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1.1 OVERVIEW 
According to the town’s Local Comprehensive Plan (LCP), adopted in May 2006, wastewater 
management is one of the top two issues facing the town.  The purpose of the Bourne 
Wastewater Management Study is to identify wastewater management solutions that will 
facilitate the revitalization of Main Street Buzzards Bay and provide a framework for long-term 
wastewater management in greater Bourne.   

Redevelopment planning for the Main Street Area of Buzzards Bay is currently underway and 
this planning concludes that the existing infrastructure and IMA with Wareham for wastewater 
treatment will be inadequate even under current zoning bylaws.  Specifically, on-going parcel 
development will soon result in collected wastewater quantities that will fully utilize the IMA’s 
daily wastewater volume allowance of 200,000 gallons per day. 

The Town’s LCP identifies the Main Street area of Buzzards Bay as a target area to promote 
increased economic development.  Planning is underway to implement bylaw and infrastructure 
modifications to allow for and support a more diversified range of land uses and higher 
development densities.  Achieving the economic development objectives requires identifying 
and constructing additional wastewater collection, treatment and discharge capacity.  It is 
expected that no additional wastewater treatment capacity will be accepted by Wareham.  
Therefore, Bourne must pursue an in-Town solution.  Prudent planning includes developing a 
wastewater management solution that addresses the imperative wastewater needs of the 
Buzzards Bay Area while providing adequate flexibility to adapt to evolving future Town 
wastewater needs. 

Outside the existing Main Street area of Buzzards Bay sewershed, existing wastewater 
infrastructure in Bourne consists primarily of on-site conventional septic systems or cesspools.  
Bourne’s surficial geology is composed primarily of sand deposits, which provide favorable 
conditions for subsurface discharge of wastewater.  However, even properly functioning septic 
systems can negatively impact regional water quality with respect to nutrients.  Of particular 
concern to coastal communities like Bourne is the impact of nitrogen and phosphorus 
discharged from septic systems groundwater flowing to coastal embayments and estuaries and 
fresh water ponds.  Bourne’s estuaries are part of the Massachusetts Estuary Program (MEP), 
which is currently determining water quality conditions required to maintain healthy 
ecosystems within each estuary.  It is anticipated that in Bourne, like many other communities 
throughout Cape Cod, future measures will be required to reduce the nitrogen load to the 
estuaries and phosphorus to fresh water ponds.  The largest component of locally-controllable 
nitrogen is septic system effluent.  Conventional septic systems have limited nitrogen removal 
capabilities. Enhanced treatment at regional, centralized or decentralized facilities will be 
required where development density results in an excessive loading of nutrients to the 
groundwater and receiving marine and/or fresh water body. 
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1.2 BACKGROUND AND PREVIOUS STUDIES 
Town-wide wastewater planning efforts began in the 1960s and included the following studies:   

• 1969 Preliminary Report on Sewerage and Sewage Disposal, prepared by Anderson-
Nichols & Co., Inc. 

• 1972 Supplemental Report on Sewerage and Sewage Disposal, prepared by Anderson-
Nichols & Co., Inc. 

• 1973 Needs Analysis for Buzzards Bay and South Sagamore, prepared by Tibbetts 
Engineering Corp. 

• 1975 Wastewater Management Study, prepared by Anderson-Nichols & Co., Inc. 

• 1984 Draft 201 Facilities Plan, prepared by Anderson-Nichols & Co., Inc. 

The 1969 Report recommended the construction of town-wide sewers and three wastewater 
treatment facilities in the following areas:  two on the north side of the canal in Buzzards Bay 
and Sagamore Beach and one on the south side of the canal serving greater Bourne (South 
Sagamore, Gray Gables, Monument Beach, Pocasset and Cataumet).  Buzzards Bay and South 
Sagamore were identified as areas with the highest need for sewers. Disposal options and costs 
were further developed in the 1972 Supplemental Report.  The town did not proceed with the 
extensive sewer project and voted to engage another consultant to confirm the needs in 
Buzzards Bay and South Sagamore.  The 1973 Needs Analysis for Buzzards Bay and South 
Sagamore confirmed the need for sewers in these areas.   

In 1974 the Town voted to undertake additional study to identify areas suitable for groundwater 
disposal of treated effluent as an alternative to surface water discharge, and the results of the 
study are summarized in the 1975 Wastewater Management Study.  The study concluded that 
surface discharge to the Cape Cod Canal was preferable to groundwater disposal.  A more 
limited plan was recommended to construct a treatment plant and surface water outfall in 
Buzzards Bay to serve the village and another treatment plant and surface water outfall in Gray 
Gables to serve South Sagamore, Bourne, Gray Gables, and the northern part of Monument 
Beach.  The town did not move forward with the recommended projects, and no centralized 
wastewater infrastructure was constructed in the 1970s. 

In the 1980s the town received grants to complete a wastewater facilities plan called the 201 
Facilities Plan.  Again, wastewater needs and alternatives were studied.  The study identified 
three problem areas within the town: 

• Buzzards Bay:  The commercial corridor and adjacent low-lying areas were found to 
have a significant need for sewers due to high groundwater, small lots, high density 
development, groundwater contamination and history of septic system failures.   
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• North Sagamore: Untreated wastewater from thirteen homes along Savory Avenue was 
discharging directly to the Cape Cod Canal.   

• South Sagamore:  Untreated wastewater from several homes was discharging directly to 
the Cape Cod Canal and storm drains within the area.   

Elimination of the illicit discharges in North and South Sagamore was recommended.  In North 
Sagamore a town-owned, Title 5-complying common leachfield was constructed.  The 
connections in South Sagamore were eliminated and Title 5-complying systems were 
constructed.  With the exception of the need area in Buzzards Bay, continued use of on-site 
septic systems with oversight by the Board of Health was recommended for the rest of the 
town. 

In Buzzards Bay, a sewer system was recommended with a treatment plant and groundwater 
disposal fields located at the “C & B site” located off Scenic Highway.  Connection to 
Wareham’s system was considered but was deemed economically infeasible at the time because 
Wareham did not have sewers within the vicinity of Bourne. 

Subsequent to completion of the 1984 Draft 201 Facilities Plan, Wareham expanded their 
sewer system and connection to Wareham’s system became the favorable alternative for 
meeting the needs within Buzzards Bay.  In 1989, an Intermunicipal Agreement (IMA) was 
executed by Bourne and Wareham to allow up to 200,000 gallons per day (gpd) to be 
discharged to the Wareham Water Pollution Control Facility (WPCF).   

Bourne’s existing sewer system was designed and constructed in the early 1990s.  The system 
serves the main commercial corridor and several residential areas in Buzzards Bay as well as 
the Hideaway Village condominium complex off Head of the Bay Road.  The sewer system 
consists of a combination of low pressure and gravity pipelines that serve the majority of the 
parcels located within the sewer service area.  Bourne’s wastewater is pumped from two pump 
stations, the Buzzards Bay Village/Main Street Pump Station and the Hideaway Village Pump 
Station, though forcemains connecting to Wareham’s municipal sewer system.  The sewer 
service area and existing infrastructure are shown on Figure 1-1.   

The remainder of the Town is currently served by on-site septic systems or small multi-lot 
systems with common leachfields. 
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1.3 SCOPE OF SERVICES 
The scope for the Bourne Wastewater Management Study contains three main tasks: 

1. Needs Analysis and Projection of Future Conditions 

2. Development and Assessment of Alternatives 

3. Implementation Plan 

The scope of Task 1 includes the entire town.  In Tasks 2 and 3, activities focus on developing 
alternatives and a recommended plan for Bourne north of the Cape Cod Canal, including the 
Buzzards Bay Main Street Corridor, which has an immediate need for additional wastewater 
treatment and disposal capacity. 

The objectives of Task 1 were to assess the condition of the current wastewater treatment 
infrastructure throughout the entire town, determine location and magnitude of need for 
alternatives to the current treatment and disposal systems, and project future flows.  Specific 
Task 1 activities included: 

1.1. Collect data on existing conditions – Collect data and information from the Town, 
BFDC, and regional planning agencies through meetings and document review.   

1.2. Wastewater needs/problem area identification – Divide the town into several study 
areas, develop evaluation criteria, and perform a town-wide assessment of wastewater 
system performance and impact on public health and the environment.  Identify and 
prioritize areas that need off-site wastewater solutions (sewer systems). 

1.3. Project future conditions – Review local and regional planning information and 
economic and demographic projections.  Forecast future wastewater flows and loads 
for 20-year planning period based on the information that is developed by BFDC’s 
market analysis for Main Street and other available planning information. 

1.4. Prepare Task 1 Report – Prepare report that summarizes Task 1 activities.  Provide a 
draft of the Task 1 Report to the BFDC Wastewater Working Group for review, and 
meet with the group to receive feedback and refine the approach to Task 2. 

The objectives of Task 2 were to identify alternative wastewater management approaches, and 
screen potential in-town and regional locations for suitability of existing and new infrastructure 
to meet the needs.  The result of the Task 2 analysis is a short list of alternatives to meet the 
identified high-priority needs that were further evaluated in Task 3.  Specific Task 2 activities 
included: 
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2.1. Identify wastewater management alternatives – Identify and screen sites within the 
Town for wastewater treatment and groundwater disposal facilities. Perform field 
testing (visual inspection, test pits and percolation tests) to augment the siting analysis. 

2.2. Compare alternatives utilizing cost and non-cost factors – Perform a present worth 
cost analysis of the alternatives.  Evaluate non-cost factors including technical, 
environmental and institutional impacts.   

2.3. Public meeting for needs/alternatives – Conduct a public information meeting and 
publish a “responsiveness summary” addressing questions and comments received 
during the meeting. 

2.4. Identify most feasible alternatives – Develop a short list of the most feasible options.   

2.5. Prepare Task 2 Report – Prepare report that summarizes Task 2 activities.  Provide a 
draft of the Task 2 Report to the BFDC Wastewater Working Group for review, and 
meet with the group to receive feedback and refine the approach to Task 3.  A series 
of Technical Memorandums were prepared in lieu of a Task 2 Report.  The content of 
the Technical Memorandums was incorporated into this Wastewater Management 
Study Report. 

The objective of Task 3 was to select a preferred alternative, develop a recommended plan 
including funding opportunities and implementation schedule, and prepare an Environmental 
Notification Form (ENF).  Specific Task 3 activities included: 

3.1. Plan selection – Meet with BFDC and Town leaders to identify the preferred 
alternative. 

3.2. Implementation Plan – Develop implementation plan for recommended alternative 
including preliminary financing options and schedule for implementation. 

3.3. Prepare Bourne Wastewater Management Plan – Prepare a Bourne Wastewater 
Management Study Report that summarizes the results of all activities and analyses 
performed for this project, incorporating the Task 1 and Task 2 Reports.  Provide a 
draft of the Report to the BFDC Wastewater Working Group for review, and meet 
with the group to receive feedback.  Prepare a final Bourne Wastewater Management 
Study report incorporating comments received. 

3.4. Environmental Notification Form (ENF) – Prepare and submit to MEPA an ENF 
for the project.  Conduct MEPA site visit for ENF. 
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1.4 PUBLIC PARTICIPATION 
Public participation was encouraged throughout the study.  Public presentations included the 
following: 

• A presentation on the Wastewater Needs Analysis and Flow Projection to the Board of 
Sewer Commissioners on April 17, 2007.   

• A presentation on the Wastewater Needs Analysis and Flow Projection at a Public 
Meeting on May 9, 2007.   

• A presentation on the Alternatives Analysis and Recommended Plan to the Board of 
Sewer Commissioners on August 7, 2007.   

These meetings were advertised, open to the public, and often attended by the local press.  
Copies of these presentations are included in Appendix A. 

Additionally, regular meetings were held with the BFDC and the Main Street Steering 
Committee to provide updates on project progress and receive feedback on tasks and 
deliverables.   

In early 2007, the Town of Bourne formed a Wastewater Advisory Committee, and regular 
meetings were also held with this group.  In June 2007 a workshop to present the wastewater 
alternatives resulted in development of a resolution recommending an initial project.  The 
resolution was presented to the Board of Sewer Commissioners on August 7, 2007.  A copy of 
the Committee’s report to the Board of Sewer Commissioners is included in Appendix A. 
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The adequacy of existing wastewater systems and the need for alternative approaches to 
wastewater management are evaluated in this section.  Wastewater management needs 
for the entire town are determined.   

2.1 STUDY AREAS 
The town is divided into a number of study areas for the wastewater needs analysis.  
Grouping parcels into study areas provides a logical basis for determining and ranking 
need throughout the town.  Because wastewater needs are determined for the study area 
as a whole, careful definition of the study area boundaries is important.  The goal is to 
create study areas in which the majority of lots within the study area have a similar 
wastewater need.  Factors that influenced the study area boundaries include: 

• Zoning and land use 

• Watershed boundaries and proximity to water resources 

• Lot size 

Twenty study areas are delineated for Bourne as shown in Figure 2-1.   

Each study area was evaluated based on several criteria to determine the need for 
sewers: 

• Physical Constraints: including poor condition/performance of septic systems, 
sewer service capacity limitations, 100-year floodplain/high groundwater, and low 
permeability soils 

• Water Quality Impacts: including estuaries, drinking water supplies, fresh water 
ponds, and Areas of Critical Environmental Concern (ACEC)/Outstanding 
Resource Waters 

• Development Concerns: including high concentration of existing development and 
targeted areas for future moderate and high density development. 

The need criteria and applicability to Bourne are discussed in more detail in the 
following sections 2.2 to 2.4.  The results of the needs analysis is presented in section 
2.5. 
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2.2 PHYSICAL CONSTRAINTS 
Physical constraints are factors that affect the size and performance of a wastewater 
management system.  Physical constraint criteria include the following: 

• Poor condition/performance of septic systems  

• Sewer system capacity limitations 

• 100-year floodplain and high groundwater 

• Low permeability soils 

2.2.1 Poor Condition/Performance of Septic Systems 
Outside the Buzzards Bay sewershed, existing wastewater infrastructure in Bourne 
consists primarily of conventional on-site septic systems.  Conventional on-site systems 
are designed with a septic tank, distribution box and soil adsorption system (SAS), 
often referred to as a leachfield.  While some treatment occurs in both the septic tank 
and soil adsorption system, most of the treatment occurs in the soil immediately below 
the SAS.  The filtering capacity and the naturally-occurring bacteria in the subsurface 
soil remove pathogens, solids, and organic material (biochemical oxygen demand 
(BOD)) prior to ultimate discharge to the groundwater.  Failing septic systems 
discharge untreated or partially-treated wastewater and have a negative impact on public 
health and the environment.   

“Title 5: Standard Requirements for the Siting, Construction, Inspection, Upgrade and 
Expansion of On-Site Sewage Treatment and Disposal Systems and for the Transport 
and Disposal of Septage” (310 CMR 15.00) is the State Environmental Code that 
regulates wastewater treatment and disposal systems up to design flows of 10,000 gpd.  
The local Boards of Health are responsible for overseeing compliance with Title 5 and 
maintaining records of construction, repairs and failures for on-site systems.  System 
failure is typically caused by improper maintenance, system age, or underlying physical 
constraints, such as low permeability soils.  Repeated failures are indicative of 
underlying physical constraints, and these systems have a need for off-site wastewater 
management. 

In Bourne, conventional on-site septic systems are generally functioning as designed, 
and there are no areas within the town that have widespread failures.  As discussed 
further in section 2.2.4, the favorable soils found throughout Bourne are a significant 
factor in the satisfactory performance of these systems.  However, the majority of 
systems in Bourne were constructed prior to most recent revision to Title 5 in 1995 and 
current design standards.  Therefore, when existing systems are repaired or when new 
systems are installed, they will be required to meet the current Title 5 standards. 
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2.2.2 Buzzards Bay Sewer System 
Based on wastewater management reports prepared in the 1960s, 1970s, and 1980s, the 
Buzzards Bay area has been an area in high need for sewers due to its dense 
development and high groundwater, and use of on-site septic systems is not feasible in 
this area.  This area was sewered in the 1990s, but as discussed in Section 3.5.2, future 
flows in the Buzzards Bay sewer service area are expected to exceed the allowable 
200,000 gpd of capacity under current IMA with Wareham.  Therefore, the Buzzards 
Bay sewer service area (Study Area 1) is in high need of additional wastewater 
treatment and disposal capacity to accommodate future flows in the sewer service area. 

