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Executive Summary  

Asset Management (AM) is an approach to maintaining aging infrastructure through informed 

decision making. AM Plans have many benefits and are crucial to utilities for cost effectively 

maintaining their aging infrastructure. The framework of this AM plan is the five core steps of 

Asset Management (EPA, 2008). 

 

• Asset Inventory - What does the system own and what is its condition? 

• Level of Service - What level is needed and how does the system actually perform? 

• Critical Assets - What are the most important risks to manage? 

• Life Cycle Costing - What will it cost and when? 

• Long-Term Funding Strategy - How does the system pay the costs? 

 

This Asset Management Plan is intended to establish an initial Water System AM Program for 

Wolfeboro to make more informed decisions for sustainable operation.  The scope of this initial 

effort includes the horizontal water assets (i.e. water mains) and vertical assets (i.e. South Main 

Street Tank, PRV Station, and the Middleton Road BPS) within the Town’s water distribution 

system. The Town’s water treatment plant was previously evaluated, and the evaluation is 

attached.   

 

Asset Inventory 

The Asset Inventory and Assessment is the necessary first step of AM.  The inventory collects 

and organizes data in a useful way to make better management decisions. The Town has 

inventoried its water distribution assets in Excel as well as in DOForms. Underwood Engineers 

and Town staff, visited the vertical assets (i.e. South Main Street Tank, PRV Station, and the 

Middleton Road BPS) and inventoried their assets (January 11, 2017).  

 

Level of Service 

The Level of Service (LOS) statement for the water system defines the way in which the utility 

managers and operators want the system to perform over the long term under normal 

circumstances (NMEFC, 2006).  The LOS includes standards for regulatory compliance. The 

suggested LOS is summarized in Table ES-1. 
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Table ES-1. Suggested Level of Service Statement  

Area of Service 

 

Service Performance Target 

Performance 

Level 

 

Quality 

 

Maintain clean and safe drinking water in compliance 

with State and Federal Regulations 

 

100% of the 

time 

 Maintain aesthetically high quality water within 

Secondary Standards as much as possible 

 

100% of the 

time 

 

Availability 

 

Make water available to as many residents in 

Wolfeboro as economically feasible 

 

Fire flows will be maintained in accordance with ISO 

requirements except in extreme instances where cost 

is prohibitive.  

 

100% of the 

time 

 

Supply Capacity 

/Conservation 

 

Minimize complete watering bans 

Minimize non-revenue water and manage bleeders  

Meet 10 State Standards as referenced by State 

Regulations  

• Meet average day demands with 1 treatment 

train out of service 

Meet maximum day demands with all wells in service  

Except for 

extreme 

shortages  

 

Water Pressure 

The maximum variation between high and low levels 

in storage structures providing pressure to a 

distribution system should not exceed 15 feet 

The minimum working pressure in the distribution 

system should be 30 psi and the normal working 

pressure preferably 60 to 100 psi 

Max pressure 150 psi 

Min pressure 20 psi during fire flows 

95% of time 

 

Reliability 

Notification of 48 hours prior to planned shutdowns 

Respond to supply or quality issues affecting a 

significant level of customers within 1 to 2 hours 

Repair unplanned shutdowns and breaks within 24 

hours where feasible 

 

95% of time 
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Critical Assets 

The purpose of defining critical assets is to determine where limited resources should be 

allocated to meet the required LOS. A common approach to determining risk is by the 

combination of probability of failure and consequence of failure.  The most critical assets, with 

the highest risk score, are those that are more likely to fail and have major consequences for 

failure. Replacing these assets over others may provide the greatest benefit (reduction in overall 

system risk).  

  

Using the methodology described in Section 4.1 and Grading Matrices, the water main assets 

were scored for Probability of Failure and Consequence of Failure and given a Risk Score.  

Results were incorporated into the Asset Management Inventory spreadsheet (Appendix A). 

 

The highest risk assets and recommended replacement years are summarized in Table ES-2. 

 

Table ES-2.  Critical Assets (Risk Score > 20) 

Asset Recommended Action Priority 
Year of 

Action 

Dockside  6" CI pipe installed in 1900 (exceeding 

expected life) to be replaced with new 6" 

DI pipe 

1 

2018 

Estabrook Road Possible 4" pipe exceeding expected life to 

be replaced with 6" DI pipe. 

1 
2018 

Green Street 6" main installed in 1900 to be replaced 

with 6" DI pipe 

1 
2019 

Central Ave  6" CI pipe installed in 1900 (exceeding 

expected life) to be replaced with new 6" 

DI pipe (from Depot Street to S. Main 

Street) 

1 

2020 

Pine Street Replace 4" CI pipe installed in 1890 with 

new 8" DI Pipe.  

1 
2018 

N. Main Street* Downtown Bridge to Forest Rd. (replace 

8" CI pipe installed in 1889 with 12" DI 

pipe) 

1 

2021 

*Recommended action based on “Water Model Update and Extended Time Calibration” (UE, 2013) recommendations. It should 

be noted that increasing the size of the Main Street pipe will cause lower residual pressures at higher elevations until a 12” loop is 

constructed north of Downtown. 

 

Life Cycle Costing 

Life Cycle costing was performed for the water system assets in the Town of Wolfeboro. The 

methodology is described in Section 5. The life cycle costing step evaluates long term capital 

needs based on material, age, and general standards. Life cycle costing provides a defensible 

basis to support requested funding levels for sustainability of the system. Total water system 

replacement costs are summarized in Table ES-3.  

 



Wolfeboro Water System Asset Management Plan  

 

     
DRAFT – April 2016 Page vi of xii  

 

Table ES-3.  Horizontal Asset Replacement Costs by Decade  

Replacement Decade Length (ft) Cost 

2010 13,012 $4,357,000 

2020 1,250 $406,000 

2030 1,250 $406,000 

2040 6,420 $2,150,000 

2050 1,250 $406,000 

2060 1,690 $547,000 

2070 20,886 $6,728,000 

2080 42,798 $14,423,000 

2090 43,330 $15,881,000 

2100 41,417 $15,368,000 

2110 32,310 $11,685,000 

2120 6,000 $1,963,000 

TOTAL 211,609 $74,287,000 

Average cost per year (120 years) $619,000 

 

Table Es-3 above summarizes the total cost per decade to replace horizontal assets (i.e. water 

mains, valves, hydrants, etc.). Vertical assets (i.e. booster pumping stations, PRV’s, water tanks, 

etc.) are summarized in Table Es-4 below: 

 

Table ES-4. Vertical Asset Replacement Costs by Decade 

Replacement 

Decade 
PRV Station 

Middleton Road 

BPS 

South Main Street 

Tank 
WTF 

2010 $24,000 $33,000 $36,000 $506,000 

2020 $18,000 $10,000 $480,000 $1,091,000 

2030 $112,000 $50,000 $216,000 $1,329,000 

2040 $16,000 $280,000 $353,000 $1,977,000 

2050 $144,000 $35,000 $2,216,000 $1,527,000 

2060 $50,000 $12,000 $180,000 $741,000 

2070 $9,000 $35,000 $0 $4,112,000 

2080 $400 $48,000 $458,000 $1,019,000 

2090 $24,000 $35,000 $37,000 $2,533,000 

2100 $50,000 $299,000 $471,000 $627,000 

2110 $144,000 $37,000 $97,000 $1,534,000 

2120 $6,000 $0 $180,000 $949,000 

TOTAL $597,000 $866,000 $4,722,000 $17,945,000 

Average cost per 

year (120 years) 
$5,000 $7,000 $39,000 $150,000 

 

 

10-Year Water System CIP 

Table ES-5 shows the water system assets that should be included in a 10-year Capital 

Improvements Plan (CIP). 
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Table ES-5. Water System 10 Year CIP            

Project Notes/References Priority FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 FY 2025 FY 2026 FY 2027 

Water Mains (Pipes Exceeding Typical Useful Life and  Risk Score > 20) 

Dockside  
6" CI pipe installed in 1900 (exceeding expected life) 

to be replaced with new 6" DI pipe.  (55 LF) 
1 $18,000 

         

Estabrook Road 
Possible 4" pipe exceeding expected life to be replaced 

with 6" DI pipe. (280 LF) 
1 $90,000 

         

Green Street 
6" main installed in 1900 to be replaced with 6" DI 

pipe. (710 LF) 
1 $100,000 $130,000 

        

Central Ave  

6" CI pipe installed in 1900 (exceeding expected life) 

to be replaced with new 8" DI pipe (from Depot Street 

to S. Main Street) (300 LF) 

