak 
Hour 
(mgd) 

2014 4.41 7.43 1.69 9.98 2.27 * 

2015 4.61 7.73 1.68 10.71 2.32 * 

2016 4.77 8.75 1.83 10.99 2.30 * 

2017 4.48 7.27 1.62 10.19 2.28 * 

2018 4.73 8.14 1.72 9.51 2.01 * 

       

2040 (DCR 

Guidelines) 
3.98 6.81 1.71 9.23 2.32 15.92 

2040 (DCR’s 

2015 Water 

Needs Forecast) 

4.78 8.17 1.71 11.09 2.32 19.12 

*Peak hour information for 2014 through 2018 is not available 
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Peak Hour Demand 
Peak hour demand is the maximum total quantity of water supplied in a single hour over a one-

year period, typically expressed in mgd. These demands are typically met by distribution water 

storage facilities.  

 

Since system records of peak hourly demands are not available, the peaking factor for the current 

usage and design year 2040 was estimated based on typical historical consumption for 

communities of similar size.  The MDD/ADD ratio for a community can be used to estimate the 

peak hour/ADD peaking factor.  Using the MDD/ADD ratio of 2.32, the corresponding peak hour 

factor for the system is approximately 4.0.  Based on an ADD of 3.98 using DCR guidelines, the 

projected peak hour demand for the year 2040 is approximately 15.92 mgd.  Using an ADD of 

4.78 mgd under DCR’s 2015 Water Needs Forecast, the projected peak hour demand for the year 

2040 is estimated at 19.12 mgd.  To be conservative, projected water use using DCR’s 2015 Water 

Needs Forecast was used to evaluate future supply and storage adequacy. 

 

3.4 Adequacy of Existing Water Supply Sources 
 

In accordance with standard waterworks practices and current MassDEP guidelines, the sources 

of supply for a water system must be capable of meeting MDD conditions with all supplies online 

and SADD conditions with the largest source out of service.  Additionally, the sources should be 

permitted or registered to withdraw volumes adequate to meet ADD.  

 

In 1987, the WMA program was implemented by MassDEP to regulate withdrawal of water from 

the State’s watershed basins.  Under this program, all new sources withdrawing more than 100,000 

gallons per day (gpd) and existing sources exceeding their registered withdrawal volume by 

100,000 gpd are required to obtain a withdrawal permit under the WMA.  When first implemented, 

the registered withdrawal volume for a public water system was based on that system’s historical 

pumping rate of the water supply source(s) between 1981 and 1985.   

 

Permits can be renewed and amended as system demands increase and additional sources of water 

supply are utilized.  The WMA program considers the need for the withdrawal, the impact of the 

withdrawal on other hydraulically connected water suppliers, the environmental impacts of the 

withdrawal, and the water available in the river basin or subbasin (the basin safe yield) prior to 

issuing a permit.  It is important to note that the basin safe yield is different from the safe yield of 

a supply.  In accordance with the WMA Permit application instructions, the basin safe yield is the 

total water available to be withdrawn from a river basin or subbasin, whereas the safe yield of a 

well is the volume of water the well is capable of pumping under the most severe pumping and 

recharge conditions that can be realistically anticipated. 

 

The Falmouth system is currently authorized to withdraw an annual average daily volume of 4.31 

mgd through its WMA Permit and Registration.  The permitted annual average daily withdrawal 

volume is 1.36 mgd.  The registered annual average daily withdrawal volume is 2.95 mgd.  

Renewal of the Town’s WMA Permit, which included a request to increase the total authorized 

annual average daily withdrawal volume to 5.00 mgd, through MassDEP is currently in progress.  

The Town filed a renewal of its WMA Registration in 2017. 
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Current authorized average daily withdrawal volumes and maximum approved pumping rates for 

each source are outlined in Table No. 3-2.  The Long Pond Reservoir is limited to an annual 

average safe yield of 2.60 mgd through the Town’s WMA Permit and Registration, however, its 

maximum daily withdrawal rate is limited only by the MassDEP approved capacity of the Long 

Pond WFF.  The annual average withdrawal volume of the Fresh Pond Well is listed in the Town’s 

2017 WMA Registration renewal and is equivalent to the maximum daily withdrawal rate of 1.0 

mgd used in the Zone II delineation of the well.  The permitted sources do not have individual 

annual average daily withdrawal volume limits, but each source has a maximum daily withdrawal 

rate established in the WMA Permit.  The UCRWSC interconnection, while not registered or 

permitted through the Town of Falmouth, is subject to Falmouth’s annual average daily withdrawal 

volume limit of 4.31 mgd.  Its maximum daily withdrawal rate listed is the typical daily flow 

through the interconnection.  

 

Table No. 3-2 

Summary of Water Supply Source Withdrawal Volumes and Rates 

  

Source Name 
Registered/ 
Permitted 

Annual Average 
Daily Withdrawal 

Volume (mgd) 

Maximum Daily 
Withdrawal 
Rate (mgd) 

Long Pond Reservoir Registered 2.60 8.40 

Fresh Pond Well Registered 1.00 1.00 

Coonamessett Well Permitted 

Included in total 

1.00 

Mares Pond Well Permitted 0.38 

Crooked Pond Well Permitted 1.47 

UCRWSC Interconnection N/A 1.00 

Total:  4.31 13.25 

 

The supply sources of a water system must be capable of meeting MDD conditions with all 

supplies online and SADD conditions with the largest source out of service.  In 2018, the Falmouth 

ADD was 4.73 mgd, the MDD was 9.51 mgd, and the SADD was 8.14 mgd.  The system’s total 

combined approved maximum daily withdrawal rate of all active supply sources is 13.25 mgd.  

Compared to the 9.51 mgd MDD in 2018, there was a supply surplus of 3.74 mgd.  The Long Pond 

Reservoir and WFF is the Town’s largest source of finished water.  However, there is an 

emergency generator and extensive redundancy within the WTP.  If an equipment failure was to 

occur within the WTP, there would not be down time at the WTP, and this source of finished water 

will still be capable of supplying the approved maximum daily withdrawal from the Long Pond 

Reservoir of 8.40 mgd.  The next largest source is the Crooked Pond Well.  The maximum pumping 

rate with the Crooked Pond Well offline is 11.78 mgd.  Compared to the SADD of 8.14 mgd in 

2018, there was a supply surplus of 3.64 mgd. 

 

Projected demands using DCR Guidelines were used to evaluate the adequacy of the supply 

sources in the future.  The projected 2040 ADD, MDD, and SADD using DCR Guidelines are 3.98 

mgd, 9.23 mgd, and 6.81 mgd, respectively.  Compared to the projected 2040 MDD, a surplus of 

4.02 mgd is estimated.  Under similar conditions, a surplus of 4.97 mgd is estimated compared to 
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the projected 2040 SADD of 6.81 mgd if the largest source is offline, excluding the Long Pond 

WFF from the analysis due to its extensive redundancy. 

 

Projected demands using DCR’s 2015 Water Needs Forecast were also used to evaluate the 

adequacy of the supply sources in the future.  The projected 2040 ADD, MDD, and SADD using 

current trends are 4.78 mgd, 11.09 mgd, and 8.17 mgd, respectively.  Compared to the projected 

2040 MDD, a surplus of 2.16 mgd is estimated.  Under similar conditions, a surplus of 3.61 mgd 

is estimated compared to the projected 2040 SADD of 8.17 mgd if the largest source is offline, 

excluding the Long Pond WFF from the analysis due to its extensive redundancy. 

 

According to the recent demand data, Falmouth currently exceeds its total permitted and registered 

annual average daily withdrawal volume of 4.31 mgd.  The projected 2040 ADD using DCR 

Guidelines of 3.98 mgd does not exceed the permitted and registered withdrawal volume.  The 

projected 2040 ADD using DCR’s 2015 Water Needs Forecast of 4.78 mgd does exceed the 

currently permitted and registered annual average daily withdrawal volume.  However, as noted 

previously, the Town’s WMA Permit renewal is currently under review by MassDEP and included 

a request to increase the total authorized annual average daily withdrawal volume to 5.00 mgd, 

which is 0.22 mgd greater than the conservative projected 2040 ADD. 

 

3.5 Adequacy of Existing Water Storage Facilities 
 

Distribution storage is provided to meet peak consumer demands, such as peak hour demands, and 

to provide a reserve for fire-fighting purposes.  Storage may also serve to provide an emergency 

supply in case of temporary breakdown of pumping facilities or for pressure regulation during 

periods of fluctuating demand.  There are three components that must be considered when 

evaluating storage requirements.  These components include equalization, fire flow requirements, 

and emergency storage.  The three components of the storage evaluation were calculated under 

current and future water demand conditions for both the Main Service Area (MSA) and High 

Service Area (HSA).  Based on 2017 pumping and usage data, the MSA represents approximately 

93.6 percent of the total demands and the HSA represents approximately 6.4 percent of the total 

demands. 

 

Equalization storage provides water from the tanks during peak hourly demands in the system.  

Typically, equalization storage is a percentage of the maximum day demand.  The percentages can 

range from 15-percent to 25-percent, with 15-percent used for a large system, 20-percent for a 

medium sized system, and 25-percent used for a small system.  A system is considered small if it 

has less than 3,300 customers, while a system is considered large if it has more than 50,000 

customers.  With a summer service population of approximately 77,500 people, the Falmouth 

system was considered to be a large system, and 15-percent of the maximum day demand should 

be available in the storage tanks for meeting equalization storage guidelines. 

 

The fire flow storage component is based on the representative fire flow requirement multiplied 

by the required duration of the flow.  The basic fire flow is defined as a fire flow indicative of the 

quantities needed for handling fires in important districts, and usually serves to mitigate some of 

the higher specific fire flows.  For the Falmouth system, a representative fire flow of 3,500 gpm 
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for a duration of three hours was used for the MSA, and a representative fire flow of 3,000 gpm 

for a duration of three hours was used for the HSA. 

 

The emergency storage component is typically equivalent to one ADD.  However, if there is 

emergency power available at the sources or emergency connections with surrounding 

communities capable of supplying at least one ADD, the emergency storage component can be 

waived.  All of the water supply sources are located in the MSA.  Emergency power is available 

at the Long Pond WFF, Coonamessett Well and Crooked Pond Water Treatment Plant, and 

UCRWSC interconnection, which combined have the capability of supplying at least one ADD.  

Emergency power is also available at the Technology Park Booster Pump Station, which supplies 

water from the MSA to the HSA.  Therefore, the emergency component has been waived in the 

storage evaluation for both service areas. 

 

The three components of the storage evaluation were calculated under current and projected water 

demand conditions for both the MSA and the HSA.  The MDD recorded in 2016 was higher than 

the historical MDD for other years reviewed, therefore, to be more conservative, the 2016 data 

was used as the “current year” for the storage evaluation.  The projected 2040 MDD is based on 

DCR’s 2015 Water Needs Forecast methodology. 

 

Main Service Area 

 

1. Equalization 

• Large sized system = 15-percent of the Maximum Day Demand 

• MSA Maximum Day Demand in year 2016 = 10.29 mgd 

• MSA Estimated Maximum Day Demand in year 2040 = 10.38 mgd 

• MSA Equalization (2016) = 0.15 x 10.29 = 1.54 mg 

• MSA Equalization (2040) = 0.15 x 10.38 = 1.56 mg 

 

2. Basic Fire Flow Requirements 

• Representative fire flow = 3,500 gpm 

• Duration of 3 hours or 180 minutes 

• Basic Fire Flow Requirement = 3,500 x 180 = 0.63 mg 

 

3. Emergency Storage: Waived 

 

The total required storage for any given year is the equalization component plus the basic fire flow 

requirement.  Therefore, the current (year 2016) and projected (year 2040) total required storage 

is as follows: 

 

• Total MSA Required Storage (2016) = 1.54 mg + 0.63 mg = 2.17 mg 

• Total MSA Required Storage (2040) = 1.56 mg + 0.63 mg = 2.19 mg 

 

A minimum pressure of 20 pounds per square inch (psi) should be maintained at the highest served 

customer under MDD conditions with a coincident fire flow.  Table No. 3-3 indicates the minimum 

level of water in the storage tanks to maintain a pressure of 20 psi at different highest customer 

elevations in the MSA of the distribution system, with elevations noted in feet above mean sea 
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level (MSL).  The volume of useable storage and the difference compared to the required storage 

corresponding to each elevation scenario are also included.  To maintain a minimum pressure of 

20 psi at a highest customer elevation of 140 feet, the level of the water in the storage tanks should 

not drop below 186 feet.  Based on this scenario, the MSA has a useable storage volume of 3.20 

mg.  The MSA currently has a storage surplus of 1.03 mg and is projected to have a storage surplus 

of 1.01 mg in 2040.  The majority of customers located at elevations higher than 140 feet above 

MSL have individual booster pumps which provide adequate pressure for residential use.  

However, the Town is aware that some properties in the Telegraph Hill Road neighborhood do not 

have individual booster pumps and experience low pressures during certain periods of high 

demand.  The Town is evaluating potential solutions to the low pressure issues experienced in this 

neighborhood. 

 

Table No. 3-3 

Main Service Area Highest Customer Elevation Scenarios 

 

Highest 
Customer 

Elevation (feet 
above MSL) 

Minimum Tank Water 
Level Required (feet 

above MSL) 

Useable 
Storage 

Volume (mg) 

Storage Surplus/ 
Deficit (mg) 

2016 2040 

150 196 1.50 -0.67 -0.69 

140 186 3.20 1.03 1.01 

130 176 4.91 2.74 2.72 

 

High Service Area 

 

1. Equalization 

• Large sized system = 15-percent of the Maximum Day Demand 

• HSA Maximum Day Demand in year 2016 = 0.70 mgd 

• HSA Estimated Maximum Day Demand in year 2040 = 0.71 mgd 

• HSA Equalization (2016) = 0.15 x 0.70 = 0.11 mg 

• HSA Equalization (2040) = 0.15 x 0.71 = 0.11 mg 

 

2. Basic Fire Flow Requirements 

• Representative fire flow = 3,000 gpm 

• Duration of 3 hours or 180 minutes  

• Basic Fire Flow Requirement = 3,000 x 180 = 0.54 mg 

 

3. Emergency Storage: Waived 

 

The total required storage for any given year is the equalization component plus the basic fire flow 

requirement.  Therefore, the current (year 2016) and projected (year 2040) total required storage 

is as follows: 
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• Total HSA Required Storage (2016) = 0.11 mg + 0.54 mg = 0.65 mg 

• Total HSA Required Storage (2040) = 0.11 mg + 0.54 mg = 0.65 mg 

 

The highest customer in the HSA is located at an elevation of approximately 190 feet above MSL 

on Falmouth Woods Road.  To maintain a minimum pressure of 20 psi at this customer, the level 

of water in the storage tank should not drop below 236 feet.  Based on this scenario, the Technology 

Park High Service Tank has a useable storage volume of 0.73 mg.  The HSA has a current storage 

surplus of 0.08 mg and is projected to have a storage surplus of 0.08 mg in 2040. 

 



SECTIO
N 4

Section 4
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SECTION 4 – Hydraulic Evaluation 

  
4.1 General 
 

A comprehensive computer model was utilized to mathematically simulate the water distribution 

system to evaluate the Town’s existing water distribution system and to obtain a basis for 

recommending water distribution system improvements.  The existing hydraulic model was 

originally developed using WaterGEMS software.  WaterGEMS software allows the user to 

conduct hydraulic simulations using mathematical algorithms in an ArcGIS environment.  The 

computer model is represented by the node, pipe, and tank information provided in Appendix B.  

The hydraulic input data in Appendix B provides data on system demands, length and diameter of 

water mains, roughness coefficient or C-value of water mains, elevations, pumping rates of water 

supply sources, and overflow elevations at storage facilities. 