The IMA expires in 2009, at which time the towns are required to renegotiate terms of 
the agreement.  Based on discussions with Wareham and information contained in the 
Wareham Comprehensive Wastewater Management Plan (2002), Wareham is reserving 
available capacity for in-town users, and Bourne’s future capacity allocation will most 
likely remain at 200,000 gpd.   

Wastewater that is treated at the Wareham Water Pollution Control Facility (WPCF) is 
discharged to the Agawam River.  In 2006, construction was completed on a major 
plant upgrade that modernized the existing treatment processes and added additional 
processes to meet more stringent permit requirements, including requirements for 
nitrogen and phosphorus removal.  These additional permit parameters were added to 
address water quality issues in the Agawam River and Buzzards Bay.  The effluent 
limits for both nitrogen and phosphorus are near the limits of technology at 4 mg/L and 
0.2 mg/L, respectively.  The new permit also includes a reduction in the annual 
average flow from 1.8 million gallons per day (MGD) to 1.56 MGD.  It is unlikely that 
EPA and MassDEP would allow a permit modification to increase flow without a 
commensurate decrease in parameter concentrations.  Because the current permit limits 
for nitrogen and phosphorus are already near the limits of technology, it may be 
difficult, if not impossible, to upgrade the WPCF to meet more stringent requirements.      

Based on Wareham’s lack of available capacity and the permit constraints that will 
prevent expansion of the Wareham WPCF, it is very unlikely that Bourne could receive 
additional capacity from Wareham.   

2.2.3 100-Year Floodplain and High Groundwater Areas 
Title 5 requires a minimum of four feet between the bottom of the soil absorption 
system and the seasonal high groundwater table.  If the groundwater table is too close 
to the bottom of the leachfield, treatment can be compromised, and pollutants can be 
discharged to the groundwater.  While sites with high groundwater may still be able to 
accommodate complying soil absorption systems by constructing mounded systems, 
these systems are less reliable and more costly because more sophisticated pumped 
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distribution systems, fill and extensive grading are required.  System siting may be 
challenging to impossible on small parcels.  For this needs analysis, areas with 
groundwater depths less than two feet below the surface based on NRCS data contained 
in the Soil Survey of Barnstable County, Massachusetts, 1983, were considered to have 
a higher risk of inadequate treatment than areas with a greater depth to groundwater.  
These areas are shown on the Soil and Groundwater Constraints map shown in Figure 
2-2.  As shown, high groundwater is prevalent in Bourne, especially in the costal areas. 

The floodplain is the area of land that is inundated with water during a flood event.  
Surface water from flooding can cause washout of untreated wastewater from septic 
systems.  The 100-year floodplain is depicted on the Soil and Groundwater Constraints 
map shown in Figure 2-2.  In Bourne, the floodplain is typically found is low-lying 
costal areas and is the area likely to be flooded by an ocean storm surge created by 
hurricane weather events. 

Areas with shallow groundwater or within the 100-year floodplain have a relatively 
higher need for sewers than areas without this condition.  

2.2.4 Low Permeability Soils 
Permeability is a measure of how quickly water can flow through soil.  The less 
permeable the soil, the larger the soil absorption system has to be to comply with Title 
5 regulations and to prevent problems such as breakout or backups into homes.  In 
siting soil absorption systems, percolation tests are often used as an empirical measure 
of permeability.  In this needs analysis, town-wide soil mapping and permeability data 
from the Natural Resources Conservation Service (NRCS) Soil Survey of Barnstable 
County, Massachusetts, 1983 was the basis for evaluating soil suitability for soil 
absorption systems.  According to their analysis, soils with permeability less than one 
inch per hour (in/hr) are considered unsuitable for on-site wastewater disposal systems.  
Bourne’s soils are composed primarily of sand deposits, which are favorable conditions 
for subsurface discharge of wastewater.   

Based on NRCS data, only very limited areas of low permeability soils are found in 
Buzzards Bay and Sagamore Beach, as shown on Figure 2-2.  Based on field 
excavations conducted by the Board of Heath, the following areas in town also have 
soils with low permeability: Sagamore, Mashnee Island, Wings Neck, Scraggy Neck, 
in the Hen Cove-Saco Avenue area.  In many cases, low permeability clay lens have 
been excavated and replaced with sand during the construction of several on-site septic 
systems.   

Areas with low permeability soils have a relatively higher need for sewers than areas 
without this condition. 
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2.3 WATER QUALITY IMPACTS 
Septic system proximity to water resources has the potential to impact both human 
health and the environment.  Septic system effluent can contaminate water resources 
with bacteria, nutrients, and other pollutants.  Water quality impact criteria include the 
following: 

• Estuaries 

• Drinking water supply areas 

• Fresh water ponds 

• Areas of Critical Environmental Concern (ACEC) and Outstanding Resource 
Waters (ORW) 

2.3.1 Estuaries  
Marine estuaries include harbors and bays that provide habitat for shellfish and sea 
grasses as well as breeding grounds for marine fisheries.  Regional population growth 
over the last several decades has resulted in an abundance of nutrients that have leached 
into the estuaries through ground and surface waters.  Nitrogen has negatively impacted 
water quality and has caused excessive algal growth leading to fish kills, closed 
beaches, and destroyed productive shellfish areas. 

The Massachusetts Estuaries Project (MEP) was established, funded and set in motion 
in an effort to develop scientifically based decisions relative to nitrogen management 
and estuary water quality.  Eighty-nine estuaries in Southeastern Massachusetts, Cape 
Cod, and the Islands are included in the study.  The MEP is determining the factors 
specific to each estuary that limit desired water quality and establishes the following: 

• The geographic area contributing nutrients to each estuary (estuary sub-
watersheds) 

• Nutrient sources and their respective nutrient loads to estuaries   

• Maximum nutrient load that the estuaries can tolerate without dramatically 
degrading the water quality or habitat while still maintaining the Massachusetts 
Water Quality Standards 

• A functional Linked Watershed-embayment modeling tool which can be used for 
evaluation of nitrogen management alternatives  

Based on the findings of the MEP studies, the Massachusetts Department of 
Environmental Protection (MassDEP) develops Total Maximum Daily Loads (TMDLs) 
for estuaries receiving excessive nitrogen.  TMDLs are regulatory limits that define the 
maximum pollutant load that a waterbody can accept and still meet Massachusetts 
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Water Quality Standards.  It is a numerical value that is intended to be a protective 
threshold, specific to each waterbody.   

For estuaries, the threshold nitrogen values are quite low, typically less than 0.5 mg/L.  
The majority of the estuaries studied to date have contributing nitrogen loads that 
exceed the threshold value.  Draft TMDLs have been issued for estuaries in Chatham, 
Mashpee, Barnstable and Falmouth, and more are expected as MEP reports are issued, 
including those for Bourne’s estuaries.  Once a TMDL is issued for an estuary, the 
contributing communities are expected to develop an implementation plan to reduce 
current nitrogen loads and control future nitrogen loads to meet the threshold value.   

The largest component of locally-controllable nitrogen and phosphorus is septic system 
effluent.  Conventional septic systems are not designed to remove significant quantities 
of nutrients including nitrogen and phosphorus.  While Innovative/Alternative (I/A) 
systems are designed for enhanced treatment, the level of nutrient removal is dependent 
on the specific technology.  No on-site system technology has been proven to 
consistently reduce nitrogen down to levels less than 5 mg/L, which may be necessary 
for estuary health.  These low levels of nitrogen can be achieved by advanced treatment 
at a satellite or centralized wastewater treatment facility.  Therefore, enhanced 
treatment at regional, centralized or decentralized treatment facilities will be the 
cornerstone of most implementation plans. 

Bourne’s estuaries that are included in the MEP are shown on Figure 2-3 and include 
the following: 

• Buttermilk Bay and Little Buttermilk Bay 

• Megansett Harbor/Squeteague Harbor 

• Phinneys Harbor marine estuary system, including Back River and Eel Pond 

• Pocasset River 

• Pocasset Harbor/Hen Cove/Red Brook Harbor 

To date, a MEP report (Final Report May 2006) has been released for Phinneys 
Harbor/Back River/Eel Pond.  Results indicate that nitrogen loads within Back River 
and Eel Pond are at threshold values, but loads within Phinneys Harbor exceed 
threshold values by approximately 70%.  The Phinneys Harbor watershed is very 
developed, especially in the Monument Beach area, and nitrogen from on-site septic 
systems is the largest component of locally-controllable nitrogen.  MassDEP released a 
draft TMDL for the estuary system dated May 4, 2007 and held a public hearing on 
May 30, 2007.  A copy of the draft TMDL is included in Appendix B.  The TMDL 
requires a pollution prevention plan for Back River and Eel Pond to prevent nitrogen 
loads from increasing and a plan for reducing loads to Phinneys Harbor by 68%. 
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In addition to designation as an estuary included in the MEP study, several of Bourne’s 
estuaries are part of the Buzzards Bay National Estuaries Program (NEP).  The 
Buzzards Bay NEP recommended creation of an overlay district for the three towns 
within the Buttermilk Bay and Little Buttermilk Bay watershed, Bourne, Wareham, and 
Plymouth, to limit increases in nitrogen loads to these bays.  Bourne adopted this 
recommendation and created the Buttermilk Bay Overlay District which reduced zoning 
density and restricted nitrogen discharges. 

The estuaries included in the MEP will be the focus of MassDEP established TMDLs, 
and estuaries not included in the study will not have these regulatory drivers in the near 
term.  However, preservation of water quality within estuaries not included in the MEP 
study is also important.  The Sagamore Marsh located near the Schussed Beach State 
Reservation is an important estuarine habitat.  This marsh underwent significant 
restoration in 2001 to remove an undersized culvert that had transformed the marsh 
from a saltwater environment to a freshwater environment and breeding ground for 
mosquitoes.  Also, while there may not be a direct impact to local estuaries, nitrogen-
containing groundwater that ultimately enters the near shore ocean may have a long-
term cumulative effect on the nitrogen levels in these waterbodies.  This issue may be 
further studied by the Commonwealth in the future, and could become a long-term 
issue. 

Until the MEP reports and TMDLs for Bourne’s estuaries have been completed, the 
prioritization of need for sewers in these areas can not be finalized.  However, this 
needs analysis provides a starting point for evaluation by distinguishing study areas 
located within estuary watersheds.  

2.3.2 Drinking Water Supplies 
The majority of the town is served by public water systems supplied by groundwater 
wells.  The Buzzards Bay Water District supplies water to the Buzzards Bay area, and 
the North Sagamore Water District supplies water to North Sagamore and Sagamore 
Beach.  The largest water district in Bourne is the Bourne Water Supply District, which 
serves areas of town south of the Cape Cod Canal.  Supply well locations are shown in 
Figure 2-3 along with associated Zone I and Zone II aquifer recharge areas. 

New septic systems can not be located within a Zone I Aquifer Recharge Area.  
Systems located within a Zone II are required to comply with the Title 5 requirements 
for nitrogen-sensitive areas.  Title 5 places a flow limitation for new construction 
within a nitrogen-sensitive area to 440 gpd/acre for conventional on-site systems, which 
is equivalent to one four-bedroom home per acre.  Essentially, Title 5 limits the 
quantity of effluent that can be discharged in a certain area in order to maintain dilution 
of the pollutants in the groundwater below drinking water standards of 10 mg/L.   
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The town’s Zoning By-law designates Water Supply Protection Districts and regulates 
use within those districts.  Figure 3-2 in section 3.1 is a zoning map showing the 
location of the Water Supply Protection Districts.  Specifically, hazardous chemicals 
are tightly controlled to prevent releases, impervious cover is limited, and wastewater 
infrastructure is controlled to prevent contamination or loss of recharge. 

Areas with conventional on-site sewer systems located within a Zone II and the town’s 
Water Supply Protection Districts have a relatively higher need for sewers than areas 
without this condition.  

2.3.3 Freshwater Ponds 
Fresh water ponds provide recreational opportunities for residents and visitors and 
provide an important habitat for plants and wildlife.  Nutrients, primarily phosphorus, 
and pathogens from septic systems immediately adjacent to freshwater ponds can 
negatively impact water quality.  Required setbacks from water and wetland resources 
for systems per Title 5 and the Wetland Protection Act vary from 25 to 400 feet, 
depending on the resource.  Local Conservation Commission Wetlands Protection 
bylaws regulate construction within 50 feet of water resources including wetlands and 
surface waters. 

Several ponds in Bourne including Queen Sewell Pond, Bourne Pond, Great Herring 
Pond, Flax Pond (Picture Lake), Clay Pond, Red Brook Pond, Lily Pond, Long Pond, 
and Cuffs Pond are surrounded by developed parcels.  These ponds are at greater risk 
of negative water quality impacts and have a relatively higher need for sewers than 
areas without this condition.  

2.3.4 ACEC and Outstanding Resource Waters 
Areas of Critical Environmental Concern (ACEC) are lands in Massachusetts that 
receive special recognition because of the quality, uniqueness, and significance of their 
natural and cultural resources.  These areas are identified and nominated at the 
community level and are reviewed and designated by the State’s Secretary of 
Environmental Affairs.  Bourne has three ACEC including Herring River Watershed, 
Bourne Back River, and Pocasset River, as shown on Figure 2-3. 

Outstanding Resource Waters (ORW) in Bourne include several vernal pools located 
throughout the town, as shown on Figure 2-3.  Vernal pools are depressions that 
seasonally and temporarily hold water.  They occasionally dry out, preventing fish from 
establishing a permanent population and thereby providing a fish-predator free breeding 
habitat for many amphibians and invertebrates. The Natural Heritage and Endangered 
Species Program (NHESP) certifies vernal pools in the Commonwealth.   
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Local Conservation Commission Wetlands Protection bylaws can limit construction in 
buffer areas of 50 feet or greater within ACEC, the Bournedale Environmental Overlay 
District, and where a wetland contains a vernal pool and/or contains rare species 
habitat.   

Areas with conventional on-site sewer systems located within ACEC and near ORWs 
have a relatively higher need for sewers than areas without this condition.  

2.4 DEVELOPMENT DENSITY 
Parcel size and development density can impede the siting of a complying septic 
system, especially if there are other constraints such as high groundwater or low 
permeability soils located on the site.  Additionally, high density development will have 
a relatively larger impact on water supply and environmental resources than sparsely-
developed areas.  Of particular concern to communities like Bourne with estuaries, 
fresh water ponds, and drinking water supply aquifers is the impact of nutrients 
(nitrogen and phosphorus) discharged from septic systems.  High density residential 
developments along the coast that were originally developed as summer cottages are 
being enlarged and converted to year-round residences.   

Development density criteria include the following: 

• High concentration of existing development 

• Targeted Areas for Moderate to High Density Development 

2.4.1 Existing Development 
According to the town’s Comprehensive Plan, 90% land in Bourne outside the 
Massachusetts Military Reservation is developed.  Figure 2-4 is a parcel density map of 
Bourne.  Areas shown in red have an average parcel concentration of 2 parcels per acre 
or more and include Buzzards Bay, portions of Sagamore Beach and Sagamore, Gray 
Gables, Mashnee Island, Monument Beach, Flax Pond, and the residential corridor 
from Tahanto Beach to Cedar Point.  Additionally, existing neighborhoods in 
Monument Beach, Tahanto Beach, around Hens Cove, and off Wings Neck Road at the 
mouth of the Pocasset River have several developed parcels that are less than 5,000 
square feet.  According to MassDEP, lots less than 5,000 square feet and supplied by 
public water are considered to be too small for complying septic systems.   

Areas with conventional on-site sewer systems located in densely developed areas have 
a relatively higher need for sewers than areas without this condition.  



SECTION 2 BOURNE WASTEWATER NEEDS Tighe&Bond 

Bourne Wastewater Management Study 2-14 

2.4.2 Future Development 
Areas targeted for future moderate to high density development may be constrained by 
siting requirements for on-site septic systems and may require sewers to mitigate 
potential public health and environmental impacts.  As discussed in Section 3.4.2, 
current residential zoning limits single family homes to 40,000 square feet 
(approximately one acre) or more, and at present, the town does not anticipate changing 
the zoning requirements for these areas.  Therefore, future high-density residential 
development is not anticipated within residential zoning districts. 

Bourne’s business districts are the most likely areas for moderate to high density 
development.  The Buzzards Bay Main Street area contains existing high density 
commercial and residential development, and redevelopment plans for the area could 
result in a potential doubling of the existing population.  MacArthur Boulevard (Route 
28) is another business district that has the potential to become a center of high density 
commercial development.  Finally, with the reconstruction of the rotary at the 
Sagamore Bridge, the North Sagamore business district has potential for growth.   