1 
  

$110,000 
       

Pine Street 
Replace 4" CI pipe installed in 1890 with new 8" DI 

Pipe.  (820 LF) 
1 $290,000 

         

N. Main Street 
Downtown Bridge to Forest Rd. (replace 8" CI pipe 

installed in 1889 with 12" DI pipe) (4,370 LF) 
1 

  
$550,000 $402,000 700,000 

     

Mains with Risk Score > 15 

Willow Street 
Replace 4" Steel Pipe installed in 1940 with new 6" DI 

Pipe from Center St intersection (1,280 LF) 
2 

    
 

  
$142,000 

  

Center Street 
Replace 4" Steel Pipe installed in 1891 with new 6" DI 

Pipe from Elm Street to Birch (7,600 LF) 
2 

    
 

  
$495,000 

  

Depot Street 
Replace 6" CI pipe installed in 1890 with 6" DI pipe 

(180 LF) 
2 

     
$58,000 

    

Oak Street 
Replace 6" CI pipe installed in 1900 with new 6" DI 

pipe (330 LF) 
2 

     
$110,000 

    

Pleasant Street 
Replace 6" CI pipe installed in 1900 with new 6" DI 

pipe (Northwest of Oak St., 1,000 LF) 
2 

     
$322,000 

    

River Street 
Replace 6" CI pipe installed in 1900 with new 6" DI 

Pipe (from Center St to Hydrant, 260 LF) 
2 

     
$84,000  

   

South Main Street 
Replace 8" CI pipe installed 1900 with new 8" DI pipe 

(Bridge to Pickering Corner 1,500 LF) 
2 

      
$525,000 

   

Seasonal Service Lines Allowance to repair or replace seasonal service lines 3   $80,000 $80,000 $80,000 $80,000 $80,000 $80,000 $80,000 $80,000 

HORIZONTAL ASSET SUBTOTAL  $498,000 $130,000 $740,000 $482,860 $780,000 $654,000 $605,500 $717,000 $80,000 $80,000 
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Project Notes/References Priority FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 FY 2025 FY 2026 FY 2027 

Vertical Assets 

PRV Station 
Minor replacements including unit heater, exhaust 

fan and louvre, dehumidifier, water meter. 
3 

   
$41,300 

      

Middleton Road BPS 
Perform Pump Station Improvements described in 

UE letter dated 8/28/14 
3 

 
$550,000  

       

South Main Street 

Tank 

Minor equipment replacements as they exceed 

expected life (Tablet Chlorinator, analyzer, exhaust 

fan, etc.) 

3 
  

$45,500 
       

VERTICAL ASSET SUBTOTAL  $0 $550,000 $45,000 $41,300 $0 $0 $0 $0 $0 $0 

Water Treatment Facility 

Miscellaneous Process 

Components 

See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.  
$8,043 $8,043 $8,043 $8,043 $8,043 $8,043 $8,043 $8,043 $8,043 $8,043 

Standard Chemical 

Feed Systems 

See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.  
$3,750 $3,750 $3,750 $3,750 $3,750 $3,750 $3,750 $3,750 $3,750 $3,750 

Bulk Chemical 

Storage 

See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.         
$15,000 

  

Process Equipment 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.  
$11,831 $11,831 $11,831 $11,831 $11,831 $11,831 $11,831 $11,831 $11,831 $11,831 

Instrumentation 

Except Analytical 

See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.  
$3,323 $3,323 $3,323 $3,323 $3,323 $3,323 $3,323 $3,323 $3,323 $3,323 

Control Panels 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.  
$142,500 

         

Polymer Feed System 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.     
$15,000 

      

Clarifiers  
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.           
$130,000 

Filters 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.          
$50,000 

 

Treatment Unit 

Underdrains 

See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.     
$100,000 

      

SCADA Computers  
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.    
$15,000 

       

Standby Generator 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.          
$142,500 

 

Electrical (Filter 

Building) 

See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.          
$60,000 
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Project Notes/References Priority FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 FY 2025 FY 2026 FY 2027 

HVAC (Filter 

Building) 

See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.          
$112,500 

 

Doors and Windows 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.          
$70,350 

 

Mower/Blower 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.    
$2,700 

       

ATV 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.        
$9,000 

   

Pickup Truck  
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details. 
         $20,000  

HVAC (Pump 

Building) 

See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.          
$20,000 

 

Roof (Pump Building) 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.          
$5,700 

 

Fence and Gate 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.          
$43,000 

 

Water Tank 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.     
$150,000 

      

Laboratory 

Equipment 

See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.  
$5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 

Paving 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.    
$31,800 

       

WATER TREATMENT FACILITY SUBTOTAL  $174,447 $31,947 $81,447 $296,947 $31,947 $31,947 $40,947 $61,947 $555,997 $161,947 

Water Department Equipment and Vehicles 

Vehicle Replacements Replacement cost for Vehicles  $75,000   $21,000 $30,000   $25,000  $125,000 

Water Department 

Equipment 
Replacement cost for Equipment         $5,000   

VEHICLE AND EQUIPMENT SUBTOTAL  $75,000   $21,000 $30,000   $30,000  $125,000 

TOTAL 
 

$747,447 $711,947 $866,447 $842,107 $841,947 $685,947 $646,447 $808,947 $635,997 $366,947 

1. Costs based on complete replacement.  

*Costs are in 2017 dollars 
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Long-Term Funding 

Since a majority of the replacement costs will occur after 2070, the average annual cost to be set 

aside for future water main projects can be divided into two planning periods (2010s-2060s and 

2070s-2120s). Planning Period 1 (2010s-2060s) will require a total of $30,615,000 worth of 

complete asset replacement while Planning Period 2 (2070s-2120s) will require $89,965,000.  

 

The above cost estimates are based on complete water main replacement, which include 

trenching, road reconstruction, new piping, valves, and hydrants and replacement of complete 

systems of vertical assets. The long term funding would be as follows: 

 

• Planning Period 1 

o 0-60 years 

o Approximate total cost for rehabilitation and replacement = $30,615,000 

o Approximately $510,000 needed per year  

• Planning Period 2 

o 60-120 years 

o Approximate total cost for rehabilitation and replacement = $89,965,000 

o Approximately $1,499,000 needed per year 

 

Alternatively, the Town could save and/or invest $1,005,000 per year (total planning cost spread 

evenly over 120 years). 

 

All costs are presented in 2017 dollars. 

 

Implementation and Communication 

An AM Plan is a working, living document, constantly being updated. Both the staff and 

customers provide important information that can help to keep AM effective. A communication 

plan lays out how to get this information, and make sure that both staff and customers understand 

the importance of AM. A suggested communication plan is shown below (Table ES-6):  

 

Table ES-6. Communication Plan 

Audience  Outreach Strategies  

Internal - Staff • Conduct team meetings on strategic goals, record keeping, 

and importance of asset management. 

• Develop record keeping protocols within DOForms of 

repairs – make it easy to record important information. 

External - Customers • Create system to map location of complaints in order to 

suggest future improvement needs. 

• Notify customers of system updates (projects, issues, 

construction location/time) through the following medias: 

o System water bills 

o Brochures  

o Local newspapers  
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Recommendations  

AM Plan Implementation and Future Tasks 

• Continue to collect and update asset data and condition assessment in GIS  

o Record service and failure history for assets to refine the estimated useful 

life. These records can be used to update asset data.  

• Apply AM principles (criticality, risk assessment, remaining useful life, etc.) to 

lower-tier assets (i.e. valves, hydrants, services). 

• Monitor performance data, complaints, etc. to ensure LOS is being met, and refine 

LOS Statement as needed.  

• Update critical assets as renewals are made and information is collected. 

o As assets are replaced and refurbished, update the “Probability of Failure” 

ranking to identify which assets are most critical.  

• Update life cycle costs and budgeting as needed. 

• Submit plan to DES for Asset Management Grant Reimbursement. 

• Apply for future rounds for AM Grant funding as appropriate.   

 

AM Communication  

• Establish a Communication Program for customers, demonstrating the value of 

service and justifying the funding to sustain needs. Program elements may 

include: 

o Distribute AM brochure to customers. 

o AM content on website. 

o Public information meetings for major projects. 

o Customer surveys. 

• Educate and inform all staff on AM principles and process.  

• Conduct team meetings on strategic goals, record keeping, and asset management 

decisions. 

• Allow asset information to be accessible and shared by staff. 

 

Administrative Tasks 

• Closely monitor assets that have exceeded their life expectancy, and service a 

critical part of the Town.  

