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1. Study Overview 
1.1 Overview 

In September 2014, the Town of Wareham, Massachusetts (Town) retained GHD to develop a 20-

year Capital Improvement Plan (CIP) for the Town’s wastewater infrastructure. The contract time for 

the project is one year. The following tasks are included in the scope of the project: 

1. Review existing wastewater infrastructure using available record drawings, site visits, and 

other information available from the Town. 

2. Identify an age for facilities, estimate replacement age, and estimate replacement costs 

based on GHD’s cost estimating experience. 

3. Conduct pumping station-specific evaluations as needed. 

4. Conduct a criticality analysis of systems within the scope of study. 

5. Develop a CIP which includes the following: 

a.  Listing of the capital projects or equipment to be purchased. 

b.  Priority list for projects, if applicable. 

c.  Determination of project costs. 

d.  Financing plan for the listed projects. 

e. Timeframe for the completion of each project. 

f.  Justification for each project. 

The following tasks are not included in the scope of the project: 
 

1. Identification of potential improvements which may be required to meet future, more stringent 

permits or upgraded capacity. 

2. Identification of projects that do not involve existing infrastructure. 

3. Flood-related mitigation measures.  

4. Facility observations by specialists at targeted locations including structural, electrical, HVAC, 

and/or instrumentation engineers. 

1.2 Past Studies and Data 

The following past studies and data were reviewed as part of this evaluation: 
 

1. Swifts Beach I/I Study-Letter Report, produced by OSD Engineering Consultants, November 

2014. 

2. Pumping station condition assessments compiled by Town of Wareham Water Pollution 

Control Facility (WPCF) staff. 

3. WPCF Upgrade Project No. M02-03 drawings produced by Camp Dresser & McKee Inc., 

October 2001. 
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2. Criticality Analysis Methodology 
2.1 Overview 

The Town of Wareham owns and operates a WPCF that collects and treats wastewater from 

approximately 60% of the Town. The WPCF was originally constructed in the 1970s and upgraded 

in 2005. The facility has a 1.5 million gallons per day (mgd) design capacity. The majority of the 

original equipment at the WPCF was replaced during the 2005 upgrade. The Town’s original 

collection system was also constructed during the 1970s and has since been expanded. The 

pumping stations in the collection system range in construction year from 1970 to 2012. The 

majority of the equipment in each station dates to its original construction date. 

The design life of mechanical equipment is typically 20 years. Much of the equipment at the older 

pumping stations, as well as the WPCF equipment that was not replaced during the upgrade, is well 

past its design life. The design life of collection system piping and concrete structures (buildings 

and tanks) is assumed to be a minimum of 50 years. Portions of the existing collection system have 

either exceeded or are approaching their design life.  

To determine renewal or replacement priorities and project future financial needs a criticality 

analysis was conducted. A criticality analysis is a decision-making tool that can be used to prioritize 

projects. It outlines capital projects recommended to maintain the existing level of service for the 

Town’s infrastructure. No costs are included for potential improvements required to meet a future, 

more stringent effluent permit or for improvements to existing infrastructure (such as flood-proofing 

infrastructure). A criticality analysis is conducted by establishing a rating for three variables: 

 Likelihood of Failure (LoF) 

 Consequence of Failure (CoF) 

 Risk Assessment Rating 

The methodology used to determine each variable is described in this section. 

2.2 Likelihood of Failure (LoF) 

LoF is determined by considering both the condition and performance of existing equipment.  

2.2.1 Condition Assessment 

Knowledge of the remaining life of an asset allows a facility to make a sound decision related to 

rehabilitation options and the timing of replacements. The challenge for most facilities is to spend 

less time on reactive maintenance and more time on preventative maintenance. When work can be 

planned, the cost of maintenance is significantly less.   

Condition issues exist if the asset currently operates sufficiently, but either the critical equipment or 

structure is aged or in a deteriorated state. For this study, the design life of mechanical equipment is 

considered to be 20 years and the design life of concrete structures and underground pipes is a 

minimum of 50 years. 

The criteria used in the condition assessment is outlined in Table 2-1. 
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Table 2-1  Condition Assessment 

Rating Guidelines 
Condition Score Condition Description of Asset Range of Remaining Life 

1 – Excellent Asset is like new, fully operable and well 
maintained. 

80 to 100% remaining life left 

2 – Good Asset is sound and well maintained but may 
be showing some signs of wear.  

55 to 80% remaining life left 

3 – Moderate Asset is functionally sound, showing normal 
signs of wear relative to use and age. 

25 to 55% remaining life left 

4 – Poor Asset functions, but requires a sustained 
high level of maintenance to remain 
operational. 

10 to 25 % remaining life left 

5 - Failing Effective life exceeded and/or excessive 
maintenance cost incurred. 

10% or less 

2.2.2 Performance Assessment 

Performance issues exist if the asset is either unable to sufficiently meet a level of service or if 

extraordinary means are necessary to keep it working properly to meet a level of service. 

Performance issues were noted during site walk-throughs and/or during discussions with WPCF 

staff. The criteria used for the performance assessment is outlined in Table 2-2.  

Table 2-2  Performance Assessment 

Rating Guidelines 
Performance Score Performance Description of Asset 

1 – Excellent Asset consistently performs at or above required design standard and 
full efficiency. 

2 – Good Asset is performing at required design standard. Efficiency of equipment 
may be slightly diminished. 

3 – Moderate Asset meets basic design standards but may require regular 
maintenance or other measures to perform at a high level. Asset has 
minor failures or diminished efficiency and some performance 
deterioration. Likely showing modest increased maintenance 
and/operations costs. 

4 – Poor Asset cannot meet all required design standards (e.g. cannot meet peak 
conditions). Significant operational maintenance or other measures are 
required to sustain performance Near term scheduled rehabilitation or 
replacement needed. 

5 - Failing Asset cannot meet the required design standard. Immediate 
replacement or rehabilitation is needed.  

2.2.3 Likelihood of Failure Ranking 

After both a condition and performance score have been assessed, the higher of the two rankings is 

used as the LoF. For example, if a piece of equipment was installed a year ago (condition 

assessment rating of 1) but requires significant maintenance (performance assessment rating of 4), 

the LoF is rated as 4.  
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2.3 Consequence of Failure (CoF) 

The criticality of a piece of equipment is determined by the CoF. Criticality can be significant in 

several areas including health and safety of personnel, meeting the facility’s discharge permit limits, 

treatment process viability, damage to other assets that rely on the equipment, and cost for 

rehabilitation or replacement. The guidelines used to establish a CoF are outlined in Table 2-3. 

Table 2-3  Consequence of Failure Guidelines 

Rating Guidelines WPCF Examples 
1 – Negligible Failure of asset will not result in 

significant consequential damages. 
Alternative systems or processes are in 
place to allow the asset to be out of 
service for an extended time period until 
repair/replacement, with negligible 
impact on performance or safety. 

Failure of a plant water system if 
the facility can use potable water 
backup for all processes; or failure 
of an automatic control system for 
a process normally operated in 
manual mode; or failure of an 
HVAC system in a non-occupied 
building without cold or heat-
sensitive equipment. 

2 – Marginal Failure of asset may result in minor to 
moderate consequential damages, 
minor violations, inconvenience to 
personnel, inability to meet required 
design standard, or some adverse 
publicity or complaints. Often used for 
assets which can be repaired or 
replaced prior to critical consequences 
occurring. 

Failure of gate/valves infrequently 
used; or failure of an HVAC 
system in a normally occupied 
building such as a Control 
Building; or failure of 
instrumentation used for 
monitoring only where manual 
samples could be used instead; or 
failure of an odor control system 
which could lead to some 
complaints but not major negative 
publicity. 

3 – Critical Failure of asset likely to result in injury, 
significant permit violation, significant 
consequential damages, or significant 
negative publicity. 