Areas with conventional on-site sewer systems located in densely developed areas have 
a relatively higher need for sewers than areas without this condition. 

2.5 NEEDS ANALYSIS AND PRIORITIZATION 
Numerous factors influence the need for sewers.  In order to evaluate the need in 
Bourne, the applicability of the above-described criteria to each study area was 
determined and is summarized in Table 2-1 at the end of this section.  Bourne’s need 
for new wastewater infrastructure is largely driven by the following factors: 

1. Inadequate wastewater treatment capacity for the existing Buzzards Bay sewered 
area to accommodate infill type parcel development under existing zoning 
bylaws 

2. Redevelopment and expansion of economic centers, such as the Main Street area 
of Buzzards Bay 

3. Compliance with upcoming TMDLs for nitrogen 

4. Safeguarding fresh water pond quality relative to phosphorus 

To prioritize need, each study area was scored based on applicability of the criteria.  
Higher scores indicate higher levels of applicability and thus a greater need for sewers.  
Some criteria represent more significant constraints or a greater negative impact.  
Therefore, the various criteria are weighted.  Criteria deemed critical were scored 
using a 15 point scale.  Critical criteria have the potential for the biggest impact relative 
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to the other criteria.  Important criteria were scored on a 10 point scale; significant 
criteria were scored on a 5 point scale.  Points are tallied by study area, and the 
resulting score provides a relative ranking of the need for sewer for the study areas.  
The study areas that received the most points are in the greatest need for a sewer 
system.  The ranking and prioritization is summarized in Table 2-2 and shown on 
Figure 2-5 at the end of this section.   

Based on the scoring results, Study Area 1 – Main Street Buzzards Bay has the highest 
need for sewers.  The need for additional treatment and discharge capacity in the Buzzards 
Bay Main Street area is a well-defined, immediate need and concurs with the results of the 
previous wastewater management studies.  The combination of environmental factors 
present in this area and the history of failing septic systems was the impetus for installation 
of the existing sewer system.  Although this area is already sewered, there is a high need 
for additional wastewater treatment and disposal capacity to support current and on-going 
type parcel development.  Also, the planned redevelopment within the sewer service area 
increases the projected wastewater quantities beyond what current zoning bylaws is 
expected to generate.  The redevelopment is a priority for the town and the need for 
additional sewer capacity in this area is imperative. 

Final assessment and ultimate prioritization of the need in other areas of Bourne is 
dependent on refinement of future buildout plans for the Town and by the pending MEP 
results and TMDLs for Bourne’s estuaries.  As the MEP studies for Bourne’s estuaries 
are completed and TMDLs are developed, the relative priority of study areas within 
coastal embayment watersheds will be confirmed. 

Study areas that averaged between 40 and 49 points are defined as near-term need 
areas.  Study Area 13 – Monument Beach and Study Area 16 – Tahanto/North 
Shore/Hen Cove are a near-term need area, receiving the next highest needs analysis 
score.  Monument Beach is a densely developed residential area located within the 
Phinneys Harbor watershed.  Based on the MEP Report, this watershed is overloaded 
with nitrogen, and a TMDL for nitrogen reduction is anticipated.  In addition, this area 
contains sensitive water and environmental resources.  The Tahanto/North Shore/Hen 
Cove area is also densely developed and located within estuarine watersheds.  Portions 
of this study area have physical constraints including shallow groundwater and low 
permeability soils, which increase the risk of poor septic system performance.  

Study areas that averaged between 30 and 39 points are defined as mid-term need areas, 
and study areas that averaged between 20 and 29 points are defined as long-term need 
areas.  These areas have a combination of factors that result in a high likelihood of 
significant impacts to the environment and human health from conventional on-site 
systems.  Most notably, impacts to estuaries are becoming better understood, and 
moderate to high density development within costal embayment watersheds will require 
enhanced treatment to reduce nitrogen loads to the estuaries.   
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The remaining study areas are classified as low need areas.  These study areas 
generally have lower densities of development.  While future needs in these areas can 
likely be served by Title 5 compliant septic systems, even these low need areas have 
conditions that may result in a need for sewers, especially if the area experiences 
significant future development or if the area is designed as a nitrogen-reduction area in 
a future TMDL. 
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3.3 COMMERCIAL GROWTH POTENTIAL 
The Village of Buzzards Bay has been identified for growth, particularly commercial 
growth.  Buzzards Bay is unique among Bourne’s village centers in that is has direct 
highway access and public infrastructure, including sewer and water.  Capitalizing on 
the existing infrastructure, Bourne’s LCP includes goals to focus development north of 
the canal and specifically in Buzzards Bay.  One of the LCP’s “Highest Priority 
Actions for Land Use” identifies the Main Street area of Buzzards Bay as the focus area 
for directing new commercial and government growth.  In addition, economic 
development goals include requiring new large-scale businesses to locate north of the 
Canal.   

The town’s LCP identifies three economic development policies: 

• Ensure that commercial and industrial development in Bourne is responsive to 
the needs of the community for employment, taxes and services 

• Encourage businesses that are owned by local residents and discourage new 
businesses that divert money from the local economy 

• Encourage development of neighborhood service businesses in village centers 

Both the LCP and the Cape Cod Regional Policy Plan indicate the preferred patterns of 
growth to be redevelopment and infill, stressing the need to protect undeveloped areas 
and critical resources.   

3.4 BUILDOUT ANALYSIS 
Development opportunities are scarce and tend to be on smaller lots scattered within 
existing neighborhoods.  Redevelopment is the primary opportunity for growth in 
Bourne, increasing the density of development in underutilized parcels.  To develop a 
basis for projecting future wastewater flows, a buildout analysis for the town was 
developed to quantify the residential and commercial growth potential for identified 
study areas.   

3.4.1 Buzzards Bay 
Buildout projections for Study Area 1 were based on a conservative buildout plan that 
incorporates information from the Town, BFDC, and potential plans by parcel owners 
and developers.  The future build out of the Main Street business district is estimated to 
continue to have a mix of uses.  It is anticipated that the future population in Buzzards 
Bay will approximately double and significant commercial development will occur 
within this area.   
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3.4.2 Town-wide 
The town’s Assessor Database received in August 2006 was used as the basis for 
calculating ultimate buildout for this study.  Parcels within the database were grouped 
by study area and evaluated for buildout potential.  While EOEA’s buildout analysis for 
Bourne did not consider redevelopment of existing parcels, the ultimate buildout 
scenario completed for this study includes the potential buildout of both developed and 
undeveloped parcels under the current Zoning By-law.  Parcels were divided into four 
categories: 

1. Existing development – developed parcels that did not have acreage for further 
subdivision. 

2. Redevelopment – developed parcels that had acreage allowing further 
subdivision. 

3. New development – undeveloped parcels with the exception of parcels designed 
for no development and parcels with area less than the minimum required under 
the Zoning By-law 

4. No development – permanently protected open space and drinking water 
supplies (Zone I) 

To determine ultimate buildout, parcels were subdivided to the smallest allowable size 
under the Zoning By-law and then built out per the densities permitted.  The minimum 
lot size for parcels in the residential districts is 40,000 square feet in R-40 District and 
80,000 square feet in the R-80 District.  The Village, B-1, B-2 and B-3 business district 
have a minimum lot size requirement of 20,000 square feet. The B-4 Business District, 
Scenic Development District, and Government District have a minimum lot size 
requirement of 40,000 square feet.  The Water Resource District is an overlay district, 
which incorporates a minimum lot size of 40,000 square feet for residential uses, but 
does not impact the underlying zoning minimum lot size for commercial uses.  The 
Water Resource District also sets maximum limits on impervious surfaces, but allows 
the limits to be waived with appropriate artificial recharge and treatment.  With various 
technologies available to achieve these requirements, it was assumed that the 
impervious surface restriction was not a buildout limitation.   

Parcel subdivision calculation included consideration of environmental constraints and 
an allotment for odd-shaped lots, roadways, and other non-buildable areas.  Using 
MassGIS wetland mapping, 50-foot wetland buffer, and the first 100-feet of the 
Riverfront Area, the percentage of each parcel with these constraints was calculated.  
These areas can not be built out due to State and local regulations restricting 
development.  However, these areas can contribute to the calculation of subdivided lot 
area.  Based on zoning requirements, 10% of the area containing environmental 
constraints is factored into the calculation for lot subdivision.  Similarly, in EOEA’s 
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buildout analysis, wetland and floodplain V zones were removed from the calculation of 
developable area.  The floodplain areas were maintained in this buildout analysis, as 
zoning allows for development within these areas.   

The area of each parcel available for subdivision was further reduced by 15% in 
residential areas and 20% in commercial areas to account for roadways, odd-shaped 
lots, and other non-buildable areas.  This percentage is also similar to the 15-18% 
EOEA used in their buildout analysis for residential parcels.  The remaining area was 
then subdivided by the minimum allowable lot size per zoning.  

Undeveloped lots that can not be further subdivided were evaluated for future buildout 
potential based on the same environmental constraints that were considered in the 
subdivision analysis.  If more than 50% of the lot area is covered by an environmental 
constraint, the lot was assumed to be unbuildable.  Undeveloped lots, greater than 
5,000 square feet, that did not conform to the minimum lot areas prescribed by zoning 
were presumed to be developable per Section 2450 of the zoning by-law.   

Existing developed parcels with acreage that does not allow for further subdivision are 
assumed to continue their existing uses in the future.  For subdivided and undeveloped 
parcels, projected future land use is based on zoning district.  Buildout of parcels 
located in the residential districts are assumed to be single family homes.  Buildout of 
parcels in the business zoning districts are assumed to be commercial/industrial 
enterprises.  Developed parcels classified by the Town as “exempt” include primarily 
municipal parcels, state and federal government parcels, charities, and schools.  
Exempt parcels were considered similar to commercial/industrial properties.  

For new development and redevelopment, the square footage of commercial/industrial 
buildings was estimated using a floor area ratio (FAR).  The Zoning By-laws do not 
specify maximum FARs.  For the Business B-1 and Village Business Districts, the 
Zoning By-laws state that the maximum building coverage shall be 100%.  For the B-2 
and B-3 Business Districts, the maximum lot coverage is 50% and for the B-4 District, 
the maximum lot coverage is 25%.  Taking into account parking requirements, the 
FAR for commercial/industrial development was estimated for each zoning district.   

A summary of the buildout factors and results of the buildout analysis are presented in 
Table 3-2 and Table 3-3. 
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TABLE 3-2 
Buildout Factors for Study Area Projections 

Buildout Factors Study Area Buildout Analysis 

General Approach • Subdivision and buildout of undeveloped areas 

• Redevelopment of parcels with area available for increased density 

• Buildout calculated for each parcel and grouped by study area 

• Existing uses of developed parcels continues 

• Future buildout per zoning districts: single family residences in 
residential districts and commercial/industrial businesses in 
remaining districts 

• Constrained land will not be developed   

Constraints • Environmental 

 Protected open space and drinking water supplies 

 100-foot Riverfront Area 

 Wetlands/Water bodies 

 50-foot wetlands buffer zone 

• Lot Size 

 Lots less than 5,000 square feet 

• Parcel Subdivision: 10% of environmentally-constrained areas 
(wetlands, waterways, water bodies) contribute to calculation of 
number of future parcels 

• Parcels that can’t be further subdivided: If more than 50% parcel is 
environmentally-constrained, then considered unbuildable  

Residential Districts: 
R-40 
R-80 

• Lot Size: minimum allowable in zoning district 

• 0.85 of gross area is available for subdivision into buildable lots 

Business Districts: 
Village Business 
Business B-1 
Business B-2 
Business B-3 
Business B-4 
Scenic Development 
Government  

• Lot Size: minimum allowable in zoning district  

• 0.8 of gross area is available for subdivision into buildable lots 

• Square footage of buildings calculated using Floor/Area Ratio as 
identified below: 

 VB FAR = 0.48 

 B-2 and B-3 FAR = 0.45 

 B-4 FAR = 0.40 

 SDD FAR = 0.10 

 B-1 and Government were not determined for this study 
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TABLE 3-3 
Town-Wide Buildout Results 

 

Existing 

Additional 
Buildout 

Development 
Ultimate Buildout 

Totals 

Residential Housing Units 9,668 4,139 13,807 

Commercial / Industrial 
(Square Feet) 3,858,504 12,988,369 16,846,873 

1. Reuse of exempt properties was based on the underlying zoning district and was 
incorporated into the residential and commercial/industrial categories for buildout. 

2. The Massachusetts Maritime Academy and the Massachusetts Military Reservation 
are not included in the exempt calculations. 

3. Buildout results for Study Area 1 were based on a conservative buildout plan that 
incorporates information from the Town, BFDC, and potential plans by parcel owners 
and developers.  

Source: August 2006 Town of Bourne Assessor Database.  Differences with other 
buildout analyses can be attributed to different sources of data and temporal changes 
to the information.  Since the 2000 EOEA buildout, land in Bournedale was rezoned 
from B-2 to R-80.   

3.4.3 20-Year Buildout 
The Zoning By-law sets a maximum limit of 120 building permits for new residential 
dwelling units that can be issued in any year.  While there are a variety of exemptions, 
review of the number of building permits for single-family homes issued over the past 
ten years indicate that the number of building permits issued has been below the 120 
limit.  To be conservative, it was assumed that the residential development would 
increase by 120 units per year over the 20 year period covered by this study.  This 
amounted to 2,400 new units by 2026 or approximately 70% of the ultimate buildout.  
Commercial and industrial development was assumed to increase at the same rate 
during this time period.  

3.5 FLOW FACTORS 
Outside Study Area 1, Bourne is currently served by on-site systems.  Therefore, 
records of wastewater flows in Study Areas 2 - 20 do not exist, and existing flows must 
be estimated from published flow factors and water use records.  Future flows for all 
study areas were estimated based on flow factors.  Flows for each study area were 
estimated for three main categories of flow: residential, commercial/industrial, and 
inflow/infiltration.  Factors for each category of flow are described in the following 
subsections. 
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3.5.1 Residential Flow Factors 
The majority of developed parcels in Bourne are served by one of three water districts:  
Buzzards Bay Water District, North Sagamore Water District, and the Bourne Water 
District.  The Buzzards Bay Water District and North Sagamore Water District serve 
customers located north of the Cape Cod Canal, while the Bourne Water Districts 
serves customers located south of the Cape Cod Canal.   

Annual Statistics Reports for 2004 and 2005 were requested from these three water 
districts and obtained for the Buzzards Bay Water District and the Bourne Water 
District.  The Bourne Water District is the largest water district in Bourne and in 2005 
had 5906 residential customers that consumed approximately 83% of the water supplied 
by the district.  The Buzzards Bay Water District is a smaller water district with 2145 
residential customers.  These residential customers accounted for 70% of the water 
supplied by the district.  The water use and customer information contained in these 
reports formed the basis for the residential flow factors used to estimate flows for 
greater Bourne. 

To determine an average water use per residence in Bourne, the total water use in 2004 
and 2005 was summed from both water districts and divided by the total number of 
customers.  Monthly average water use per residential account in these districts is 
shown on Figure 3-4.  Average annual water use is 196 gpd per residence.  Water use 
peaks in the summer months when the seasonal population peaks and demand for 
irrigation water is at its maximum.   

Wastewater flow estimates are typically based on water use minus irrigation losses.  On 
average, irrigation accounts for approximately 10-15% of the measured annual water 
use.  In New England irrigation is seasonal, typically occurring between May and 
September.  To determine wastewater flows in Bourne, monthly water use during the 
irrigation season was reduced by irrigation factors derived from other Massachusetts 
communities without seasonal population changes.  Bourne’s water use between May 
and September was reduced by the following factors to determine wastewater flows: 
May – 10%, June – 20%, July and August – 35%, September – 20%.  The resulting 
monthly flows are shown on Figure 3-4.  The average existing wastewater flow for 
residential units in Bourne is 166 gpd, which is 15% less than the estimated water use. 