 

As part of this project, the model was updated to include all recent water system improvements 

and additional details on water main sizes, materials, and installation years using record drawings, 

GIS files provided by the Town of Falmouth, and correspondence with the Town of Falmouth.   

 

4.2 Model Verification 
 

Verification of the computer model was completed under steady state conditions based on fire flow 

testing and information pertaining to the Town’s hydraulic gradeline and current operating 

procedures.  Flow tests were conducted by the Town of Falmouth personnel and Tata & Howard 

at 19 locations throughout the distribution system on May 7 and 8, 2019.  Flow test locations were 

selected to be representative of the entire distribution system.  Table No. 4-1 presents the results 

of the flow testing.  The data obtained from the flow tests served as input data for the model 

verification under steady state conditions.  The data included static and residual pressure readings 

and measurements of flow from the hydrants tested.  Each simulation in the model reflected actual 

field conditions at the time of the testing to properly calibrate the model. 

 

When results of the model simulations were calibrated to within approximately five percent of the 

hydraulic data collected from the actual flow tests, the computer model was considered verified 

under steady state conditions.  After completing the verification process, the model mathematically 

represented the physical operating conditions of the existing water distribution system. 
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Table No. 4-1 

Flow Test Results 

 

Location of Flowing Hydrant 

Flowing 
Hydrant 
Static 

Pressure 
(psi) 

Residual 
Hydrant 
Static 

Pressure 
(psi) 

Residual 
Hydrant 
Residual 
Pressure 

(psi) 

Observed 
Flow  
(gpm) 

Calculated 
Estimated Flow 

at 20 psi  
(gpm) 

Carey Lane 83 66 56 650 1,500 

201 Carriage Shop Road 74 68 52 750 1,400 

454 Farview Lane 85 85 62 1,200 2,100 

Gansett Road 68 60 15 300 280 

Hooppole Road @ Mashpee town line 60 64 60 950 3,500 

55 Little Island Road 83 82 62 300 600 

222 Meadow Neck Road 80 80 48 1,000 1,400 

65 Moon Penny Lane 83 84 74 1,190 – 1,250 3,300 

105 N. Bourne Ponds Road 82 80 66 750 - 920 1,800 

45 Old Waquoit Road 67 70 57 1,000 2,100 

55 Ranch Road 48 49 45 900 2,600 

Ronnie Road @ Berry Patch Lane 76 70 58 1,160 2,500 

189 Seapit Road 79 79 39 750 925 

10 Swallow Street 80 77 60 1,100 2,100 

36 Wellington Way 51 50 44 920 2,200 

Wheelhouse Circle 56 56 50 750 – 1,000 2,300 

428 Wild Harbor Road 80 85 66 300 600 

Wild Harbor Road 80 79 54 700 1,100 

33 Woodland Road 81 80 72 1,130 – 1,160 3,400 
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4.3 Adequacy of Existing Distribution System 
 

The Hydraulic Evaluation facet of the Three Circle approach evaluates the system’s ability to meet 

varying demand conditions.   In general, a minimum pressure of 35 psi at ground level is required 

during average day, maximum day, and peak hour demand conditions.  During MDD with a 

coincident fire flow, a minimum pressure of 20 psi is required at ground level throughout the 

system.  To evaluate the system’s ability to meet these criteria, the following hydraulic simulations 

were run in the model: 
 

Minimum/Maximum Pressures 
During current ADD conditions, there are locations throughout the Town where a minimum 

pressure of 35 psi is not met.  Therefore, during the projected year 2040 ADD, MDD, and peak 

hour demand condition (no coincident fire flow), a minimum pressure of 35 psi is not met in some 

areas of the distribution system.  Pressures may range from approximately 8 to 35 psi in the areas 

of Thomas B. Landers Road and Technology Park Drive adjacent to the Technology Park Tanks, 

Blacksmith Shop Road, Service Road, Telegraph Hill Road, Ter Heun Drive, areas adjacent to the 

Falmouth Hospital, Punch Bowl Drive, Upland Avenue, Woods Hole Road, and Strawberry Hill 

Road.  Based on a review of these locations with the Town of Falmouth, properties served by the 

water mains in these areas have individual booster pumps, where necessary, to provide adequate 

pressure, with the exception of a number of services on Telegraph Hill Road. 

 

On the contrary to low pressures in the system, an upper limiting pressure of 120 psi is generally 

recommended, as older fittings in the system are generally rated at 125 to 150 psi.  Pressure above 

this level can result in increased water use from fixtures and also increased leakage throughout the 

distribution system.  The MassDEP published Guidelines for Public Water Systems recommends 

that pressure reducing devices be utilized on mains or on individual services lines when static 

pressures exceed 100 psi.  Also, plumbing code states that water heaters in homes can be affected 

when pressures exceed 80 psi.  Based on the current operating conditions, the system does not 

experience pressures greater than 100 psi.  The system does experience pressures ranging from 80 

to 100 psi generally in areas along the coastline of the Town. 

 

Insurance Services Office (ISO) Fire Flow Recommendations 
The recommended fire flow in any community is established by the ISO.  The ISO determines a 

theoretical flow rate needed to combat a major fire at a specific location, taking into account the 

building structure, floor area, the building contents, and the availability of fire suppression 

systems.  In general, the flows recommended for proper fire protection are based on maintaining a 

residual pressure of 20 psi in the distribution system.  This residual pressure is considered 

necessary to maintain a positive pressure in the system to allow for continued service to customers 

and to avoid negative pressures that could adversely impact the distribution system and potentially 

introduce groundwater into the system through joints and cracks in the water mains.   

 

The Falmouth system was last inspected for fire insurance ratings by the ISO in November 2018.  

The results of the ISO inspections and fire flow testing were provided by the Town and are shown 

in Table No. 4-2.  The test results indicate the available flow and estimated recommended fire flow 

in various sections of the distribution system at the time of the tests.  The estimated recommended 

fire flows established by ISO varied from 750 to 5,500 gpm, depending on the location and the 
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structure.  It should be noted that a water system is only required by ISO to provide a maximum 

of 3,500 gpm at any point in the system.  Recommended fire flows greater than 3,500 gpm are not 

considered in determining the Public Protection Classification (PPC) of the Town when using the 

Fire Suppression Rating Schedule.  ISO individually grades the protection of buildings with a 

recommended fire flow in excess of 3,500 gpm, and the PPC of those buildings can differ from 

that of the community that provides their fire protection. 

 

For each ISO location, the recommended fire flow, up to 3,500 gpm, was simulated in the hydraulic 

model verified as part of this project.  According to ISO available flow results, the available fire 

flow at Gifford Street and Jones Road (Test No. 10), Scranton Avenue and Queen Street (Test No. 

13), and North Falmouth Road and Heather Lane is less than estimated recommended flow. 

However, hydraulic model results indicate that the available fire flow at Gifford Street and Jones 

Road, and Scranton Avenue and Queen Street, meet or exceed the ISO recommended flow.  At 

these locations, with the recommended fire flow at the assumed respective hydrant, residual 

pressures in the system drop to 20 psi or below only at locations that already fall below 20 psi 

under existing ADD conditions, or at locations that have individual booster pumps.  Hydraulic 

model results indicate that the available fire flow at North Falmouth Road and Heather Lane does 

not meet the ISO recommended fire flow.  This deficiency is addressed in Section 4.4. 

 
Additional Flow Recommendations 

A review of the Town was completed to identify the recommended fire flows in areas not tested 

in the latest ISO evaluation.  Recommended fire flows were estimated for larger structures and 

facilities identified in the review.  Examples include condominiums, apartment complexes, 

schools, hotels, and other commercial or industrial buildings.  Recommended flows were estimated 

for these areas based on location and building size using the 2014 ISO published Guide for 

Determination of Needed Fire Flow.  The guide uses factors such as building size, material, 

location, and contents to calculate the recommended fire flow.  These factors were estimated based 

on aerial photos and street level observations.  Not all information was readily available for the 

review and the estimated recommended fire flow should not be used for any other purpose than 

evaluating the adequacy of the water distribution system.  It should also be noted that the Guide 

does not account for the use of fire protection systems, such as a sprinkler system, when estimating 

a recommended fire flow. 

 

According to the 2014 ISO published Guide for Determination of Needed Fire Flow, the minimum 

recommended fire flow in residential areas with homes greater than 30 feet apart is approximately 

500 gpm.  The recommended fire flow for homes between 21 feet and 30 feet apart is 

approximately 750 gpm.  Areas with homes between 11 feet and 20 feet apart have a recommended 

fire flow of 1,000 gpm.  A fire flow of 1,500 gpm is recommended for homes closer than 10 feet 

apart.  The residential neighborhoods in the Town were evaluated to determine average distances 

between homes for determination of the recommended residential fire flow in those areas.  An 

estimated fire flow of 500 gpm was used for most residential areas of the system with homes 

greater than 30 feet apart.  Select neighborhoods, especially in the southern portion of the Town, 

were evaluated with a higher recommended fire flow when necessary due to homes being 

constructed closer together.   
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Table No. 4-2 

ISO Hydrant Flow Summary 

November 2018 

 

 

Test 
No. 

Test Location 
Static 

Pressure 
(psi) 

Residual 
Pressure 

(psi) 

Recommended 
Flow at 20 psi 

(gpm) 

Available 
Flow at 20 psi 

(gpm) 

1 Technology Park Drive & Research Road 56 53 3,000 3,900 

10 Gifford Street & Jones Road 70 61 3,500 3,200 

11 Lakeview Avenue & Lawrence School Yard 85 60 4,500 3,700 

11.1 Lakeview Avenue & Lawrence School Yard 85 60 2,500 3,700 

12 Boxwood Circle & Gifford Street 85 70 3,500 5,800 

13 Scranton Avenue & Queen Street 80 40 5,500 2,400 

13.1 Scranton Avenue & Queen Street 80 40 3,000 2,400 

14 Falmouth Heights Road n/o Little Rock Avenue 82 70 1,500 2,500 

15 Ashumet Road n/o Sandwich Road 63 55 2,250 5,900 

16 Cooper Road & Alcott Road 80 40 1,000 2,600 

17 Central Avenue & Bliss Street 80 70 750 3,200 

18 East Falmouth Highway & Central Ave 75 45 5,000 3,700 

18.1 East Falmouth Highway & Central Ave 75 45 4,000 3,700 

18.2 East Falmouth Highway & Central Ave 75 45 2,500 3,700 

19 Bayside Drive & Edgewater East 80 38 750 2,600 

2 North Falmouth Road & Heather Lane 75 35 3,500 2,000 
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4.4 Hydraulically Deficient Areas 
 

The estimated recommended fire flows were simulated in the computer model.  All scenarios were 

run using the projected 2040 MDD conditions.  All storage tanks in the system were set five feet 

below their overflow elevation.  Sources were set to provide their maximum capacities based on 

permit restrictions and actual operations limitations.  The Long Pond Water Filtration Facility was 

running with two finished water pumps on, supplying a total of 5,825 gpm.  The Coonamessett 

Well was pumping 322 gpm, Crooked Pond Well was pumping 550 gpm, Mares Pond Well was 

pumping 200 gpm, Fresh Pond Well was pumping 694 gpm, Technology Park Booster Pump 

Station was pumping 850 gpm, and the UCRWSC interconnection was supplying 694 gpm.  Areas 

where the available fire flows did not meet the ISO recommended fire flow or estimated 

recommended fire flow were considered hydraulically deficient and improvements were 

developed to alleviate these deficiencies. 

 

Hydraulic deficiencies were identified as part of a system wide evaluation and include deficiencies 

in areas that were and were not included in the most recent ISO testing, as well as addressing 

residential fire flow deficiencies.  In general, the hydraulic deficiencies were broken down into 

Priority 1, 2A, 2B, and 3 deficiencies.  Priority 1 deficiencies identify areas of ISO fire flow 

deficiencies as well as any larger industrial or commercial fire flow deficiencies.  Priority 2A 

deficiencies identify areas where residential recommended fire flows were not met.  Priority 2B 

deficiencies identify small diameter water mains (4-inch diameter or less) that do not have 

adequate fire hydrant coverage.  According to the AWWA Manual of Water Supply Practices M31 

– Distribution System Requirements for Fire Protection, fire department use normally requires a 

maximum linear distance between hydrants of 300 feet for congested areas and 600 feet for light 

residential districts.  For the purpose of this study, it was assumed that a linear distance of 500 feet 

from a hydrant is adequate to receive fire protection in the Town of Falmouth.  Any small diameter 

water mains in Falmouth that fall outside of the 500-foot radius of a hydrant located on a 6-inch 

diameter or greater water main were identified as a Priority 2B deficiency.  Priority 3 deficiencies 

identify areas where loops could be constructed or bottlenecks could be eliminated to help improve 

flows in the distribution system.  The following list provides a description of each Priority 1 and 

2A hydraulic deficiency.  Priority 2B hydraulic deficiencies are summarized in Table No. 4-3.  All 

hydraulic deficiencies are indicated in the Priority 1 and Priority 2 Hydraulic Deficiencies and 

Priority 3 Hydraulic Deficiencies maps in Appendix C. 

 

Priority 1 Hydraulic Deficiencies 
1. To provide the inherent capacity for the ISO recommended fire flow on North Falmouth 

Road at Heather Lane, a new 16-inch diameter water main is recommended on Nathan Ellis 

Highway from the existing 16-inch diameter water main at Sam Turner Road to the existing 

6-inch diameter water main at Old County Road.  In addition, the existing 6-inch diameter 

water main on Nathan Ellis Highway from Old County Road to Willow Nest should be 

replaced with a new 16-inch diameter water main.  This improvement will also eliminate 

two dead ends on Nathan Ellis Highway and strengthen transmission capabilities by 

providing a second transmission route from the Crooked Pond Water Treatment Plant to 

the northwestern portion of the distribution system. 

 



Capital Efficiency Plan™ – Falmouth, Massachusetts  
 

 Page 27 

2. An estimated recommended fire flow of 2,000 gpm was calculated at the Mariner’s Point 

Resort using the 2014 ISO Published Guide for Determination of Needed Fire Flow.  The 

available fire flow is estimated to be 1,400 gallons per minute at 20 psi.  It should be noted 

that the recommended fire flow at this location does not consider if a fire protection system 

is installed in the building.  ISO uses the Specific Commercial Property Evaluation 

Schedule (SCOPES) to evaluate sprinkler protection of a property.  Where evidence is 

available from local fire or building officials to document the installation, approval, testing, 

and maintenance of the sprinkler system as defined in Chapter 6 of the National Fire 

Protection Association (NFPA) Standard, the needed fire flow shall be the greater of the 

demand at the base of the sprinkler system riser or 1,000 gpm at 20 psi.  It is recommended 

that the Town determine if the building has an existing sprinkler system, and if so, if it 

meets the criteria as outlined in Chapter 6 of the NFPA Standard and determine if the 

demand at the base of the riser is more than 1,000 gpm.  The estimated available fire flow 

at this location meets the required 1,000 gpm at 20 psi, but if the building has a sprinkler 

system and the demand at the base of the sprinkler system riser is greater than 1,400 gpm, 

additional improvements to the distribution system will be required to meet the base 

demand.  If the building does not have a sprinkler system meeting the criteria outlined in 

Chapter 6 of the NFPA Standard, additional improvements will be required to meet the 

recommended fire flow of 2,000 gpm.  In this case, a new 12-inch diameter water main 

should be installed on Falmouth Heights Road from Little Rock Avenue to Grand Avenue 

and on Grand Avenue from Falmouth Heights Road to Tower House Road to replace the 

existing 6-inch and 8-inch diameter water mains.   