Failure of an influent pumping 
system, resulting in sewage 
overflow until a bypass system can 
be put in place; or failure of 
treatment processes which could 
result in effluent permit violation. 

4 - Catastrophic Failure of asset likely to cause serious 
injury or loss of life, long-term 
environmental damage, or sudden 
failure of other significant assets. 

Failure of the main power 
distribution system, resulting in 
loss of entire treatment facility 
operation; or failure of gaseous 
chlorination system which could 
cause serious injury or loss of life. 

2.4 Prioritization of Needs Using the Risk Assessment Matrix 

The concept of risk can be used to prioritize scarce capital and operating budgets. The risk of not 

meeting the established level of service for a portion of the infrastructure is a function of the 

probability the equipment will fail (LoF) and the consequence of it failing (CoF). The two variables 

are used to assign a risk rating from the risk assessment matrix, shown in Table 2-4. 
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Table 2-4  Risk Assessment Matrix 

CoF Rating  → 
↓  LoF Rating Negligible (1) Marginal (2) Critical (3) Catastrophic (4) 
Failing (5) Medium High Very High Very High 

Poor (4) Medium High Very High Very High 

Moderate (3) Low Medium High Very High 

Good (2) Low Low Medium High 

Excellent (1) Low Low Medium High 

2.5 Priority List of Projects and Timeframe for Project Completion 

The risk assessment matrix allows the Town to develop a plan to prioritize projects by the risk they 

pose. The plan is divided into four stages; years 1 through 3, 4 through 5, 6 through 10, and 10+. 

Projects in the one- to three-year timeframe are those with a very high risk that should be 

addressed immediately. Projects with a high risk are qualified as needing improvements in the four- 

to five-year year timeframe. Medium risk projects are recommended for implementation in the 6- to 

10-year timeframe. Low risk projects are anticipated in the 10+-year timeframe.  

  



 

GHD | Report for Wareham, Massachusetts, Capital Improvement Plan - 86/18489/ | 6 

3. Current State of Wastewater 
Infrastructure 
3.1 Wareham Water Pollution Control Facility  

The Wareham WPCF was originally constructed in the 1970s and upgraded in 2005. The facility is 

designed to treat an annual average flow of 1.5 mgd. Most of the mechanical equipment at the 

facility was installed during the 2005 upgrade and is approximately halfway through its useful 

design life.  

The individual components of the WPCF are outlined below. 

3.1.1 Administration Building 

The Administration Building was constructed in 2005 and houses the plant staff, control room, 

coffee room, mechanical room, conference room, storage, and restroom facilities.  

Condition Issues 

The mechanical equipment and building are both well within their design life. 

Performance Issues 

No performance issues were noted during site walk-throughs or in discussions with WPCF staff. 

Risk Assessment 

Table 3-1 summaries the failure risks associated with the Administration Building. 

Table 3-1  Administration Building Risk Assessment 

Component Sub-Component LoF CoF Risk Rating 
Administration Building Structure 2 2 Low 

Architectural  2 2 Low 

Heating, ventilation, air conditioning 3 2 Medium 

Electrical  3 2 Medium 

Instrumentation and controls 3 2 Medium 

3.1.2 Anoxic Tanks 

The facility has two anoxic selector tanks. Flow 

enters each tank through a 24-inch ductile iron 

gravity pipe. Each tank has three floating mixers. 

Condition Issues 

Both of the anoxic selector tanks and associated 

equipment were constructed during the 2005 

upgrade. The mechanical equipment and tanks are 

well within their design life. 

Performance Issues 

During a site walk-through, it was noted that several 

of the spray nozzles around the perimeter of the tanks are broken. 



 

GHD | Report for Wareham, Massachusetts, Capital Improvement Plan - 86/18489/ | 7 

Risk Assessment 

Table 3-2 summarizes the failure risks associated with the anoxic tanks. 

Table 3-2  Anoxic Tanks Risk Assessment 

Component Sub-Component LoF CoF Risk Rating 
Anoxic tanks Process equipment 3 2 Medium 

Structures 2 2 Low 

Piping 2 2 Low 

Valves and gates 2 2 Low 

Stairs, handrail, grating, hatches 2 2 Low 

Electrical 3 2 Medium 

Instrumentation and controls 3 2 Medium 

3.1.3 Aeration Tanks 

The facility has three aeration basins. 

Condition Issues  

Aeration Tank Nos. 1 and 2 were constructed in the 1970s 

and retrofitted during the 2005 upgrade project. Aeration 

Tank No. 3 was constructed during the 2005 upgrade. All 

of the aeration tank process equipment was installed 

during the 2005 upgrade. 

Performance Issues 

The WPCF staff has noted the concrete of the two older 

tanks is pitted and in need of repair. The uncertainty of the 

structural integrity of the walkways in Aeration Tank Nos. 1 

and 2 is also a concern. During a site visit, it was noted 

that the process piping aeration valves should be 

downsized for better process air control.  

Risk Assessment 

Table 3-3 summarizes the failure risks associated with the aeration tanks. 

Table 3-3  Aeration Tanks Risk Assessment 

Component Sub-Component LoF CoF Risk Rating 
Aeration Tanks Process equipment 3 2 Medium 

Piping 2 2 Low 

Valves and gates 4 2 High 

Stairs, handrail, grating, hatches 2 2 Low 

Electrical 3 2 Medium 

Instrumentation and controls 3 2 Medium 

Aeration Tank Nos. 1 and 2 Structures 5 3 Very High 

Aeration Tank No. 3 Structures 2 3 Medium 
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3.1.4 Sludge Dewatering Building  

The Sludge Dewatering Building is a two-story building which houses a polymer system on the first 

floor, a single gravity belt thickener on the second floor, and a pump room in the basement. Air from 

the Sludge Dewatering Building is treated with a biofilter system. 

Condition Issues 

The Sludge Dewatering Building was originally constructed in the 1970s and modified during the 

2005 upgrade project. The majority of the equipment in the building was installed during the 2005 

upgrade project. The building’s structural and architectural features have approximately 10% 

remaining life until they reach their minimum design life of 

50 years, resulting in a high LoF rating. Once the building 

is 50 years old, it is recommended a condition evaluation 

be conducted to determine its expected remaining life. 

Performance Issues 

No performance issues were noted during the site walk-

through or during discussions with the staff. 

Risk Assessment 

Table 3-4 summarizes the failure risks associated with the 

Sludge Dewatering Building. 

Table 3-4  Sludge Dewatering Building Risk Assessment 

Component Sub-Component LoF CoF Risk Rating 
Dewatering Building Architectural 5 2 High 

Structural 5 2 High 

HVAC 3 2 Medium 

Electrical 3 2 Medium 

Instrumentation and controls 3 2 Medium 

Gravity belt thickener 3 2 Medium 

Thickened sludge transfer pump 3 2 Medium 

Sludge storage transfer pump 3 2 Medium 

Filtrate transfer pump 3 2 Medium 

Inline grinder 3 2 Medium 

Natural gas burner 3 2 Medium 

Base-mounted pumps 3 2 Medium 

Biofilter 3 2 Medium 

3.1.5 Filter/Blower Building 

The Filter/Blower Building houses three effluent filters, a mudwell, filter backwash clearwell, and a 

pump room in the basement of the building. The building also contains a UV disinfection system, 

effluent Parshall flume, chemical feed system (alum and sodium hypochlorite), and a Blower Room 

where the filter backwash, aeration, and equalization blowers are located. A methanol bulk storage 

and feed system is located outside the building.  
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Condition Issues 

The Filter Building was constructed during the 2005 upgrade. The majority of the equipment in the 

building was also installed during the 2005 upgrade.   