Seasonal homes are being converted to year-round residences.  The impact of this 
change will be an increase in average annual wastewater flow rates per residence.  The 
rate of conversion is not tracked by the Town, and for this study it is assumed that at 
the 20-year design year, 20% more flow will be generated during the winter months.  
This increase is shown on Figure 3-4 and results in a future average wastewater flow of 
178 gpd per residence. 
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3.5.2 Commercial Flow Factors 
Commercial and industrial flows can vary significantly based on source.  Current water 
use records indicate that approximately 88% of existing commercial or industrial land 
area consists of non-intensive water uses.  The remaining 12% of the land area 
comprises intensive water uses including: eating and drinking establishments; medical 
office buildings; and manufacturing.  A commercial/industrial flow factor was 
developed by combining flow factors for non-intensive and intensive uses based on this 
ratio.   

The factor used for non-intensive water development is the Title 5 office flow factor of 
0.075 gpd/sf.  The factor used for water intensive development is 0.3 gpd/sf and is 
derived from Title 5 factors for restaurants and medical office buildings.  The Title 5 
future flow factors were reduced by 50% to approximate average annual flow rather 
than peak day flows.  The resulting flow factor for commercial/industrial development 
is 50 gpd/1000 square feet.  Calculation of the commercial/industrial flow factor is 
summarized in the following equation: 

= (88% x 0.075 gpd/sf / 2) + (12% x 0.3 gpd/sf / 2) = 0.05 gpd/sf = 50 gpd/1000 sf 

 

 

3.5.3 Inflow and Infiltration Flow Factor 
Typical inflow and infiltration (I/I) allowances range from 250-500 gpd/inch 
diameter/mile of sewer.  Because study areas are currently unsewered and estimates of 
I/I based on sewer size and length can not be determined, flows were increased by 10% 
to account for I/I. 

3.6 FLOW PROJECTIONS 
Existing, 20-year future, and ultimate buildout flows were estimated for each study 
area. 

3.6.1 Existing Annual Average Flows for Buzzards Bay Sewer Service 
Area Flows – Study Area 1 

Study Area 1 contains the Buzzards Bay sewer service area; therefore there is a record 
of wastewater flows for this area.  Average daily flows measured at the Main Street and 
Hideaway Village Pump Stations from 2003 to 2005 are shown on Figure 3-5.     

88% non-
intensive water 

use factor 

12% intensive 
water use factor

commercial/industrial 
water use factor 
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Figure 3-5 
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In 2003, average annual flows from the pump stations were approximately 107,000 
gpd.  In 2004, the flows dropped to an average of 99,000 gpd due to the closure of 
several businesses in Buzzards Bay.  Flows increased in 2005 and averaged 
106,000.Redevelopment along Main Street Buzzards Bay is listed as a high priority in 
the Town’s Local Comprehensive Plan, and significant growth is expected over the next 
20 years.  Already, new projects are in various stages of review and approval by the 
Town.  In 2006, seven applications for new sewer connections were approved, 
including two 40B residential developments, three commercial developments, and two 
mixed use village developments.  Design flows for these applications total 
approximately 45,000 gpd.  The design flows for the residential developments are 
based on Title 5 flow factors, which are peak day flows and approximately double 
annual average flows.  The basis for the commercial and mixed use flows is not listed 
on the applications.  Based on information provided by the Town, some flow estimates 
are based on historical water use for the property and closely approximate annual 
average wastewater flows.  Therefore, to conservatively project annual average flows 
from new development, 50% of the residential flow and 100% of the commercial and 
mixed use village flow was summed for a total of approximately 33,000 gpd. 

As discussed in Section 2.2.2, capacity of the existing sewer system is limited to 
200,000 gpd under the current IMA with Wareham.  However, when average flows for 
two consecutive quarters exceed 180,000 gpd, the towns are required to enter into 
negotiations to limit future flows in Bourne’s sewer service area to prevent average 
annual flows from exceeding 200,000 gpd.  Based on 2005 flows plus the projected 
annual average flows from the approved 2006 connection applications, annual average 
flows are expected to increase to approximately 140,000 gpd in the near term.  The 
two-quarter average will be higher, and it is likely that flows will begin to approach the 
180,000-gpd negotiation threshold in the next couple years.   

3.6.2 Existing Annual Average Flows for Greater Bourne Wastewater 
Flows – Study Areas 2-20 

Flows for each study area outside Buzzards Bay (Study Area 1) were estimated for 
three main categories: residential, commercial/industrial, inflow/infiltration.  
Residential flows were estimated by multiplying the residential flow factor by the 
number of housing units in each study area.  Similarly, commercial/industrial flows 
were estimated by multiplying the commercial/industrial flow factor by the square 
footage of existing commercial/industrial development.  Also included in the 
commercial/industrial calculation are buildings that are categorized as “exempt” in the 
town’s assessor’s database, including include primarily municipal parcels, charities, and 
schools.  Inflow/infiltration flows were estimated by multiplying the residential and 
commercial/industrial flows by 10%.  Finally, a 15% contingency was applied to the 
calculated flows for the study area to account for uncertainty in the estimate.  The 
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average annual existing wastewater flow for Bourne is estimated to be 2.2 million 
gallons per day (MGD).  Flows for each study area are summarized in Table 3-4. 

3.6.3 Future Average Annual Flows 
Future flows were estimated utilizing unit flow factors applied to the projected future 
development.  Similar to existing flows, flows for each study area were estimated for 
three main categories: residential, commercial/industrial, and inflow/infiltration.  A 
15% contingency was applied to account for uncertainty in the estimate. 

The planning horizon for wastewater infrastructure is 20 years.  Because redevelopment 
of Buzzards Bay (Study Area 1) is a priority for the town, it is assumed that this 
redevelopment will occur within the next 20 years, and future 20-year flows will to be 
equal to the ultimate buildout flows.  Projected ultimate buildout flows are 4.2 MGD, 
and the average annual 20-year design flow for Bourne is 3.7 MGD.  Flows for each 
study area are summarized in Table 3-4.  The increase in future flow represents both an 
anticipated increase in development within Bourne and an increase in the number of 
year-round residents. 

3.7 FLOW VARIABILITY 
The flows presented in Section 3.6 are annual averages.  Quantification of peak flows, 
including peak month, peak day, and peak hour, and minimum flows are important for 
permitting and design of collection, treatment and discharge facilities.  Peak factors are 
defined as the ratio of peak flows to average flows.  Similarly, minimum flow factors 
are defined as the ratio of minimum flows to average flows.  When available, peak and 
minimum factors used in design are based on existing data for a system.  Peaking 
factors depend upon the size and type population served by the system.  Typically, the 
larger populations have lower peaking factors due to dampening of flow that is inherent 
with more users connected to the system.   

For communities like Bourne that experience a significant increase in population in the 
summer, seasonal peaks and minimums also need to be taken into account in the design 
of collection, treatment, and disposal facilities.  

At this point, a recommended plan for wastewater infrastructure has not been 
developed, and average flows for the system have not been defined.  Therefore, at this 
point in the project, peaking factors for the system can not be finalized.  As a point of 
reference, peaking factors for a system with an average flow of 500,000 gpd are 
presented in Table 3-5. 
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Table 3-4 p. 1 
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Table 3-4 p. 2 
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Table 3-4 p. 3 
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Table 3-4 p. 4 
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TABLE 3-5 
Anticipated Peak Factors for a System with 0.5-MGD Average Annual Flow 

Parameter Peak Factor Flow (gpd) 
Average Annual Flow -- 0.5 
Maximum Month 1.2 (1) - 1.4 (2) 0.6 – 0.7 
Maximum Day 2.4 (3) 1.2 
Peak Hour 4.1 (3) 2.1 
Minimum Month 0.8 (1) 0.4 
Minimum Day 0.4 (3) 0.2 
Minimum Hour 0.2 (3) 0.1 

1. Town of Bourne, Monthly Composite Wastewater Pump Station Data (Main Street 
and Hideaway Village), 2003-2005. 

2. Tchobanoglous, George, Franklin L. Burton and H. David Stensel. Wastewater 
Engineering Treatment and Reuse. Fourth Edition. McGraw-Hill. New York, NY.  2003. 
p. 201. Figure 3-12. 

3. New England Interstate Water Pollution Control Commission. Guides for the Design 
of Wastewater Treatment Works (TR-16). Lowell, MA. 1998. p. 2-3. Figure 201. 

3.8 LEACHATE 
The Town of Bourne owns and operates a landfill located on MacArthur Boulevard.  
Precipitation that runs off the landfill area is collected in a leachate collection system.  
This leachate is considered wastewater and is currently trucked to facilities in other 
communities for treatment and disposal, including New Bedford, Middleborough, and 
SEMASS.  Current estimates of annual leachate quantities are nine million gallons per 
year.  Future leachate quantities are estimated range between a minimum of six million 
gallons per year and a maximum of ten million gallons per year. 

3.9 SEPTAGE 
Septic tanks are designed to settle solids out of wastewater prior to the discharge of the 
effluent to a subsurface disposal system.  Title 5 recommends that these accumulated 
solids be removed from the system at a minimum of every three years.  In Bourne, 
septage is pumped from on-site systems by private hauling companies and disposed of 
either at publicly owned wastewater treatment plants or private septage treatment 
facilities in surrounding communities.  The majority of Bourne’s septage is treated at 
the Wareham Water Pollution Control Facility. 

Septage quantities for Bourne are summarized in Table 3-6. 
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Table 3-6 
Estimated Septage Generation Quantities 

 
Existing 

20-Year 
Future 

Ultimate 
Buildout 

Number of Residential Parcels  
(number of equivalent residential septic systems) 

9,675 12,104 13,145 

Sq. footage of commercial parcels 3,930,976 12,878,050 16,736,476 

Number of equivalent commercial septic systems1 1,310 4,293 5,579 

Number of Customers in Sewer Service Area  
(without septic systems) 

968 968 968 

Total number of septic systems 10,017 15,429 17,756 

Average quantity of septage pumped (gallons) 1,200 1,200 1,200 

Number of pumpouts/year (1 pumpout every three years) 0.33 0.33 0.33 

Total Annual Septage Flow (million gallons per year) 4.1 6.2 7.2 

Average Daily Septage Flow (gallons per day) 12,000 17,000 20,000 

1. Assuming 3,000 square feet = 1 equivalent septic system 

3.10 WASTEWATER CONSTITUENTS 
Future wastewater flows are expected to be moderate to high strength due to the 
minimal inflow and infiltration associated with new infrastructure and the continuing 
trend toward lower per capita water use.  Based on recommended design guidelines in 
New England Interstate Water Pollution Control Commission’s Guides for the Design 
of Wastewater Treatment Works (TR-16) and Wastewater Engineering, anticipated 
influent concentrations of wastewater constituents are presented in Table 3-7. 

TABLE 3-7 
Anticipated Wastewater Constituent Concentrations 

Parameter 

Expected Average 
Concentration Range 

(mg/L) 
Biochemical Oxygen Demand (BOD) 270-350 mg/L 
Total Suspended Solids 300-400 mg/L 
Total Nitrogen 50-70 mg/L 
Total Phosphorus 10-12 mg/L 

1. New England Interstate Water Pollution Control Commission. Guides for the 
Design of Wastewater Treatment Works (TR-16). Lowell, MA. 1998. 

 

Septage and leachate have very different compositions from domestic wastewater and 
are highly variable.  Typical septage characteristics are summarized in Table 3-8. 
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TABLE 3-8 
Anticipated Septage Constituent Concentrations 

Parameter 

Expected Average 
Concentration Range 

(mg/L) 
Typical 

Concentration (mg/L) 
Biochemical Oxygen Demand (BOD) 2,000 – 30,000 6,000 
Total Solids (TS) 4,000 – 100,000 40,000 
Total Suspended Solids (TSS) 2,000 – 100,000 15,000 
Volatile Suspended Solids (VSS) 1,200 – 14,000 7,000 
Total Kjeldahl Nitrogen (TKN) 100 – 1,600 700 
Ammonia (NH3) 100 – 800 400 
Total Phosphorus 50 – 800 250 
Grease 5,000 – 10,000 8,000 
Heavy Metals (primarily iron, zinc, and aluminum) 100 – 1,000 300 

1. Tchobanoglous, George and Franklin L. Burton. Wastewater Engineering Treatment, Disposal and 
Reuse. Third Edition. McGraw-Hill. New York, NY.  1991. p. 1092, Table 14-22. 

 

Leachate typically contains high concentrations of biochemical oxygen demand 
(>1,000 mg/L), moderate concentrations of suspended solids (<500 mg/L) and trace 
amounts of other regulated chemicals including metals.   

The additional load from leachate and septage needs to be considered in the design of 
new wastewater treatment plant facilities.  Due to their high strength, treatment plants 
accepting flow from these sources could require significantly more treatment capacity 
compared to a facility just accepting domestic wastewater.   

Additionally, leachate and septage can be a source of strong odors.  The potential 
impact of odors at the wastewater treatment plant must be carefully evaluated to 
determine whether control measures can effectively mitigate the odors and septage and 
leachate treatment is appropriate. 

3.11 SUMMARY OF FLOWS 
Average annual flows for the study areas, leachate, and septage are summarized in 
Table 3-9.  As wastewater management alternatives to meet the imperative need within 
the Buzzards Bay Main Street area are developed in Task 2, opportunities to expand 
these facilities to cost-effectively address the need within other parts of the community 
will also be considered.  In addition, consideration will be given to local treatment and 
disposal of the town’s septage and landfill leachate.  If it is beneficial to the town from 
an environmental and economic standpoint, opportunities to treat and discharge 
wastewater from surrounding communities may be considered. 
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Table 3-9 
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SECTION 4 WASTEWATER MANAGEMENT  
ALTERNATIVES Tighe&Bond 

Bourne Wastewater Management Study 4-1 

  

Based on the outcome of the needs analysis, the Main Street Buzzards Bay area has the 
most immediate need for new wastewater infrastructure.  Therefore, the focus of the 
alternative evaluation is on Bourne north of the canal and addressing the imminent need 
in the Main Street area of Buzzards Bay.  

4.1 ALTERNATIVE IDENTIFICATION 
Three categories of wastewater management alternatives: decentralized, centralized, 
and regional generally correlate to the size and location of the treatment facilities.  The 
definition of each category and its applicability to Bourne north of the Canal is 
summarized in Table 4-1.  Each category is discussed in detail in Appendix C.   

TABLE 4-1 
Wastewater Management Alternative Categories 

Category Definition Applicability to Bourne North of the Canal 
Decentralized • Individual systems 

• Up to 10,000 gpd, regulated 
by BOH/Title 5, systems 
with greater flows regulated 
by DEP 

• Conventional septic systems do not remove 
adequate amounts of nitrogen to meet expected 
TMDL limits in densely developed areas that 
discharge to estuaries 

• Not appropriate for low-lying areas in Buzzards 
Bay 

• Not appropriate for densely-developed areas 
 

Centralized • In-Town collection, 
treatment and groundwater 
discharge at one 
(centralized) or more 
(satellite) locations 

• Higher level of treatment 
and facility complexity than 
conventional septic systems 

 

• Facilities can be designed for high levels of 
nitrogen removal 

• New WWTF with groundwater discharge system 
is potentially favorable option for Buzzards Bay 

• Location of WWTF can be independent of 
groundwater discharge system 

 

Regional • Involves multiple 
communities 

• Can include import/export of 
raw wastewater or treated 
effluent 

• Current regional connection to Wareham still 
viable option in future 

• Massachusetts Maritime Academy (MMA) offers 
potential 60,000 gpd WWTF expansion option 

• Other existing facilities are either too far away 
and/or do not have capacity: 
• Plymouth, MA 

• Massachusetts Military Reservation (MMR) 
• Falmouth, MA 

• Potential new regional facilities are not 
adequately defined now 
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Based on initial screening of the wastewater treatment categories, decentralized 
alternatives will not meet the long-term needs of Main Street Area of Buzzards Bay and 
centralized and/or regional alternatives are required.  Potentially viable alternatives 
identified include a new in-town wastewater treatment plant with groundwater discharge 
system and existing wastewater treatment facilities in surrounding municipal and 
military communities. 

4.2 CENTRALIZED ALTERNATIVES 
Centralized systems typically serve a portion of or the entire community.  These 
systems have collection systems that transport wastewater to the treatment facility.  
Treated effluent is either reused or discharged back to the environment either through 
groundwater or surface water discharges.  The two main types of centralized systems 
include satellite (small) systems and community systems.  The difference between a 
satellite and a community facility is size of the service area.  Satellite systems typically 
serve small areas within a community, while a community system may serve most of 
the community at a single treatment plant.  Satellite systems are often located in close 
within the service area.   