 

Priority 2A Hydraulic Deficiencies 
3. A new 8-inch diameter water main is recommended to replace the existing 2-inch to 6-inch 

diameter water mains on Saconesset Road from Palmer Avenue to the existing 8-inch 

diameter water main at the end of Saconesset Road, Arnold Gifford Road (north) from 

Saconesset Road to Peace Pipe Road, Peace Pipe Road from Arnold Gifford Road to the 

end, Wigwam Road from  Peace Pipe Road to the end, Indian Ridge Road from Saconesset 

Road to the end, and Salt Works Way from Indian Ridge Road to Indian Ridge Road.  The 

new 8-inch diameter water main will provide the inherent capacity for the recommended 

residential fire flow in this area. 

 

4. A new 8-inch diameter water main is recommended to replace the existing 6-inch diameter 

water main on Cliff Road from Quaker Road to Uncatena N, Naushon N from Cliff Road 

to the end, and Naushon Road S from Cliff Road to Nonamesset Road.  In addition, a new 

8-inch diameter water main is recommended to replace the existing 2-inch to 6-inch 

diameter water mains on Uncatena N from Cliff Road to the end, and on Naushon Circle 

from Nonamesset Road to Nonamesset Road.  The new 8-inch diameter water main will 

provide the inherent capacity for the recommended residential fire flow in this area. 

 

5. A new 8-inch diameter water main is recommended to replace the existing 6-inch diameter 

water main on Wild Harbor Road from the existing 8-inch diameter water main to Point 

Road, and on Point Road from Wild Harbor Road to the end, to provide the inherent 

capacity for the recommended residential fire flow in the area. 
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6. A new 8-inch diameter water main is recommended to replace the existing 6-inch diameter 

water main on Little Island Road from Quaker Road to the end to provide the inherent 

capacity for the recommended residential fire flow in this area. 

 

7. A new 8-inch diameter water main is recommended to replace the existing 6-inch diameter 

water main on Whitman Road from Quissett Avenue to Gardiner Road, and on Gardiner 

Road and Gansett Road from Whitman Road to the end.  The new water main will provide 

the inherent capacity for the recommended residential fire flow in this area. 

 

8. A new 8-inch diameter water main is recommended on Thatcher’s Lane from Route 28 to 

the end of the existing 2-inch diameter water main to provide the inherent capacity for the 

recommended residential fire flow in the area and to eliminate a bottleneck. 

 

9. A new 8-inch diameter water main is recommended to replace the existing 6-inch diameter 

water main on Nobska Road from Larches Way to the end of the existing 6-inch diameter 

water main to provide the inherent capacity for the recommended residential fire flow in 

this area. 

 

10. A new 8-inch diameter water main is recommended on County Road from the end of the 

existing 8-inch diameter water main to Pine Bank Road, on Pine Bank Road from County 

Road to the end, and on Riverway from Pine Bank Road to the end.  Replacing the existing 

water main with new 8-inch diameter water main will provide the inherent capacity for the 

recommended residential fire flow in this area. 

 

11. A new 8-inch diameter water main is recommended to replace the existing 6-inch diameter 

water main on Waquoit Landing Road from Route 28 to Childs River Road.  This water 

main will provide the inherent capacity for the recommended residential fire flow 

throughout the peninsula. 

 

12. It is recommended to transfer the existing water mains on Shaker Lane and Captains Lane 

to the 12-inch diameter water main on Davisville Road.  The existing connections to the 6-

inch diameter water main on Davisville Road at these streets should be abandoned.  In 

addition, it is recommended to replace the existing 6-inch diameter water main on Captains 

Lane with a new 8-inch diameter water main.  Transferring these two side streets to the 

larger 12-inch dimeter water main and replacing the water main on Captains Lane will 

provide the inherent capacity for the recommended residential fire flow in this area. 

 

13. A new 8-inch diameter water main is recommended on Homer Avenue from County Road 

to the end to replace the existing 2, 4, and 6-inch diameter water mains.  This water main 

will provide the inherent capacity for the recommended residential fire flow in the area. 

 

14. A new 8-inch diameter water main is recommended to be installed on Longfellow Road 

from the existing 6-inch diameter water main to Alcott Road.  This new water main will 

provide the inherent capacity for the recommended residential fire flow along Longfellow 

Road. 
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Priority 2B Hydraulic Deficiencies 
Table No. 4-3 provides a summary of Priority 2B hydraulic deficiencies, small diameter water 

mains that do not provide adequate fire flow protection.  The Priority 1 and Priority 2 Hydraulic 

Deficiencies Map in Appendix C depicts the following Priority 2B deficiencies.  For some 

locations, it is feasible to install a hydrant on an adjacent 6-inch or larger water main in order to 

provide adequate fire flow protection to locations along the small diameter water main that are not 

currently within the maximum recommended distance to a hydrant of 500 feet.  For all other 

locations, it is recommended to replace the existing small diameter water main with a new 8-inch 

diameter ductile iron water main including a hydrant installation near the end of the water main.  

Table No. 4-3 indicates the improvement options for each Priority 2B deficiency, along with the 

number of houses currently served by each small diameter water main. 

 

Priority 3 Hydraulic Deficiencies 
There are a number of locations throughout the Falmouth distribution system where dead ends 

could be connected with new water mains or bottlenecks could be eliminated.  An evaluation was 

completed to determine if water main installation would be feasible in these locations (i.e. does a 

road or right-of-way exist, or do waterways present barriers to construction).  Potential locations 

for eliminating bottlenecks were also evaluated to determine if upsizing the existing water main 

would really have a significant impact to surrounding flows.  The Priority 3 Hydraulic Deficiencies 

Map in Appendix C depicts the resultant Priority 3 hydraulic deficiencies along with their 

recommended improvements.  To strengthen distribution capabilities, new water main should be 

installed to provide looping/redundancy or eliminate bottlenecks in these locations.   
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Table No. 4-3 

Priority 2B Hydraulic Deficiencies – Small Diameter Water Mains 

 

Deficiency 
No. 

Location 
Existing 
Diameter 

(in.) 

No. of 
Houses 
Served 

Improvement Options 

15 

Providence Street 2 

32 Install new 8-inch water main Great Bay Street 1.25 – 2 

Hiawatha Street 1.25 – 1.5 

16 Brockton Street 1.5 – 2 16 Install new 8-inch water main 

17 Cypress Street 1.5 15 Install new 8-inch water main 

18 Cape Codder Road 1 – 2 13 Install new 8-inch water main 

19 Hamilton Street 2 12 Install new 8-inch water main 

20 Philadelphia Street 2 12 Install new 8-inch water main 

21 Bourne Street 2 12 Install new 8-inch water main 

22 Pires Way 2 11 Install new 8-inch water main 

23 Ransom Road 2 11 Install new 8-inch water main 

24 English Street 2 8 

Move the existing hydrant on 6-

inch water main on English Street 

or install new 8-inch water main 

25 Figuerido Way 2 8 Install new 8-inch water main 

26 
Edgewater Drive 

West 
2 7 

Install hydrant on 6-inch water 

main on Edgewater Drive West or 

install new 8-inch water main 

27 Indian Ridge Road 2 6 Install new 8-inch water main 

28 Langley Road 2 4 

Install hydrant on 8-inch water 

main on Sippewissett Road or 

install new 8-inch water main 

29 
Black Beach Hills 

Road 
2 3 Install new 8-inch water main 

30 Greengate Road 2 2 

Install hydrant on 8-inch water 

main on Greengate Road or install 

new 8-inch water main 

31 Pina Lane 2 2 

Install hydrant on 8-inch water 

main on Sandwich Road or install 

new 8-inch water main 

32 Virtue Circle 2 2 

Install hydrant on 6-inch water 

main on Virtue Circle or install 

new 8-inch water main 

33 Onawa Lane 2 2 Install new 8-inch water main 

 

 



SECTIO
N 5

Section 5
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SECTION 5 – Critical Component Assessment  
 

5.1 General 
 
The Critical Evaluation facet of the Three Circle approach evaluates the impact of potential water 

main failures and the system’s ability to meet varying demand conditions.  The critical component 

assessment includes identification of critical areas served, critical water mains, and the need for 

redundant mains.   

 

5.2 Evaluation Criteria 
 

Critical areas served are locations in the distribution system that require continual water supply for 

public health, welfare, or financial reasons.  Examples of critical service areas include water 

department facilities, medical facilities, nursing homes, schools, and business districts.  All water 

mains within 500 feet of a critical area are considered to be critical mains.  Because water storage 

tanks and sources provide water and maintain pressure to critical service areas, tanks and primary 

sources are also considered critical components.  Therefore, any water main within 500 feet of a 

water storage tank or primary source is considered a critical component.   

 

Additional categories of critical water mains include those mains that are the sole transmission 

main from a source or tank, and main transmission lines without a redundant main.  The evaluation 

included a visual review of the water mains leading into and out of the critical areas and the 

transmission grid.   

 

5.3 Critical Components 
 

Critical areas served, critical supply mains, and redundant mains were evaluated in the Falmouth 

water system based on the criteria described above.   The following provides a listing of the areas 

that are considered critical components.  A map of the critical components is included in Appendix 

D. 

 

Critical Areas Served 
A system-wide review of critical areas served such as water department facilities, medical 

facilities, schools, and critical institutions was completed and discussed with Town of Falmouth 

personnel.  Table No. 5-1 presents all critical areas served including critical users and critical 

components of the distribution system. 

 
Critical Water Mains 

Critical water mains include primary transmission lines as well as mains connecting water storage 

tanks and sources to the system.  Critical transmission mains are highlighted on the Critical 

Components Map found in Appendix D.   

 

Additional critical water mains were identified based on a review of the distribution system model 

and using the model’s criticality feature.  The criticality feature simulates breaks on each pipe in 

the model.  The model calculates if the system can still be served with adequate flow and pressures 

after a pipe is taken out of service.  This feature can identify areas served by multiple mains which 
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would no longer be able to serve customers if one of the mains were taken out of service.  The 

following were identified by the criticality feature in WaterGEMS as causing a system demand 

shortfall of 1.0 percent or greater, and are considered critical mains: 

• The 12-inch and 16-inch water mains connecting the Technology Park High Service Tank 

to the High Service Area customers. 

• The segment of 12-inch water main on Seacoast Shores Boulevard between East Falmouth 

Highway and Ashley Drive, providing the only connection from the distribution system to 

the customers on the Seacoast Shores Peninsula. 

• The segment of 16-inch water main on Hatchville Road between Sam Turner Road and 

Solar Way, providing the only connection from the Crooked Pond WTP in the northern 

portion of the distribution system to the rest of the system. 

• The segment of 12-inch water main on Waquoit Highway between Barrows Road and 

Collins Road, providing the only connection to the eastern portion of the distribution 

system from the rest of the system. 

• The segment of 6-inch water main on Saconesset Road between Palmer Avenue and 

Daniels Road, providing the only connection from the distribution system to the Saconesset 

residential neighborhood. 

 

Water mains that cross streams, rivers, and active railroads are also considered critical because of 

the costly consequences of failure that could occur if a water main broke in these areas, and the 

difficulty in repairing the mains in these locations.  Critical mains are highlighted on the Critical 

Components Map found in Appendix D. 

 

Table No. 5-1 

Critical Areas 

 

Critical Area Location 

Medical Facilities  

 Falmouth Hospital  100 Ter Huen Drive 

 Various Outpatient Facilities Edgerton Drive 

Water Distribution System Components 

 

MMR Metering Station & Chemical Feed 

Facility (Interconnection with UCRWSC) 
Sandwich Road 

 Crooked Pond Well Sam Turner Road 

 Coonamessett Well Hatchville Road 

 Fresh Pond Well Carriage Shop Road 

 Mares Pond Well Pattee Road 

 Crooked Pond WTP 50 Twin Oaks Drive 

 Long Pond WFF 650 Gifford Street 

 Technology Park BPS Technology Park Drive 

 Technology Park Low Service Tank Technology Park Drive 

 Technology Park High Service Tank Bernard Saint Jean Drive 

 Hayway Road Tank Hayway Road 

 Mares Pond Tank Pattee Road 
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Table No. 5-1 (continued) 

Critical Areas 

 

Critical Area Location 

Schools 

 Teaticket Elementary School 45 Maravista Avenue Extension 

 East Falmouth Elementary School 33 Davisville Road 

 North Falmouth Elementary School 62 Old Main Road 

 Mullen-Hall Elementary School 130 Katherine Lee Bates Road 

 Morse Pond School 323 Jones Road 

 Falmouth High School 874 Gifford Street 

 Lawrence School  113 Lakeview Avenue 

Emergency Services 

 Falmouth Fire Department 399 Main Street 

 Falmouth Police Department 750 Main Street 

Woods Hole Institutions 

 Steamship Authority 1 Cowdry Road 

 US Coast Guard 30 Little Harbor Road 

 Marine Biological Laboratory 7 MBL Street 

 National Marine Fisheries Services 166 Water Street 

 Woods Hole Oceanographic Institution 86 Water Street 

 

Quissett Campus of Woods Hole 

Oceanographic Institution 
360 Woods Hole Road 

Elderly Housing 

 Royal Megansett Nursing Home 209 County Road 

 

Royal Falmouth Nursing & Rehabilitation 

Center 
545 Main Street 

 Atria Woodbriar 339-389 Gifford Street 

 Morse Pond Care Center 359 Jones Road 

Miscellaneous 

 McLane Research Laboratories, Inc. 121 Bernard Saint Jean Drive 

 Sea Crest Beach Hotel 350 Quaker Road 

 

 

 



SECTIO
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SECTION 6 – Asset Management Considerations  

 

6.1 General 
 

The existing water distribution system includes approximately 385 miles of water mains.  A 

number of factors, including installation year, diameter, material, water quality, break history, and 

soil characteristics, affect the decision to replace or rehabilitate a water main.  Using an Asset 

Management approach tailored for the Falmouth system, each water main in the system was 

assigned a grade based on these factors.  The grades were then used to establish a prioritized 

schedule for water main replacement or rehabilitation, completing the third facet of the Three 

Circle approach.   

 

6.2 Data Collection 
 

Information regarding the water main diameters, materials, and installation years was obtained 

from the Town’s most recent ArcGIS data layers.  Information regarding break history and water 

quality concerns was obtained during a workshop with system managers and operators from the 

Town.  Information regarding potentially corrosive soils, identified corrosive soils, landfills, and 

contaminated soils was obtained through ArcGIS and confirmed with the Town.  The development 

of the asset management grading system and the collection of asset data was a collaborative effort 

with the Town. 

 

6.3 Evaluation Criteria 
 
To prioritize water main replacement or rehabilitation, a water main grading system was 

established.  The grading system uses water main characteristics including installation year, 

diameter, and material, as well as known areas with water quality concerns, water main break 

history, and soil characteristics surrounding the water main to assign point values to each pipe in 

the system.  The performance criteria within each asset category are assigned a rating between 

zero and 100, with zero being the most favorable and 100 being the least favorable within the 

category.  Each category is then given a weighted percentage, which represents priorities within 

the system.  Tata & Howard worked with the Town of Falmouth to adjust the weighted percentages 

of each category and the ratings of the performance criteria based on existing system performance 

and conditions.  Our recommendation was to assign a maximum weight of 30 percent to any one 

category.  The assigned rating is then multiplied by the weighted percentage to determine the 

weighted rating for the performance criteria in each category.  The weighted rating for each 

performance criteria was totaled to determine an overall rating for each pipe section in the model.  

The pipes with the highest grade are most in need of replacement or rehabilitation.   