Performance Issues 

During a site walk-through, rust was observed on equipment. The 

operators noted several performance issues with equipment at the 

Filter/Blower Building: 
 

1. The roof HVAC unit has failed and is need of replacement 

2. Roof repairs are needed. 

3. The denitrification filters plug frequently. 

4. The plant water system is potentially undersized for the 

needs of the facility and frequently experiences low water 

pressure. 

Based on the operators’ comments, the performance ranking was 

increased for the items noted above, resulting in an elevated LoF. 

Risk Assessment 

Table 3-5 summarizes the failure risks associated with the Filter/Blower Building. 

Table 3-5  Filter/Blower Building Risk Assessment 

Component Sub-Component LoF CoF Risk Rating 
Filter/Blower 
Building 

HVAC 5 3 High 

Electrical 3 2 Medium 

Instrumentation and controls 3 2 Medium 

Architectural 2 2 Low 

Structural 2 2 Low 

Denitrification filters 4 2 High 

Clearwell 2 2 Low 

Plant water system 4 2 High 

Internal recycle pump 3 2 Medium 

Flow equalization pump 3 2 Medium 

Aeration blowers 3 2 Medium 

Equalization blowers 3 2 Medium 

Filter backwash blowers 3 2 Medium 

Base-mounted pumps 3 2 Medium 

Alum bulk storage tanks 3 2 Medium 

Sodium hypochlorite storage feed system 3 2 Medium 

Electronic metering pumps 3 2 Medium 

Chemical feed system 3 2 Medium 

Methanol tank 3 2 Medium 

UV disinfection system 3 2 Medium 
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3.1.6 Headworks 

The Headworks Building contains a septage receiving station, vortex grit trap influent screen, and 

influent Parshall flume. 

Condition Issues 

The Headworks Building was constructed during the 2005 

upgrade project. The majority of the process equipment in 

the building was installed during the same project. Air from 

the Headworks Building is treated with a biofilter system. 

Performance Issues 

During the site walk-through, rust and peeling paint were 

observed on equipment. No other issues were noted by the 

WPCF staff.   

Risk Assessment 

Table 3-6 summarizes the failure risks associated with the Headworks Building. 

Table 3-6  Headworks Building Risk Assessment 

Component Sub-Component LoF CoF Risk Rating 
Headworks Building HVAC 3 2 Medium 

Electrical 3 2 Medium 

Instrumentation and controls 3 2 Medium 

Architectural 2 2 Low 

Structural 2 2 Low 

Fire alarm system 3 3 High 

Fire protection system sprinklers 3 3 High 

Manual bypass screen 3 2 Medium 

Headworks biofilter 3 2 Medium 

Influent fine screen 3 2 Medium 

Septage receiving station 3 2 Medium 

Vortex grit classifier 3 2 Medium 

Shaftless grit screw classifier 3 2 Medium 

Septage receiving station blower 3 2 Medium 

Biofilter humidification system 3 2 Medium 
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3.1.7 Influent Equalization Basins 

The facility has two influent equalization basins. Aeration is provided to the basins through diffusers 

at the bottom of each basin. The equalization blowers are located in the Filter/Blower Building. 

Condition Issues 

Both influent equalizations basins and associated equipment, were installed during the 2005 

upgrade.  

Performance Issues 

No performance issues were noted during site walk-throughs or in discussions with WPCF staff. 

Risk Assessment 

Table 3-7 summarizes the failure risks associated with the influent equalization basins. 

Table 3-7  Influent Equalization Basins Risk Assessment 

Component Sub-Component LoF CoF Risk Rating 
Equalization basins Instrumentation and controls 3 2 Medium 

Electrical 3 2 Medium 

Equalization pumps 3 2 Medium 

Equalization basins 3 2 Medium 

3.1.8 Distribution Boxes and Flow Measurement 

Condition Issues 

The majority of the distribution boxes, meter vaults, 

and Parshall flumes at the facility were constructed 

during the 2005 upgrade. The aeration basin flow 

distribution structure, originally constructed in the 

1970s, was modified to distribute flow between the 

two original tanks and the tank constructed during 

the 2005 upgrade. 

Performance Issues 

The WPCF operator noted that flow is evenly 

distributed through the aeration basin flow 

distribution structure to the three tanks.  

Risk Assessment 

Table 3-8 summarizes the failure risks associated with the distribution boxes and meter vaults. 

Table 3-8  Distribution Boxes and Meter Vaults Risk Assessment 

Component Sub Component LoF CoF Risk Rating 
Distribution box 
 

Equalization flow splitter box 2 2 Low 

Aeration basin flow distribution 3 3 High 

Secondary clarifier flow distribution 2 2 Low 

Influent distribution box 2 2 Low 

Flow measurement Flow meter vault 3 2 Medium 

Influent Parshall flume 3 2 Medium 

Effluent Parshall flume 3 2 Medium 
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3.1.9 Operations Building 

The Operations Building contains a Lab Room on the first floor and a Pump Room in the basement. 

Condition Issues 

The Operations Building was originally constructed in the 1970s and retrofitted during the 2005 

upgrade. The building’s structural and architectural features have approximately 10% remaining life 

until they reaches their minimum design life of 50 years, resulting in a high LoF rating. Once the 

building is 50 years old, it is recommended a condition evaluation be conducted to determine its 

expected remaining life. 

Performance Issues 

WPCF staff noted that the Operations Building roof is in need of repair. It was also stated that the 

scum pumps were installed in the 1970s, are well past their useful design life, and are observed to 

be cracking and breaking. 

Risk Assessment 

Table 3-9 summarizes the failure risks associated with the Operations Building. 

Table 3-9  Operations Building Risk Assessment 

Component Sub-Component LoF CoF Risk Rating 
Operations Building  Architectural 5 2 High 

Structural 5 2 High 

HVAC 3 2 Medium 

Electrical 3 2 Medium 

Instrumentation and controls 3 2 Medium 

Roof 5 3 Very High 

Scum pumps 5 2 High  

Return sludge pumps 3 2 Medium 

Waste sludge pumps 3 2 Medium 

Base mounted pumps 3 2 Medium 

Internal recycle pumps 3 2 Medium 

3.1.10 Standby Generators 

The facility has two standby generators; one is located in the Operations Building and the second is 

located outdoors. 

Condition Issues 

The outdoor emergency generator was installed during the 2005 upgrade. The standby generator 

located in the Operations Building was installed in the 1970s and is well past its design life. 

Performance Issues 

No performance-related issues were noted during site walk-throughs or discussions with WPCF 

staff. 

Risk Assessment 

Table 3-10 summarizes the failure risks associated with the standby generator. 
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Table 3-10  Standby Generator Risk Assessment 

Component Sub-Component LoF CoF Risk Rating 
Generator 1000 kW outdoor generator 3 3 High 

350 kW generator in Operations Building 5 3 Very High 

3.1.11 Septage Equalization Tanks and Pump and Blower Buildings 

The facility has four septage equalization basins and two Pump and Blower Buildings. 

Condition Issues 

The majority of the equipment in the Pump and Blower Buildings was installed in the 1970s and is 

well past its useful life. The buildings’ structural and architectural features have approximately 10% 

remaining life until they reach their minimum design life of 50 years, resulting in a high LoF rating. 

Once the buildings are 50 years old, it is recommended a condition evaluation be conducted to 

determine their expected remaining life. 

Performance Issues 

No performance issues were noted during the site walk-throughs or in discussion with WPCF staff. 

Risk Assessment 

Table 3-11 summarizes the failure risks associated with the Pump and Blower Buildings. 

Table 3-11  Pump and Blower Buildings Risk Assessment 

Component Sub-Component LoF CoF Risk Rating 
Pump and Blower Buildings Architectural 5 2 High 

Structural 5 2 High 

HVAC 5 2 High 

Electrical 5 2 High 

Instrumentation and controls 5 2 High 

Plunger pumps 5 2 High 

Mixers 5 2 High 

Blowers 5 2 High 

3.1.12 Secondary Clarifiers 

The facility has three circular secondary clarifiers. An alum feed point is located at the secondary 

clarifier distribution box prior to the clarifiers. Scum from the clarifiers is pumped to sludge storage. 