It is important that wastewater treatment facilities are “good neighbors,” resulting in 
limited impacts to the overall health and happiness of the neighborhoods.  Facilities can 
be designed to incorporate odor and noise controls, and buildings and enclosures can be 
designed to fit into the residential landscape.  Incorporating visual aesthetics into the 
facility design can increase costs of initial construction but may provide long-term 
public acceptance.   

Due to limitations of the Ocean Sanctuaries Act and the Antidegradation Requirements 
in the Massachusetts Water Quality Regulations, a surface water discharge would be 
nearly impossible to permit.  The Executive Office of Environmental Affairs’ (EOEA) 
2004 Massachusetts Water Policy focuses on keeping water local, making groundwater 
discharge at decentralized and centralized facilities preferable options from a permitting 
and agency approval standpoint. 

The town currently does not have any centralized or satellite wastewater treatment 
facilities.  Potential sites for these facilities were investigated for this study and are 
discussed in Section 5. 

4.3 REGIONAL ALTERNATIVES 
Regional solutions are those that involve export of either raw or treated wastewater to 
surrounding municipal and military communities for treatment and disposal.  Bourne is 
surrounded by five Massachusetts communities and entities with existing wastewater 
treatment facilities: Wareham, Plymouth, Falmouth, Massachusetts Maritime Academy 
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and the Massachusetts Military Reserve.  The potential for connecting to one of these 
systems is presented in this subsection.  Additionally, the alternative of exporting 
treated effluent for reuse at the Mirant Canal Power Plant in Sandwich, MA is also 
presented.  The locations of potential regional wastewater facilities are shown on Figure 
4-1. 

4.3.1 Surrounding Municipalities 
Opportunities for wastewater treatment and disposal of Bourne’s wastewater in one of 
the surrounding communities are limited due to capacity and proximity constraints.  As 
discussed in Section 2.2.2, Wareham’s WPCF lacks available capacity and has permit 
constraints that will prevent expansion, and it is very unlikely that Bourne could receive 
additional capacity from Wareham.  Falmouth’s and Plymouth’s wastewater facilities 
not only have capacity limitations but also are located too far away from the Buzzards 
Bay Main Street service area to make them cost effective options. 

4.3.2 Massachusetts Military Reservation 
The Massachusetts Military Reservation (MMR) has an existing wastewater treatment 
facility located on the southern portion of the property.  Treated effluent is pumped to 
infiltration beds located on the property just off Sandwich Road in Bourne.  Initial 
contact with the MMR staff indicate that the agencies would be interested in further 
analyzing the potential of treating and disposing of wastewater from Bourne through 
additional meetings and discussions with the Town/BFDC.  However, while crossing 
the Canal is technically feasible, it will add significant time in permitting and 
construction, and will be more costly than solutions on the north side of the Canal.  
Therefore, this alternative was not considered to meet the imperative need in the Main 
Street Buzzards Bay Area.  However, this regional alternative should be considered 
when alternatives to meet the needs for study areas in Bourne south of the Canal are 
evaluated. 

4.3.3 Mirant Canal Power Plant 
The Mirant Canal Power Plant is located in Sandwich, MA, close to the border with 
Bourne.  Based on experience in other communities in Massachusetts, power plants 
have a need for water for various industrial processes, including cooling water.  Other 
power plants including those in Charlton and Somerset accept recycled wastewater 
effluent from municipal wastewater treatment plants to use in their cooling and ash 
processing processes.  Therefore, there is a potential opportunity to offset a portion of 
the Bourne’s treated wastewater effluent that would otherwise be discharged to a 
groundwater disposal system.  However, similar to the limitations discusses relative to 
the MMR, discharging effluent to the Mirant Canal Power Plant will add significant  
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Figure 4-1 
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time in permitting and construction, and will be more costly than solutions on the north 
side of the Canal.  Therefore, this alternative was not considered to meet the imperative 
need in the Main Street Buzzards Bay Area.  However, this regional alternative should 
be considered when alternatives to meet the needs for study areas in Bourne south of 
the Canal are evaluated. 

4.3.4 Massachusetts Maritime Academy 
The Massachusetts Maritime Academy (MMA) has an existing wastewater treatment 
facility (WWTF) located at 101 Academy Drive at the tip of Buzzards Bay in close 
proximity to the Main Street area.  The WWTF is permitted for 140,000 gallons per 
day on an annual average basis, and treated effluent is discharged to the Cape Cod 
Canal through a surface water outfall.  The MMA’s current WWTF was recently 
upgraded and expanded with construction completed in 2003.  The treatment processes 
consist of influent screening and pumping, two sequencing batch reactors, a post 
equalization tank, filters and UV disinfection.  The facility’s equipment and process 
basins have been designed for an average flow of 77,000 gallons per day (gpd).  The 
discharge permit allows an additional 63,000 gpd more than the current facility design.    

Average monthly NPDES permit limits for the MMA WWTF are listed in Table 4-2.  
The 12-month rolling average flow from April 2003 through February 2006 reported to 
USEPA and DEP in the Discharge Monitoring Reports (DMR) was just under 30,000 
gpd in early 2006.   

TABLE 4-2 
Massachusetts Maritime Academy WWTF NPDES Permit Limits 

Constituent 
Monthly Average 

Effluent Limit 

Flow (12-month rolling average) 0.14 MGD 

Biochemical Oxygen Demand (BOD5) 30 mg/L 

Total Suspended Solids (TSS) 30 mg/L 

Fecal Coliform 14/100 mL 

Total Kjeldahl Nitrogen (TKN), Nitrate, Nitrite Report Only 

 

MMA’s WWTF might be a potential alternative for meeting the wastewater needs 
within the Buzzards Bay Main Street area.  In discussions between the town and the 
MMA in April 2007, the MMA indicated that they would consider further study of an 
expansion of their WWTF up to their permitted limit to accommodate up to 60,000 gpd 
of flow from Bourne.  Projected ultimate buildout flows from the Main Street Buzzards 
Bay area and Hideaway Village are 386,000 gallons per day.  Assuming 180,000 gpd is 
sent to Wareham’s WWTF for treatment under a renewed inter-municipal agreement 
between Bourne and Wareham, an additional 206,000 gpd of flow requires treatment 
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elsewhere.  This flow exceeds both the design and permitted flow for the MMA’s 
WWTF.  Therefore, the WWTF would require significant expansion to accommodate 
only a portion of the flows from Main Street area of Buzzards Bay.   

As shown of Figure 4-2, MMA’s WWTF is currently located within a pre-engineered 
type metal building on a small site between the power plant and ball fields.  
Additionally, it is across the street from athletic fields that are currently being upgraded 
and adjacent to the recently constructed wind powered electric generator.  There is very 
limited space for physical expansion of the facility at the site; the potential area for 
expansion is located directly east of the existing facility as shown on Figure 4-2.   

The possible advantage of discharging to the MMA’s WWTF is the opportunity to 
delay significant infrastructure costs associated with construction of an in-town 
treatment facility and groundwater discharge system by providing additional wastewater 
treatment capacity in the short-term at the MMA WWTF.  However, the MMA facility 
requires expansion and does not offer the possibility of wastewater service to other 
study areas in Bourne.  The MMA would also have to see a benefit for accepting flows 
from Bourne.  Discussions between the parties are required to develop an agreement 
that is mutually beneficial to both parties.  MMA indicated that they would retain 
ownership and operations responsibility for the WWTF. 
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Insert Figure 4-2 
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This section describes the identification and screening of potential sites for wastewater 
treatment and groundwater discharge facilities in Bourne.  The objective of the 
screening evaluation is to identify potential sites for centralized wastewater facilities 
that warrant further investigation. 

Siting constraints are similar for treatment plants and groundwater discharge systems, 
but there are a few key differences.  Proximity to neighbors is a major constraint for 
treatment facilities due to potential noise, odor, and aesthetic impacts, but it is a 
relatively minor consideration for effluent disposal sites.  Conversely, subsurface 
conditions including soils and groundwater are of paramount importance when siting a 
groundwater discharge system but a lesser constraint for treatment plants.   

Typically, groundwater discharge systems are located at the same site as the associated 
wastewater treatment plant.  However, circumstances may warrant separating the 
disposal site from the treatment plant in cases where capacity is limited, multiple 
disposal sites are needed, or when noise, odor and aesthetic issues preclude locating the 
treatment plant at the same site.  However, this alternative is less desirable than a single 
parcel for treatment and disposal because capital costs, operating costs, and system 
complexity increase when the systems are separated. 

5.1 GROUNDWATER DISCHARGE PARCEL EVALUATION 
A desktop screening analysis was performed to identify potential parcels in Bourne 
located north of the canal that warrant further investigation to serve, at a minimum, the 
Main Street Buzzards Bay area based on the likelihood of adequate size and fewest 
implementation constraints.  Parcels in Bourne located south of the canal were not 
evaluated due to the increased cost and implementation timeframe associated with 
crossing the Cape Cod Canal. 

Parcel screening was performed in multiple stages utilizing physical, environmental, 
and land use criteria.  First, parcels were screened for physical constraints including 
soils, groundwater, topography, and size.  Parcels that passed this initial screening 
were subsequently screened were then scored and ranked using land use and 
environmental constraints.   

5.1.1 Stage I Screening Criteria 
The goal of the Stage I evaluation is to identify parcels with physical characteristics that 
could support a centralized groundwater discharge system.  The Stage I evaluation 
included a desktop survey of Bourne north of the canal to identify potential parcels 
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utilizing available data from the Bourne Assessors Maps, NRCS soil survey data, and 
MassGIS topography mapping.  Stage I physical evaluation criteria include: 

• Parcel size: The minimum parcel size is three acres and larger with a minimum 
of two acres of area with suitable soil, groundwater and topographic conditions 

• Soil:  Acceptable soils have “rapid” or “very rapid” permeability (typically 
greater than 0.6 inches/hour) based on the Natural Resource Conservation Service 
(NRCS) soil survey data and are located in or near mapped sand and/or gravel 
deposits based on United States Geologic Survey (USGS) surficial geology data.   

• Groundwater: Potentially favorable parcels have a depth to groundwater of 
greater than six feet based on the Natural Resource Conservation Service (NRCS) 
soil survey data. 

• Topography:  Potentially favorable parcels have slopes less than 15% in areas of 
favorable soil and groundwater characteristics. 

5.1.2 Stage I Screening Results 
Figure 5-1 depicts the Stage I physical constraints.  Of the 186 parcels larger than three 
acres, 134 parcels have potentially desirable physical characteristics.  These parcels are 
highlighted on Figure 5-1.   

5.1.3 Stage II Screening Criteria 
The 134 parcels identified through the Stage I screening process were scored and ranked 
based on various environmental and land use factors that impact site suitability and 
development cost, including: 

Environmental Criteria: 

• Drinking Water Supplies: Proximity to a drinking water supply is an 
important selection criteria because of the potential public health risk 
associated with water supply contamination.  The Massachusetts DEP 
requires that every public water supply have a protective zone surrounding 
the supply, in which, certain use restrictions are imposed.  The travel time it 
takes for recharge water to reach a well is also important.  According to the 
MassDEP Interim Guidelines for Reclaimed Water, new groundwater 
discharge facilities are not allowed within two-year travel times of a well.  
While travel times can not be estimated without a hydro geological study, a 
distance in excess of 1000 feet between the site and a well was assumed to be 
a reasonably conservative estimate of travel time in excess of two years. 
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Figure 5-1 
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• Sensitive Habitats: Sensitive habitats include certified vernal pools, areas of 
critical environmental concern (ACEC), priority habitats for state-protected 
rare species and estimated habitats for rare wildlife.  The species living in 
these habitats are considered sensitive to environmental change and 
development within these areas can be constrained by State and Federal 
regulations. 

• Wetlands: Facilities located adjacent to wetlands could result in short and 
long term wetland impacts. 

• Nitrogen Sensitive Estuaries:  Reducing discharge of nitrogen to estuaries 
will be one of the main drivers for centralized wastewater systems in Bourne.  
Groundwater discharge facilities that discharge to these nitrogen sensitive 
estuaries could increase the nitrogen loading to estuaries depending upon the 
nitrogen load discharged through the groundwater discharge systems.  

• Waterbodies:  The proximity of wastewater facilities to waterbodies can 
raise water quality concerns. 

• Floodplain:  Construction within a floodplain is constrained by regulations 
that restrict the alteration of flood storage areas without providing 
compensatory storage elsewhere within the same reach of waterway.  
Construction within floodplains may also put facilities at higher risk of being 
damaged during flood conditions. 

Land Use Criteria: 

• Protected Open Space: Areas of protected open space were considered in 
the site screening analysis due to the development constraints that are 
associated with this land use. 

• Current Non-Compatible Land Use:  Whether a site is currently developed 
or undeveloped will impact the cost of development and the ease of 
acquisition.  Proximity to developed areas will also influence the types of 
odor, noise, and aesthetic control measures that are implemented. 

• Historic and Archeological:  The proximity of potential wastewater sites to 
known historic sites was evaluated as part of the screening process.  GIS 
mapping of Massachusetts Historical Commission’s Register of Historic 
Places was used in the evaluation to determine the location of existing 
historic resources.  Specific locations of known archeological sites and 
artifacts are not made public.  Typically, upland areas adjacent to river 
corridors are considered to have a higher potential for archaeological artifacts 
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from Native American and early Colonial usage of the land.  Additional 
archeological field investigation may be required.  While this process may 
not identify all sites of historic and archeological interest, it is a reasonable 
planning-level estimate of the location of local historic sites. 

• Site Ownership (Town vs. Private):  Town-owned parcels represent unique 
opportunities for Bourne to utilize land that is already controlled by the town 
for treatment and disposal.  Whether a site is currently owned by the Town 
of Bourne will impact the probability and cost of acquisition. 

Figure 5-2 depicts the environmental criteria and Figure 5-3 depicts the land use criteria.  
In order to evaluate the parcels, points were assigned to each parcel based on applicability 
of the criterion.  All or a portion of the points available for a given criterion could be 
awarded based on the relative level of constraint.  The various criteria were weighted 
based on importance to the overall project.  Criteria deemed critical were scored using a 
15 point scale.  Critical criteria are “fatal flaw” project-stoppers.  Important criteria were 
scored on a 10 point scale; important criteria may potentially be improved by mitigation 
measures.  Significant criteria were scored on a 5 point scale.  Significant criteria can be 
addressed through good site design but with a likely increase in projection construction 
cost.  A summary of screening criteria, performance measures and the scoring system is 
included in Table 5-1.   

5.1.4 Stage II Screening Results 
Results of the Stage II scoring are summarized in Appendix D.  Lower point values 
reflect more desirable conditions.  Therefore, the parcels with the lowest overall scores 
are considered the most preferable parcels for siting a groundwater discharge systems.  
Parcels that scored fewer than 30 points are considered the top tier of potential parcels.  
The 36 top-scoring parcels are highlighted in red on Figure 5-2 and 5-3.  As shown on 
Figure 5-2, environmental resources are abundant in Borne north of the canal, and even 
the top-ranked parcels contain environmental constraints that will require mitigation. 

Figure 5-4 depicts the 36 top-scoring parcels and identifies a group of ten parcels 
clustered together as the most likely candidates for potential groundwater discharge.  
The total acreage of these ten parcels is approximately 474.  Based on the screening 
analysis and discussions with the town and BFDC, Parcel 1 (“Town of Bourne 
Parcel”), Parcel 2 (“Ingersoll, Hope, Garland Parcel”) and Parcel 3 (“Sand and Gravel 
Parcel”) have been identified to have the highest likelihood for favorable project 
implementation due to their proximity to Buzzards Bay, size, and compatibility with 
existing and potential future land uses.  Information from the town’s Assessor on these 
short-listed parcels is summarized in Table 5-2. 
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Figure 5-2 
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Figure 5-3 
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Table 5-1 
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Figure 5-4 
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TABLE 5-2 
Short-Listed Potential Groundwater Discharge Sites 

Parcel 

Map and 
Block 

Number Owner 
Land Use 

Code Land Use Description Acres 
1 20.0_033.00 Town of Bourne 903 School Department 124 
2 10.0_009.00 Ingersoll, Hope, Garland 717 Agricultural Land (Chapter 61A) 116 
3 10.0_010.00 Someone Associated Limited 410 Sand and Gravel 127 

 

5.1.5 Field Investigation 
Through assistance by the Bourne DPW and permission from the parcel owners, field 
testing and soil sample collection was performed on two of the three short-listed 
potential wastewater discharge parcels, Parcel 1 and Parcel 2.  The goal of this portion 
of the groundwater discharge parcel screening process was to delineate approximate 
areas with adequate soils characteristics through field activities that included detailed 
observation of surface features and conditions, excavation of test pits to observe soils, 
percolation testing, and soil sample collection for grain size analysis.  Copies of the 
grain size analysis are included in Appendix E.  