 

A workshop was held with the representatives of the Town to establish a rating system specific to 

the Falmouth water system.  During the workshop, it was determined that installation year and 

diameter are of primary concern to the Town, followed by material and water quality.  The grading 

system is shown in Table No. 6-1 and discussed in detail later in this section.   
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Table No. 6-1 

Asset Management Grading System 

 

 

 

 

 

Weight Performance Criteria Rating 
Weighted 

Rating 

25% 

Installation Year (Age) 

Pre-1900 85 21.25 

1900-1909 80 20 

1910-1919 75 18.75 

1920-1929 70 17.5 

1930-1939 100 25 

1940-1949 95 23.75 

1950-1958 90 22.5 

1959-1969 40 10 

1970-1979 20 5 

1980-1989 10 2.5 

1990-1999 5 1.25 

2000-2019 0 0 

25% 

Diameter 

2-inch and smaller water main 100 25 

4-inch water main  80 20 

6-inch water main 60 12.5 

8-inch water main 40 10 

10-inch water main 15 3.75 

12-inch water main 12 3 

16-inch water main 8 2 

18-inch water main 6 1.5 

20-inch water main 4 1 

24-inch water main 2 0.5 

20% 

Material 

Unlined Cast Iron 100 20 

Wrought Iron 90 18 

Copper & Steel/Plastic Coated Cement Lined 

Steel 
80 16 

Asbestos Cement/ Bituminous Lined Asbestos 

Cement 
70 14 

Bituminous and Cement Lined Cast Iron 20 4 

Plastic/PVC/HDPE 5 1 

Ductile Iron 5 1 

20% 

Water Quality 

Water Mains with Water Quality Concerns 100 20 

Water Mains with PCE Concerns 100 20 

No Water Quality Concerns 0 0 
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Table No. 6-1 (continued) 

Asset Management Grading System 

 

 
Water Main Age/Material 

The water industry in the United States has followed certain trends over the last century.  The 

installation year of a water main generally correlates with a specific pipe material that was used 

during that time as shown in Table No. 6-2.  For example, unlined cast iron water mains were the 

predominant pipe material installed in water systems until approximately 1958.  Factory cement 

lined cast iron mains were manufactured from the 1950s to about 1970, when pipe manufacturers 

switched primarily to factory cement lined ductile iron pipe.   

 

Cast iron water mains consist of two types: pit cast and sand spun.  Pit cast mains were 

manufactured up to the year 1930 while sand spun mains were manufactured between 1930 and 

1970.  Pit cast mains do not have a uniform wall thickness and may have “air inclusions” as a 

result of the manufacturing process.  This reduces the overall strength of the main, which makes it 

more prone to leaks and breaks.  Although sand spun mains have a uniform wall thickness, the 

overall wall thickness was thinner than the pit cast mains.  The uniformity provided added strength, 

but the thinner wall thickness actually made it more susceptible to breaks.  While the transition to 

factory cement lined cast iron mains had begun in the late 1940s, prior to the year 1958, most cast 

iron water mains that were manufactured were still unlined.  Unlined cast iron mains increased the 

potential for internal corrosion.  Based on information provided by the Town of Falmouth, unlined 

cast iron water mains were installed until approximately 1952.  By 1958, rubber gasket joints were 

also introduced.  Prior to this date, joint material was jute (rope type material) packed in place with 

lead or a lead-sulfur compound, also known as “leadite” or “hydrotite.”  Leadite type joint 

materials expand at a different rate than iron due to temperature changes, which can result in 

longitudinal split main breaks at the pipe bell.  Sulfur in the leadite can promote bacteriological 

corrosion that can lead to circumferential breaks of the spigot end of the pipe.  Unlined cast iron 

water mains make up approximately 10 percent of the Falmouth water system. 

 

Weight Performance Criteria Rating 
Weighted 

Rating 

5% 

Break History 

3 breaks 100 5 

2 breaks 80 4 

1 break 50 2.5 

No history of breaks 0 0 

5% 

Soil Characteristics 

Identified Corrosive Soils 100 5 

Potentially Corrosive Soils 90 4.5 

Contaminated Soils 70 3.5 

Landfills 60 3 

High Groundwater 50 2.5 

Gravel/Sand 0 0 
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Table No. 6-2 

Pipe Material and Length by Installation Year 

 

 

 

Installation 
Year 

Unlined 
Cast Iron 

(LF) 

Bituminous 
and Cement 
Lined Cast 

Iron 
(LF) 

Asbestos Cement/ 
Bituminous Lined 
Asbestos Cement 

(LF) 

Wrought 
Iron  
(LF) 

Copper, Steel, 
Plastic Coated 
Cement Lined 

Steel  
(LF) 

Ductile 
Iron 
(LF) 

Plastic/
PVC/ 
HDPE 
(LF) 

Total 
(LF) 

Pre-1900 46,435 0 0 0 0 0 0 46,435 

1900-1909 18,173 0 0 0 0 0 0 18,173 

1910-1919 50,052 0 0 0 237 0 0 50,289 

1920-1929 65,958 0 0 1,745 4,980 0 0 72,683 

1930-1939 24,365 25,209 4,486 700 9,662 0 0 64,422 

1940-1949 802 79,763 14,494 8,154 13,085 0 0 116,298 

1950-1958 103 2,475 123,768 35,812 5,605 0 0 167,763 

1959-1969 0 29,613 258,537 24,684 1,956 439 373 315,602 

1970-1979 0 22 334,898 827 1,393 565 3,885 341,590 

1980-1989 0 0 48,176 0 638 52,633 315,188 416,635 

1990-1999 0 0 0 0 591 133,333 32,770 166,694 

2000-2019 0 0 0 0 0 250,005 2,503 252,508 

Total (LF) 205,888 137,082 784,359 72,087 38,147 436,810 354,719 2,029,092 
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Factory lined cast iron (CLCI) was manufactured and installed up until about 1975.  Overlapping 

this period, factory cement lined ductile iron main was manufactured from the 1950s and continues 

to be manufactured today.  Most New England water utilities did not begin to install ductile iron 

pipe until the late 1960s.  Field cement lined cast iron (FLCI) pipe is a process where existing 

previously installed unlined cast iron pipe is mechanically cleaned and then lined internally with 

cement mortar.  This process helps to clean out debris and attached corrosion byproducts within 

the pipe, while also establishing a layer of protection against internal corrosion.  This type of lining 

may be useful for municipalities that want to extend the life of existing cast iron pipe as opposed 

to the more expensive alternative of replacing the pipe entirely.  Our experience has indicated that 

the cleaning and lining process may not extend the life of smaller diameter (less than 12-inch 

diameter) unlined mains.  It is assumed that any water main in the Falmouth distribution system 

classified as cement lined or bituminous lined cast iron that was installed during and prior to the 

early 1950s was installed as unlined cast iron and later lined in the field.  Approximately seven 

percent of the Falmouth system is cement or bituminous lined cast iron pipe. 

 

Approximately 21 percent of the system is ductile iron.  According to the Ductile Iron Pipe 

Research Association (DIPRA), ductile iron pipe retains all of cast iron’s qualities such as 

machinability and corrosion resistance, but also provides additional strength, toughness, and 

ductility.   

 

Between the 1930s and 1970s, the water industry utilized asbestos cement (AC) pipe for expanding 

water systems.  A significant advantage of AC pipe is that it resists tuberculation build up within 

the pipe, maintaining the hydraulic capacity of the pipe and resulting in less system head loss than 

an old, unlined cast iron water main.  However, depending on the water quality, the structural 

integrity of AC mains can deteriorate over time, thereby becoming sensitive to pressure 

fluctuations and/or nearby construction activities.  In addition, external influences such as soil type 

and high groundwater can corrode AC mains, thus reducing the strength further.  According to 

AWWA’s Buried No Longer: Confronting America’s Water Infrastructure Challenge, asbestos 

cement water main has an estimated typical service life of 80 years in a large Northeast system.  

Therefore, any AC water main installed in the 1930s is past its useful life, and any AC water main 

installed in the 1940s and 1950s is nearing the end of its useful life.  Approximately 39 percent of 

the system is composed of AC or bituminous lined AC mains.   

 

PVC was first used in the United States in the early 1960s.  Due to its resistance to both chemical 

and electrochemical corrosion, PVC pipe is not damaged by aggressive water or corrosive soils.  

In addition, the smooth interior of PVC is resistant to tuberculation.  The 1994 “Evaluation of 

Polyvinyl Chloride (PVC) Pipe Performance” by the AWWA Research Foundation found that 

utilities have experienced minimal long term problems with PVC pipe.  Generally, problems with 

PVC occurred when the area surrounding the pipe was disturbed after installation of the pipe.  It 

should be noted that low molecular weight petroleum products and organic solvents can permeate 

PVC and HDPE pipe if the contaminants are found in high concentrations in the soil surrounding 

the pipe.  Approximately 17 percent of the system is PVC, plastic, or HDPE pipe.  Out of the 17 

percent, less than one percent is comprised of plastic or HDPE pipe. 

 

Approximately two percent of the Falmouth system is copper, steel, or plastic coated cement lined 

steel main, and approximately four percent is wrought iron main, installed with varying degrees of 
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frequency from the 1910s to the 1990s.  These materials were generally limited to smaller diameter 

applications of less than or equal to 2-inches, but serve multiple properties and as such are 

classified as water mains rather than service lines.   

 

In general, the oldest water mains in the system received the highest ratings, while the newest 

received a rating of zero.  The exception to this is the 1930s through 1950s.  These installation 

years have been given the highest rating because of the known problems with sand spun unlined 

cast iron pipe from this time period.  In general, water mains in the system with materials that are 

most recommended to be replaced received the highest ratings.  Due to their potential for high 

internal corrosion, unlined cast iron water mains received the highest rating.  Ductile iron and 

plastic/PVC/HDPE water mains received the lowest rating.  Figures No. 6-1 and 6-2 present the 

installation year and material of the water mains, respectively. 
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Water Main Diameter 
The Falmouth water distribution system consists of water mains ranging in diameter from less than 

2 inches to 24-inches.  Approximately 41 percent of the system is comprised of 8-inch diameter 

piping and approximately 22 percent is 6-inch diameter piping.   

 

In general, as the diameter of a pipe increases, the strength increases.  In most cases, failure occurs 

in the form of ring cracks.  This is primarily the result of bending forces on the pipe.  Pipes that 

are 6-inches in diameter are more likely to deflect or bend than a larger diameter main.  Pipes that 

are 8-inches in diameter are less likely to break from bending forces due to the increased wall 

thickness and increased moment of inertia.  

 

The pipe wall thickness typically increases as the pipe diameter increases.  Pipes that are 16-inches 

in diameter and larger have significantly thicker walls than 12-inch diameter pipe and smaller.  

Therefore, in addition to having a greater resistance to bending, larger diameter pipes also are more 

resistant to failure from pipe wall corrosion due to the thicker walls.   

 

The rating system for the diameter of the water mains follows the concept that smaller water mains 

are not as strong as larger mains.  For example, 2-inch diameter water mains are not as strong as 

4-inch diameter water mains.  A rating of 100 was given to 2-inch diameter and smaller water 

mains and a rating of two was given to the 24-inch diameter and larger water mains.  The two most 

common piping sizes in the distribution system are 8-inch and 6-inch diameter pipe.  Table No. 6-

1 does show a drop in the rating score between a 6-inch diameter water main (60) and 8-inch 

diameter water main (40).  The drop in rating is due to wall thickness and field experience.  An 8-

inch diameter water main has proven to have nearly twice the bending strength of a 6-inch diameter 

water main.  In general, 8-inch diameter water mains are stronger and less likely to break than 6-

inch diameter pipes.  Figure No. 6-3 presents the various water main diameters throughout the 

distribution system. 

 

Break History 

Based on data provided by the Town, the Falmouth water system experienced an average of 9 

breaks per year over the past eight years.  In relation to the total miles of water main in the system, 

this equates to approximately 2 breaks per 100 miles per year.  In comparison to the national 

average of 25 breaks per 100 miles per year, the Falmouth system experiences a relatively low 

break rate.  Each water main break costs time and labor.  Breaks cause disruption to the public and 

water consumers especially when the breaks are reoccurring.  Falmouth has several areas where 

pipes have experienced multiple breaks.  At some point, it becomes more efficient to replace the 

main than to continue making repairs.  Based on Falmouth water main break records, pipes with 

three breaks were assigned a rating of 100, pipes with two breaks were given a rating of 80, pipes 

with one break were given a rating of 50, and pipes with no known breaks received a rating of 

zero.  Water main areas that have a history of breaks are identified on Figure No. 6-4.   
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Soil Characteristics 
Water main degradation can occur both internally and externally.  Factors that increase the rate of 

external corrosion include high groundwater, soils with low calcium carbonate, or soils with high 

acidity or sulphates.  Wetlands areas have greater potential to cause external corrosion of water 

mains than other soil conditions.  Areas identified by the Town where pipe was installed in 

corrosive soil were assigned a rating of 100.  Areas of potentially corrosive soils, including 

wetlands, received a rating of 90.  Areas identified by the Town where pipe was installed in 

contaminated soil, including soil that has experienced a gasoline or fuel spill, received a rating of 

70.  Areas with landfills received a rating of 60.  Areas identified by the Town as having a high 

groundwater level received a rating of 50.  All other pipe was assigned a rating of zero.  Areas 

where soil characteristics are of concern are highlighted on Figure No. 6-5. 

 

Water Quality 
In general, water quality in the Falmouth water system meets or exceeds state and federal water 

quality standards.  However, based on a review of historical water quality complaint logs, some 

areas of the system have experienced water quality issues including discoloration of water, taste, 

and odor issues.  In addition to those water quality issues identified through the customer complaint 

logs, there are areas with tetrachloroethylene (PCE) concerns due to vinyl lined asbestos cement 

pipe in the system.  Elevated levels of PCE can be observed in this piping due to the vinyl lining, 

but routine flushing of these water mains and regular water quality sampling by system operators 

have confirmed PCE levels have been maintained in compliance with drinking water regulations.  

These areas with water quality concerns and vinyl lined asbestos cement pipe are given a rating of 

100 while areas with no known water quality complaints received a rating of zero.  Areas where 

water quality is of concern are highlighted on Figure No. 6-6. 

 

6.4 Asset Management Areas of Concern 
 

Based on the asset management ratings, there are several areas of concern in the system.  Water 

mains with a total rating between zero and 19 are considered to be in good to excellent condition.  

Mains with a total rating between 20 and 39 are considered to be in fair to good condition, and 

mains with a total rating of 40 or greater are considered to be in poor to fair condition.  This rating 

system is specific to the Falmouth system and reflects the Town’s priorities of replacing older, 

smaller diameter water mains.  Asset management ratings are presented graphically in Appendix 

E. 
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SECTION 7 – Recommendations and Conclusions 

  
7.1 General 
 
The following section summarizes the findings of the study and presents a prioritized plan for 
recommended improvements and associated costs.  The prioritization of improvements allows for 
constructing the necessary improvements over an extended period of time as funds allow.  Costs 
are based on 2022 bid tabulations and include costs associated with the water main, valves, fittings, 
water services, hydrants, and other appurtenances, permanent and temporary trench pavement, and 
a 25 to 30 percent allowance for engineering and contingencies.  The standard allowance for 
engineering and contingencies is 25 percent, however, for any improvements that are assumed to 
include a bridge crossing or horizontal directional drilling, the allowance is increased to 30 percent 
due to the inherent complexities associated with these projects.  Water main construction costs 
observed in 2022 were unusually volatile and unpredictable.  Atypical trends in the construction 
market resulted in significant cost increases on various construction materials.  Estimates do not 
include costs for land acquisition, easements, or legal fees.  Unit costs when installing less than 
1,000 feet of water main are based on a higher unit rate and are accounted for in each applicable 
recommendation.    
 
The capital improvement projects considered by this study will provide a direct benefit to the 
overall level of service to the Town’s customers, reduce operation and maintenance costs by 
reducing the frequency of water main failures and the damage they cause, improve water quality, 
as well as improve fire protection to homeowners and businesses. 
 