• Perform a water rate evaluation to assess the potential impact of the 

recommendations of this report. 

 

CIP – Near Term Projects  

• Program the recommended projects for the system (Section 6.1) into the CIP. 

• Evaluate cost effective alternatives for proposed projects. 

• Refine the scope, cost, and schedule for projects. 

• Update CIP funding needs in future rate evaluations. 

• Implement recommended capital improvements. 
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Long Term Funding  

• Increase annual capital reserve contributions to $510,000 per year for Planning 

Period 1 and $1,499,000 per year for Planning Period 2 to support long term asset 

renewals unless current CIP expenditures meet recommended asset 

replacement/rehabilitation levels. 

• Alternatively, the Town could save and/or invest $1,005,000 per year (total 

planning cost spread evenly over 120 years). 

• The required capital reserve depends on the level of future risk that is accepted. 
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AM is a way of doing business 
to provide the required level 
of service in the most cost 
effective way. 

 

1. INTRODUCTION  

Safe and reliable drinking water is critical to public health, economic prosperity, and quality of 

life in our communities. Significant investments have been made to build and expand water 

infrastructure, but these systems are aging. Many of these investments are not being sustained 

with long-term capital planning for replacement. There is growing recognition that utilities will 

be faced with excessive costs to maintain service.  

 

Asset Management (AM) is an approach to mitigating the infrastructure challenge and making 

informed decisions. Asset Management programs are increasingly being developed by utilities to 

cost effectively maintain their aging infrastructure.  

 

1.1. What is Asset Management? 

Asset Management is a way of doing business intended to ensure the long-term sustainability of 

the water system.  The goal of AM is to maintain a desired level of service for what you want 

your assets to provide at the lowest life cycle cost (EPA, 2008). 

 

Successful Asset Management planning brings together the key 

elements to managing a water system sustainably: 

• Stakeholders - from staff to customers 

• Budgeting and Funding 

• Sustainable Practices 

• Information and Data Control 

 

1.2. Benefits 

Benefits that Wolfeboro intends to achieve by implementing an AM Plan include: 

• Improving system knowledge and data. 

• Meeting service expectations and regulatory requirements. 

• More efficient allocation of capital funds to critical assets. 

• Prolonging asset life and aiding in rehabilitate/repair/replacement decisions through 

efficient and focused maintenance and replacements.  

• Establishing defensible budgets for long-term system maintenance. 
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1.3. Core Components 

The framework of this AM plan is the five core steps of Asset Management (EPA, 2008). 

 

• Asset Inventory - What does the system own and what is its condition? 

• Level of Service - What level is needed and how does the system actually perform? 

• Critical Assets - What are the most important risks to manage? 

• Life Cycle Costing - What will it cost and when? 

• Long-Term Funding Strategy - How does the system pay the costs? 

 

The development of the plan is followed by Implementation, an ongoing process of action, 

evaluation, and revision (Figure 1). 

 

 

Figure 1.  Flow Chart for the Core Steps of Asset Management  
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Keys to Successful AM 
 
Keep it simple 
Form a living document 
Bring everyone on board  

 

1.4. Goals 

This Asset Management Plan is intended to establish an initial AM Program for Wolfeboro to 

make more informed decisions for sustainable operation. The Town will be able to build off this 

guide and expand the AM Plan to the entire system including lower tier assets (i.e. valves, 

hydrants, etc.).  Goals for the AM Plan as outlined in the scope of work include:  

 

• Establish scoring matrices and criteria for probability of failure and consequence of 

failure.  Apply the matrices to the Town’s major water system assets to determine the 

critical assets. Matrices can be used as an example for the rest of the system. 

• Identify criteria for the level of service to be maintained. 

• Identify critical assets and priority projects for replacement/rehabilitation. 

• Evaluate life cycle costs for all water system assets. 

• Identify long term planning and funding strategies for 

improvements of water system assets that are in line 

with the fiscal capacity of Wolfeboro. 

• Identify a communication plan to inform customers of 

the asset management plan  

• Identify a training plan for Town staff. 

 

1.5. Related Asset Management Work 

The Town has an existing asset inventory in GIS and Excel. 

 

This Asset Management plan complements and builds on other previously completed or ongoing 

work including: 

 

• Previous work  by Woodard and Curran, 2013 

• “Water Treatment Facility (WTF) Capital Improvements Plan (CIP)” by Underwood 

Engineers, 2017 

• “Middleton Road Booster Pumping Station (BPS) Evaluation” by Underwood Engineers, 

2014 

• “Water Model Update and Alternatives Evaluation” by Underwood Engineers, 2013 
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2. ASSET INVENTORY  

The Asset Inventory and Assessment is the necessary first step of AM.  The inventory collects 

and organizes data in a useful way to make better management decisions.  

 

The following sources of information were used to develop a detailed inventory of Wolfeboro’s 

assets (Appendix A): 

 

• Water main data provided by Wolfeboro including, location, age, size, and material. 

• Seasonal service line data provided by Wolfeboro including location, age, size and 

material. 

• Vertical asset inventory developed by UE and Town Staff during site visits (January 11, 

2017) 

• Additional assets attributed to the Town’s Water Department. 

• Asset criticality built off of previous reports (Woodard and Curran, 2013) as well as by 

Underwood Engineers. 

• Discussions with Town Staff 

• Previous engineering reports by UE and others 

 

Information collected includes: 

 

• List of assets  

• Location 

• Condition 

• Age 

• Remaining useful life 

• Service history  

• Replacement cost 

• Noteworthy issues 

 

2.1. Horizontal Water Asset Overview 

The Town of Wolfeboro’s horizontal assets are made up of water mains, hydrants, and valves. 

The scope of this project focused primarily on the Town’s water distribution mains for the 

horizontal assets. Based off of water main inventories provided by the Town, Wolfeboro 

currently owns and operates approximately 211,609 LF (40 miles) of water mains of various 

materials, ages, and sizes. Some of the water mains have exceeded their life expectancy, and are 

in need of replacement.  

 

Tables 1 and 2 below summarize the entire distribution system data by material and size. 

Although material and age often correlate poorly with failure, this information may help to locate 

older more critical pipes in the future as pipe break data is documented.  
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Table 1. Water Main Length by Material 

Material Length (Feet) Percent of system 

CI 70,328 33% 

DI 122,868 58% 

HDPE 2,470 1% 

Wrought Iron 280 0% 

Steel 1,540 1% 

Galvanized 190 0% 

Steel OD 520 0% 

Unknown 13,413 6% 

Total 211,609 100% 

 

Table 2. Water Main Length by Size 

Size Length (Feet) Percent of System 

4 4,537 2% 

6 75,122 36% 

8 44,280 21% 

10 22,240 11% 

12 65,430 31% 

Total 211,609 100% 

2.1.1. Seasonal Water Services 

In addition to the approximately 40 miles of water mains owned by the Town, there are 

approximately 8 miles of seasonal service lines. Due to the seasonal nature of the Town’s 

population, several areas of the Town are served by these lines. The service lines vary between 1 

to 2 inches in diameter and are primarily plastic in material. During the winter months when the 

seasonal residents leave Wolfeboro, the Town shuts down theses services. The installation of the 

seasonal lines vary between being buried below ground as well as installed above ground.  

2.1.2. Privately Owned Water Mains 

In addition to the approximately 40 miles of water mains owned and maintained by the Town of 

Wolfeboro, there are approximately 10 miles of water mains that are privately owned. The Town 

provides treated water to these private mains but does not maintain them. The private mains were 

not evaluated as part of this asset management plan. 

2.2. Vertical Assets Overview 

The Town’s water system includes the following facilities: 

 

• South Main Street Water Storage Tank 

• PRV Station 

• Middleton Road Booster Pumping Station 

• Water Treatment Facility 
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• Upper Beech Pond Reservoir 

2.2.1. South Main Street Water Storage Tank 

The 0.5 MG stand pipe water storage tank on South Main Street appears to be in good condition. 

The Tank, manufactured by Chicago Bridge and Iron, was installed in 1955. In 2008 several 

modifications were made to the site including the addition of a Solarbee mixer installed within 

the Tank which is used to improve the water quality within the tank and water system. A control 

building was built on the site in 2008 as well containing disinfection equipment for the tank, 

chlorine analyzers, electrical controls, and piping. A list of the assets attributed to the South 

Main Street Tank can be found in Appendix A. 