5.1.5.1 Parcel 1 - Town-Owned Parcel 
Parcel 1 is located north of the Scenic Highway near the Water Storage Tank.  The 
parcel is presently owned by the Town and a portion of the parcel is proposed for a 
new elementary school.  Much of the 124 acre parcel is wooded with dirt trails 
throughout the parcel.   

A total of four test pits were excavated on Parcel 1 on March 13 and 14, 2007, as 
locations shown on Figure 5-5.  Test pit depths ranged from 11 feet to 14 feet below 
ground surface (bgs).  Percolation tests were performed at TP-2 at 8 feet and 14 feet 
bgs and at TP-1 at 12 feet bgs.  Percolation rates for each test where measured at less 
than 2 minutes per inch. Test pits and percolation testing on the parcel confirmed the 
predominance of favorable soils.  Groundwater was not observed within any of the test 
pits. 

Based on the favorable results of the initial field investigation, Parcel 1 remains as a 
contender for consideration of alternatives.   

5.1.5.2 Parcel 2 - Privately-Owned Parcel 
Parcel 2 is also located north of the Scenic Highway, west of and abutting Parcel 3, 
north of and abutting the Heather Hill and Edgehill Road residential subdivision, and 
abutting a portion of Route 25.  The parcel is presently owned by the Ingersoll, Hope  
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Figure 5-5 
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and Garland Trust and is under Chapter 61A as agricultural land.  Future use of the 
parcel with the Chapter 61A designation may be subject to regulatory constraints and 
must be carefully researched prior further consideration for groundwater discharge.  
Much of the 116-acre parcel is wooded with dirt trails throughout the parcel. There is 
also a tunnel under Route 25 that connects to a northwest portion of the parcel. 

A total of four test pits were excavated on the Parcel 2 on March 12, 13 and 14, 2007, 
at locations shown on Figure 5-5.  Test pit depths ranged from 9 feet to 14 feet below 
ground surface (bgs).  Percolation tests were performed on TP-3 at 5.5 feet bgs and 
TP-4 at 9 feet bgs.  Percolation rates ranged from 11 minutes per inch at TP-3 to less 
than 2 minutes per inch at TP-4.  Test pits and percolation tests on the parcel confirmed 
the predominance of favorable soils.  Groundwater was not observed within any of the 
test pits. 

Based on the favorable results of the initial field investigation, Parcel 2 remains as a 
contender for consideration of alternatives.   

5.1.6 Conceptual Capacity Assessment 
The size of a subsurface groundwater discharge system is dependent upon the design 
flow and subsurface geologic and hydrologic characteristics of the specific site.  Design 
treated effluent loading rates are typically determined based on percolation or 
infiltration rate, which are empirical measures.  Table 5-3 MassDEP guidance for 
design of treated effluent loading rates based on percolation tests for different types of 
treated effluent discharge systems.  These design criteria were developed for small 
treatment systems, between 10,000 and 100,000 gpd.  There are very few larger 
subsurface disposal systems within Massachusetts, and absent site-specific 
hydrogeologic investigations, these criteria provide a reasonable planning-level estimate 
of system requirements. 

TABLE 5-3 
Subsurface Discharge Design Loading Rates 

 
Design Loading Rate1 (gpd/sf) 

Percolation Rate (minutes per 
inch of water level drop) < 2 2-5  5-10  10-20  > 20  

Open Sand Infiltration Bed 5.0 5.0 4.0 2.0 0.3 

Subsurface Leaching Chamber 3.0 3.0 2.5 1.5 0.2 

Subsurface Leaching Trench 2.5 2.5 1.5 1.0 0.2 

1. MassDEP. Guidelines for the Design, Construction, Operation, and Maintenance of Small 
Wastewater Treatment Facilities with Land Disposal. April 2004. Boston, MA. Table 3. 
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Higher percolation rates allow for higher design loading rates, resulting in smaller 
active application areas for discharge systems.  Conversely, lower percolation rates 
require subsequently lower design loading rates, resulting in larger active application 
areas for discharge systems.  Soils with percolation rates less greater 20 minutes per 
inch necessitate application systems that are often prohibitively large and expensive. 

Technology alternatives for groundwater discharge of treated wastewater effluent 
include: 

1. At or near-surface technologies: 

a. Open sand infiltration beds (rapid infiltration beds) 
b. Subsurface leaching trenches 
c. Subsurface leaching chambers 

2. Well technologies: 

a. Deep well injection 
b. Shallow gravity wells 
c. Wick wells 

Groundwater injection wells have not been widely used in Massachusetts, and wick 
wells have a limited number of installations.  However, these technologies have 
successfully been used in other parts of the country (largely in Florida and California) 
where geologic formations are typically quite different than New England geologic 
make up.  Discharge via wells does not have the same soil and groundwater constraints 
and can be used in areas where at or near-surface technologies may be infeasible.  
Highly treated effluent is required for successful well discharge installations.  
Therefore, feasible at or near-surface alternatives will be investigated prior to 
reviewing well technologies.   

Open sand infiltration beds allows for surface application of the wastewater effluent.  
Below-grade leaching chambers allow subsurface infiltration at the base of a precast 
concrete or plastic material constructed chamber system.  Subsurface leaching trenches 
consist of buried perforated piped within carefully graded stone encapsulating systems. 

Open sand infiltration beds allows for the highest design loading rates given a particular 
soil type.  Additionally, based on the MassDEP guidance for application system design, 
full reserve capacity may not be required for open sand infiltration beds as is required 
for the other subsurface application systems.  However, open sand infiltration beds 
require dedicated land use whereas buried application systems, such as leaching 
chambers or trenches, enable other uses such as playing fields or parking lots, where 
appropriately designed.  



SECTION 5 WASTEWATER TREATMENT AND DISPOSAL PARCEL EVALUATION Tighe&Bond 

Bourne Wastewater Management Study 5-14 

Groundwater discharge sites require appropriate area geology, specific site suitable 
soils and substantial land area to provide for the designed discharge area, a “reserve” 
area dictated by MassDEP policies and adequate space for the physical construction, 
site grading, access and maintenance of the facility. 

In addition to soil characteristics, depth to groundwater is a major determinant in the 
siting of these at or near-surface disposal systems.  MassDEP policy requires a 
minimum of four feet of separation between the bottom of the system and the high 
groundwater elevation.  Locations that do not have the requisite separation require 
additional fill to raise the system to achieve the four-foot minimum. 

Based on the design loading rates as listed in Table 5-3, the total gross acreage for 
groundwater discharge application system planning purposes has been calculated with 
the following conservative assumptions: 

1. Based on the needs analysis for the wastewater study areas located north of the 
Canal, average flow rates of 206,000 gpd for the initial facility construction for 
the Main Street Buzzards Bay re-development (Study Area 1), 449,000 gpd for 
greater Buzzards Bay (Study Areas 1 and 2), 1,146,000 gpd for a 20-year 
planning projection for Bourne north of the Canal, and 1,259,000 gpd for 
expected full build-out have been used.  The flow rates are based on the 
assumption that 180,000 gpd from Study Area 1 will be pumped to Wareham 
for treatment and disposal. 

2. System sizing is based on peak day flow assumed to be two times the average 
day flow on an annual basis. 

3. Estimates are provided for open sand infiltration beds, below ground leaching 
chambers and below ground leaching trenches. 

4. The active area for each system is based on a percolation rate of 10 minutes per 
inch or better to utilize a conservative average condition over the acreage to be 
used.   

5. The calculated active area has been doubled to account for a reserve area for 
100% of the system’s required active area. 

6. The calculated active and reserve area of each system has then been doubled to 
account for a number of factors that collectively constrain the active discharge 
area as follows: 

• Topography that requires site terracing, sloping and special grading 

• Variability in soil conditions over large areas and with depth 
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• Access and maintenance 

• Unusable site space 

• Potential down gradient hydrogeologic conditions  

Conservatively predicted gross land areas for discharge application systems are 
summarized in Tables 5-4, 5-5, 5-6 and 5-7 for the design conditions likely to serve the 
planned needs for Main Street Buzzards Bay (Study Area 1), greater Buzzards Bay 
(Study Areas 1 and 2), the 20-year flow projection for the entire study area north of the 
canal (Study Areas 1-7) and the full build-out flow projection, respectively.   

TABLE 5-4 
Predicted Groundwater Discharge System for Main Street Area of Buzzards Bay (Study Area 1) 
20-Year Flow Projection - 206,000 Gallons Per Day 

Discharge System Type 

Design 
Loading Rate 

(gpd/sf) 
Active Area 

(acres) 

Land area 
Including 

Reserve Area 
(acres) 

Total Likely 
Land Area 

(gross area) 
(acres) 

Open Sand Infiltration Bed 4.0 2.4 5 10 

Subsurface Leaching Chamber 2.5 3.8 8 16 

Subsurface Leaching Trench 1.5 6.3 13 26 
 
TABLE 5-5 
Predicted Groundwater Discharge System for Greater Buzzards Bay (Study Areas 1 and 2) 
20-Year Flow Projection - 449,000 Gallons Per Day 

Discharge System Type 

Design 
Loading Rate 

(gpd/sf) 
Active Area 

(acres) 

Land area 
Including 

Reserve Area 
(acres) 

Total Likely 
Land Area 

(gross area) 
(acres) 

Open Sand Infiltration Bed 4.0 5.2 11 22 

Subsurface Leaching Chamber 2.5 8.2 17 34 

Subsurface Leaching Trench 1.5 13.7 28 56 
 
TABLE 5-6 
Predicted Groundwater Discharge System for Bourne North of the Canal 
20-Year Flow Projection - 1,146,000 Gallons Per Day 

Discharge System Type 

Design 
Loading Rate 

(gpd/sf) 
Active Area 

(acres) 

Land area 
Including 

Reserve Area 
(acres) 

Total Likely 
Land Area 

(gross area) 
(acres) 

Open Sand Infiltration Bed 4.0 13.2 27 54 

Subsurface Leaching Chamber 2.5 21.0 43 86 

Subsurface Leaching Trench 1.5 35.1 71 142 
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TABLE 5-7 
Predicted Groundwater Discharge System for Bourne North of the Canal 
20-Year Flow Projection - 1,259,000 Gallons Per Day 

Discharge System Type 

Design 
Loading Rate 

(gpd/sf) 
Active Area 

(acres) 

Land area 
Including 

Reserve Area 
(acres) 

Total Likely 
Land Area 

(gross area) 
(acres) 

Open Sand Infiltration Bed 4.0 14.5 29 58 

Subsurface Leaching Chamber 2.5 23.1 47 94 

Subsurface Leaching Trench 1.5 38.5 78 156 

 

From these estimates for the two parcels evaluated we conclude that an open sand bed 
type of treated effluent discharge system is likely to require the following gross land 
area for the range of design flow capacity expected for service to the Main Street Area 
of Buzzards Bay to full build out of Bourne north of the Canal: 

1. Main Street Area of Buzzards Bay:  10 acres 

2. Greater Buzzards Bay:   22 acres 

3. 20-Year Projection:    54 acres 

4. Expected Full Build-Out:   58 acres 

From these estimates for the two parcels evaluated we conclude that an below ground 
leaching chamber type of treated effluent discharge system is likely to require the 
following gross land area for the range of design flow capacity expected for service to 
the Main Street Area of Buzzards Bay to full build out of Bourne north of the Canal: 

1. Main Street Area of Buzzards Bay:  16 acres 

2. Greater Buzzards Bay:   34 acres 

3. 20-Year Projection:    86 acres 

4. Expected Full Build-Out:   94 acres 

From these estimates for the two parcels evaluated we conclude that an below ground 
leaching trench type of treated effluent discharge system is likely to require the 
following gross land area for the range of design flow capacity expected for service to 
the Main Street Area of Buzzards Bay to full build out of Bourne north of the Canal: 

1. Main Street Area of Buzzards Bay:  26 acres 
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2. Greater Buzzards Bay:   56 acres 

3. 20-Year Projection:    142 acres 

4. Expected Full Build-Out:   156 acres 

As shown in Figure 5-5, approximately 113 acres on the three largest parcels were 
identified for groundwater discharge based on field investigations.  Additional acreage 
may be available at the other parcels identified in the area (highlighted on Figure 5-5).  
Therefore, based on the preliminary evaluation, adequate capacity to serve projected 
buildout flow north of the Canal is available at these parcels. 

These predictions are for planning purposes only, and final facility design and 
permitting will require more in-depth data collection and analysis including the 
following: 

• Deep boring geotechnical soil logs, sampling and analytical data 

• Additional percolation tests 

• Possible large scale infiltration tests 

• A complete hydrogeologic study of the discharge site and down-gradient 
receiving area including groundwater mounding analysis and prediction of 
groundwater elevation and quality impacts.  

5.2 WASTEWATER TREATMENT PLANT PARCEL EVALUATION 
Similar to the groundwater discharge siting evaluation, a desktop screening analysis was 
performed to identify potential parcels in northern Bourne for wastewater treatment 
facilities.  Parcels were screened based on the following criteria: 

• Size: two acres and larger 

• Development: undeveloped 

• Proximity: located within imperative, near-term or mid-term service areas or at 
the potential groundwater discharge sites 

Figure 5-6 depicts parcels that meet the screening criteria.  Six potential parcels were 
short-listed based on the above-listed criteria and consideration of the environmental 
and land use constraints used in the groundwater discharge siting evaluation.  However, 
one of the six parcels is currently developed; it is the parcel owned by the state and 
used as an armory for the National Guard.  If this use were to be discontinued, the 
parcel is in favorable proximity to Buzzards Bay.   
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Information from the town’s Assessor on these short-listed parcels is summarized in 
Table 5-8. 

TABLE 5-8 
Short-Listed Potential Wastewater Treatment Facility Sites 

Parcel 

Map and 
Block 

Number Owner 

Land 
Use 

Code Land Use Description Acres 
1 20.0_033.00 Town of Bourne 903 School Department 124 
2 10.0_009.00 Ingersoll, Hope, Garland 717 Agricultural Land (Chapter 61A) 116 
A 19.4_181.00 Commonwealth of Massachusetts 901 Government 2.5 
B 15.0_003.02 Ingersoll, Hope, Garland Trust 17 Open Space/Forest/Ag 17 
C 03.0_020.00 Sorenti Brothers Inc. 12 Vacant Developable Commercial 390 
D 11.0_027.00 Harris, Elizabeth Trust 11 Vacant Developable Residential 130 
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Figure 5-6 
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For planning purposes, alternative scenarios for sewering the entire area of Bourne 
north of the Canal were developed.  A phasing plan for each scenario was developed, 
as described in Section 6.2, with a high likelihood that the later phases will not be 
implemented in the next 20 years (typical wastewater infrastructure planning horizon) 
because existing on-site decentralized systems will continue to provide sufficient 
wastewater treatment. 

6.1 SHORT-LISTED ALTERNATIVES 
The following short-listed alternatives were identified for Bourne north of the Canal: 

• Alternative 1A – Centralized treatment and groundwater discharge with MMA 
WWTF expansion as an initial phase 

• Alternative 1B – Centralized treatment and groundwater discharge 

• Alternative 2A – Satellite treatment and centralized groundwater discharge with 
MMA WWTF expansion as an initial phase 

• Alternative 2B – Satellite treatment and centralized groundwater discharge 

In all alternatives, it is assumed that discharge to Wareham from the Main Street area 
of Buzzards Bay and Hideaway Village will continue, and the capacity allowed will not 
be increased beyond the current maximum in the Intermunicipal Agreement (200,000 
gpd). 

Alternatives 1A and 2A include an initial-phase expansion of the MMA WWTF, which 
is owned by the Commonwealth of Massachusetts.  The MMA has up to 60,000 gpd 
potentially available to Bourne that could meet a portion of the need in the Main Street 
area of Buzzards Bay.  The WWTF would require significant expansion to 
accommodate flows from Main Street Buzzards Bay.  The available capacity is less than 
the projected future flows from Study Area 1 (386,000 gpd – 180,000 gpd (to 
Wareham) = 206,000 gpd) and does not offer the possibility of wastewater service to 
other areas in Bourne.  Additionally, a multi-party agreement between the State, MMA 
and the Town of Bourne would be required, and ownership and operation of the 
WWTF would remain with the State and MMA. 