The Water Research Association’s (formerly the American Water Works Research Foundation) 
study on “Cost of Infrastructure Failure,” which was completed in 2002, found that in addition to 
direct costs paid by water utility ratepayers for water main failures, there are also societal costs 
which are paid by the public.  Examples of direct costs include outside contractor costs, 
engineering costs, police assistance, fire department assistance, electrical, telephone, and gas 
utility damage costs, landscaping restoration costs, and laboratory costs.  Examples of societal 
costs include the cost of traffic impacts, business customer outage impacts, public health impacts 
(including loss of life), property damage not covered by direct costs, and the cost of reduced fire 
fighting capability during a water main failure event. 
 
Rehabilitation and replacement of one percent of a system each year (a 100 year replacement cycle) 
is a reasonable guideline based on industry experience and analysis.  For the Falmouth distribution 
system, this would equate to approximately four miles of water main replacement each year as a 
guideline.  Regular rehabilitation of water mains reduces main failures, leakage, and water quality 
issues.  Water main rehabilitation can also provide socio-economic benefits by reducing 
operational costs associated with chemical and energy usage.  Additionally, rehabilitation or 
replacement of water mains that are inadequately sized to provide needed fire protection will 
improve public safety.    
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7.2 General Recommendations 
 
To maintain a comprehensive database of the condition of the system, it is recommended that the 
Town of Falmouth continue to regularly provide break data to Tata & Howard to update the water 
main database.  Currently, the Town maintains documentation of breaks with the nearest street 
address and date.  In addition, the Town should record joint type, type of lining, and type of failure 
such as ring crack, lateral split, hole in the pipe, “punky” AC pipe failure, or joint leak, and how 
the pipe was repaired.  If possible, the Town should include the apparent cause of the failure such 
as frost load, traffic load, direct contractor damage, settlement, water hammer, or external soil 
corrosion.  The documentation should also be filed electronically following each event.  This data 
can be used to create a Water Main Failure Map for identifying areas of concern in the system on 
an ongoing basis.  The map can be used to easily identify break locations, determine if streets or 
areas have a higher frequency of failures, and to view any patterns in the location, type, pipe 
manufacturer, or other characteristics in occurrences of failure.  The water main failure database 
will aid the Town in making water main rehabilitation and replacement decisions in the future.   
 
In general, it is recommended along streets with parallel water mains that the Town connect all 
hydrants to the larger of the water mains.  It is recommended that prior to installation of all new 
ductile iron water main, the Town should test the soils in the area of the new main to determine 
corrosion potential.  If the soil is found to be potentially corrosive, the Town should consider 
installing HDPE or PVC water main, wrapping ductile iron water main with polyethylene, or 
installing zinc coated ductile iron piping to protect against external corrosion.  Polyethylene 
wrapping is a relatively inexpensive practice that can extend the life of new ductile iron pipe, but 
proper installation is necessary to properly isolate and protect the piping.  Zinc coated ductile iron 
piping is more expensive than polyethylene wrapping, but installation is less sensitive to properly 
protect the piping.  If HDPE or PVC water main is to be installed, the Town should verify 
groundwater elevations in the project area and review any history of oil or hazardous material 
(OHM) release as these types of contaminants can penetrate the permeable HDPE or PVC piping.  
Polyethylene wrapped or zinc coated ductile iron are better options in areas where OHM may be 
present. 
 
The Town should continue to perform regularly scheduled maintenance programs, including 
unidirectional hydrant flushing and meter testing/calibration.  It is also recommended that the 
Town evaluate the feasibility of providing a booster pump station or extending the existing High 
Service Area to accommodate the properties in the Telegraph Hill Road neighborhood which do 
not have individual booster pumps and experience low pressures during certain periods of high 
demand. 
 
7.3 Prioritization of Water Distribution System Improvements 
 
Based on the Three Circles Approach including the hydraulic, critical component, and asset 
management circles, a prioritized list of improvements was created for the buried infrastructure.  
Improvements were separated into three phases.  The Phase I and Phase II improvements are 
prioritized based on hydraulic needs, location in the distribution system (critical component), the 
condition of the water main (asset rating), and the professional opinion of Tata & Howard of how 
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to best impact the distribution system.  The Phase I improvements include water mains that fall 
into all three circles.  Phase II improvements include water mains that fall into any two circles.  
 
Phase III improvements fall into one circle.  These improvements include the remaining hydraulic 
recommendations from Section 4 not included in the Phase I or Phase II improvements and 
remaining areas with a poor asset management rating.  The hydraulically deficient areas, critical 
component considerations, and asset management ratings are combined on one Three Circles 
Integration Map included in Appendix F. 
 
The list of water main improvements is extensive due to the nature of this report.  The prioritization 
of the recommended improvements based on the Three Circle Approach serves as a guide for 
implementation of the infrastructure improvements with the greatest to least benefit.  The 
implementation of these improvements is intended to be completed over several years based on 
available funding sources.    
 
Table No. 8-1, at the end of this section, includes a prioritized list of Phase I improvements and 
the hydraulic, critical component, and asset management status of each improvement.  Table No. 
8-2 includes the linear feet and estimated cost of each Phase I improvement.  Table No. 8-3 
includes a prioritized list of Phase II improvements and the hydraulic, critical component, and asset 
management status of each improvement, and Table No. 8-4 includes the linear feet and estimated 
cost of each Phase II improvement.   
 
Phase III improvements have been divided into two sections (Phase IIIA and IIIB).  Phase IIIA 
improvements represent the remaining hydraulic improvements from Section 4 not included in any 
Phase I or Phase II improvements.  Phase IIIB improvements include the water mains that have 
high asset management ratings that are not included in any Phase I or Phase II improvements, and 
should be replaced when funding becomes available.  Table No. 8-5 includes a list of Phase IIIA 
improvements and the hydraulic, critical, and asset management status of each improvement.  
Table No. 8-6 includes the linear feet and estimated cost of each Phase IIIA improvement.  The 
total length of water main by pipe diameter recommended for Phase IIIB improvements is 
summarized in Table No. 8-7.  The estimated cost to replace these water mains is also included in 
Table No. 8-7.  The recommended improvements maps are included in Appendix G.  It should be 
noted that paving schedules and other improvements to roadways were not evaluated as part of 
this study.  
 

Phase I Improvements 
1. New 8-inch diameter main is recommended to replace the existing 2-inch to 6-inch 

diameter water mains on Saconesset Road from Palmer Avenue to the existing 8-inch 
diameter water main at the end of the road, Arnold Gifford Road from Saconesset Road to 
Peace Pipe Road, Peace Pipe Road from Arnold Gifford Road to the end, Wigwam Road 
from Peace Pipe Road to the end, Indian Ridge Road from Saconesset Road to the end, and 
Salt Works Way from Indian Ridge Road to Indian Ridge Road.  The existing mains are 
considered to be in fair to poor condition with asset management ratings ranging from 31 
to 66.  The poor ratings are due to the age, material, and size of the mains.  The main along 
Saconesset Road from Palmer Avenue to Daniels Road is considered critical because a 
break here would cause at least one percent of the system to lose water.  The section of 
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main along Saconesset Road between Bumblebee Hill Road and Arnold Gifford Road is 
considered critical because it includes a bridge crossing over the Shining Sea Bikeway.  
The upgrade will improve the hydraulic capacity of the water mains and provide residential 
fire flow in the area.  The estimated probable construction cost of approximately 7,900 
linear feet of 8-inch diameter ductile iron water main is $3,465,000.  This total estimated 
cost includes additional costs associated with the under-deck bridge crossing over the 
Shining Sea Bikeway. 
 

2. New 8-inch diameter main is recommended along County Road from Old Main Road to 
the end.  In addition, new 8-inch diameter water main is recommended on Pine Bank Road 
from County Road to the end, Riverway from Pine Bank Road to the end, and on Circle 
Drive from County Road to the end.  The existing main on County Road is considered 
critical because of its proximity to the Royal Megansett Nursing Home.  The mains have 
asset management ratings ranging from 21 to 63 and are considered to be in fair to poor 
condition.  The poor condition is due to age and material of the mains along with poor soil 
conditions.  The upgrade will improve the hydraulic capacity of the water main and provide 
residential fire flow in the area.  The estimated probable construction cost of approximately 
4,700 linear feet of 8-inch diameter water main is $1,640,000. 
 

3. A new 8-inch diameter main is recommended on Carriage Shop Road from Fresh Pond 
Road to Bonnie Lane.  The existing 6-inch main on Carriage Shop Road is considered to 
be in poor condition with an asset management rating of 53.  The poor rating is due to the 
age and material of the main.  Installing new water main on Carriage Shop Road from 
Bonnie Lane to the existing water main will connect two dead ends, and also provide a 
redundant connection to the portion of the distribution system east of Barrows Road.  
Currently, the only connection to this part of the system is via the 12-inch diameter water 
main on Waquoit Highway, which is considered critical because it serves at least one 
percent of the system.  This improvement will eliminate the section of critical pipe on 
Waquoit Highway, and therefore, falls under all three circles.  The estimated probable 
construction cost of approximately 4,200 linear feet of 8-inch diameter ductile iron water 
main is $1,635,000.  This total estimated cost includes additional costs associated with 
horizontal directional drilling at the Childs River. 
 

Phase II Improvements 
4. A new 16-inch diameter main is recommended to be installed along Nathan Ellis Highway 

from Sam Turner Road to Willow Nest.  This improvement will connect two dead ends on 
Nathan Ellis Highway and provide a redundant connection to the northern portion of the 
distribution system.  Currently, the only connection between the Crooked Pond Water 
Treatment Plant and the rest of the distribution system is via the 16-inch diameter water 
main on Turner Road.  This improvement will eliminate the section of critical pipe on 
Turner Road.  Based on discussions with the Town, there is an existing portion of relatively 
new water main installed under the Route 28 interchange with Nathan Ellis Highway.  The 
water main is currently inactive but can be incorporated as part of this improvement.  The 
estimated probable construction cost of approximately 5,800 linear feet of new 16-inch 
diameter ductile iron water main is $3,360,000.  This total estimated cost includes 
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additional costs associated with the under-deck bridge crossing over the railroad serving 
Joint Base Cape Cod. 
 

5. New 12-inch diameter main is recommended on Falmouth Heights Road from the existing 
12-inch diameter water main to Grand Avenue and on Grand Avenue from Falmouth 
Heights Road to the existing 8-inch diameter water main.  This improvement will provide 
the estimated needed fire flow of 2,000 gpm at the Mariner’s Point Resort.  The mains have 
asset management ratings ranging from 11 to 58 and are considered to be in good to poor 
condition.  The poor condition is due to the number of breaks, installation year, and 
material.  The estimated probable construction cost of approximately 2,600 linear feet of 
12-inch diameter water main is $1,110,000. 

 
6. A new 8-inch diameter main is recommended to be installed on Edgewater Drive W from 

Route 28 to Marshall Drive.  This improvement will eliminate a dead end and provide a 
redundant connection to the Seacoast Shores Boulevard peninsula of the distribution 
system.  Currently, the only connection to this part of the system is via the 12-inch diameter 
water main on Seacoast Shores Boulevard, which is considered critical because it serves at 
least one percent of the system.  This improvement will eliminate the section of critical 
pipe on Seacoast Shores Boulevard.  The estimated probable construction cost of 
approximately 400 linear feet of 8-inch diameter ductile iron water main is $165,000. 
 

7. A new 8-inch diameter main is recommended to replace the existing 8-inch diameter main 
on Wild Harbor Road from Old Main Road to Quaker Road and on Wild Harbor Road and 
Point Road from the existing 8-inch diameter water main at Loren Road to the end.  In 
addition, it is recommended to replace the existing water main on Wild Harbor Road from 
Quaker Road to Loren Road with new 12-inch diameter water main and abandon the 
parallel water main along this stretch.  The existing mains are considered to be in poor 
condition with asset management ratings ranging from 48 to 60 due to their age, material, 
history of breaks, poor soil conditions, and water quality concerns.  This improvement will 
eliminate an existing bottleneck on Wild Harbor Road and provide the needed residential 
fire flow along Wild Harbor Road and Point Road.  The estimated probable construction 
cost of approximately 5,500 linear feet of 12-inch diameter ductile iron water main and 
5,100 linear feet of 8-inch diameter ductile iron water main is $4,165,000. 
 

8. A new 8-inch diameter main is recommended to be installed on Thatchers Lane and Lewis 
Street from Route 28 to Acapesket Road.  The existing 2-inch water main on Thatchers 
Lane is considered to be in poor condition with an asset management rating of 70 due to 
the diameter, material, and location in contaminated soil.  The improvement will eliminate 
the existing dead ends on Thatchers Lane and Acapesket Road.  The estimated probable 
construction cost of approximately 1,500 linear feet of 8-inch diameter ductile iron water 
main is $520,000. 
 

9. A new 8-inch diameter main is recommended to replace the existing 2-inch and 6-inch 
diameter water mains on Homer Avenue from County Road to the end.  The existing mains 
are considered to be in poor condition with asset management ratings of 54 and 63 due to 
the age, diameter, and material of the mains.  The upgrade will provide the needed 
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residential fire flow along Homer Avenue.  The estimated probable construction cost of 
approximately 1,100 linear feet of 8-inch diameter ductile iron water main is $380,000. 
 

10. A new 8-inch diameter main is recommended to replace the existing 6-inch diameter main 
along Waquoit Landing Road from Route 28 to Childs River Road.  The existing main is 
hydraulically deficient and is considered to be in poor condition with an asset management 
rating of 59 due to age and material of the main.  The upgrade will improve hydraulic 
capacity of the water main and provide residential fire flow to residences along Seapit Road 
and surrounding streets. The estimated probable construction cost of approximately 500 
linear feet of 8-inch diameter ductile iron water main is $205,000. 
 

11. A new 8-inch diameter main is recommended to replace the existing 6-inch diameter main 
along Nobska Road from Larches Way to the end of existing 6-inch water main.  The 
existing main is hydraulically deficient and is considered to be in poor condition with an 
asset management rating of 43 to 56 due to age, material, and soil conditions.  The upgrade 
will improve hydraulic capacity of the water main and provide residential fire flow along 
Nobska Road. The estimated probable construction cost of approximately 2,600 linear feet 
of 8-inch diameter ductile iron water main is $895,000. 
 

12. New 8-inch diameter main is recommended to replace existing 6-inch diameter main on 
Whitman Road, Gardiner Road, and Gansett Road.  The existing mains are hydraulically 
deficient and are considered to be in poor condition with asset management ratings ranging 
from 53 to 54 due to age and material of the mains.  The upgrade will provide the needed 
residential fire flows in the area. The estimated probable construction cost of approximately 
3,900 linear feet of 8-inch diameter ductile iron water main is $1,345,000. 
 

13. A new 8-inch diameter main is recommended to replace the existing 6-inch diameter main 
along Little Island Road from Quaker Road to the end.  The existing 6-inch diameter water 
main is considered to be in poor condition with an asset management rating of 54 due to 
age and material of the main.  The upgrade will provide the needed residential fire flows 
to residences along Little Island Road. The estimated probable construction cost of 
approximately 2,300 linear feet of 8-inch diameter ductile iron water main is $795,000. 
 

14. It is recommended to reconnect the following streets to the existing 12-inch diameter water 
main on Davisville Road and abandon the existing parallel 6-inch diameter water main on 
Davisville Road: Shaker Lane, Elizabeth Jean Drive, Pheasant Lane, Karyn Jane Avenue, 
Sandcastle Drive, and Marsh View Road.  The existing 6-inch diameter water main on 
Davisville Road has an asset management rating of 53 due to age and material.  Connecting 
the side streets to the existing 12-inch diameter water main will improve the hydraulic 
capacity of the residential water mains.  In addition, it is recommended to replace the 
existing 6-inch diameter water main on Captains Road with new 8-inch diameter water 
main.  The new 8-inch diameter water main, which should be connected to the existing 12-
inch diameter water main on Davisville Road, will provide the necessary residential fire 
flow along Captains Road.  The estimated probable construction cost of reconnecting the 
seven streets to the 12-inch diameter water main on Davisville Road and installing 
approximately 1,300 linear feet of 8-inch diameter ductile iron water main on Captains 
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Road is $600,000.  This total estimated cost includes additional costs associated with 
reconnecting eight water services and six fire hydrants to the existing 12-inch diameter 
water main on Davisville Road. 
 