 

2.2.2. Pressure Reducing Valve (PRV) Station 

The Town of Wolfeboro maintains a PRV Station on Pine Hill Road. The station was built in 

1995 and is used to reduce the system pressure from the elevation of the Water Treatment 

Facility before it enters the water distribution system within the Town. The station itself is in 

good condition and does not appear to require any major replacements within the next 5 years. 

The list of assets associated with the PRV Station is located in Appendix A. 
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2.2.3. Middleton Road Booster Pumping Station 

The Middleton Road Booster Pumping Station (BPS) was built in 1989 and is currently used to 

increase the system pressure for the services at the end of Middleton road with two (2) 3hp 

jockey pumps (replaced in 2010 and 2016). In addition to the jockey pumps two Worthington 

booster pumps were installed with the station. The Worthington pumps and their controls are 

currently inactive. A list of the existing BPS assets and their conditions are provided in Appendix 

A. 
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In August 2014, Underwood Engineers evaluated increasing the fire flows of the Middleton 

Road area at the request of the Town. The evaluation concluded that the existing Worthington 

Pumps and jockey pumps were unable to provide the 1,000 gpm design fire flow while 

maintaining a minimum residual pressure of 20 psi within the system as requested by the Town. 

Underwood Engineers recommended replacing the Worthington Pumps with fire pumps capable 

of providing the requested fire flow in addition to other modifications to the BPS. For the 

purposes of this Asset Management Plan, the improvements recommended to increase fire flow 

and associated costs are used within the near term CIP. A copy of the Middleton Road Booster 

Pumping Station (BPS) Evaluation is provided in Appendix D. 

2.2.4. Water Treatment Facility (WTF) 

The Town’s Water Treatment Facility (WTF), is located on Northline Road. The WTF consists 

of three (3) separate buildings. 

 

• Water Treatment Filter Building  

• Meter/Chlorination Building 

• Pump Building 

 

The WTF treats the Town’s water supply from Upper Beech Pond and provides storage in a 1.0 

MG concrete storage tank prior to being delivered to the Town’s distribution system. In January 

2017 Underwood Engineers provided an evaluation of the WTF to the Town and defined a 

Capital Improvements Program (CIP) for the WTF. The recommended WTF CIP from the 2017 

memo has been incorporated into the overall 10-year CIP in this Asset Management Plan. 
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2.2.5. Upper Beech Pond 

The Town’s water supply is the Upper Beach Pond Reservoir. The Reservoir site contains yard 

piping (including valves and blowoff structures) and supplies raw water to the Town’s WTF by 

two (2) 12” mains to be treated prior to being delivered by the Town. The two (2) 12” mains 

expected life cycle costs are included in the Water Main inventory provided in Appendix A. 

2.2.6. Water Service Meters 

The Town maintains approximately 2,605 meters within distribution system. The typical lifespan 

for a service meter is approximately 20 years. It should be noted that the Town maintains an 

inventory of their service meters. For the purpose of this report service meter costs were 

estimated at $500 each (Engineering and Contingency not included) and include installation of 

the meter as well as MIU.  

2.2.7. Other Water System Assets 

In addition to the other assets described, the Town’s Water Department maintains additional 

equipment necessary to provide its standard level of service. The following assets are included in 

this asset management plan: 

• Vehicles 

• Backhoe 

• Repair Equipment 

• Leak Detection Equipment 

2.2.8. AM Inventory Worksheet 

The assets initially managed under this plan are summarized in the Asset Inventory worksheets 

(Appendix A).  Data collection and revision should continue as part of Wolfeboro’s operating 

routine. 

 
2.2.9. Condition 

As an asset’s condition deteriorates it is more likely to fail.  Condition scores were assigned 

based on previous assessments done by the operators and discussions with operators. See Section 

4 for condition scoring of assets.  

2.2.10. Remaining Useful Life 

Remaining useful life for each asset was initially determined by subtracting the Number of Years 

in Service from the typical useful life assuming routine maintenance (Table 4). The estimated 

lifetimes should be refined as Wolfeboro builds experience and collects data. 
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Table 4. Estimated Useful Lives of Water Mains 

Material Years 

ACP 100 

CIP 115 

DI 110 

PVC 100 

HDPE 75 

Wrought Iron 100 

Steel 100 

Galvanized 100 

Steel OD 100 

Unknown 100 

Services 30 

 

Table 5. Estimated Useful Lives of Vertical Assets 

Material Years 

Buildings 50 

Pumps 20 

Yard Piping 100 

Electrical 25 

Storage Tanks 100 

Valves 50 

Treatment Equipment. 15-20 

 

 

References: AWWA Buried No Longer, UE experience, Manufacturer’s specs   
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3. LEVEL OF SERVICE  

3.1. Introduction 

The Level of Service (LOS) Statement defines the way in which the utility managers and 

operators want the system to perform over the long term and under normal circumstances 

(NMEFC, 2006).  The LOS includes standards for regulatory compliance. Specific service items 

should provide criteria for measuring performance. Standards included in the LOS should also be 

relevant, achievable, and in line with customers' expectations. These standards can grow as Asset 

Management continues to be implemented. 

 

 Important functions of the Level of Service include: 

• Determining critical assets 

• Assessing utility performance 

• Linking costs and services 

• Communicating the system’s operation to customers  

3.2. Level of Service Statement  

To build the initial LOS Statement, key areas of service are suggested in Table 6.  
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Table 6.  Suggested Level of Service Statement 

Area of Service 

 

Service Performance Target 

Performance 

Level 

 

Quality 

 

Maintain clean and safe drinking water in compliance 

with State and Federal Regulations 

 

100% of the 

time 

 Maintain aesthetically high quality water within 

Secondary Standards as much as possible 

 

100% of the 

time 

 

Availability 

 

Make water available to as many residents in 

Wolfeboro as economically feasible 

 

Fire flows will be maintained in accordance with ISO 

requirements except in extreme instances where cost 

is prohibitive.  

 

100% of the 

time 

 

Supply Capacity 

/Conservation 

 

Minimize complete watering bans 

Minimize non-revenue water and manage bleeders  

Meet 10 State Standards as referenced by State 

Regulations  

• Meet average day demands with 1 treatment 

train out of service 

Meet maximum day demands with all wells in service  

Except for 

extreme 

shortages  

 

Water Pressure 

The maximum variation between high and low levels 

in storage structures providing pressure to a 

distribution system should not exceed 15 feet 

The minimum working pressure in the distribution 

system should be 30 psi and the normal working 

pressure preferably 60 to 100 psi 

Max pressure 150 psi 

Min pressure 20 psi during fire flows 

95% of time 

 

Reliability 

Notification of 48 hours prior to planned shutdowns 

Respond to supply or quality issues affecting a 

significant level of customers within 1 to 2 hours 

Repair unplanned shutdowns and breaks within 24 

hours where feasible 

 

95% of time 
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Risk = Probability of Failure X Consequence of Failure 

4. CRITICAL ASSETS AND PRIORITY PROJECTS 

Often there are not financial and physical resources to address the needs of all the infrastructure 

at the same time. Some assets are very important to system operation while others are not. The 

purpose of defining critical assets is to determine where limited resources should be allocated to 

meet the required LOS. Wolfeboro recognizes that its critical infrastructure includes the supply, 

storage, and transmission mains. The assets among these with the highest criticality or risk 

should be prioritized for improvements. 

 

4.1. Procedure for Ranking/Criteria 

A common approach to determining risk is by the combination of probability of failure and 

consequence of failure (NMEFC, 2006). These measures are defined in the sections that follow.  

Risk scoring provides a defensible prioritization for replacement, rehabilitation, or maintenance 

and is graphically represented in Figure 2.  "Risk" is short for "Business Risk Exposure". 

 

 

 

 

 

 

 
 

Figure 2.  General Criticality Matrix 

 

The most critical assets, with the highest risk score, are those that are more likely to fail and have 

major consequences of failure. Replacing these assets over others may provide the greatest 

benefit (reduction in overall system risk).  

 

Management of each asset depends on how its risk is rated (Figure 2): 
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• Low probability of failure and low consequence of failure: Only limited monitoring is 

needed and "run to failure" may be appropriate. 

• High probability of failure and low consequence of failure: Capital improvements should 

be prioritized. 

• Low probability of failure and high consequence of failure: More frequent or direct 

assessment should be done. 

• High probability of failure and high consequence of failure: Immediate attention is 

needed to prevent a catastrophic failure. 

4.1.1. Grading Assets  

Assets should be graded for Probability of Failure and Consequence of Failure using the Grading 

Matrices provided in Appendix A. Both Probability of Failure and Consequence of Failure have 

categories for guidance on how to score each asset (Sections 4.3 and 4.4). Each category should 

be scored individually and an overall score assigned.  