Condition Issues 

Secondary Clarifier Nos. 1 and 2 were constructed in the 1970s. The equipment for these clarifiers 

dates to the original construction and is well past its useful design life. Secondary Clarifier No. 3 

and its associated equipment was constructed during the 2005 upgrade.  

Performance Issues 

No performance issues were noted during the site walk-through or through discussions with WPCF 

staff. 

Risk Assessment 

Table 3-12 summarizes the failure risks associated with the secondary clarifiers. 
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Table 3-12  Secondary Clarifiers Risk Assessment 

Component Sub Component LoF CoF Risk Rating 
Clarifiers Nos. 1 and 2 Structural 5 3 Very High 

Electrical 5 3 Very High 

Instrumentation 5 3 Very High 

Process equipment 5 3 Very High 

Clarifier No. 3 Structural 2 3 Medium 

Electrical 3 3 High 

Instrumentation 3 3 High 

Process equipment 3 3 High 

3.1.13 Site/Civil 

Condition Issues 

The majority of the roads, underground piping, and manholes at the facility were constructed in the 

1970s and are approaching the end of their useful design life. 

Performance Issues 

No performance issues were noted in site walk-throughs or in conversations with WPCF staff. 

Risk Assessment 

Table 3-13 summarizes the failure risks associated with the site and civil aspects of the facility. 

Table 3-13  Site/Civil Risk Assessment 

Component Sub-Component LoF CoF Risk Rating 
Site/civil Roads 5 2 High  

Underground piping 5 2 High 

Manholes 5 2 High 

Paint 3 2 Medium 

Stormwater management and site landscaping 2 1 Low 

Fencing/site security 3 1 Low 

Site lighting 3 1 Low 

3.1.14 Sludge Storage Tanks 

The facility has two sludge storage tanks in one concrete structure. 

Condition Issues 

The sludge storage tanks were originally constructed in the 1970s. The majority of the equipment 

was installed during the same time period and is well past its useful design life. The concrete 

structures structural and architectural features have approximately 10% remaining life until they 

have reached their minimum design life of 50 years, resulting in a high LoF rating. Once the 

concrete structure is 50 years old, it is recommended that a condition evaluation be conducted to 

determine its expected remaining life and whether it needs to be replaced or repaired. 

Performance Issues 

No performance issues were noted during site walk-throughs or in discussions with WPCF staff. 
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Risk Assessment 

Table 3-14 summarizes the failure risks associated with the sludge storage tanks. 

Table 3-14  Sludge Storage Tanks Risk Assessment 

Component Sub-Component LoF CoF Risk Rating 
Sludge storage tanks Architectural 5 2 High 

Structural 5 2 High 

HVAC 5 2 High 

Electrical 5 2 High 

Instrumentation and controls 5 2 High 

Sludge tank blowers 5 2 High 

Sludge tank mixers 5 2 High 

3.1.15 Soda Ash Tower 

The facility has a 12-foot diameter chemical storage silo, which also contains a 200-gallon soda ash 

solution tank, mixer, feed pump, and emergency shower/eyewash. 

Condition Issues 

The soda ash tower was installed during the 2005 upgrade. 

Performance Issues 

WPCF staff noted that the heating element in the tower is insufficient to adequately heat the tower, 

leading to chemical caking. 

Risk Assessment 

Table 3-15 summarizes the failure risks associated with the soda ash tower. 

Table 3-15  Soda Ash Tower Risk Assessment 

Component Sub-Component LoF CoF Risk Rating 
Soda ash tower Structural 2 2 Low 

HVAC 4 2 High 

Instrumentation and controls 3 2 Medium 

Electrical 3 2 Medium 

Eyewash system 3 3 High 

Mix tank 3 2 Medium 

Mixer 3 2 Medium 

Pumps 3 2 Medium 

Piping 3 2 Medium 

Vibrators 3 2 Medium 

Gates and valves 2 2 Low 

3.2 Pumping Stations and Collection System 

There are currently 43 pumping stations within the Town’s collection system. All of the stations are 

either owned or operated by the Town, with the exception of the Police Station Pumping Station, 

which is privately owned and operated and thus not included in this study.  
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Flow from the Town of Bourne is handled by the following four pumping stations; Cohasset 

Narrows, Dick’s Pond, Depot Street and Saltworks Road. The Town of Bourne is responsible for 

17.9% of the capital costs for these pump stations and associated force mains. 

The stations’ age of construction ranges from 1970 to 2012. The majority of equipment in each 

station was installed during its original construction. The equipment in over half of the stations is 

well past its useful design life. Once equipment has exceeded its design life, it is essentially 

operating on “borrowed time” and is no longer considered reliable. As the equipment continues to 

age, the cost of operating and maintaining it will increase. Some of the equipment, such as the 

mechanical equipment in the Town’s five ejector stations, is obsolete and replacement parts are 

difficult and costly to obtain. Ejector stations are no longer considered a common pumping station 

technology and certain parts for these stations can no longer be readily ordered and must be 

specially fabricated when they fail. Therefore, a component failure could lead to long-term 

equipment outages and potentially costly temporary measures when equipment replacement is 

necessary. The condition of the collection system piping in each sewershed is unknown.  

A schematic of the Town’s collection system is shown in Figure 3-1. As illustrated, the system has 

several key stations which collect flow from many other stations. If any of these key stations were to 

fail, all of the upstream stations would be affected. The majority of these key stations are among the 

oldest in the collection system. The Narrows is the Town’s oldest station and has the greatest 

number of dependent stations (17). Several key stations also serve vital infrastructure, such as the 

Town’s hospital and Fire Department headquarters, increasing their criticality. 

Since the age and criticality of the pumping station and piping in the same sewershed is similar, the 

risk analysis of the Town’s pumping stations and collection system was conducted by sewershed. A 

sewershed is defined as the extent of the collection system that flows into a pumping station. A map 

of the Town’s sewersheds is shown in Figure 3-2.  

3.2.1 Condition Issues 

A rating was assigned based on the criteria outlined in Table 2-1. As previously stated, the design 

life of pumping station equipment is assumed to be 20 years, and for collection system piping and 

masonry buildings, a minimum of 50 years  

The condition of each pumping station was assessed based on the expected remaining life of its 

equipment. The condition of each sewershed’s collection system was assessed based on a 

minimum 50-year lifespan. Although the lifespan of collection system infrastructure may potentially 

extend beyond 50 years, it is recommended the infrastructure be investigated further once it has 

reached this age, to determine if replacement or repair is needed. 
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3.2.2 Performance Issues 

Pumping station performance issues were noted in the condition assessments compiled for each 

station by WPCF staff. The condition assessments are included in Appendix A. 

The Town has recently purchased a camera to conduct Closed Circuit Television (CCTV) 

inspections on portions of their collection system. They have also invested in equipment to clean 

the collection system piping.  

An infiltration and inflow (I/I) study was completed by OSD Engineering Consultants on the Swifts 

Beach sewer collection system in 2014. The Swifts Beach sewer collection system is comprised of 

the Ruggles catchment area and the Smith Avenue catchment area. It was concluded that there is 

evidence of excessive I/I in the Ruggles catchment area and recommended that the area be 

investigated further through smoke testing, house-to-house surveys, flow monitoring, and CCTV 

inspections. While evidence of excessive I/I was not found in the Smith Avenue catchment area, it 

was recommended the collection area be subdivided into smaller study areas and investigated 

further. The Town plans to continue conducting I/I studies and performing CCTV inspections on 

portions of their system in order to assess whether performance issues exist within the system. 