15. A new 8-inch diameter main is recommended to replace the existing 6-inch diameter main 
on Longfellow Road from Alcott Road to Shoreview Avenue.  The existing 6-inch diameter 
water main is considered to be in poor condition with an asset management rating of 52 
due to age and material of the main.  The existing 6-inch diameter water main on 
Longfellow Road does not currently connect to the existing 8-inch diameter water main on 
Alcott Road.  This improvement will eliminate a dead end by making the connection and 
provide the needed residential fire flow along Longfellow Road.  The estimated probable 
construction cost of approximately 1,100 linear feet of 8-inch diameter ductile iron water 
main is $380,000. 
 

16. New 8-inch diameter water main is recommended to replace the existing water main on 
Uncatena N, Cliff Road, Naushon N, Naushon Rd S, and Naushon Circle.  The existing 2-
inch to 6-inch diameter water mains along these streets are considered fair to poor, with 
asset management ratings ranging from 29 to 44 due to age and material.  This 
improvement will provide the necessary residential fire flows in the area.  The estimated 
probable construction cost of approximately 5,100 linear feet of 8-inch diameter ductile 
iron water main is $1,755,000. 
 

17. New 8-inch diameter water main is recommended to replace the existing 1.5-inch to 2-inch 
diameter water mains on Cypress Street, Philadelphia Street, and Bourne Street.  The 
existing 1.5-inch to 2-inch diameter water mains are considered poor with asset 
management scores ranging from 42 to 68 due to age, material, and size.  These streets do 
not currently have adequate fire hydrant coverage and are considered hydraulically 
deficient.  Installing new 8-inch water main with hydrants will provide the recommended 
residential fire flow in the area.  The estimated probable construction cost of approximately 
2,000 linear feet of 8-inch diameter ductile iron water main is $690,000. 
 

18. New 8-inch diameter water main is recommended to replace the existing 1.25-inch to 2-
inch diameter water mains on Providence Street, Great Bay Street, and Hiawatha Street.  
The existing 1.25-inch to 2-inch diameter water mains are considered poor with asset 
management scores ranging from 65 to 67 due to age, material, size, and a break.  These 
streets do not currently have adequate fire hydrant coverage and are considered 
hydraulically deficient.  Installing new 8-inch water main with hydrants will provide the 
recommended residential fire flow in the area.  The estimated probable construction cost 
of approximately 1,300 linear feet of 8-inch diameter ductile iron water main is $450,000. 
 

19. New 8-inch diameter water main is recommended to replace the existing 1.5-inch to 2-inch 
diameter water main on Brockton Street.  The existing 1.5-inch to 2-inch diameter water 
mains are considered fair to poor with asset management scores ranging from 29 to 59 due 
to age, material, and size.  This street does not currently have adequate fire hydrant 
coverage and is considered hydraulically deficient.  Installing new 8-inch water main with 
a hydrant will provide the recommended residential fire flow in the area.  The estimated 



Capital Efficiency Plan™ – Falmouth, Massachusetts  
 

 Page 55 

probable construction cost of approximately 500 linear feet of 8-inch diameter ductile iron 
water main is $205,000. 
 

20. New 8-inch diameter water main is recommended to replace the existing 1-inch to 2-inch 
diameter water main on Cape Codder Road from Beccles Road to the existing 8-inch 
diameter water main.  The existing 1-inch to 2-inch diameter water mains are considered 
poor with asset management scores ranging from 64 to 66 due to age, material, and size.  
This street does not currently have adequate fire hydrant coverage and is considered 
hydraulically deficient.  Installing new 8-inch water main with a hydrant will provide the 
recommended residential fire flow in the area.  The estimated probable construction cost 
of approximately 1,100 linear feet of 8-inch diameter ductile iron water main is $380,000. 
 

21. New 8-inch diameter water main is recommended to replace the existing 2-inch diameter 
water main on Hamilton Street.  The existing 2-inch diameter water main is considered 
poor with an asset management score of 66 due to age, material, and size.  This street does 
not currently have adequate fire hydrant coverage and is considered hydraulically deficient.  
Installing new 8-inch water main with a hydrant will provide the recommended residential 
fire flow in the area.  The estimated probable construction cost of approximately 600 linear 
feet of 8-inch diameter ductile iron water main is $245,000. 
 

22. New 8-inch diameter water main is recommended to replace the existing 2-inch to 6-inch 
diameter water main on Ransom Road.  The existing 2-inch to 6-inch diameter water mains 
are considered fair to poor with asset management scores ranging from 31 to 66 due to age, 
material, and size.  This street does not currently have adequate fire hydrant coverage and 
is considered hydraulically deficient.  Installing new 8-inch water main with hydrants will 
provide the recommended residential fire flow in the area.  The estimated probable 
construction cost of approximately 2,200 linear feet of 8-inch diameter ductile iron water 
main is $760,000. 
 

23. New 8-inch diameter water main is recommended to replace the existing 2-inch diameter 
water main on Pires Way and on Cinroc Circle from Pires Way to the existing 8-inch 
diameter water main.  The existing 2-inch diameter water mains are considered fair to poor 
with asset management scores ranging from 29 to 66 due to age, material, and size.  These 
streets do not currently have adequate fire hydrant coverage and are considered 
hydraulically deficient.  Installing new 8-inch water main with hydrants will provide the 
recommended residential fire flow in the area.  The estimated probable construction cost 
of approximately 1,900 linear feet of 8-inch diameter ductile iron water main is $655,000. 
 

24. New 8-inch diameter water main is recommended to replace the existing 2-inch to 8-inch 
diameter water main on English Street and on Maravista Avenue Extension from Maravista 
Avenue to English Street.  The existing 2-inch to 8-inch diameter water mains are 
considered poor with asset management scores ranging from 47 to 53 due to age, material, 
and size.  These streets do not currently have adequate fire hydrant coverage and are 
considered hydraulically deficient.  Installing new 8-inch water main with hydrants will 
provide the recommended residential fire flow in the area.  The estimated probable 
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construction cost of approximately 1,600 linear feet of 8-inch diameter ductile iron water 
main is $555,000. 
 

25. New 8-inch diameter water main is recommended to replace the existing 2-inch diameter 
water main on Figuerido Way.  The existing 2-inch diameter water main is considered poor 
with an asset management score of 48 due to age, material, and size.  This street does not 
currently have adequate fire hydrant coverage and is considered hydraulically deficient.  
Installing new 8-inch water main with a hydrant will provide the recommended residential 
fire flow in the area.  The estimated probable construction cost of approximately 900 linear 
feet of 8-inch diameter ductile iron water main is $370,000. 
 

26. New 8-inch diameter water main is recommended to replace the existing 2-inch diameter 
water main on Langley Road.  The existing 2-inch diameter water main is considered poor 
with an asset management score of 66 due to age, material, and size.  This street does not 
currently have adequate fire hydrant coverage and is considered hydraulically deficient.  
Installing new 8-inch water main with hydrants will provide the recommended residential 
fire flow in the area.  The estimated probable construction cost of approximately 900 linear 
feet of 8-inch diameter ductile iron water main is $370,000. 
 

27. New 8-inch diameter water main is recommended to replace the existing 2-inch to 8-inch 
diameter water main on Little Neck Bars Road from West Falmouth Highway to Black 
Beach Hills Road and on Black Beach Hills Road.  The existing 2-inch to 8-inch diameter 
water mains are considered poor with asset management scores ranging from 51 to 72 due 
to age, material, size, and identified corrosive soil.  These streets do not currently have 
adequate fire hydrant coverage and are considered hydraulically deficient.  Installing new 
8-inch water main with hydrants will provide the recommended residential fire flow in the 
area.  The estimated probable construction cost of approximately 3,800 linear feet of 8-
inch diameter ductile iron water main is $1,310,000. 
 

28. New 8-inch diameter water main is recommended to replace the existing 2-inch to 4-inch 
diameter water main on Quonset Road and Onawa Lane.  The existing 2-inch to 4-inch 
diameter water mains are considered poor with asset management scores ranging from 58 
to 59 due to age, material, and size.  These streets do not currently have adequate fire 
hydrant coverage and are considered hydraulically deficient.  Installing new 8-inch water 
main with hydrants will provide the recommended residential fire flow in the area.  The 
estimated probable construction cost of approximately 1,300 linear feet of 8-inch diameter 
ductile iron water main is $450,000. 
 

29. New 8-inch diameter water main is recommended to replace the existing 2-inch to 6-inch 
diameter water main on Virtue Circle.  The existing 2-inch to 6-inch diameter water mains 
are considered fair to poor with asset management scores ranging from 39 to 53 due to age, 
material, and size.  This street does not currently have adequate fire hydrant coverage and 
is considered hydraulically deficient.  Installing new 8-inch water main with a hydrant will 
provide the recommended residential fire flow in the area.  The estimated probable 
construction cost of approximately 600 linear feet of 8-inch diameter ductile iron water 
main is $245,000. 
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30. New 8-inch diameter water main is recommended to replace the existing 2-inch diameter 

water main on Greengate Road.  The existing 2-inch diameter water main is considered 
poor with an asset management score of 53 due to age, material, and size.  This street does 
not currently have adequate fire hydrant coverage and is considered hydraulically deficient.  
Installing new 8-inch water main with a hydrant will provide the recommended residential 
fire flow in the area.  The estimated probable construction cost of approximately 400 linear 
feet of 8-inch diameter ductile iron water main is $165,000. 

 
31. New 8-inch diameter water main is recommended to replace the existing 6-inch diameter 

water main on Loren Road from Wild Harbor Road to Downer Road and on Downer Road 
from Loren Road to Westwood Road.  The existing 6-inch diameter water main is 
considered poor, with asset management ratings ranging from 59 to 73 due to age, material, 
and water quality concerns.  The improvement will eliminate two dead ends and improve 
the hydraulic capacity in the area.  The estimated probable construction cost of 
approximately 1,000 linear feet of 8-inch diameter ductile iron water main is $410,000. 
 

32. A new 8-inch diameter water main is recommended to replace the existing 2-inch diameter 
water main on Spring Bars Road from Route 28 to the existing 8-inch diameter water main.  
The existing 2-inch diameter water main is considered poor, with an asset management 
rating of 66.  The high asset management rating is due to size, material, and age.  The 
improvement will eliminate the existing bottleneck on Spring Bars Road.  The estimated 
probable construction cost of approximately 500 linear feet of 8-inch diameter ductile iron 
water main is $205,000. 
 

33. A new 8-inch diameter water main is recommended to replace the existing 6-inch diameter 
water main on Gosnold Road from Spencer Baird Road to Gardiner Road.  The existing 6-
inch diameter water main is considered poor with an asset management rating of 54 due to 
age and material.  The improvement will eliminate a dead on Gosnold Road.  The estimated 
probable construction cost of approximately 800 linear feet of 8-inch diameter ductile iron 
water main is $325,000. 
 

34. New 8-inch diameter water main is recommended to be installed to connect the existing 
portions of 8-inch diameter water main on Nauset Avenue E.  In addition, new 8-inch 
diameter water main is recommended to replace existing 6-inch diameter water main on 
Nauset Avenue E from the existing 8-inch diameter water main to Shaume Road, and on 
Shaume Road from Nauset Avenue E to Quaker Road.  Installing new 8-inch diameter 
water main on Nauset Avenue E will eliminate two dead ends.  In addition, the existing 6-
inch diameter water main on Shaume Road is considered poor with an asset management 
rating of 52 due to size, material, and installation year.  The estimated probable 
construction cost of approximately 1,400 linear feet of 8-inch diameter ductile iron water 
main is $485,000. 
 

35. A new 12-inch diameter water main is recommended to be installed along Old Barnstable 
Road from the existing 12-inch water main at Old Meeting House Road to Pine Ridge 
Road.  The portion of existing 12-inch water main along this stretch is considered in poor 
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condition with an asset management rating of 40 due to age and material.  This 
improvement will eliminate a dead end on Old Barnstable Road and improve transmission 
capabilities in the area.  The estimated probable construction cost of approximately 1,000 
linear feet of 12-inch diameter ductile iron water main is $585,000.  This total estimated 
cost includes additional cost associated with horizontal directional drilling on Old 
Barnstable Road. 
 

36. A new 12-inch diameter water main is recommended to replace existing 8-inch to 10-inch 
diameter water main along Water Street from Albatross Street to Church Street, not 
including the existing 12-inch diameter water main bridge crossing over Eel Pond.  In 
addition, new 8-inch diameter water main is recommended to replace existing 1-inch and 
8-inch diameter water mains on Luscombe Avenue from Water Street to Railroad Avenue 
and on Railroad Avenue from Luscombe Avenue to Water Street.  Also, new 8-inch 
diameter water main is recommended to replace existing 6-inch diameter water main on 
Little Harbor Road from Water Street to the existing 8-inch diameter water main.  With the 
exception of the Eel Pond bridge crossing, the existing water mains are considered poor, 
with asset management ratings ranging from 45 to 60 due to material, installation year, and 
size.  Water mains along these streets are considered critical due to their proximity to 
several critical customers including the National Marine Fisheries Services, the Marine 
Biological Laboratory, the Woods Hole Oceanographic Institution, the Steamship 
Authority, and the US Coast Guard.  The estimated probable construction cost of 
approximately 3,200 linear feet of 12-inch diameter ductile iron water main and 
approximately 1,200 linear feet of 8-inch diameter ductile iron water main is $1,840,000. 

 
37. New 8-inch diameter water main is recommended to replace the existing 8-inch diameter 

Lawrence School water main connection from Lakeview Avenue to the school.  The 
existing water main is considered poor with an asset management score of 47 due to age 
and material.  The connection is also considered critical as it serves the Lawrence School.  
The estimated probable construction cost of approximately 600 linear feet of 8-inch 
diameter ductile iron water main is $245,000. 
 

38. New 8-inch diameter water main is recommended to replace existing 6-inch diameter water 
main on Haddon Avenue from Route 28 to Katharine Lee Bates Road and on Katharine 
Lee Bates Road from Haddon Avenue to Route 28.  The existing 6-inch diameter water 
main is considered fair to poor with asset management ratings ranging from 39 to 60 due 
to age and material.  These water mains are also considered critical due to their proximity 
to the Mullen-Hall School.  The estimated probable construction cost of approximately 
1,100 linear feet of 8-inch diameter ductile iron water main is $380,000. 
 

39. New 12-inch diameter water main is recommended to replace existing 10-inch diameter 
water main on Old Main Road from the existing 12-inch diameter water main at Curley 
Boulevard to County Road.  In addition, new 8-inch diameter water main is recommended 
to replace existing 6-inch diameter water main on Old Main Road from County Road to 
the existing 8-inch diameter water main.  The existing 10-inch and 6-inch diameter water 
mains are considered poor with asset management ratings ranging from 43 to 54 due to age 
and material.  The existing 10-inch diameter water main is also considered critical because 
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it serves the North Falmouth Elementary School.  The estimated probable construction cost 
of approximately 5,500 linear feet of 12-inch diameter ductile iron water main and 
approximately 1,600 linear feet of 8-inch diameter ductile iron water main is $2,785,000. 
 