 

The Town’s water mains were previously inventoried and scored by Woodard and Curran 

(W&C). At the Town’s request, Underwood Engineers simplified the water main scores from 

W&C’s evaluation by basing the probability of failure on pipe age and adjusting the consequence 

of failure to a 5 point scale. 

4.1.2. Probability of Failure 

The Probability of Failure for each asset should be ranked from 1 to 5 with 5 being the highest 

probability. The Town has developed the following criteria to rank the water main assets by 

averaging the scores from each of the following categories: 

  

Failure History: Tracking an assets failure history is an important tool in determining its 

condition and expected level of service. An asset that has been installed for a considerable time 

without required maintenance would be expected to continue to operate normally during its 

expected useful lifetime. Whereas an asset that has repeatedly failed in the past can be expected 

to fail in the future.   

 

Age: Over time, assets will deteriorate and cause them to be more likely to fail. Each asset will 

have a different expected useful lifespan, when it can be expected to fail. This expected useful 

lifespan can be determined either from the manufacturer or from experience. The useful lifespan 

should be adjusted based on the conditions of use and the amount of maintenance. For example, 

if a 100 year old pipe was recently relined, it should receive a lower Probability of Failure score 

when compared to a 60 year old pipe (all other factors being equal). It is important to note that 

the age of an asset should be used as a supplemental factor to other criteria for Probability of 

Failure.  

 

General Knowledge of Asset: This can include both historical knowledge and experiences with 

an asset. Knowing how the asset was installed and methods of construction should be included in 

determining Probability of Failure. Experiences with certain manufacturers can also be helpful in 

predicting failure. If a certain pump or pipe manufacturer is known to produce a lower quality 
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product, it might be worth assigning a higher Probability of Failure score. An asset’s location can 

also provide insight to probability of failure. If a well house is in a remote location, its 

probability of failure can be higher due to risk of a power outage from fallen trees, and wouldn’t 

be accessible to a generator immediately. 

4.1.3. Consequence of Failure 

The Consequence of Failure for each asset should be ranked from 1 to 5 with 5 being the highest 

level of consequence. Scores are achieved by averaging the scores from each of the following 

categories: 

 

Regulatory Compliance: Meeting State and Federal regulations is a must for any water system. If 

the system is not able to meet regulations, they can not only face fines, but put the customers at 

risk to health and safety issues. Assets that directly affect the ability for the water system to meet 

regulations should be ranked with a higher Consequence of Failure score.  

 

Cost of Repair: When an asset fails, it will need to be repaired/replaced. The cost of that repair 

will vary depending on the asset. Small repairs or already owned replacements would not hinder 

the Town’s maintenance budget and be but larger asset replacement costs would be higher and 

not readily available. Factoring in these type of consequences should be tracked for each asset. 

 

Social Cost/Inconvenience to Customers: Social costs and impacts to customers relate to who is 

affected by a failure. Water mains in a small residential area will only affect a small number of 

customers. But the failure of a main providing water to a factory, hospital, or school will have a 

much higher Consequence of Failure. Another consideration of social costs is the 

repair/replacement of the assets. If two similar water mains break, but one is located on a road 

with heavy traffic, the repair work required will be more obstructive to residents. 

 

Collateral Damage: The impact the failure of an asset has on other assets should also be taken 

into account. An asset may fail and cause other assets within the distribution system to fail as 

well by placing too much strain on the system. Other collateral damages that may occur may be 

outside the water distribution system. A water main leak that creates a sinkhole in a road will not 

only include repair of main, but repairs to the roads as well. The more collateral damage caused 

by an asset’s failure, the higher the Consequence of Failure Score.  

 

Environmental Costs: Asset failure can also lead to environmental impacts in some cases. If an 

old well house has a leaking chemical storage tank, and the chemical leaks outside the 

foundation into a nearby wetland, the environmental impact can be significant. Asset failures that 

lead to higher environmental impacts will have a higher Consequence of Failure Score. 

 

4.2. Criticality – Ranking Water System Assets 

Using the methodology described in Section 4.1, the water main assets were scored for 

Probability of Failure and Consequence of Failure and given a Risk Score.  Results were 

incorporated into the Asset Management Inventory spreadsheet (Appendix A). 
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4.3. Highest Risk Mains 

The highest risk mains and recommended replacement years are summarized in Table 7. 

 

Table 7.  Critical Mains (Risk Score > 20) 

Asset Recommended Action Priority Year of Action 

Dockside  6" CI pipe installed in 1900 

(exceeding expected life) to be 

replaced with new 6" DI pipe 

1 

2018 

Estabrook Road Possible 4" pipe exceeding expected 

life to be replaced with 6" DI pipe. 

1 
2018 

Green Street 6" main installed in 1900 to be 

replaced with 6" DI pipe 

1 
2018/2019 

Central Ave  6" CI pipe installed in 1900 

(exceeding expected life) to be 

replaced with new 6" DI pipe (from 

Depot Street to S. Main Street) 

1 

2020 

Pine Street Replace 4" CI pipe installed in 1890 

with new 8" DI Pipe.  

1 
2018 

N. Main Street* Downtown Bridge to Forest Rd. 

(replace 8" CI pipe installed in 1889 

with 12" DI pipe) 

1 

2020/2021/2023 

*Recommended action based on “Water Model Update and Extended Time Calibration” (UE, 2013) recommendations. It should 

be noted that increasing the size of the Main Street pipe will cause lower residual pressures at higher elevations until a 12” loop is 

constructed north of Downtown. 

 

Priority for these mains was determined based on their age and consequence of failure. Each of 

these pipe segments have exceeded their estimated life expectancy and should be replaced prior 

to failure. 
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5. LIFE CYCLE COSTING 

The life cycle costing step evaluates long term capital needs for major refurbishment and 

replacement of assets. Life cycle costing is a defensible tool to help support necessary funding 

levels for sustainability of the system.  

5.1. Water Main Life Cycle Costs 

For the purposes of initial planning, the following assumptions were used to evaluate life cycle 

costs of the water mains for the Town as a whole: 

• Costs are conceptual (order of magnitude), including engineering and contingency. 

• Costs are in today's dollars (2017). 

• Mains are replaced per their estimated life expectancy determined in the Inventory and 

Assessment step.   

• Mains are replaced with current industry standard materials/technology. 

• Minor maintenance and repairs are assumed to be in the annual operating budget and are 

not included. 

• All water mains 6” and under were assumed to be replaced with 6” ductile iron pipe. 8” 

mains and above are to be replaced with ductile iron pipe of like size. Service lines were 

assumed to be replaced in kind. Replacement costs include the following: 

o Ductile Iron Water Main  

o Roadway repairs 

o Traffic control (signs) 

o Service connections (domestic) 

o Service connections (fire) 

o Service restoration 

o Ledge removal and erosion control 

 

Water main replacement costs for the entire water system are summarized in Table 8. Cost 

includes Engineering and Contingency. 

 

 

 

 

 

 

 

 

 

 

 



Wolfeboro Water System Asset Management Plan   

 

     

DRAFT – April 2016  Page 18 of 34  

Table 8.  Water Main Complete Replacement Costs  

Replacement Decade Length (ft) Cost 

2010 13,012 $4,357,000 

2020 1,250 $406,000 

2030 1,250 $406,000 

2040 6,420 $2,150,000 

2050 1,250 $406,000 

2060 1,690 $547,000 

2070 20,886 $6,728,000 

2080 42,798 $14,423,000 

2090 43,330 $15,881,000 

2100 41,417 $15,368,000 

2110 32,310 $11,685,000 

2120 6,000 $1,963,000 

TOTAL 211,609 $74,287,000 

Average cost per year (120 years) $619,000 

 

Note:  Costs are in 2017 dollars. 

 

Table 9 below demonstrates the costs per decade of each vertical asset. Costs include 

Engineering and Contingency. 
 