3.2.3 Consequence of Failure 

CoF for each pumping station and its associated collection system was determined by the criteria 

outlined in Table 2-3. The following variables were used in prioritizing the severity of a pumping 

station failing: 
 

1. Is any critical infrastructure served by the sewershed? Critical infrastructure includes 

hospitals, fire stations, police stations, schools, Town Hall, and emergency shelters. 

2. Is the sewershed located in a Zone II water supply area? 

3. Is the sewershed located in a Priority and Estimated Habitat Area, as defined by the 

Massachusetts Endangered Species Act (MESA)? 

4. How many other pumping stations are dependent (flow into) the pumping station? 

If a sewershed (pumping station and associated collection system) met any of the criteria detailed 

above, it was assigned a higher CoF. 

3.2.4 Risk Assessment 

Table 3-16 summarizes the failure risks associated with the pumping stations. Table 3-17 

summarizes the failure risks associated with the collection system. LoF is determined based on the 

age of infrastructure. As outlined in Table 2-1, infrastructure with less than 10% of its remaining life 

has the highest likelihood of failure. As discussed previously, it is recommended that masonry 

structures and collection system piping be inspected as it approaches 50 years, to determine if 

replacement or repairs are needed.  
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Table 3-16  Pumping Stations Risk Assessment 

Component 
Year 

Commissioned LoF CoF 
Risk 

Rating Additional Comments 
Narrows 1970 5 4 Very 

High 
Sewershed contains hospital 
and fire headquarters. 
17 pumping stations flow into 
Narrows. 

Depot Street 1989 5 4 Very 
High 

Sewershed contains fire station. 
Five pumping stations flow into 
Depot Street. 

Dick’s Pond 1989 5 4 Very 
High 

Sewershed in a Zone II water 
protection area. 
Three pumping stations flow into 
Dick’s Pond. 

Cohasset Narrows 1989 5 4 Very 
High 

Sewershed contains Bourne fire 
station and Bourne Police 
Department. 
Two pumping stations flow into 
Cohasset Narrows. 

Springborne 1991 5 3 Very 
High 

Sewershed contains Town’s 
emergency shelter. 
Two pumping stations flow into 
Springborne. 

East Boulevard 1971 5 3 Very 
High 

Sewershed contains school. 
One pumping station flows into 
East Boulevard. 

Minot 1980 5 3 Very 
High 

Sewershed contains school. 

Onset Heights 1996 5 3 Very 
High 

Sewershed contains estimated/ 
priority rare species area. 

Kennedy Lane 2004 3 3 High Sewershed contains three 
schools and Town Hall. 
11 pumping stations flow into 
Kennedy Lane. 

Hynes Field 1971 5 2 High Nine pumping stations flow into 
Hynes Field. 

Onset Pier 1971 5 2 High Five pumping stations flow into 
Onset Pier. 

Nanumette Air 
Station 

1989 5 2 High Five pumping stations rely on 
the Nanumette Air Station. 

South Water 
Street 

1971 5 2 High Four pumping stations flow into 
South Water Street. 

Pine Tree Estates 
(Terry Lane) 

1992 5 2 High Two pumping stations flow into 
Pine Tree Estates. 

Smith 1978 5 2 High One pumping station flows into 
Smith. 

North Boulevard 1971 5 2 High  

South Boulevard 1972 5 2 High  

Pinehurst 1978 5 2 High  

Bay Street 1989 5 2 High  

Green Street 1989 5 2 High  
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Component 
Year 

Commissioned LoF CoF 
Risk 

Rating Additional Comments 
Peter Copper 1989 5 2 High  

Woodbury 1989 5 2 High  

Hill Street 
Jefferson Shores 

1990 5 2 High  

Saltworks Road 1990 5 2 High  

Riverside 1996 5 2 High  

Briarwood 2006 3 3 High Sewershed contains estimated/ 
priority rare species area. 

Hathaway 2006 3 2 Medium Five pumping stations flow into 
Hathaway. 

Arnold 2006 3 2 Medium Two pumping stations flow into 
Arnold. 

Cromsesset 2012 1 3 Medium Sewershed contains 
estimated/priority rare species 
area. 
One pumping station flows into 
Cromsesset. 

Thatcher 
(Industrial Park 2) 

2012 1 3 Medium Sewershed contains school. 
One pumping station flows into 
Thatcher. 

Kendrick 
(Industrial Park 1) 

2012 3 2 Medium  

Linwood 2005 3 2 Medium  

French Street 2006 3 2 Medium  

Leonard Street 2006 3 2 Medium  

Thirteenth Street 2006 3 2 Medium  

Indian Neck 2010 2 2 Low One pumping station flows into 
Indian Neck. 

Oak Street 2010 2 2 Low One pumping station flows into 
Oak Street. 

Avenue A 2011 2 2 Low One pumping station flows into 
Avenue A. 

Parkwood 2010 2 2 Low  

Apple Street 2012 1 2 Low  

Mattapoisett 
Road 

2012 1 2 Low  

Ruggles 2012 1 2 Low  

Table 3-17  Collection System Risk Assessment 

Component 
Year 

Commissioned LoF CoF 
Risk 

Rating Additional Comments 
Narrows 1970 5 4 Very 

High 
Sewershed contains hospital 
and fire headquarters. 
17 pumping stations flow into 
Narrows. 

Depot Street 1989 3 4 Very 
High 

Sewershed contains fire station. 
Five pumping stations flow into 
Depot Street. 
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Component 
Year 

Commissioned LoF CoF 
Risk 

Rating Additional Comments 
Dick’s Pond 1989 3 4 Very 

High 
Sewershed in a Zone II water 
protection area. 
Three pumping stations flow into 
Dick’s Pond. 

Cohasset Narrows 1989 3 4 Very 
High 

Sewershed contains Bourne fire 
station and Bourne Police 
Department. 
Two pumping stations flow into 
Cohasset Narrows. 

Springborne 1991 3 3 High Sewershed contains Town’s 
emergency shelter 
Two pumping stations flow into 
Springborne 

East Boulevard 1971 4 3 Very 
High 

Sewershed contains school. 
One pumping station flows into 
East Boulevard. 

Minot 1980 3 3 High Sewershed contains school. 

Onset Heights 1996 2 3 Medium Sewershed contains estimated/ 
priority rare species area. 

Kennedy Lane 2004 2 3 Medium Sewershed contains three 
schools and Town Hall. 
11 pumping stations flow into 
Kennedy Lane. 

Hynes Field 1971 4 2 High Nine pumping stations flow into 
Hynes Field. 

Onset Pier 1971 4 2 High Five pumping stations flow into 
Onset Pier. 

Nanumette Air 
Station 

1989 3 2 Medium Five pumping stations rely on the 
Nanumette Air Station. 

South Water 
Street 

1971 4 2 High Four pumping stations flow into 
South Water Street. 

Pine Tree Estates 
(Terry Lane) 

1992 3 2 Medium Two pumping stations flow into 
Pine Tree Estates. 

Smith 1978 3 2 Medium One pumping station flows into 
Smith. 

North Boulevard 1971 4 2 High  

South Boulevard 1972 4 2 High  

Pinehurst 1978 3 2 Medium  

Bay Street 1989 3 2 Medium  

Green Street 1989 3 2 Medium  

Peter Copper 1989 3 2 Medium  

Woodbury 1989 3 2 Medium  

Hill Street 
Jefferson Shores 

1990 3 2 Medium  

Saltworks Road 1990 3 2 Medium  

Riverside 1996 2 2 Low  

Briarwood 2006 1 3 Medium Sewershed contains estimated/ 
priority rare species area. 

Hathaway 2006 1 2 Low Five pumping stations flow into 
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Component 
Year 

Commissioned LoF CoF 
Risk 

Rating Additional Comments 
Hathaway. 

Arnold 2006 1 2 Low Two pumping stations flow into 
Arnold. 