40. New 12-inch diameter water main is recommended to replace the existing 12-inch diameter 
water main on Quaker Road from Curley Boulevard to the Sea Crest Hotel.  In addition, 
new 16-inch diameter water main is recommended to replace the existing 16-inch diameter 
water main on Quaker Road from the Sea Crest Hotel to the existing 16-inch HDPE water 
main.  The existing section of 12-inch diameter water main running parallel to the 16-inch 
diameter water main from the Sea Crest Hotel to the existing 16-inch HDPE water main 
should be abandoned.  The existing 12-inch diameter water main is considered poor with 
an asset management rating ranging from 40 to 47 due to age, material, a history of breaks, 
and poor soil.  The existing 16-inch diameter water main is considered poor with an asset 
management rating of 43 due to age, material, and poor soil.  This portion of water main is 
also considered critical because of its proximity to the Sea Crest Hotel.  The estimated 
probable construction cost of approximately 600 linear feet of 16-inch diameter ductile iron 
water main and approximately 4,200 linear feet of 12-inch diameter ductile iron water main 
is $2,070,000. 
 

41. New 12-inch diameter water main is recommended to replace the existing 10-inch and 12-
inch diameter water main on Gifford Street from Jones Road to the existing 16-inch 
diameter water main.  The existing 12-inch diameter water main is considered poor with 
an asset management rating of 40 due to material, installation year, and a main break.  The 
water main on Gifford Street is also considered critical because of its proximity to the Atria 
Woodbriar assisted living facility.  The estimated probable construction cost of 
approximately 2,900 linear feet of 12-inch diameter ductile iron water main is $1,240,000. 

 
42. New 8-inch diameter water main is recommended to replace existing 8-inch and 10-inch 

diameter water mains along Surf Drive from Oyster Pond Road to Shore Street.  The 
existing water mains are considered poor, with asset management ratings ranging from 43 
to 59 due to age, material, a break, and identified corrosive soil.  Portions of the water main 
along this stretch are also considered critical because they cross rivers from Oyster Pond, 
Salt Pond, and Siders Pond.  The estimated probable construction cost of approximately 
7,400 linear feet of 8-inch diameter ductile iron water main is $3,040,000.  This total 
estimated cost includes additional cost associated with horizontal directional drilling at the 
outlets from Oyster Pond, Salt Pond, and Siders Pond. 
 

43. New 12-inch diameter water main is recommended to replace existing 8-inch and 12-inch 
water main on Menauhant Road from the existing 12-inch diameter water main over the 
Little Pond bridge crossing to Davisville Road.  The existing water mains are considered 
poor with asset management ratings ranging from 40 to 52 due to age, material, a history 
of breaks, and poor soil.  The existing water mains crossing over Great Pond and Green 
Pond are also considered critical.  The estimated probable construction cost of 
approximately 9,100 linear feet of 12-inch diameter ductile iron water main is $6,180,000.  
This total estimated cost includes additional cost associated with the under-deck bridge 
crossings over Great Pond and Green Pond.  
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Phase IIIA Improvements – Hydraulic 
44. A new 8-inch diameter water main is recommended on Anchorage Road from Waterside 

Drive to the existing 6-inch diameter water main.  This improvement will eliminate a dead 
end and improve system redundancy.  The estimated probable construction cost for 
approximately 200 linear feet of 8-inch diameter water main is $85,000. 

 
45.  A new 12-inch diameter water main is recommended to replace the existing 8-inch 

diameter water main on Depot Avenue from North Main Street to the existing 12-inch 
diameter water main.  This improvement will eliminate the bottleneck between the 12-inch 
diameter main connecting to Bramble Bush Drive and the 12-inch diameter main on North 
Main Street.  The estimated probable construction cost for approximately 900 linear feet 
of 12-inch diameter water main is $395,000. 
 

46. A new 8-inch diameter water main is recommended on Sandpiper Circle from Shorewood 
Drive to the existing 6-inch diameter water main.  This improvement will eliminate a dead 
end and improve system redundancy.  The estimated probable construction cost for 
approximately 200 linear feet of 8-inch diameter water main is $85,000. 
 

47. A new 8-inch diameter water main is recommended on Hillside Avenue and Norma Road 
from the existing 6-inch diameter water main to the existing 8-inch diameter water main.  
This improvement will eliminate two dead ends and improve flow in the area.  The 
estimated probable construction cost for approximately 300 linear feet of 8-inch diameter 
water main is $125,000. 
 

48. A new 8-inch diameter water main is recommended on Riddle Hill Road from Stonewall 
Lane to Two Ponds Road.  This improvement will eliminate a dead end and improve system 
redundancy.  The estimated probable construction cost for approximately 1,000 linear feet 
of 8-inch diameter water main is $410,000. 
 

49. A new 8-inch diameter water main is recommended on Shoreview Avenue from the 
existing 6-inch diameter main just north of Whittier Road to the existing 6-inch diameter 
main just south of Kilmer Road.  The new 8-inch diameter water main should connect into 
the existing 6-inch diameter water mains on Whittier Road and Kilmer Road.  The new 
main will eliminate four dead ends and improve flow throughout the area.  The estimated 
probable construction cost for approximately 500 linear feet of 8-inch diameter water main 
is $205,000. 
 

50. A new 8-inch diameter water main is recommended on Dillingham Avenue to connect the 
existing 8-inch diameter water mains.  The new 8-inch diameter water main should connect 
into the existing 8-inch diameter water main at Lantern Lane and the existing 8-inch 
diameter water main on Morse Pond Road.  The new main will eliminate four dead ends 
and improve flow throughout the area.  The estimated probable construction cost for 
approximately 1,900 linear feet of 8-inch diameter water main is $655,000. 
 

51. A new 8-inch diameter water main is recommended on Parker Mills Road from Sandwich 
Road to Green Acres Road.  This improvement will eliminate a dead end and improve 
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system redundancy.  The estimated probable construction cost for approximately 400 linear 
feet of 8-inch diameter water main is $165,000. 
 

52. A new 8-inch diameter water main is recommended on Brick Kiln Road from Service Road 
to the existing 8-inch diameter water main.  This improvement will eliminate a dead end 
and improve transmission capabilities in the system.  The estimated probable construction 
cost for approximately 5,200 linear feet of 8-inch diameter water main is $1,880,000. 
 

53. A new 8-inch diameter water main is recommended on Woodrise Road from Palmer 
Avenue to the existing 8-inch diameter water main.  This improvement will eliminate a 
dead end and improve system redundancy.  The estimated probable construction cost for 
approximately 900 linear feet of 8-inch diameter water main is $370,000. 
 

54. A new 8-inch diameter water main is recommended on Ipswich Drive from the existing 8-
inch diameter water main to Seacoast Shores Boulevard.  This improvement will eliminate 
a dead end and improve system redundancy.  The estimated probable construction cost for 
approximately 200 linear feet of 8-inch diameter water main is $85,000. 
 

55. A new 8-inch diameter water main is recommended to replace the existing 2-inch diameter 
water main on Pina Lane.  This street does not currently have adequate fire hydrant 
coverage and is considered hydraulically deficient.  Installing new 8-inch water main with 
a hydrant will provide the recommended residential fire flow in the area.  The estimated 
probable construction cost for approximately 500 linear feet of 8-inch diameter water main 
is $205,000. 
 

56. A new 12-inch diameter water main is recommended on Hayway Road from the existing 
12-inch diameter water main at Monhegan Road to Old Barnstable Road.  The new 12-inch 
diameter water main should connect into the existing 6-inch diameter water main on Mello 
Street and the existing 8-inch diameter water main on Seneca Road.  The new main will 
eliminate four dead ends and improve flow throughout the area.  The estimated probable 
construction cost for approximately 2,100 linear feet of 12-inch diameter water main is 
$855,000. 

 
57. A new 8-inch diameter water main is recommended on Lakewood Drive from Sandwich 

Road to the existing 6-inch diameter water main.  This improvement will eliminate a dead 
end and improve system redundancy.  The estimated probable construction cost for 
approximately 200 linear feet of 8-inch diameter water main is $85,000. 
 

58. A new 8-inch diameter water main is recommended to connect the existing 12-inch 
diameter water main on Twin Hill Road to the existing 8-inch diameter water main on 
Doran Drive, and connect the existing 8-inch diameter water mains on Doran Drive and 
Edmar Road.  This improvement will create redundancy and help improve flows in the 
area.  The estimated probable construction cost for approximately 700 linear feet of 8-inch 
diameter water main is $285,000. 
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59. A new 8-inch diameter water main is recommended on Standish Avenue from Sippewissett 
Road to the existing 8-inch diameter water main.  This improvement will eliminate a dead 
end and improve system redundancy.  The estimated probable construction cost for 
approximately 600 linear feet of 8-inch diameter water main is $245,000. 
 

60. A new 8-inch diameter water main is recommended to connect the existing 8-inch diameter 
water mains on Childs River Road.  This improvement will eliminate two dead end and 
improve system redundancy.  The estimated probable construction cost for approximately 
200 linear feet of 8-inch diameter water main is $85,000. 

 
61. A new 8-inch diameter water main is recommended on Owls Nest Road from Pinecrest 

Beach Drive to the existing 8-inch diameter water main.  This improvement will eliminate 
a dead end and improve system redundancy.  The estimated probable construction cost for 
approximately 300 linear feet of 8-inch diameter water main is $125,000. 
 

62. A new 8-inch diameter water main is recommended to connect the existing 8-inch diameter 
water mains on Theroux Drive.  This improvement will eliminate two dead ends and 
improve system redundancy.  The estimated probable construction cost for approximately 
200 linear feet of 8-inch diameter water main is $85,000. 

 
Phase IIIB Improvements – Asset Management 

63. Based on the asset management ratings, the water mains with asset management ratings 
equal to or greater than 40 are considered poor.  This represents approximately 27 percent 
of the water distribution system.  Some of these water mains are included in Phase I and 
Phase II improvements.  There are approximately 83 miles of main with high asset 
management ratings that have not been included as Phase I or II improvements.  In general, 
the water mains with the highest asset management rating should be replaced first.  These 
mains should be completed as funds become available.  Also, these mains should be 
considered when reviewing road paving schedules and stormwater work.  It should be 
noted that on some streets with parallel water mains, it may be possible to abandon one 
water main with a poor asset management rating by transferring services, hydrants, and 
side street connections to a parallel water main with a better asset management rating. 
 
The water mains with high asset management ratings are identified on the Phase III 
Improvements Map found in Appendix G.  The total length of Phase IIIB recommended 
water main improvements by existing and proposed diameter is summarized in Table No. 
7-7.  The estimated probable construction cost to replace these water mains is also included 
in Table No. 7-7.  These water mains were not considered to be hydraulically deficient, 
however, while estimating costs, it was assumed that all water mains with diameter 8-inch 
or less would be replaced with an 8-inch diameter main.  It was also assumed that all 10-
inch and 12-inch diameter water mains would be replaced with 12-inch diameter water 
main, and all 16-inch and 18-inch diameter water mains would be replaced with 16-inch 
diameter water main.  The location of the water main being replaced should be evaluated 
to determine if a smaller diameter main would be appropriate.  
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Table No. 7-1 
Prioritization of Improvements – Phase I 

 

Item 
No. 

Location From To 
Hydraulic 
Priority  

Asset 
Management 

Rating 
Critical 

1 

Saconesset Road Palmer Avenue Existing 8-inch water main 

2A 

43 

Y 

Arnold Gifford Road Saconesset Road Peace Pipe Road 52 
Peace Pipe Road Arnold Gifford Road end 34 - 39 
Wigwam Road Peace Pipe Road end 31 
Indian Ridge Road Saconesset Road end 39 - 66 
Salt Works Way Indian Ridge Road Indian Ridge Road 34 - 66 

2 

County Road Old Main Road Chester Street 

2A 

43 

Y 
County Road Chester Street End 49 - 58 
Pine Bank Road County Road End 21 - 63 
Riverway Pine Bank Road End 33 
Circle Drive County Road End 58 

3 Carriage Shop Road Fresh Pond Road Bonnie Lane 3 53 Y 
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Table No. 7-2 
Estimated Improvement Cost – Phase I 

 

Item 
No. 

Location From To 
Proposed 
Diameter 

(in) 

Length 
(LF) 

Estimated 
Cost 

1 

Saconesset Road Palmer Avenue Existing 8-inch water 
main 

8 3,600 

$3,465,000 

Arnold Gifford Road Saconesset Road Peace Pipe Road 8 600 
Peace Pipe Road Arnold Gifford 

Road 
End 

8 900 

Wigwam Road Peace Pipe Road End 8 300 
Indian Ridge Road Saconesset Road End 8 1,500 
Salt Works Way Indian Ridge Road Indian Ridge Road 8 1,000 

2 

County Road Old Main Road Chester Street 8 1,200 

$1,640,000 
County Road Chester Street End 8 2,100 
Pine Bank Road County Road End 8 700 
Riverway Pine Bank Road End 8 400 
Circle Drive County Road End 8 300 

3 Carriage Shop Road Fresh Pond Road Bonnie Lane 8 4,200 $1,635,000 
Total Estimated Phase I Cost: $6,740,000 
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Table No. 7-3 
Prioritization of Improvements – Phase II 

 

Item 
No. 

Location From To 
Hydraulic 
Priority  

Asset 
Management 

Rating 
Critical 

4 Nathan Ellis Highway Sam Turner Road Old County Road 1 - Y 

5 
Falmouth Heights Road Existing 12-inch water main Grand Avenue 

1 
50 - 53 

N 
Grand Avenue Falmouth Heights Road Existing 8-inch water main 11 - 58 

6 Edgewater Drive W Route 28 Marshall Drive 3 - Y 

7 

Wild Harbor Road Old Main Road Quaker Road 

2A 

48 

N 
Wild Harbor Road Quaker Road Loren Road 48-60 

Wild Harbor Road 
Existing 8-inch water main 
at Loren Road 

Point Road 60 

Point Road Wild Harbor Road End 60 

8 
Thatchers Lane Route 28 Lewis Street 

2A & 3 
35 - 70 

N 
Lewis Street Thatchers Lane Acapesket Road 39 

9 Homer Avenue County Road End 2A 54 – 63 N 

10 Waquoit Landing Road Route 28 Childs River Road 2A 59 N 

11 Nobska Road Larches Way 
End of existing 6-inch water 
main 

2A 43 - 56 N 

12 

Whitman Road Quissett Avenue Gardiner Road 

2A 

54 

N Gardiner Road Whitman Road Gansett Road 53 

Gansett Road Gardiner Road End 53 

13 Little Island Road Quaker Road End 2A 54 N 
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Item 
No. 

Location From To 
Hydraulic 
Priority  

Asset 
Management 

Rating 
Critical 

14 

Captains Road Davisville Road End 

2A 

39 

N 

Shaker Lane Connection at Davisville Road 34 

Elizabeth Jean Drive Connection at Davisville Road 53 

Pheasant Lane Connection at Davisville Road 53 

Karyn Jane Avenue Connection at Davisville Road 53 

Sandcastle Drive Connection at Davisville Road 53 

Marsh View Road Connection at Davisville Road 53 

15 Longfellow Road Alcott Road Shoreview Avenue 2A 52 N 

16 

Uncatena N Cliff Road End 

2A 

34 - 44 

N 

Cliff Road Quaker Road Uncatena N 44 

Naushon N Cliff Road End 32 - 34 

Naushon Road S Cliff Road Nonamesset Road 44 

Naushon Circle Nonamesset Road Nonamesset Road 29 - 44 

17 

Cypress Street Maravista Avenue End 

2B 

42 

N Philadelphia Street Maravista Avenue End 68 

Bourne Street Maravista Avenue End 59 

18 

Providence Street Maravista Avenue Great Bay Street 

2B 

67 

N Great Bay Street Providence Street Hiawatha Street 65 - 67 

Hiawatha Street Great Bay Street Maravista Avenue 65 - 67 

19 Brockton Street Maravista Avenue End 2B 29 - 59 N 

20 Cape Codder Road Beccles Road Existing 8-inch water main 2B 64 - 66 N 

21 Hamilton Street Maravista Avenue End 2B 66 N 

22 Ransom Road Woods Hole Road End 2B 31 – 66 N 
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Item 
No. 

Location From To 
Hydraulic 
Priority  

Asset 
Management 

Rating 
Critical 

23 
Pires Way Route 28 End 

2B 
29 – 66 

N 
Cinroc Circle Pires Way Existing 8-inch water main 66 

24 
English Street Maravista Avenue Ext. End 

2B 
52 - 53 

N 
Maravista Avenue Ext. Maravista Avenue English Street 47 

25 Figuerido Way Teaticket Highway End 2B 48 N 

26 Langley Road Sippewissett Road Gunning Point Road 2B 66 N 

27 
Little Neck Bars Road West Falmouth Highway Black Beach Hills Road 

2B 
51 

N 
Black Beach Hills Road Little Neck Bars Road End 52 - 72 

28 
Quonset Road Elm Road Elm Road 

2B 
58 

N 
Onawa Lane Quonset Road End 59 

29 Virtue Circle W Falmouth Highway End 2B 39 – 53 N 

30 Greengate Road 
Existing 8-inch water 
main 

End 2B 53 N 

31 
Loren Road Wild Harbor Road Downer Road 

3 
73 

N 
Downer Road Loren Road Westwood Road 59 - 72 

32 Spring Bars Road Route 28 Existing 8-inch water main 3 66 N 

33 Gosnold Road Spencer Baird Road Gardiner Road 3 54 N 

34 
Nauset Avenue E Cummaquid Road Shaume Road 

3 
14 - 52 

N 
Shaume Road Nauset Avenue E Quaker Road 52 

35 Old Barnstable Road 
Existing 12-inch water 
main at Old Meeting 
House Road 

Pine Ridge Road 3 40 N 
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Item 
No. 