Table 9.  Vertical Asset Costs per Decade 

Replacement 

Decade 
PRV Station 

Middleton Road 

BPS 

South Main Street 

Tank 
WTF 

2010 $24,000 $33,000 $36,000 $506,000 

2020 $18,000 $10,000 $480,000 $1,091,000 

2030 $112,000 $50,000 $216,000 $1,329,000 

2040 $16,000 $280,000 $353,000 $1,977,000 

2050 $144,000 $35,000 $2,216,000 $1,527,000 

2060 $50,000 $12,000 $180,000 $741,000 

2070 $9,000 $35,000 $0 $4,112,000 

2080 $400 $48,000 $458,000 $1,019,000 

2090 $24,000 $35,000 $37,000 $2,533,000 

2100 $50,000 $299,000 $471,000 $627,000 

2110 $144,000 $37,000 $97,000 $1,534,000 

2120 $6,000 $0 $180,000 $949,000 

TOTAL $597,000 $866,000 $4,722,000 $17,945,000 

Average cost per 

year (120 years) 
$5,000 $7,000 $39,000 $150,000 

 

Note: Middleton Road BPS costs shown in Table 9 represent maintaining existing assets and does not 

include upgrades recommended in the 10-year CIP. 
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5.2. Life Cycle Planning 

There are four basic options for dealing with assets over time (NMEFC, 2006). Asset 

Management is intended to optimize spending between these options while meeting the required 

level of service: 

 

• Repair the assets as they fail 

• Operate and maintain the existing assets 

• Rehabilitate the assets 

• Replace the assets 

 

Provided the level of service is met, it is generally appropriate to replace certain assets when the 

LOS goals are not met or risk exceeds the community’s tolerance. Annual costs of ownership 

include risk costs, repairs, and maintenance. Risk costs are the cost impacts of a failure and 

associated emergency repairs. The Criticality step helps to prioritize projects by risk, but the 

costs of renewal must also be considered for a complete benefit/cost analysis. 

 

 
 

The primary tool for life-cycle planning of major assets is the Business Case Evaluation (BCE). 

It is a defendable way to determine if a project is needed and how best to address it. The BCE 

supports rational decisions to select the lowest lifecycle cost alternative and minimize risk, thus 

providing the greatest value to the customer.  

 

The Business Case Evaluation is recommended for major assets that do not meet the current LOS 

or are nearing the end of useful life. The basic BCE Steps are:  

 

• Define the problem and drivers.  

• Identify and screen alternatives, including "no action". 

• Develop life cycle costs including capital, operational, and maintenance costs, for each 

alternative. 

• Define risk costs (financial, environmental, and social = "triple bottom line"). 

• Recommend the alternative with the lowest net present value that meets the LOS. 

 

Benefit/Cost analysis using the BCE process should be applied to Wolfeboro’s major assets as 

they approach the end of useful life.  

5.3. Optimizing Pipe Renewals 

Life cycle costs have been identified for budget planning but does not say with certainty when 

and where water mains should be replaced. Unknown factors and insufficient information make 

accurate predictions for work that is far in the future impossible. Future tactical modeling is 

required to optimize the replacement year for each pipe segment.  

An asset should be renewed when it no longer 

meets LOS goals and/or when risk exceeds the 

community’s tolerance. 
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An approach used in models such as the AWWA BNL Modeling Tool is to define the service life 

based on the tolerance for risk.  The risk of failure or break rate for pipe generally increases with 

age. Pipes identified as more critical or higher risk have a shorter service life and are cost 

effective to replace sooner. Conversely, pipes with low consequences of failure allow a higher 

break rate to be tolerated and a longer time for replacement. As more data is collected in the 

future, defensible criteria for replacement can be developed to prioritize and optimize pipe 

renewals.  

 

In summary, the specific locations for future water main replacements should be based on factors 

such as: 

• Break rate and tolerance for risk of failure. 

• Coordination with Town road or sewer improvements. 

• System deficiencies and/or hydraulic constraints, if any. 

• Future development and expansion. 
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6. FUNDING PLAN 

6.1. Short Term – Capital Improvement Plan 

Table 10 shows the assets that should be included in a 10-year Capital Improvements Plan (CIP).   

It is assumed that each project will be a complete asset replacement project. 
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Table 10. Water System 10 Year CIP            

Project Notes/References Priority FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 FY 2025 FY 2026 FY 2027 

Water Mains (Pipes Exceeding Typical Useful Life and  Risk Score > 20) 

Dockside  
6" CI pipe installed in 1900 (exceeding expected life) 

to be replaced with new 6" DI pipe.  (55 LF) 
1 $18,000 

         

Estabrook Road 
Possible 4" pipe exceeding expected life to be replaced 

with 6" DI pipe. (280 LF) 
1 $90,000 

         

Green Street 
6" main installed in 1900 to be replaced with 6" DI 

pipe. (710 LF) 
1 $100,000 $130,000 

        

Central Ave  

6" CI pipe installed in 1900 (exceeding expected life) 

to be replaced with new 8" DI pipe (from Depot Street 

to S. Main Street) (300 LF) 

1 
  

$110,000 
       

Pine Street 
Replace 4" CI pipe installed in 1890 with new 8" DI 

Pipe.  (820 LF) 
1 $290,000 

         

N. Main Street 
Downtown Bridge to Forest Rd. (replace 8" CI pipe 

installed in 1889 with 12" DI pipe) (4,370 LF) 
1 

  
$550,000 $402,000 700,000 

     

Mains with Risk Score > 15 

Willow Street 
Replace 4" Steel Pipe installed in 1940 with new 6" DI 

Pipe from Center St intersection (1,280 LF) 
2 

    
 

  
$142,000 

  

Center Street 
Replace 4" Steel Pipe installed in 1891 with new 6" DI 

Pipe from Elm Street to Birch (7,600 LF) 
2 

    
 

  
$495,000 

  

Depot Street 
Replace 6" CI pipe installed in 1890 with 6" DI pipe 

(180 LF) 
2 

     
$58,000 

    

Oak Street 
Replace 6" CI pipe installed in 1900 with new 6" DI 

pipe (330 LF) 
2 

     
$110,000 

    

Pleasant Street 
Replace 6" CI pipe installed in 1900 with new 6" DI 

pipe (Northwest of Oak St., 1,000 LF) 
2 

     
$322,000 

    

River Street 
Replace 6" CI pipe installed in 1900 with new 6" DI 

Pipe (from Center St to Hydrant, 260 LF) 
2 

     
$84,000  

   

South Main Street 
Replace 8" CI pipe installed 1900 with new 8" DI pipe 

(Bridge to Pickering Corner 1,500 LF) 
2 

      
$525,000 

   

Seasonal Service Lines Allowance to repair or replace seasonal service lines 3   $80,000 $80,000 $80,000 $80,000 $80,000 $80,000 $80,000 $80,000 

HORIZONTAL ASSET SUBTOTAL  $498,000 $130,000 $740,000 $482,860 $780,000 $654,000 $605,500 $717,000 $80,000 $80,000 
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Project Notes/References Priority FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 FY 2025 FY 2026 FY 2027 

Vertical Assets 

PRV Station 
Minor replacements including unit heater, exhaust 

fan and louvre, dehumidifier, water meter. 
3 

   
$41,300 

      

Middleton Road BPS 
Perform Pump Station Improvements described in 

UE letter dated 8/28/14 
3 

 
$550,000  

       

South Main Street 

Tank 

Minor equipment replacements as they exceed 

expected life (Tablet Chlorinator, analyzer, exhaust 

fan, etc.) 

3 
  

$45,500 
       

VERTICAL ASSET SUBTOTAL  $0 $550,000 $45,000 $41,300 $0 $0 $0 $0 $0 $0 

Water Treatment Facility 

Miscellaneous Process 

Components 

See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.  
$8,043 $8,043 $8,043 $8,043 $8,043 $8,043 $8,043 $8,043 $8,043 $8,043 

Standard Chemical 

Feed Systems 

See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.  
$3,750 $3,750 $3,750 $3,750 $3,750 $3,750 $3,750 $3,750 $3,750 $3,750 

Bulk Chemical 

Storage 

See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.         
$15,000 

  

Process Equipment 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.  
$11,831 $11,831 $11,831 $11,831 $11,831 $11,831 $11,831 $11,831 $11,831 $11,831 

Instrumentation 

Except Analytical 

See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.  
$3,323 $3,323 $3,323 $3,323 $3,323 $3,323 $3,323 $3,323 $3,323 $3,323 

Control Panels 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.  
$142,500 

         

Polymer Feed System 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.     
$15,000 

      

Clarifiers  
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.           
$130,000 

Filters 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.          
$50,000 

 

Treatment Unit 

Underdrains 

See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.     
$100,000 

      

SCADA Computers  
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.    
$15,000 

       

Standby Generator 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.          
$142,500 

 

Electrical (Filter 

Building) 

See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.          
$60,000 
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Project Notes/References Priority FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 FY 2025 FY 2026 FY 2027 

HVAC (Filter 

Building) 

See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.          
$112,500 

 

Doors and Windows 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.          
$70,350 

 