Cromsesset 2012 1 3 Medium Sewershed contains 
estimated/priority rare species 
area. 
One pumping station flows into 
Cromsesset. 

Thatcher 
(Industrial Park 2) 

2012 1 3 Medium Sewershed contains school. 
One pumping station flows into 
Thatcher. 

Kendrick 
(Industrial Park 1) 

2012 2 2 Low  

Linwood 2005 2 2 Low  

French Street 2006 1 2 Low  

Leonard Street 2006 1 2 Low  

Thirteenth Street 2006 1 2 Low  

Indian Neck 2010 1 2 Low One pumping station flows into 
Indian Neck. 

Oak Street 2010 1 2 Low One pumping station flows into 
Oak Street. 

Avenue A 2011 1 2 Low One pumping station flows into 
Avenue A. 

Parkwood 2010 1 2 Low  

Apple Street 2012 1 2 Low  

Mattapoisett Road 2012 1 2 Low  

Ruggles 2012 1 2 Low  
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4. CIP Project List 
4.1 Overview and Determination of Project Costs 

This 20-year Capital Improvement Plan includes the planning and design (if applicable) phases of 

several important capital projects, with the goal of timely replacement of existing aged 

infrastructure. Anticipated planning level project costs were determined using GHD cost estimating 

experience. Costs are presented as total capital cost in ENR index year of 2015. 

4.1.1 New, Renewal, and Replacement Projects 

This study was completed to estimate the anticipated costs necessary to maintain the existing level 

of service for the Town’s existing wastewater infrastructure. No costs were carried for potential 

improvements at the WPCF which may be required to meet future, more stringent permits or for 

upgrading the capacity of existing equipment. Projects that do not involve existing infrastructure are 

not included in this evaluation. 

Renewal and replacement projects are recommended when major portions of the infrastructure 

require rehabilitation or replacement, respectively. Tables 4-1, 4-2, and 4-3 outline renewal and 

replacement projects proposed between 2015 and 2035 for the collection system, pumping stations, 

and WPCF, respectively. The tables show the project, estimated project cost, and the timeframe in 

which the project may occur and includes a justification for each project. The projected year of 

investment for the projects is based on age, condition, and remaining life data provided for the 

Town’s infrastructure. Total annual estimated capital costs for the 20-year period are shown in 

Figure 4-1 in 2015 dollars. The total annual estimated capital costs include anticipated projects for 

the WPCF, collection system, and pumping stations. The expenditure for each year is shown as the 

average of the timeframe.  
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Table 4-1  Collection System Project List 

Item 
No. Location Project Justification Price Scope 

Timeframe Bucket 

0-3 Years 3-5 Years 6-10 Years 10+ Years New Project 
Renewal 
Project 

Replacement 
Project 

1 Collection system Investigation and 
rehabilitation 

Infrastructure 
condition/age 

$1,000,000  Allowance for study, 
investigation and remediation 

$1,000,000              

2 Collection system Investigation and 
rehabilitation 

Infrastructure 
condition/age 

$1,000,000  Allowance for study, 
investigation and remediation 

$1,000,000              

3 Collection system Investigation and 
rehabilitation 

Infrastructure 
condition/age 

$1,000,000  Allowance for study, 
investigation and remediation 

$1,000,000              

4 Collection system Investigation and 
rehabilitation 

Infrastructure 
condition/age 

$1,000,000  Allowance for study, 
investigation and remediation 

  $1,000,000            

5 Collection system Investigation and 
rehabilitation 

Infrastructure 
condition/age 

$1,000,000  Allowance for study, 
investigation and remediation 

  $1,000,000            

6 Collection system Investigation and 
rehabilitation 

Infrastructure 
condition/age 

$1,000,000  Allowance for study, 
investigation and remediation 

    $1,000,000          

7 Collection system Investigation and 
rehabilitation 

Infrastructure 
condition/age 

$1,000,000  Allowance for study, 
investigation and remediation 

    $1,000,000          

8 Collection system Investigation and 
rehabilitation 

Infrastructure 
condition/age 

$1,000,000  Allowance for study, 
investigation and remediation 

    $1,000,000          

9 Collection system Investigation and 
rehabilitation 

Infrastructure 
condition/age 

$1,000,000  Allowance for study, 
investigation and remediation 

    $1,000,000          

10 Collection system Investigation and 
rehabilitation 

Infrastructure 
condition/age 

$1,000,000  Allowance for study, 
investigation and remediation 

    $1,000,000          

11 Collection system Investigation and 
rehabilitation 

Infrastructure 
condition/age 

$3,000,000  Allowance for study, 
investigation and remediation 

      $3,000,000        

12 Collection system Investigation and 
rehabilitation 

Infrastructure 
condition/age 

$3,000,000  Allowance for study, 
investigation and remediation 

      $3,000,000        

13 Collection system Investigation and 
rehabilitation 

Infrastructure 
condition/age 

$3,000,000  Allowance for study, 
investigation and remediation 

      $3,000,000        

14 Collection system Investigation and 
rehabilitation 

Infrastructure 
condition/age 

$3,000,000  Allowance for study, 
investigation and remediation 

      $3,000,000        

15 Collection system Investigation and 
rehabilitation 

Infrastructure 
condition/age 

$3,000,000  Allowance for study, 
investigation and remediation 

      $3,000,000        

16 Collection system Investigation and 
rehabilitation 

Infrastructure 
condition/age 

$3,000,000  Allowance for study, 
investigation and remediation 

      $3,000,000        

17 Collection system Investigation and 
rehabilitation 

Infrastructure 
condition/age 

$3,000,000  Allowance for study, 
investigation and remediation 

      $3,000,000        

18 Collection system Investigation and 
rehabilitation 

Infrastructure 
condition/age 

$3,000,000  Allowance for study, 
investigation and remediation 

      $3,000,000        

19 Collection system Investigation and 
rehabilitation 

Infrastructure 
condition/age 

$3,000,000  Allowance for study, 
investigation and remediation 

      $3,000,000        

20 Collection system Investigation and 
rehabilitation 

Infrastructure 
condition/age 

$3,000,000  Allowance for study, 
investigation and remediation 

      $3,000,000        

 TOTAL $40,000,000  $3,000,000 $2,000,000 $5,000,000 $30,000,000    
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Table 4-2  Pumping Station Project List 

Item 
No. Location Project Justification Price Scope 

Timeframe Bucket 

0-3 Years 3-5 Years 6-10 Years 10+ Years 
New 

Project 
Renewal 
Project 

Replacement 
Project 

1 Narrows Condition 
evaluation 

Infrastructure 
condition/age 

    
$20,000           

2 Depot Street Condition 
evaluation 

Infrastructure 
condition/age 

    
$20,000           

3 Dick's Pond Condition 
evaluation 

Infrastructure 
condition/age 

    
$20,000           

4 Cohasset Narrows Condition 
evaluation 

Infrastructure 
condition/age 

    
$20,000           

5 East Boulevard Condition 
evaluation 

Infrastructure 
condition/age 

    
$20,000           

6 Minot Condition 
evaluation 

Infrastructure 
condition/age 

    
$20,000           

7 Oneset Heights Condition 
evaluation 

Infrastructure 
condition/age 

    
$20,000           

8 Springborne Condition 
evaluation 

Infrastructure 
condition/age 

    
$20,000           

9 Narrows Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

$2,600,000           

10 Depot Street Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

$2,100,000           

11 Dick's  Pond Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

$2,100,000           

12 Cohasset Narrows Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

$2,100,000           

13 East Boulevard Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

$1,600,000           

14 Minot Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

$1,600,000           

15 Onset Heights Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

$2,100,000           

16   Pump station 
evaluation 

Evaluate pump stations 
scheduled to be 
rehabilitated in years 5-10 
in order to determine 
priority projects 