The main difference between Alternatives 1 and 2 is the location of the wastewater 
treatment facilities.  In Alternative 1, centralized treatment at the location of the 
groundwater discharge parcel(s) is proposed.  In Alternative 2, three treatment facilities 
are located in close proximity to the areas that they serve.  In all scenarios, a 
centralized groundwater discharge system is proposed.   
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6.2 PHASING PLAN 
Potential service areas were identified based on study area boundaries.  A phasing plan 
for these service areas was developed based on the identified wastewater needs.  The 
service areas and phasing plan for each alternative is shown on Figures 6-1, 6-2, 6-3 
and 6-4.   

The table on each figure contains a description of each phase, the need category of each 
study area included in the service area, projected flows, and a summary of the 
infrastructure needs.  The infrastructure needs were developed for project costing based 
on the following: 

• Sewer service to the entire service area 

• Gravity sewer system with pump stations where needed based on preliminary 
topographic information available through MassGIS 

The layouts will be refined based on evaluation of environmental impacts and additional 
information from detailed survey, test borings and wetlands mapping during system 
design.  During preliminary design, alternative sewer system types will also be 
evaluated, including low pressure and vacuum systems. 

Generally, the phasing plan reflects the prioritization of need for wastewater 
infrastructure in the study areas; study areas with a higher need for wastewater 
infrastructure are included in earlier project phases.  The needs analysis revealed that 
Study Area 1 – Main Street Buzzards Bay has the highest need for wastewater 
infrastructure in Bourne due to development density and subsurface characteristics that 
preclude decentralized treatment options.  The capacity limitation in Wareham’s system 
requires that alternative wastewater management solutions be developed for future 
wastewater flows.  Therefore, Study Area 1 was included as the first phase in each 
alternative.  Study Area 2 is also included in the Phase 1 sewer service area.  Study 
Area 2 was categorized as a mid-term need area largely due to its high density 
residential development and the nitrogen impacts on Buttermilk Bay from the 
conventional septic systems.  With the likely future nitrogen TMDL for Buttermilk 
Bay, sewering is a relative priority for this study area. 

Development of a phasing plan also allows the town to develop wastewater management 
solutions to meet needs in Bourne south of the Canal, and integrate those projects into 
the implementation plan, as needed.  Ultimately, the size and timing of the project 
phases will be determined based on a combination of need for sewers and available 
funding.   

Figures 6-1, 6-2, 6-3 and 6-4 also identify potential parcels for groundwater discharge 
and wastewater treatment facilities.  These locations are based on preliminary parcel 
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screening performed for this project.  Parcels will be further evaluated for selection 
during preliminary design. 
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Figure 6-1 
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Figure 6-2 
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Figure 6-3 



SECTION 6 ALTERNATIVE COMPARISON Tighe&Bond 

Bourne Wastewater Management Study 6-7 

Figure 6-4 
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6.3 OPINION OF PROBABLE PROJECT COSTS 
Opinions of probable project costs were developed for each alternative that include 
capital costs for sewers, pump stations and forcemains, wastewater treatment facilities 
and groundwater discharge systems.  Other project costs including regional agreement 
costs and property acquisition costs are not included in these opinions.  The tables 
included in Appendix F itemize these opinions of cost and include a first page summary 
comparing the alternatives, a summary of unit costs and assumptions, and details for 
each alternative.   

The opinion of probable project costs were developed for alternative comparison and 
major definition of the project.  Unit costs were selected to be representative as an 
average for an overall project and may not be directly applicable to specific locations 
within Bourne.  The system costs were based on a conventional gravity sewer system 
with pump stations.  Alternative technologies may afford some cost savings and should 
be evaluated during preliminary design of the system.  Costs for the wastewater 
treatment facilities were developed assuming a high level of noise, odor, and aesthetic 
controls would be incorporated into any facility.   

The opinion of probable costs for the total project and for the initial phases to serve 
Study Areas 1 and 2 are summarized in Table 6-1. 

TABLE 6-1 
Opinion of Probable Cost Summary (2007 dollars) 

 Alternative 1A Alternative 1B Alternative 2A Alternative 2B 
Service to Study 
Areas 1 and 2 

$51 million $47 million $51 million $47 million 

Total $174 million $170 million $188 million $185 million 

 

The alternatives that include connection to an expanded WWTF at the MMA 
(Alternatives 1A and 2A) have opinion of probable project costs that are higher because 
in-town wastewater treatment and groundwater discharge will still be required to 
accommodate all of the projected future flows in Study Areas 1 and 2.  The higher total 
costs for Alternatives 2A and 2B derive from the multiple treatment facilities versus the 
single wastewater treatment facility in Alternatives 1A and 1B.  The opinion of 
probable project cost for Alternative 1B and 2B are the same for Phase 1 because they 
both include a single wastewater treatment facility, but Alternative 1B has the lowest 
opinion of probable project cost for all project phases.   

6.4 NON-COST FACTORS 
In addition to cost, alternatives were evaluated by following criteria: 
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• Environmental/regulatory review 

• Permitting 

• Funding/financing 

• Flexibility 

• Schedule 

These factors are discussed in the following subsections. 

6.4.1 Environmental/Regulatory Review 
The alternative wastewater infrastructure projects are subject to environmental review 
through the Massachusetts Environmental Policy Act (MEPA) office.  The 
environmental review process provides an opportunity for State agencies and the public 
to comment on the project.  An Environmental Notification Form (ENF) will be 
required for any of the proposed project alternatives.  The ENF will include analysis of 
environmental impacts (including both benefits and costs) of any recommended 
wastewater infrastructure and management plans, as well as quantification of what 
sewering may mean in terms of growth impact and the need for growth management in 
Bourne.   

Projects that exceed certain thresholds defined by MEPA or are deemed significant 
enough to warrant additional environmental review by the Secretary of the Executive 
Office of Energy and Environmental Affairs (EOEEA) are then required to complete an 
Environmental Impact Report (EIR).  The scope of the EIR depends upon the scope of 
proposed project and comments received during the ENF review.  Sewering Study 
Areas 1 and 2 will exceed the MEPA threshold of more than 10 miles of sewers, and 
also for involving more than 50 acres of land area, therefore a mandatory EIR will be 
required. 

In addition to MEPA, the Cape Cod Commission (CCC) has a parallel environmental 
review process for Towns within Barnstable County for Developments of Regional 
Impact (DRIs).  In order to consolidate the MEPA and CCC reviews, Tighe & Bond 
recommends requesting a joint review process for the Draft Environmental Review 
(DEIR) process that is expected to be required and scoped as an outcome of the MEPA 
Environmental Notice Form (ENF) submittal process.  Joint review will allow for 
issues related to both the MEPA regulations and the DRI regulations to be addressed as 
the project moves through the various planning phases.   
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6.4.2 Permits 
Fewer permits will be required for Phase 1 of Alternatives 1A and 2A, which is the 
expansion of the MMA WWTF, than for subsequent phases and for Alternatives 1B and 
2B.  A new wastewater discharge permit is not required because the facility has an 
existing NPDES permit.  However, it remains uncertain if MassDEP and EPA will 
allow use of the MMA NPDES permit for wastewater from the Town or what NPDES 
modifications may be imposed.   

A sewer extension permit will be required for any new sewers constructed for the 
system.  In addition, an agreement between Bourne, the Commonwealth of 
Massachusetts via the Department of Capital and Asset Management, and the MMA 
will be required.   

Several permits will be required for the construction of new wastewater infrastructure 
in Bourne including the following: 

• Groundwater discharge permit from MassDEP 

• Sewer extension permit from MassDEP 

• Massachusetts Highway Department (MHD) Access Permit along Route 28 

• NHESP permitting 

• Local permitting: wetland and zoning reviews 

The permitting process typically begins with the environmental review process with 
collection of needed data and information and preliminary discussions with the 
permitting agencies regarding requirements.  By starting the permitting process early in 
the project planning, the overall schedule for project implementation can potentially be 
reduced as permitting tasks are performed in parallel with planning and design. 

6.4.3 Funding and Financing 
The cost of all the alternatives is significant, and careful planning for funding and 
financing the costs will be important.  The initial phase in Alternatives 1A and 2A will 
have a limited service area over which to share costs.  Most of the parcels in the Main 
Street area of Buzzards Bay have already been assessed betterments, therefore, other 
cost sharing mechanisms will need to be considered.  The advantage of implementing 
the initial phase of Alternatives 1A and 2A is that the more significant infrastructure 
costs associated with developing in-town wastewater treatment and disposal can be 
deferred, if the significant institutional and discharge permit matters can be expediently 
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and cost-effectively resolved.   This adds a significant unknown factor to alternatives 
1A and 2A. 

Funding and financing options for subsequent phases for Alternatives 1A and 2A and 
for Alternatives 1B and 2B are described in Section 7.  The larger service areas will 
allow for greater cost sharing among the users.  There are several loan opportunities, 
but grant funding is more limited.  The phases that will provide infrastructure to 
commercial areas have several potentially attractive funding programs that target 
community development.  The State Revolving Fund (SRF), which currently provides 
2% loans for wastewater infrastructure, is the primary source of funding for systems 
serving residential areas.  Also, current state legislative activity is considering 
improving the SRF loan program for communities that meet various criteria. 

6.4.4 Flexibility 
The initial phase in Alternatives 1A and 2A is expansion of the MMA’s WWTF to 
accept a portion of the projected future flow from the Main Street area of Buzzards 
Bay.  This initial phase does not provide flexibility because the potentially available 
capacity of this phase is limited to 60,000 gpd, at most, which does not meet the 20-
year projected needs within Study Area 1 nor does it provide opportunity for other 
areas of Bourne.   

Development of in-town treatment and groundwater discharge systems affords the town 
significant flexibility in phasing the projects to match needs as they develop.  
Alternatives 1B and 2B provide the town with this flexibility starting at the initial 
phase.  The preliminary siting analysis identified ample groundwater discharge capacity 
to serve full buildout of Bourne north of Canal should it ever be required.  Careful 
planning will allow the town to acquire the needed land to allow construction of the 
infrastructure in phases, as needed.  Additionally, development of centralized 
infrastructure may allow the town to consider accepting wastewater from surrounding 
municipalities including Wareham, Plymouth and Sandwich should regional 
opportunities become attractive.  

A centralized wastewater treatment facility (Alternatives 1A and 1B) can provide 
flexibility over several satellite treatment facilities (Alternatives 2A and 2B) because the 
larger flows at a centralized facility have better capabilities of dampening the effects of 
small-quantity, high-strength waste streams such as septage and leachate.  Other 
beneficial factors include: 

• Economy of scale relative to capital costs 

• Ease of operating 1 facility rather than 3 

• Economy of scale relative to facility utility and maintenance costs 
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6.4.5 Schedule 
This study is an initial step in project implementation.  The anticipated schedule for 
implementation of each phase of the overall plan includes: 

• Project authorization and funding:  1 year 

• Preliminary design and MEPA/CCC environmental reviews: 2 years 
(including completion of EIR/DRI) 

• Design and permitting: two years 

• Construction and commissioning: three years 

The anticipated overall timeline for implementation of a project that serves the Study 
Areas 1 and 2 is about 8 years.   

If the town proceeds with the initial project to expand the MMA WWTF, it is 
anticipated that obtaining project authorization and funding may require 1 year, 
negotiating and finalizing inter-agency agreements may require 2 years, facility design 
and permitting 1 year and construction 2 years for a total of 6 years, assuming an EIR 
is not required.  This is a significant time and further evaluation of the rate at which 
flows are projected to increase in the Main Street area of Buzzards Bay needs to be 
considered relative to when additional capacity may become available at the MMA. 

6.5 COMPARISON SUMMARY 
Table 6-4 on the following page summarizes the alternatives relative to the evaluation 
criteria. 
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Table 6-4  
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The results of the alternative comparison were presented to the BFDC and Bourne Wastewater 
Advisory Committee in a series of meetings in June and July 2007, as described in Section 1.4.  
On August 7, 2007 the Board of Sewer Commissioners passed a motion to endorse the 
Committee’s recommendation to accept the initial phase of Alternative 1B as the recommended 
plan and proceed with development of an implementation plan and submission of an ENF.  The 
recommended alternative and implementation plan is described in this section. 

7.1 RECOMMENDED ALTERNATIVE 
Based on the alternative evaluation, Alternative 1B – centralized treatment and groundwater 
discharge is the preferred alternative.  The recommended plan consists of construction of Phase 
1 only, including the following: 

• Providing sewer service to Study Areas 1 and 2 

• Construction of a centralized wastewater treatment facility and groundwater discharge 
system.  Based on the screening performed for this project, the Town-owned parcel on 
Scenic Highway is the preferred location for these facilities 

Alternative 1B is the least expensive alternative on a total project cost basis, provides the 
greatest flexibility for expansion starting at the initial phase, and consolidates the WWTF and 
groundwater discharge into a single area, making permitting more straightforward and 
operation and maintenance of the facilities easier. 

Benefits of implementing Phase 1 of Alternative 1B include: 

• Solves the imperative need for additional wastewater capacity in the Buzzards Bay Area 

• Provides additional wastewater infrastructure to allow for economic redevelopment of 
the Main Street area of Buzzards Bay 

• Provides for compliance with likely upcoming TMDL to limit and reduce nitrogen 
loads to Buttermilk Bay and Little Buttermilk Bay 

• Provides for future expansion to other areas north of Cape Cod Canal, including 
surrounding municipalities. 

• Allows for continued flexibility for future wastewater management considerations for 
Bourne south of the Cape Cod Canal 

• Recommends utilization of town-owned parcel 

• Minimizes construction impacts 
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• Compatible with many funding and financing sources. 

7.2 IMPLEMENTATION PLAN 
Implementation of the recommended alternative involves not only design development but also 
additional input at the local level and from state regulators to resolve outstanding issues 
including: 

Regulatory/Permitting Issues: 

• Completion of the environmental review process 

• Initiation of project permitting 

• Developing a growth management plan for areas served by centralized sewers 

Local Issues: 

• Financing 

• Cost apportionment 

• Organizational structure 

7.2.1 Design Development 
Preliminary design is required for completion of the EIR to adequately define project impacts 
and mitigation measures.  The preliminary design will include identification of potential sewer 
alignments, treatment plant processes and further study of the groundwater discharge system, 
including a hydrogeological study. 

7.2.2 Regulatory/Permitting Issues 
The environmental review process is summarized in Section 6.4.1, and anticipated permits are 
summarized in Section 6.4.2.  The following environmental review documents are anticipated 
to be required for this project: 

1. Environmental Notification Form 

2. Draft Environmental Impact Report/DRI 

3. Final EIR/DRI 
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During the environmental review process, preliminary discussions with the permitting agencies 
and collection of required data are typically initiated.  

7.2.3 Growth Management 
Executive Order 385 requires state and local agencies to plan for sustainable development and 
protection of resources.  This is done in part by focusing infrastructure improvements in areas 
where clear need exists and where denser development is appropriate, while directing 
development away from valuable resource areas.  As sewer projects are considered to allow 
for additional growth, proposals for new sewers must have a strong environmental basis and be 
in accordance with local and regional growth management policies.  The proposed project is in 
compliance with growth management policies, in that the proposed sewer will direct new 
development in an area that is served by existing infrastructure and that has been targeted for 
higher density development.  In addition, providing sewer service within the watersheds of 
Buttermilk Bay and Little Buttermilk Bay will alleviate nutrient loading that is impairing the 
water quality in these embayments.   

7.2.4 Potential Project Financing 
Capital costs to build the required infrastructure for the initial project phase will be significant.  
Potential funding sources for the project include: 

• Bonding 

• Reduced interest loans through the State Revolving Fund (SRF) 

• Zero interest loans through the SRF (legislation pending, not yet available) 

• Grants and reduced interest loans from USDA Rural Development 

• Massachusetts Sewer Rate Relief Fund 

• State and Federal earmarked appropriations 

• Grants 

• District Improvement Financing (DIF) 

• Tax Increment Financing (TIF) 

• Community Development Action Grant (CDAG) 

Potential funding programs are discussed in more detail the following subsections.  Generally, 
State and Federal earmarked appropriations and grant funding are limited for municipal 
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wastewater projects in Massachusetts.  Funding through the Massachusetts Sewer Rate Relief 
Fund is variable and depends on the annual appropriation in the state budget.  Therefore, 
Bourne will need to evaluate how to borrow funds for a significant portion of the capital cost 
of the project and will need to develop a cost apportionment program, as discussed in Section 
7.2.3.   