Location From To 
Hydraulic 
Priority  

Asset 
Management 

Rating 
Critical 

36 

Water Street 
Existing 8-inch water 
main at Albatross Street 

Existing 12-inch DI water 
main 

- 

45 - 51 

Y 
Water Street 

Existing 12-inch DI water 
main 

Church Street 45 

Luscombe Avenue Water Street Railroad Avenue 51 

Railroad Avenue Luscombe Avenue Water Street 60 

Little Harbor Road Water Street Existing 8-inch water main 56 

37 
Lawrence School 
connection 

Lakeview Avenue End - 47 Y 

38 
Haddon Avenue Route 28 Katharine Lee Bates Road 

- 39 – 60 Y 
Katharine Lee Bates Road Haddon Avenue Route 28 

39 
Old Main Road 

Existing 12-inch water 
main at Curley Boulevard 

County Road 
- 

43 
Y 

Old Main Road County Road Existing 8-inch water main 54 

40 
Quaker Road Curley Boulevard Sea Crest Hotel connection 

- 
40 - 47 

Y 
Quaker Road 

Sea Crest Hotel 
connection 

Existing 16-inch HDPE main 43 

41 Gifford Street Jones Road Existing 16-inch water main - 40 Y 

42 Surf Drive Oyster Pond Road Shore Street - 43 - 59 Y 

43 Menauhant Road 
Existing 12-inch water 
main over Little Pond 
river crossing 

Davisville Road - 40 - 52 Y 
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Table No. 7-4 
Estimated Improvement Cost – Phase II 

 

Item 
No. 

Location From To 
Proposed 
Diameter 

(in) 

Length 
(LF) 

Estimated 
Cost 

4 Nathan Ellis Highway Sam Turner Road Old County Road 16 5,800 $3,360,000 

5 
Falmouth Heights Road 

Existing 12-inch water 
main 

Grand Avenue 12 1,100 
$1,110,000 

Grand Avenue Falmouth Heights Road Existing 8-inch water main 12 1,500 

6 Edgewater Drive W Route 28 Marshall Drive 8 400 $165,000 

7 

Wild Harbor Road Old Main Road Quaker Road 8 2,600 

$4,165,000 
Wild Harbor Road Quaker Road Loren Road 12 5,500 

Wild Harbor Road 
Existing 8-inch water 
main at Loren Road 

Point Road 8 1,000 

Point Road Wild Harbor Road End 8 1,500 

8 
Thatchers Lane Route 28 Lewis Street 8 1,100 

$520,000 
Lewis Street Thatchers Lane Acapesket Road 8 400 

9 Homer Avenue County Road End 8 1,100 $380,000 

10 Waquoit Landing Road Route 28 Childs River Road 8 500 $205,000 

11 Nobska Road Larches Way 
End of existing 6-inch 
water main 

8 2,600 $895,000 

12 

Whitman Road Quissett Avenue Gardiner Road 8 1,300 

$1,345,000 Gardiner Road Whitman Road Gansett Road 8 800 

Gansett Road Gardiner Road End 8 1,800 

13 Little Island Road Quaker Road End 8 2,300 $795,000 
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Item 
No. 

Location From To 
Proposed 
Diameter 

(in) 

Length 
(LF) 

Estimated 
Cost 

14 

Captains Road Davisville Road End 8 1,300 

$600,000 

Shaker Lane Connection at Davisville Road - - 

Elizabeth Jean Drive Connection at Davisville Road - - 

Pheasant Lane Connection at Davisville Road - - 

Karyn Jane Avenue Connection at Davisville Road - - 

Sandcastle Drive Connection at Davisville Road - - 

Marsh View Road Connection at Davisville Road - - 

15 Longfellow Road Alcott Road Shoreview Avenue 8 1,100 $380,000 

16 

Uncatena N Cliff Road End 8 1,300 

$1,755,000 

Cliff Road Quaker Road Uncatena N 8 1,500 

Naushon N Cliff Road End 8 600 

Naushon Road S Cliff Road Nonamesset Road 8 600 

Naushon Circle Nonamesset Road Nonamesset Road 8 1,100 

17 

Cypress Street Maravista Avenue End 8 600 

$690,000 Philadelphia Street Maravista Avenue End 8 700 

Bourne Street Maravista Avenue End 8 700 

18 

Providence Street Maravista Avenue Great Bay Street 8 600 

$450,000 Great Bay Street Providence Street Hiawatha Street 8 200 

Hiawatha Street Great Bay Street Maravista Avenue 8 500 

19 Brockton Street Maravista Avenue End 8 500 $205,000 

20 Cape Codder Road Beccles Road 
Existing 8-inch water 
main 

8 1,100 $380,000 

21 Hamilton Street Maravista Avenue End 8 600 $245,000 

22 Ransom Road Woods Hole Road End 8 2,200 $760,000 
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Item 
No. 

Location From To 
Proposed 
Diameter 

(in) 

Length 
(LF) 

Estimated 
Cost 

23 
Pires Way Route 28 End 8 1,400 

$655,000 
Cinroc Circle Pires Way 

Existing 8-inch water 
main 

8 500 

24 
English Street Maravista Avenue Ext. End 8 1,300 

$555,000 
Maravista Avenue Ext. Maravista Avenue English Street 8 300 

25 Figuerido Way Teaticket Highway End 8 900 $370,000 

26 Langley Road Sippewissett Road Gunning Point Road 8 900 $370,000 

27 
Little Neck Bars Road West Falmouth Highway Black Beach Hills Road 8 2,500 

$1,310,000 
Black Beach Hills Road Little Neck Bars Road End 8 1,300 

28 
Quonset Road Elm Road Elm Road 8 1,000 

$450,000 
Onawa Lane Quonset Road End 8 300 

29 Virtue Circle W Falmouth Highway End 8 600 $245,000 

30 Greengate Road 
Existing 8-inch water 
main 

End 8 400 $165,000 

31 
Loren Road Wild Harbor Road Downer Road 8 300 

$410,000 
Downer Road Loren Road Westwood Road 8 700 

32 Spring Bars Road Route 28 
Existing 8-inch water 
main 

8 500 $205,000 

33 Gosnold Road Spencer Baird Road Gardiner Road 8 800 $325,000 

34 
Nauset Avenue E Cummaquid Road Shaume Road 8 1,100 

$485,000 
Shaume Road Nauset Avenue E Quaker Road 8 300 

35 Old Barnstable Road 
Existing 12-inch water 
main at Old Meeting 
House Road 

Pine Ridge Road 12 1,000 $585,000 
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Item 
No. 

Location From To 
Proposed 
Diameter 

(in) 

Length 
(LF) 

Estimated 
Cost 

36 

Water Street 
Existing 8-inch water 
main at Albatross Street 

Existing 12-inch DI 
water main 

12 1,100 

$1,840,000 

Water Street 
Existing 12-inch DI water 
main 

Church Street 12 2,100 

Luscombe Avenue Water Street Railroad Avenue 8 400 

Railroad Avenue Luscombe Avenue Water Street 8 500 

Little Harbor Road Water Street 
Existing 8-inch water 
main 

8 300 

37 
Lawrence School 
connection 

Lakeview Avenue End 8 600 $245,000 

38 
Haddon Avenue Route 28 

Katharine Lee Bates 
Road 

8 300 
$380,000 

Katharine Lee Bates Road Haddon Avenue Route 28 8 800 

39 
Old Main Road 

Existing 12-inch water 
main at Curley Boulevard 

County Road 12 5,500 
$2,785,000 

Old Main Road County Road 
Existing 8-inch water 
main 

8 1,600 

40 
Quaker Road Curley Boulevard 

Sea Crest Hotel 
connection 

12 4,200 
$2,070,000 

 
Quaker Road 

Sea Crest Hotel 
connection 

Existing 16-inch HDPE 
main 

16 600 

41 Gifford Street Jones Road 
Existing 16-inch water 
main 

12 2,900 $1,240,000 

42 Surf Drive Oyster Pond Road Shore Street 8 7,400 $3,040,000 

43 Menauhant Road 
Existing 12-inch water 
main over Little Pond 
river crossing 

Davisville Road 12 9,100 $6,180,000 

Total Estimated Phase II Cost: $42,315,000 
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Table No. 7-5 
Prioritization of Improvements – Phase IIIA 

 

Item 
No. 

Location From To 
Hydraulic 
Priority 

Asset 
Management 

Rating 
Critical 

44 Anchorage Road Waterside Drive Existing 6-inch water main 3 34 - 39 N 

45 Depot Avenue N Main Street 
Existing 12-inch water 
main 

3 39 N 

46 Sandpiper Circle Shorewood Drive Existing 6-inch water main 3 39 N 

47 
Hillside Avenue and 
Norma Road 

Existing 6-inch main Existing 8-inch main 3 29 - 34 N 

48 Riddle Hill Road Stonewall Lane Two Ponds Road 3 34 N 
49 Shoreview Avenue Existing 6-inch water main Existing 6-inch water main 3 34 N 
50 Dillingham Avenue Existing 8-inch water main Existing 8-inch water main 3 11 - 34 N 
51 Parker Mills Road Sandwich Road Green Acres Road 3 34 N 
52 Brick Kiln Road Service Road Existing 8-inch water main 3 7 - 29 N 
53 Woodrise Road Palmer Avenue Existing 8-inch water main 3 29 N 
54 Ipswich Drive Existing 8-inch water main Seacoast Shores Boulevard 3 27 N 
55 Pina Lane Sandwich Road End 2B 26 N 

56 Hayway Road 
Existing 12-inch water main 
at Monhegan Road 

Old Barnstable Road 3 20 N 

57 Lakewood Drive Sandwich Road Existing 6-inch water main 3 19 N 

58 
Cross-country Twin Hill Road Doran Drive 

3 
7 - 14 

N 
Cross-country Doran Drive Edmar Road 14 

59 Standish Avenue Sippewissett Road Existing 8-inch water main 3 14 N 
60 Childs River Road Existing 8-inch water main Existing 8-inch water main 3 12 - 14 N 
61 Owls Nest Road Pinecrest Beach Drive Existing 8-inch water main 3 12 N 
62 Theroux Drive Existing 8-inch water main Existing 8-inch water main 3 11 N 
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Table No. 7-6 
Estimated Improvement Cost – Phase IIIA 

 

Item 
No. 

Location From To 
Proposed 
Diameter 

(in) 

Length 
(LF) 

Estimated 
Cost 

44 Anchorage Road Waterside Drive Existing 6-inch water main 8 200 $85,000 
45 Depot Avenue N Main Street Existing 12-inch water main 12 900 $395,000 
46 Sandpiper Circle Shorewood Drive Existing 6-inch water main 8 200 $85,000 

47 
Hillside Avenue and 
Norma Road 

Existing 6-inch main Existing 8-inch main 8 300 $125,000 

48 Riddle Hill Road Stonewall Lane Two Ponds Road 8 1,000 $410,000 
49 Shoreview Avenue Existing 6-inch water main Existing 6-inch water main 8 500 $205,000 
50 Dillingham Avenue Existing 8-inch water main Existing 8-inch water main 8 1,900 $655,000 
51 Parker Mills Road Sandwich Road Green Acres Road 8 400 $165,000 
52 Brick Kiln Road Service Road Existing 8-inch water main 8 5,200 $1,880,000 
53 Woodrise Road Palmer Avenue Existing 8-inch water main 8 900 $370,000 
54 Ipswich Drive Existing 8-inch water main Seacoast Shores Boulevard 8 200 $85,000 
55 Pina Lane Sandwich Road End 8 500 $205,000 

56 Hayway Road 
Existing 12-inch water 
main at Monhegan Road 

Old Barnstable Road 12 2,100 $855,000 

57 Lakewood Drive Sandwich Road Existing 6-inch water main 8 200 $85,000 

58 
Cross-country Twin Hill Road Doran Drive 8 400 

$285,000 
Cross-country Doran Drive Edmar Road 8 300 

59 Standish Avenue Sippewissett Road Existing 8-inch water main 8 600 $245,000 
60 Childs River Road Existing 8-inch water main Existing 8-inch water main 8 200 $85,000 
61 Owls Nest Road Pinecrest Beach Drive Existing 8-inch water main 8 300 $125,000 
62 Theroux Drive Existing 8-inch water main Existing 8-inch water main 8 200 $85,000 

Total Estimated Phase IIIA Cost: $6,430,000 
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Table No. 7-7 
Summary of Improvement and Estimated Costs – Phase IIIB 

 

Item No. 
Existing 
Diameter 

(in) 
Length (LF) 

Proposed 
Diameter 

(in) 
Estimated Cost 

63 

4-inch or smaller 127,800 8-inch $45,125,000 
6-inch 188,900 8-inch $66,325,000 
8-inch 112,300 8-inch $39,225,000 
10-inch 13,900 12-inch $5,450,000 
12-inch 49,900 12-inch $19,215,000 
16-inch 1,200 16-inch $445,000 
18-inch 1,500 16-inch $575,000 

Total Estimated Phase IIIB Cost: $176,360,000 
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7.4 10-Year Improvement Plan 
 
In addition to the prioritized recommended improvements outlined in Section 7.3, it is 
beneficial for the Town of Falmouth to have an annual plan for construction of improvements.  
Based on discussions with the Town, it is recommended that Phase I and II improvements be 
completed over the first 10-year interval since these improvements will provide the greatest 
benefit to the system.  The three Phase I improvements represent approximately one percent 
of the total length of the Town’s water distribution system, and the 40 Phase II improvements 
represent approximately five percent of the total length.  In total, the estimated cost for all 
Phase I and II improvements is approximately $49,055,000.  To complete all 43 improvements 
over a 10-year interval, the Town of Falmouth should budget approximately $4,910,000 per 
year.  Table No. 7-8 indicates the total estimated value and total length for Phase I and II 
improvements, as well as the annual cost and length of improvements over the initial 10-year 
improvement plan. 
 

Table No. 7-8 
10-Year Improvement Plan 

 
Recommended 
Improvements 

Total Estimated 
Value 

Total Length 
(mi) 

Phase I $6,740,000 3 
Phase II $42,315,000 18 

Total $49,055,000 21 
   

Annual Improvements 
over 10-Year Interval 

$4,910,000 2.14 
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