  Evaluation 

$50,000           

17 Springborne Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

$2,100,000           

18 Kennedy Lane Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

  $2,100,000         

19 Hynes Field Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

  $2,100,000         

20 Onset Pier Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

  $2,100,000         

21 South Water Street Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

  $2,100,000         

22 Pine Tree Estates Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

  $2,100,000         
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Item 
No. Location Project Justification Price Scope 

Timeframe Bucket 

0-3 Years 3-5 Years 6-10 Years 10+ Years 
New 

Project 
Renewal 
Project 

Replacement 
Project 

23 Smith Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

  $2,600,000         

24 North Boulevard Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

    $2,100,000       

25 South Boulevard Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

    $1,600,000       

26 Pinehurst Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

    $2,100,000       

27 Bay Street Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

    $1,600,000       

28 Green Street Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

    $1,600,000       

29 Peter Cooper Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

    $1,600,000       

30 Woodbury Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

    $1,600,000       

31 Hill Street 
Jefferson Shores 

Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

    $1,600,000       

32 Saltworks Road Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

    $2,100,000       

33 Riverside Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

    $1,600,000       

34 Linwood Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

    $1,600,000       

35 Briarwood Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

    $2,100,000       

36   Pump station 
evaluation 

Evaluate pump stations 
scheduled to be 
rehabilitated in years 10+ 
in order to determine 
priority projects 

  Evaluation 

    $    50,000       

37 Hathway Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

      $1,600,000     

38 Arnold Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

      $2,100,000     

39 Cromsesset Road Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

      $1,600,000     

40 Thatcher PS Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

      $1,600,000     

41 Kendrick PS Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

      $2,100,000     

42 French Street Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

      $2,100,000     

43 Leonard Street Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

      $2,100,000     

44 Thirteenth Street Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

      $1,600,000     
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Item 
No. Location Project Justification Price Scope 

Timeframe Bucket 

0-3 Years 3-5 Years 6-10 Years 10+ Years 
New 

Project 
Renewal 
Project 

Replacement 
Project 

46 Indian Neck Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

      $2,600,000     

47 Oak Street Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

      $2,100,000     

48 Apple Street Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

      $2,100,000     

49 Avenue A Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

      $1,600,000     

50 Parkwood Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

      $1,600,000     

51 Mattapoisett Road Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

      $2,100,000     

52 Ruggles Pump station 
rehabilitation 

Infrastructure 
condition/age 

  Replace mechanical 
equipment 

      $2,600,000     

 TOTAL $16,490,000 $13,100,000 $21,250,000 $29,500,000    
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Table 4-3  WPCF Project List 

Item 
No. Location Project Justification Price Scope 

Timeframe Bucket 

0-3 Years 3-5 Years 6-10 Years 10+ Years 
New 

Project 
Renewal 
Project 

Replacement 
Project 

1 Headworks General painting Rust and peeling paint observed 
during site walk-through 

$1,000  General painting, 
materials only 

  $1,000  
   

2 Anoxic tanks Replace broken spray 
nozzles 

Broken nozzles observed during 
site walk-through 

$1,000  Nozzle replacement,  
materials only 

  $1,000  
   

3 Aeration Tank 
Nos. 1 and 2 

Epoxy inside of tank WPCF staff have observed 
concrete pitting in tanks 

$416,200  Apply epoxy liner 
$420,000    

   

4 Aeration tanks Downsize aeration 
control valves 

Downsizing valves will provide 
improved process control and 
energy efficiency 

$100,000  Install new aeration 
valves $100,000    

   

5 Filter/Blower 
Building  

General painting Rust observed during site walk-
through 

$1,000  General painting , 
materials only 

  $1,000  
   

6 Sludge holding 
tanks 

General painting Rust observed during site walk-
through 

$1,000  General painting, 
materials only 

  $1,000  
   

7 Operations 
Building 

Operations Building 
roof 

WPCF staff noted roof needs 
replacement 

$60,000  Roof replacement 
$60,000    

   

8 Filter Building Roof/HVAC-Blower 
Building 

WPCF staff noted roof unit needs 
to be replaced and roof needs to 
be repaired 

$36,000  Roof unit 
replacement/roof 
repair 

$40,000    
   

9 WPCF Blowers/motors WPCF staff noted project required 
for process control at plant 

$200,000    
$200,000    

   

10 Denitrification 
filters 

Replace filter media WPCF staff noted filters plug 
constantly and overflow 

    
$200,000    

   

11 Plant water 
system 

Replace plant water 
system 

Plant water system undersized $105,000    
$110,000    

   

12 Aeration tanks Flow distribution WPCF staff noted uneven flow 
distribution between aeration 
tanks impacting treatment 

    
$500,000    

   

13 Operations 
Building 

Generator 
replacement 

Equipment past its useful life $190,000  Replace generator 
$190,000    

   

14 Secondary 
Clarifiers Nos. 1 
and 2 

Replace clarifier 
equipment  

Equipment past its useful life $600,000    
$430,000    

   

15 Secondary 
Clarifiers Nos. 1  
and 2 

Resurfacing clarifiers WPCF staff noted concrete pitting  $150,000  Clarifier resurfacing 
$150,000    

   

16 Soda ash tower Replace heating 
system 

WPCF staff noted chemical caking 
occurring due to inadequate heat 
in the tower 

$40,000  Replace heating 
system  $40,000   

   

17 Operations 
Building 

Replace scum pumps Equipment past useful life and 
failing 

$45,000  Replace scum 
pumps 

 $45,000   
   

18 WPCF Rehabilitate equipment 
approaching the end of 
useful life 

Equipment approaching end of 
useful life 

$2,600,000   
   $2,600,000 

   

19 WPCF Replace outdated 
controls equipment 

Equipment approaching end of 
useful life 

   
 $150,000 $500,000  

   

 TOTAL $4,546,200  $2,400,000 $235,000 $504,000 $2,600,000    
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Figure 4-1  20-Year Annual Estimated Capital Cost Needs (2015 Dollars) 

Figure 4-2 shows the anticipated annual debt service for these projects if the Town were to obtain 

SRF, or similar, funding (20-year, 2% loans) for the projects. (It should be noted that certain aspects 

of proposed projects, such as design, are not fundable through the SRF program. It was assumed 

for this study that a similar rate loan would be obtained for these portions of the project.) 
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Figure 4-2  Debt Service Schedule for Projects Slated for Years 1 to 20 
(2015 Dollars) 

4.2 Financing Plan for Projects Slated for Years 1-5 

A five-year plan has a short-term timeframe and focuses on the immediate needs of the 

infrastructure. The five-year expenditure analysis illustrates the need for replacement of numerous 

assets. A potential schedule for the projects slated for years 1 to 5 is described below and outlined 

in Figure 4-3. 

  



 

GHD | Report for Wareham, Massachusetts, Capital Improvement Plan - 86/18489/ | 33 

  

Fi
gu

re
 4

-3
  F

in
an

ci
ng

 P
la

n 
fo

r 
P

ro
je

ct
s 

S
la

te
d 

fo
r 

Y
ea

rs
 1

 t
o 

5 



 

GHD | Report for Wareham, Massachusetts, Capital Improvement Plan - 86/18489/ | 34 

4.2.1 Collections System Projects 

The condition of much of the Town’s collection system is unknown. It is recommended that the 

Town implement an annual investigation and rehabilitation program in order to assess the condition 

of the collection system.  

4.2.2 Pumping Station Projects 

Approximately 20% of the Town’s pumping stations have a Very High criticality rating and contain 

mechanical equipment well past its useful life. An additional 45% of the pumping stations received a 

High criticality rating. It is recommended an Engineering Report1 for all stations classified as Very 

High or High in order to prioritize replacement of mechanical equipment in the stations. An 

Engineering Report is used to identify remedies for long-standing problems in a particular area of 

infrastructure. The Engineering Report should consider the infrastructure’s existing capacity and 

evaluate any additional flows that may be expected due to known developments or as identified as 

part of the Comprehensive Wastewater Management Planning (CWMP) process. The Engineering 

Report should also assess the integrity of the pumping stations’ architectural and structural 

features. 