7.2.4.1 Bonding 
Municipalities have the ability to borrow funds for capital projects through bonds.  Issues that 
can impact municipal borrowing capacity are existing debt, the length of borrowing period, the 
structure of the debt service, and opportunities to modify short-term impacts of the debts 
service.  Careful planning for municipal borrowing that takes into account other capital 
expenditures in Town is imperative to maximize ability to borrow for major capital projects 
and minimize adverse fiscal impacts to the Town’s bond rating and budgets. 

7.2.4.2 State Revolving Fund (SRF) Loans 
The Massachusetts State Revolving Fund (SRF) is jointly administered by the Division of 
Municipal Services of the Department of Environmental Protection (MassDEP) and the 
Massachusetts Water Pollution Abatement Trust.  The fund provides low-interest loans to 
public and private entities for qualifying planning and construction projects.  Currently, 20-
year, 2% loans are available, and the fund has approximately $300 to $350 million to lend per 
year (MassDEP July 2007).   

To be considered for SRF funding, a community must submit a Project Evaluation Form 
(PEF), which typically has an annual deadline at the end of August.  Based on the forms, 
applicants are ranked based on a set of criteria that rates the project’s impact on state and 
federal water quality and the State’s Commonwealth Sustainable Development Initiative.  The 
ranked projects are published in the Intended Use Plan (IUP) Project Listing, which is typically 
released at the end of the year or in early January.  In addition to the ranking priority, projects 
require local funding appropriation by June 30 in the upcoming year. 

Once a project has been placed on the IUP Project List, the municipality needs to complete a 
loan application and obtain a Project Approval Certificate from MassDEP.  The loan 
applications are due October 15 of the upcoming year and must include information about 
funding authorization, repayment ability, and project schedule.  For construction loans, the 
application also needs to include construction contract drawings and specifications and 
evidence of compliance with applicable environmental reviews and permits. 

When MassDEP approves the application, a binding loan commitment is issued by the Trust, 
and MassDEP issues a Project Regulatory Agreement (PRA), which includes the MassDEP 
regulation and supervision conditions and limitations, cash drawdown schedule, and provisions 
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of the Project Approval Certificate (PAC).  Once a PAC is issued, the project must commence 
within six months. 

[Add information regarding 0% funding currently under consideration] 

7.2.4.3 USDA Rural Development 
USDA Rural Development provides grants and loans to rural communities, counties, special-
purpose districts and Indian tribes with populations less than 10,000 people.  Eligibility for 
grants is dependent upon the median household income for the Town relative to the poverty 
line and the state non-metropolitan median household income.  For entities that do not qualify 
for grants because their median income is too high, USDA Rural Development offers below 
market rate and market rate loans.  Similar to the grant program, the median household income 
for the Town is used to determine for which loan category the entity is eligible.  Additional 
restrictions on funding include a maximum disbursement of $3 million per project phase with a 
maximum of three project phases.   

Based on population, Bourne does not qualify for the USDA Rural Development Water and 
Waste Disposal program.  If the town establishes a sewer district, the population of the district 
will have to be evaluated to determine whether it exceeds the population threshold.   

7.2.4.4 Massachusetts Sewer Rate Relief Fund 
The Massachusetts Sewer Rate Relief Fund was established by the Legislature in 1993 under 
the provisions of Chapter 29 Section 2Z of the General Laws.  The fund was established to 
defray sewer service costs and provides annual grants of up to 20% of eligible debt service.  
Eligible debt service is defined as: 

• Permanent debt issued on or after January 1, 1990 for a term greater than five years 

• For water pollution projects that have not received state grants or have not been financed 
through the Massachusetts Water Pollution Abatement Trust, including the SRF 
program. 

Funding levels can not be guaranteed beyond the current year’s appropriation.  In 1994 the 
annual budget appropriation to the fund was $20 million.  The appropriations increased 
annually to over $60 million by 2002.  Due to the state’s fiscal crisis, the funding 
appropriation was eliminated in 2003.  In 2004, funding was restored to the Sewer Rate Relief 
Fund but at much lower levels than the fund had historically received.  Appropriations for the 
last five years are listed in Table 7-2.     

TABLE 7-2 
Annual Appropriations to Massachusetts Sewer Rate Relief Fund 

Year Appropriation 
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Year Appropriation 

2008 $23 million 

2007 $25 million 

2006 $12.5 million 

2005 $10 million 

2004 $5 million 

 

The Massachusetts Water Resources Authority (MWRA) received the majority of the 
appropriations each year due to their substantial debt service.  In 2007, awards to applicants 
were equivalent to approximately 7.6% of the eligible debt service. 

7.2.4.5 State and Federal Earmarked Appropriations 
Bourne may be able to lobby lawmakers for state and federal appropriations for its wastewater 
system.  These appropriations are not typical and must be politically well-supported.   

7.2.4.6 Grants 
Currently, grant funding for wastewater infrastructure is not widely available, and any 
available grants will typically only offset a small percentage of total project costs.  According 
to a presentation by Peter Shanaghan from USEPA at the Paying for Sustainable Water 
Infrastructure Conference in March 2007, the trend over the past quarter century in Federal 
infrastructure programs has been a reduction in available grant subsidies. 

7.2.4.7 District Improvement Financing (DIF) 
Massachusetts General Law Chapter 40Q, enacted in August 2003, established the District 
Improvement Financing (DIF) Program.  DIF is a public financing alternative that 
municipalities can use to fund infrastructure projects.  The fund works by allocating future, 
incremental tax revenues collected from a predefined district to pay for the project costs.  The 
proposed project should focus on infrastructure needs that will encourage private investment in 
the designated area.  The future increase in taxes in the targeted redevelopment district is used 
for collateral for the financing.  DIF offers loans for up to 30 years.  The municipality must 
designate a development district and a development program.  Both must be certified by the 
Massachusetts Economic Assistance Coordinating Council (EACC).  It is anticipated that the 
DIF program may be applicable to the Main Street Buzzards Bay area.  
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7.2.4.8 Tax Increment Financing (TIF) 
The DIF Program described above is a form of Tax Increment Financing (TIF), where 
improvements are funded by anticipated future tax revenue increases.  The general concept of a 
TIF program is that the public improvements will result in an increase in the value of 
surrounding real estate.  The increased tax revenue is used to finance the debt issued to pay for 
the project.  The TIF must be approved by the municipal governing body.  In addition, 
executed agreements with each property owner in the designated TIF zone are required.  The 
TIF zone must be in an area designated as an Economic Opportunity Area by EACC.  TIF are 
allowed to finance bonds up to 20 years.  It is anticipated that the TIF program may be 
applicable to the Main Street Buzzards Bay area. 

7.2.4.9 Community Development Action Grant (CDAG) 
The Community Development Action Grant (CDAG) Program is a state-funded program that 
supports public projects with the goal of stimulating economic development and leverage 
private investment, which may include job retention and creation, and revitalization of 
distressed areas. CDAG can be used in a variety of ways, including installation, improvement, 
construction, repair, rehabilitation or reconstruction of utility distribution systems, including 
water and sewer lines.  CDAG-funding is financed through 30 year bonds, and CDAG-funded 
projects must be publicly owned or managed for a period of not less than 30 years.  The 
maximum amount of funding under CDAG is $1 million per project.  It is anticipated that the 
CDAG program may be applicable to the Main Street Buzzards Bay area. 

7.2.5 Cost Apportionment 
Bourne will need to evaluate the cost recovery program options and develop an approach that 
is acceptable to the town.  Potential cost recovery (revenue) programs to recover capital costs 
include: 

• Local property taxes 

• Betterments 

• User fees 

• Special fees and taxes 

The opinions of probable cost are presented in Section 6.3, and the town will need to 
determine how these costs are apportioned.  One option for capital cost sharing includes town-
wide sharing of initial costs through general taxation and/or other funding mechanism and 
sharing of service area costs by system users within the service areas through betterments 
and/or other targeted mechanisms.  Potential cost apportionment programs are discussed in the 
following subsections. 
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7.2.5.1 Local Property Taxes 
Local property taxes are a primary source of revenue for municipalities.  However, with the 
limitations on property tax increases under Proposition 2-1/2, the ability of municipalities to 
levy taxes is capped at 2.5% of the taxable value of property within the municipality.  
Overrides to the limit have to be voted, and in several municipalities, Proposition 2-1/2 
overrides have been difficult to pass.  Alternatively, voters can vote to exclude specific bonds 
or debt issued for municipal capital improvements.  The exclusion will only be in place for the 
length of the borrowing.  

Without first implementing long-term capital facility planning and potentially passing a project-
specific bond exclusion, funding a major wastewater capital project solely through general 
taxation is typically not attractive, and in many cases not possible, without severely impacting 
the other services and programs funded through general taxation.  However, with planning, 
general taxation can be a viable revenue source and, in many cases, can be justified for a 
portion of the project cost because the capital project often benefits the municipality as a 
whole, even if the infrastructure is only provided to a portion of the population. 

7.2.5.2 Betterments 
Betterments are the funding mechanism commonly used to assess initial capital costs to system 
users. A betterment is a one-time charge to property owners within a service area who have the 
right to connect to the system.  Betterments are assessed to properties whether or not they are 
actually connected to the system.  Typically, a betterment fee is paid back by the property 
owners either as an initial lump sum or with interest over time.  Any outstanding balances must 
be paid in full upon transfer of property.  However, the structure of betterments can include 
relief to qualifying parties, such as suspension or deferral for elderly owners or undeveloped 
parcels.  At its September 23, 1992 special meeting, the Board of Sewer Commissioners set 
betterments for the Buzzards Bay area served by the sewer system.  The authorized “Order of 
Estimated Sewer Assessments” was recorded in Book 8221 Page 296 at the Barnstable County 
Registry of Deeds.  A 40% betterment was assessed based on a formula taking into account the 
frontage and area of parcels of land abutting the sewer system. 

In Massachusetts, assessment options to determine individual property costs can be based on 
parcel frontage, parcel area, an equivalent flow basis, or a combination of these options.   

7.2.5.3 Connection and Change-in-Use Fees 
Connection and change-in-use fees are other means of generating revenue to cover capital 
expenditures from system users.  Properties that have been bettered are typically not subject to 
these fees, but properties that were subsequently subdivided or had a change in use that 
resulted in a higher flow contribution to the system could be assessed a fee before they tie into 
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the system.  Connection fees are paid at the time of connection therefore can not be accrued in 
advance of construction of the infrastructure. 

7.2.5.4 User Fees 
User fees are recurring charges to system users that are assessed based on system use.  Most 
commonly, they are intended to fund the annual operation and maintenance budget associated 
with the system.  In some cases, capital expenditures are included in the user fees, but most 
municipalities do not finance major capital projects solely through user fees.  User fees for 
wastewater systems are typically calculated based on water use, which approximates the 
amount of wastewater generated.  Where water use is not metered, user fees are typically 
based on an equivalent dwelling unit (EDU) basis with assumed water use rates as a function of 
the property use.   

7.2.5.5 Special Fees and Taxes 
In addition to the more commonly used revenue programs, there are also several special fees 
and taxes that could be used to recover a portion of the capital costs of the project.  Three 
examples of these fees include real estate transfer taxes, flush fees, and impact fees.  These 
types of fees have been used in other systems and are being considered as potential revenue 
generation sources in other communities in Massachusetts. 

Real Estate Transfer Tax 

A real estate transfer tax is charged to buyers and/or sellers of property at the time of sale and 
is typically based on a percentage of the value of the property.  This type of tax has been used 
in other states including Maryland to fund Chesapeake Bay protection.  The tax has been 
considered in several Cape and Island communities in Massachusetts.  Chatham is currently 
implementing its CWMP recommendations that include town-wide construction of sewers and 
expansion of the wastewater treatment plant, and is considering a 1% real estate transfer tax to 
generate revenue for the Town’s capital projects.  The potential to generate revenue is a 
function of the real estate market and the number of property transactions.  Voter approval is 
required to impose this type of tax. 

Flush Fees 

Flush fees are currently charged to sewer system users in Maryland to generate revenue for 
wastewater treatment plant upgrades to reduce the amount of nitrogen discharged to the 
Chesapeake Bay.  The fee of $30 is charged annually to system users.  Maryland also charges 
the fee to septic users, and the revenue is used to fund septic system upgrades for nitrogen 
removal and mitigate runoff from agricultural fields.   

Impact Fees 
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The Cape Cod Commission established Impact Fee Enabling Regulations, Barnstable County 
Ordinance 98-6 in May 1998.  These regulations lay the ground rules for municipalities setting 
impact fees for proposed developments to offset specific impacts of the proposed 
developments, including sewers and sewage treatment facilities.  An impact fee bylaw must be 
established that sets the rational nexus for the fee, and ensures that the fee is roughly 
proportional to the anticipated impact created by the development.  The collection of impact 
fees would not be available until projects are proposed.    

7.2.6 Organizational Structure 
The Town will need to determine how to manage the new wastewater utility and its budget.  
Options include: 

• Creation of a new town department 

• Inclusion in an existing town department 

• Creation of a new sewer district 

• Expansion of an existing utility district 

Towns typically have a general fund and may have one or more enterprise funds for its 
municipal services.  Enterprise funds are for a specific designed use, such as a water or 
wastewater utility.  If the new sewer utility is included within an existing town department or a 
new town department is created, the town will need to determine whether to establish a 
separate enterprise fund for the utility.  While the accounting will become more complex with 
the establishment of an enterprise fund, the main advantage is that revenue collected through 
user fees and other special fees associated with the utility are kept separate from the general 
fund and can be earmarked for operation, maintenance, and capital projects associated with the 
sewer utility. 

Districts can be established by the following methods, depending on the type and size of 
district: 

1. General state law 

2. Special act of the Legislature 

3. Municipal home rule authority, bylaws and regulations 

Establishment of an independent Sewer Commission under general state law requires local 
voter approval and does not require approval by MassDEP or the state legislature.  Currently, 
the Board of Selectmen also serves as the Sewer Commission.  Potential benefits of 
establishing a district include financial independence and ability to provide targeted services.  
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7.3 FUTURE TASKS AND PROPOSED SCHEDULE 
Figure 7-1 contains a timeline chart that details the tasks and schedule for implementation of 
the recommended alternative. 

1. Obtain project authorization (Town Meeting) and funding 

a. Obtain Town Meeting authorization 

b. Identify and secure funding sources 

c. Develop and implement revenue generating mechanism 

2. Planning and Environmental Permitting 

a. Receive the Certificate on the ENF from MEPA and develop scope for EIR/DRI 
(draft and final) by MEPA and CCC 

b. Receive support from Sewer Commissioners and town at Annual Town Meeting 
to proceed with preliminary design and EIR/DRI, if required 

c. Develop preliminary design of recommended plan including hydrogeologic 
investigation of groundwater discharge site(s) – pump station locations – WWTP 
layout including building heights – sewer system layout 

d. Complete environmental review process with submittals of draft and final 
EIR/DRI 

3. Design and permitting  

a. Determine and implement the Owner’s Project Manager requirement for the 
WWTP and Pumping Station Construction Contracts. 

b. Prepare engineering design drawings and specifications 

c. Obtain MassDEP groundwater discharge permit 

d. Identify and obtain any required land parcels or right-of-way easements 

e. Obtain local and/or state environmental permits 

f. Obtain local and state road opening permits 

g. Obtain state cultural resources permits 
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h. Obtain local planning and zoning review permits 

i. Obtain MassDEP permit to construct 

j. Identify wastewater residuals management method and any necessary contract 
service arrangements 

4. Construction 

a. Prepare bidding documents for each construction contract 

b. Complete the public bidding process for each construction contract 

c. Complete construction 

d. Complete commissioning of new facilities 

e. Implement operation and maintenance program 

Figure 7-1 is a graphical presentation of the implementation tasks and probable timeline.  The 
timeline assumes a consistent and continuous effort by all Stakeholders to address and perform 
tasks without undue delay.  Projects of the magnitude add complexity of constructing 
wastewater collection, treatment and discharge have significant potential for delays, 
particularly relative to environmental and cultural resources permitting challenges.  Also 
obtaining local support, project authorization and a suitable funding and financing methodology 
often require more time than anticipated.  Figure 7-1 is based on reasonable expectations for 
each tasks but should be considered as a dynamic process to be adjusted as the project evolves. 
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