Mower/Blower 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.    
$2,700 

       

ATV 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.        
$9,000 

   

Pickup Truck  
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details. 
         $20,000  

HVAC (Pump 

Building) 

See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.          
$20,000 

 

Roof (Pump Building) 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.          
$5,700 

 

Fence and Gate 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.          
$43,000 

 

Water Tank 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.     
$150,000 

      

Laboratory 

Equipment 

See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.  
$5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 

Paving 
See Water Treatment Facility (WTF) Capital 

Improvements Plan (CIP) date 2/10/17 for details.    
$31,800 

       

WATER TREATMENT FACILITY SUBTOTAL  $174,447 $31,947 $81,447 $296,947 $31,947 $31,947 $40,947 $61,947 $555,997 $161,947 

Water Department Equipment and Vehicles 

Vehicle Replacements Replacement cost for Vehicles  $75,000   $21,000 $30,000   $25,000  $125,000 

Water Department 

Equipment 
Replacement cost for Equipment         $5,000   

VEHICLE AND EQUIPMENT SUBTOTAL  $75,000   $21,000 $30,000   $30,000  $125,000 

TOTAL 
 

$747,447 $711,947 $866,447 $842,107 $841,947 $685,947 $646,447 $808,947 $635,997 $366,947 

1. Costs based on complete replacement.  

*Costs are in 2017 dollars 
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These assets represent the near term projects based on the risk score described in Section 4. A 

majority of the water mains targeted for replacement within the next 10 years have exceeded 

their expected useful life. Replacing these aging mains prior to failure may prevent a critical 

crisis in the near future and improve the hydraulics of the system by removing tuberculated    

mains from the system. They should be addressed as soon as funding is available and 

coordinated with other infrastructure projects. 

 

Costs are estimates for planning purposes and include construction, engineering and contingency 

as follows: 

 

Horizontal Assets 

• 4” and 6” Pipe = $322/LF  

• 8” Pipe = $350/LF 

• 10” and 12” Pipe = $378/LF 

• 14” Pipe = $406/LF 

• 16” Pipe = $434/LF 

• 20” Pipe = $490/LF 

 

Specific Vertical Assets Costs can be located within Appendix A. 

6.2. Long Term Funding Strategy  

The long term funding step evaluates how to best meet the costs of maintenance, repair, 

rehabilitation, and replacement of assets. Long term planning is required because the funding 

needs are significant and unsustainable if deferred until the future.  

 

Wolfeboro’s potential sources of funding include: 

• Revenues 

o Water user charge 

• Capital reserve funds 

o Set aside by budget or surpluses 

• Debt 

• Grants 

 

Funding requirements for long term replacement costs are summarized in Table 11. Level 

funding is recommended to spread out the high cost of future projected projects. For example, a 

significant portion of the water mains are due to be replaced in the 2040’s. It behooves the Town 

to begin proactively planning for their replacement now. A majority of the rehabilitation and 

replacement costs will occur after 2070, so the average annual cost to be set aside for future 

water main projects can be divided into two planning periods (2010s-2060s and 2070s-2120s).  
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Table 11.  Total Water System Rehabilitation and Replacement Costs  

Replacement Decade Cost 

Planning Period 1 

2010’s $5,410,000 

2020’s $5,648,000 

2030’s $3,004,000 

2040’s $6,081,000 

2050’s $7,555,000 

2060’s $2,837,000 

Planning Period 1 Total $30,615,000 

Cost per year $510,000 

Planning Period 2 

2070’s $11,876,000 

2080’s $19,492,000 

2090’s $19,492,000 

2100’s $18,212,000 

2110’s $16,619,000 

2120’s $4,396,000 

Planning Period 2 Total $89,965,000 

Cost per year $1,499,000 

TOTAL $120,580,000 

 

 

As shown in Table 11 above, the Town will need to invest approximately $510,000 per year for 

the next 60 years. The Town’s 2017 combined budget for the Water Treatment Facility and 

Distribution is approximately $1.6M with $103,159 targeted towards asset repairs and 

replacement (approximately $33,924 for the WTF and $69,235 for the distribution system). 

 

Alternatively, the Town could save and/or invest $1,005,000 per year (total planning cost spread 

evenly over 120 years). 

 

It is recommended that the Town increase its annual asset replacement budget to meet the 

expected future costs. 

 

High levels of saving would reduce future risk, but places a greater burden on current users 

through rate impacts. The target amount of capital reserves to set aside depends on the level of 

future risk that Wolfeboro accepts. As the system ages, future evaluations should better quantify 

risk and adjust the required capital reserves if necessary.  
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7. COMMUNICATION AND IMPLEMENTATION 

An Asset Management Plan is a working, living document, constantly being updated. These 

updates come from the employees and customers. Both the staff and customers provide 

important information that can help to keep asset management effective. A communication plan 

lays out how to get this information, and make sure that both staff and customers understand the 

importance of Asset Management.  

7.1. Training for Staff 

Each employee’s input and knowledge of the system is vital to a successful and accurate Asset 

Management Plan. The employees must understand their role, and how they can help to improve 

the overall functionality of the system. Developing an Asset Management Charter issued to 

employees can help get everyone on the same page, and work towards a common goal.  

 

The staff who run the system know the most about it, and can help when deciding which assets 

are at the highest risk and need the most attention. An effective way for them to communicate 

this information to the decision makers is by keeping logs of maintenance and repairs done on 

the system. When something like a main break occurs, the following information should be 

recorded in the DOForm Asset Record as well as the Asset Management Plan:  

 

• Cause of failure 

• Location 

• How it was fixed 

• Downtime and impact to consumer 

• Cost  

• Any difficulties or unexpected obstacles in repairing 

 

The same approach should be used for repairs done at the reservoir, treatment facilities, tanks 

and pumping stations. This will help identify the cost of maintaining each asset, and allow for a 

cost comparison to be made for replacement. This information can help identify if replacing an 

old asset is more cost effective than continuing with the routine maintenance.     

 

Goals of Staff Training: 

• Employees should understand the importance of asset management planning  

• Documenting asset failures  

7.2. Customer Outreach   

Getting feedback from customers helps to keep the Level of Service up to date. Listening to 

customer complaints and comments can change the type of service provided, which can affect 

priority of assets, and how much risk a system is willing to accept.    

 

Customers should also understand how and why money is being spent on system repairs and 

asset replacements. A more informed public will be more willing to approve rate increases to 

ensure they receive the type of service they want.  
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Objectives for customer outreach include: 

• Communicate the benefits that new infrastructure will provide to customers in terms 

of improved water quality and availability.        

• Provide the necessary communication support to allow for successful increases in water 

rates. 

7.3. Suggested Communication Plan 

Modes of delivery/communication:  

 

Table 12. Communication Plan 

Audience  Outreach Strategies  

Internal - Staff • Conduct team meetings on strategic goals, record keeping, 

and importance of asset management. 

• Develop record keeping protocols within DOForms of 

repairs – make it easy to record important information. 

External - Customers • Create system to map location of complaints in order to 

suggest future improvement needs. 

• Notify customers of system updates (projects, issues, 

construction location/time) through the following medias: 

o System water bills 

o Brochures  

o Local newspapers  
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8. CONCLUSIONS 

8.1. Summary of Assets  

The Town Wolfeboro currently owns and operates approximately 211,609 LF (40 miles) of 

water main of various materials, age, and sizes.  

 

The Town’s vertical water system assets include the following facilities: 

 

• South Main Street Water Storage Tank 

• PRV Station 

• Middleton Road Booster Pumping Station 

• Water Treatment Facility 

 

The Water Treatment Facility was not evaluated as part of this Asset Management Plan. 

However, a previous evaluation (Wolfeboro WTF Capital Improvements Plan, UE 2017) was 

used and the recommendations were incorporated into the attached CIP. 

8.2. Critical Assets 

Using the methodology described in Section 4.1, the water main assets were scored for 

Probability of Failure and Consequence of Failure and given a Risk Score.  Results were 

incorporated into the Asset Management Inventory spreadsheet (Appendix A). 

 

The highest risk assets and recommended replacement years are summarized in Table 13. 
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Table 13.  Critical Assets (Risk Score > 20) 

Asset Recommended Action Priority Year of Action 

Dockside  6" CI pipe installed in 1900 

(exceeding expected life) to be 

replaced with new 6" DI pipe 

1 

2018 

Estabrook Road Possible 4" pipe exceeding expected 

life to be replaced with 6" DI pipe. 