In Year 1, conduct an Engineering Report for pumping stations with a Very High criticality rating. 

Prioritize stations with a High criticality for years 4 and 5, and 6 through 10. The Engineering Report 

should consider future pump station flows and necessary improvements due to capacity and/or 

condition. 

In Years 2 and 3, design and construct improvements identified in the Engineering Report for the 

Very High criticality stations (listed below): 

 Narrows 

 Depot Street 

 Dick’s Pond  

 Cohasset Narrows 

 East Boulevard 

 Minot 

 Onset Heights 

 Springborne 

In Year 3, conduct an Engineering Report for the pumping stations which have a High criticality 

rating. 

In Years 4 and 5, design and construct improvements identified in the Engineering Report for 

prioritized High criticality stations (all High criticality pumping stations are listed below): 

 Kennedy Lane 

 Hynes Field 

 Onset Pier 

 South Water Street 

 Pine Tree Estates 

 Smith 
                                                      
1 An Engineering Report is typically the most basic requirement that MassDEP requires be submitted with a State 
Revolving Fund (SRF) application for project funding. 
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 Nanumette Air Station 

 North Boulevard 

 South Boulevard 

 Pinehurst 

 Bay Street 

 Green Street 

 Peter Cooper 

 Woodbury 

 Hill Street Jefferson Shores 

 Saltworks Road 

 Riverside 

 Linwood 

 Briarwood 

4.2.3 Water Pollution Control Facility Projects 

Very High and High criticality projects were noted during site visits and in discussions with WPCF 

staff. The following schedule is recommended to address these projects: 

Year 1 – Condition evaluation for projects identified as Very High criticality. 

Years 2 and 3 – Design and construct improvements identified on the condition evaluation for 

Very High criticality projects. 

Year 3 – Condition evaluation for projects identified as High criticality 

Years 4 and 5 – Design and construct improvements identified during the condition evaluation 

for High criticality projects.  

4.2.4 Five-Year Capital Improvement Plan 

The proposed project breakdown structure is outlined in Figure 4-4. All costs are shown in 2015 

dollars. If these figures are used in any Town planning documents, an appropriate inflation figure 

should be applied. 
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Figure 4-4  Capital Cost Needs for Projects Slated in Years 1 to 5 (2015 Dollars) 

Figure 4-5 shows the anticipated annual debt service for the WPCF, collection system, and pumping 

station projects if the Town were to obtain SRF funding (20-year, 2% loans) for the projects. The 

figure only shows debt service for the project within Years 1 through 5. (It is noted that certain 

aspects of proposed projects, such as design, are not fundable through the SRF program. It was 

assumed for this study that a similar rate loan would be obtained for these portions of the project.)  

 

Figure 4-5  Debt Service for Years 1 to 5 (2015 Dollars) 
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5. Recommendations and Next Steps 
This CIP identifies the capital costs anticipated to maintain the current level of service for the Town 

of Wareham’s sewer infrastructure. As documented in the report, a sizeable portion of the Town’s 

wastewater equipment is either well past or approaching the end of its useful life.  

The projects recommended in the 20-year CIP are divided into four timeframes based on the 

criticality of the project. The 20-year CIP is a technical evaluation documenting the current state of 

the Town’s infrastructure which will need to be updated at least every five years. The CIP should be 

coordinated with the rate study, currently being undertaken by the Town, for consistency. 

A five-year CIP was also developed, with a short-term focus of addressing immediate infrastructure 

needs. It is recommended the following project schedule be implemented in Years 1 through 5:  

5.1 Year 1 
 

1. Implement an annual budget for an investigation and rehabilitation program of the Town’s 

collection system. 

2. Conduct an Engineering Report for Very High criticality pumping stations (Narrows, Depot 

Street, Dick’s Pond, Cohasset Narrows, East Boulevard, Minot, Onset Heights, and 

Springborne). 

3. Conduct an Engineering Report for High criticality pumping stations to prioritize for Years 4 

and 5 (Kennedy Lane, Hynes Field, Onset Pier, South Water Street, Pine Tree Estates, 

Smith, Nanumette Air Station, North Boulevard, South Boulevard, Pinehurst, Bay Street, 

Green Street, Peter Cooper, Woodbury, Hill Street Jefferson Shores, Saltworks Road, 

Riverside, Linwood, and Briarwood). 

4. Conduct an Engineering Report for Very High criticality WPCF projects 

5.2 Year 2 
 

1. Continue annual investigation and rehabilitation program for the Town’s collection system. 

2. Begin design and construction of Very High criticality WPCF projects. 

3. Begin design and construction of Very High criticality pumping station improvement projects. 

5.3 Year 3 
 

1. Continue annual investigation and rehabilitation program for the Town’s collection system. 

2. Continue construction of Very High criticality WPCF projects. 

3. Continue construction of Very High criticality pumping station improvement projects. 

4. Conduct an Engineering Report of High criticality WPCF projects. 

5. Conduct an Engineering Report of High criticality pumping stations.  

5.4 Year 4 
 

1. Continue annual investigation and rehabilitation program for the Town’s collection system. 
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2. Begin design and construction of High criticality WPCF projects. 

3. Begin design and construction of High criticality pumping station improvement projects 

5.5 Year 5 
 

1. Continue annual investigation and rehabilitation program for the Town’s collection system. 

2. Continue construction of High criticality WPCF projects. 

3. Continue construction of High criticality pumping station improvement projects. 

To fund the projects outlined in the 20-year CIP, it is recommended the Town develop a financing 

plan that is incorporated into user rates. Appropriate inflation factors should be applied to all costs 

presented in this report when the financing and rate plan is developed. 
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This report: has been prepared by GHD for Town of Wareham, Massachusetts and may only be used and 
relied on by Town of Wareham,Massachusetts for the purpose agreed between GHD and the Town of 
Wareham, Massachusetts as set out the scope of work for this project. 

GHD otherwise disclaims responsibility to any person other than Town of Wareham, Massachusetts arising in 
connection with this report. GHD also excludes implied warranties and conditions, to the extent legally 
permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically 
detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered and 
information reviewed at the date of preparation of the report.  GHD has no responsibility or obligation to update 
this report to account for events or changes occurring subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD 
described in this report.  GHD disclaims liability arising from any of the assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by Town of Wareham, Massachusetts and 
others who provided information to GHD (including Government authorities)], which GHD has not 
independently verified or checked beyond the agreed scope of work. GHD does not accept liability in 
connection with such unverified information, including errors and omissions in the report which were caused by 
errors or omissions in that information. 

GHD has prepared the preliminary cost estimate set out in section 4 of this report (“Cost Estimate”) using 
information reasonably available to the GHD employee(s) who prepared this report; and based on assumptions 
and judgments made by GHD . 

The Cost Estimate has been prepared for the purpose of capital improvement planning and must not be used 
for any other purpose. 

The Cost Estimate is a preliminary estimate only. Actual prices, costs and other variables may be different to 
those used to prepare the Cost Estimate and may change. Unless as otherwise specified in this report, no 
detailed quotation has been obtained for actions identified in this report. GHD does not represent, warrant or 
guarantee that the [works/project] can or will be undertaken at a cost which is the same or less than the Cost 
Estimate. 
Where estimates of potential costs are provided with an indicated level of confidence, notwithstanding the 
conservatism of the level of confidence selected as the planning level, there remains a chance that the cost will 
be greater than the planning estimate, and any funding would not be adequate. The confidence level 
considered to be most appropriate for planning purposes will vary depending on the conservatism of the user 
and the nature of the project. The user should therefore select appropriate confidence levels to suit their 
particular risk profile. 
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Appendix A – Pumping Station Condition Assessments 
Compiled by Town of Wareham WPCF Staff 
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