1 
2018 

Green Street 6" main installed in 1900 to be 

replaced with 6" DI pipe 

1 
2018/2019 

Central Ave  6" CI pipe installed in 1900 

(exceeding expected life) to be 

replaced with new 6" DI pipe (from 

Depot Street to S. Main Street) 

1 

2020 

Pine Street Replace 4" CI pipe installed in 1890 

with new 8" DI Pipe.  

1 
2018 

N. Main Street* Downtown Bridge to Forest Rd. 

(replace 8" CI pipe installed in 1889 

with 12" DI pipe) 

1 

2020/2021/2023 

*Recommended action based on “Water Model Update and Extended Time Calibration” (UE, 2013) recommendations. It should 

be noted that increasing the size of the Main Street pipe will cause lower residual pressures at higher elevations until a 12” loop is 

constructed north of Downtown. 

8.3. 10-Year CIP 

A 10-year CIP has been provided with projects that address the following: 

• Most critical assets (Risk Score >20) 

• Water Mains Assets that have exceeded their expected useful life (Risk Score >12) 

• Vertical Assets (RPV Station, South Main Street Tank, and the Middleton Road Booster 

Pumping Station) to be replaced within the next 10 years. 

• Water Treatment Facility Projects  

• Water Department Vehicles and Equipment 

 

For the purpose of planning, the costs associated with the proposed 10-year CIP is for complete 

replacement and in 2017 dollars.  

8.4. Long Term Funding Needs  

The average annual costs to be set aside for future water main projects are divided into two 

planning periods. Planning Period 1 (2010s-2060s) and Planning Period 2 (2070s-2120s) are 

described below: 
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• Planning Period 1 

o 0-60 years 

o Approximate total cost for rehabilitation and replacement = $30,615,000 

o Approximately $510,000 needed per year  

• Planning Period 2 

o 60-120 years 

o Approximate total cost for rehabilitation and replacement = $89,965,000 

o Approximately $1,499,000 needed per year 

 

Alternatively, the Town could save and/or invest $1,005,000 per year (total planning cost spread 

evenly over 120 years). 

 

High levels of saving would reduce future risk, but places a greater burden on current users 

through rate impacts. The target amount of investment depends on the level of future risk that 

Wolfeboro accepts. As the system ages, future evaluations should better quantify risk and adjust 

the required investment if necessary.  
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9. RECOMMENDATIONS  

9.1. AM Plan Implementation and Future Tasks 

• Continue to collect and update asset data and condition assessment in GIS.  

o Record service and failure history for assets to refine the estimated useful 

life. These records can be used to update asset data.  

• Apply AM principles (criticality, risk assessment, remaining useful life, etc.) to 

lower-tier assets (i.e. valves, hydrants, services). 

• Review and adopt the Level of Service (LOS). 

• Monitor performance data, complaints, etc. to ensure LOS is being met, and refine 

LOS Statement as needed.  

• Update critical assets as renewals are made and information is collected. 

o As assets are replaced and refurbished, update the “Probability of Failure” 

ranking to identify which assets are most critical.  

• Update life cycle costs and budgeting as needed. 

• Submit plan to DES for Asset Management Grant Reimbursement. 

 

9.2.  AM Communication 

• Establish a Communication Program for customers, demonstrating the value of 

service and justifying the funding to sustain needs. Program elements may 

include: 

o Distribute AM brochure to customers.  

o AM content on website. 

o Public information meetings for major projects. 

o Customer surveys. 

• Educate and inform all staff on AM principles and process.  

• Conduct team meetings on strategic goals, record keeping, and asset management 

decisions. 

• Allow asset information to be accessible and shared by staff. 

9.3. Administrative Tasks  

• Perform a water rate evaluation to assess the potential impact of the 

recommendations of this report. 

9.4. CIP – Near Term Projects 

• Program the recommended projects (Section 6.1) into the CIP. 

• Evaluate cost effective alternatives for proposed projects. 

• Refine the scope, cost, and schedule for projects. 

• Update CIP funding needs in future rate evaluations. 

• Implement recommended capital improvements. 
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9.5. Long Term Funding 

• Increase annual capital reserve contributions to $343,000 per year for Planning 

Period 1 and 1,283,000 per year for Planning Period 2 to support long term asset 

renewals unless current CIP expenditures meet asset replacement/rehabilitation. 

• Alternatively, the Town could save and/or invest $813,000 per year (total 

planning cost spread evenly over 120 years). 

• The required capital reserve depends on the level of future risk that is accepted. 
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The Level of Service (LOS) Statement defines 
the way in which the utility managers and oper-
ators want the system to perform over the long 
term.  
 
The following highlight Wolfeboro’s LOS state-
ment. 
Quality 

• Maintain clean and safe drinking water in 
compliance with State and Federal Regula-
tions. 

Availability  

• Make water available to as many Wolfeboro 
residents as economically feasible.  

Supply  

• Minimize watering bans. 

• Minimize non-revenue water and manage 
bleeders. 

Distribution 

• Minimum water pressure should be 35 psi, 
with average pressure ranging from 60 to 80 
psi.  

Reliability  

• Notify customers 48 hours prior to planned 
shutdowns. 

• Respond to supply or quality issues affect-
ing a significant level of customers within 1 
to 2 hrs. 

LEVEL OF SERVICE  
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The following techniques are used to help keep 
Asset Management a successful on-going pro-
cess. 
 

• Continually updating the asset inventory 
and condition of assets over time. 

• Update the Level of Service over time. 
Keep consistent with desired performance 
and customer expectations. 

• Repair or replace assets that have a high 
probability of failure and high consequence 
of failure. 

• These will have the largest impacts 
on the system. 

ASSET MANAGEMENT 
STRATEGIES  

Keys to Successful AM 
 
Keep it simple 
Form a living document 
Bring everyone on board  



Water Sources and Treatment 

• Upper Beech Pond Reservoir 

• Water from the Reservoir flows by gravity 
to the Water Treatment Facility on North-
line Road. 

• There the “raw” water is filtered and treat-
ed for pH adjustment and disinfection be-
fore entering the distribution system. 

Water Distribution Stations 

• The Town maintains a pressure reducing 
valve (PRV) station to drop the high ser-
vice pressure (due to changes in elevation)
to normal operating pressure within the 
Town. 

• Middleton Road Booster Pumping Station 
(BPS). The BPS provides increased service 
pressures along Middleton Road, a low 
pressure area. 

Water Storage 

• Water Treatment Facility Clearwell (1.0 
million gallons) 

• South Main Street Water Storage Tank (0.5 
million gallons) 

Distribution Mains 

• Wolfeboro owns and operates approxi-
mately 40 miles of water main of various 
materials, age, and sizes.  

• In addition to the water mains, Wolfeboro 
owns and operates approximately 8 miles 
of 1-2 inch seasonal service lines. 

What is Asset Management? 
Asset Management (AM) planning is a decision
-making tool that helps managers determine 
how to operate and maintain their systems at 
the lowest cost while maintaining the desired 
level of service. It consists of the following: 
 
Asset Inventory - What the system owns.  
Level of Service - How the system performs. 
Critical Assets - Identifying the most im-
portant risks and assets. 
Life Cycle Costing - Costs of maintaining the 
system. 
Long-Term Funding Strategy - How the 
system will pay the costs. 

How does it help? 
Safe and reliable drinking water is critical to 
public health and quality of life in our commu-
nities. Significant investments have been made 
to build water infrastructure, but these systems 
are aging. Utilities will soon be faced with ex-
cessive costs to maintain service.  
 
AM helps to better understand the condition 
of the water system, current and future defi-
ciencies and needs, and the financial resources 
necessary to rehabilitate and replace assets 
when necessary. 

THE WOLFEBORO WATER SYSTEM LIFECYCLE COSTS 

LONG TERM FUNDING PLAN 

Life Cycle Costs 

• The average annual cost to be set aside for 
future projects is approximately $800,000. 
This may be reduced by leveraging alterna-
tive sources of funding (i.e. grants, SRF 
loans, coordination with other Capital pro-
jects). 

 
 
 

Cost Estimates 
Underwood Engineers estimated costs over 
the next 120 years based on expected life span 
of assets. Costs included both major refurbish-
ments and replacement of assets.  

INFO YOU SHOULD KNOW 

$0.00

$5,000,000.00

$10,000,000.00

$15,000,000.00

$20,000,000.00

$25,000,000.00

2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 2110 2120

Total Asset Replacement Costs By Decade

Service Meters

Vehicles and Equipment

PRV Station

Middleton Road Booster

Station
South Main Street Storage

Tank
Unknown Water Mains




