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Executive Summary

ES.1 Background

The purpose of the Alternative Screening Analysis Report (ASAR) is to expand upon the Draft Alternative
Screening Evaluation and Site Evaluation Report issued in 2008, present the findings of the
Massachusetts Estuaries Project (MEP) modeling work, and provide a description of the eight
scenarios/options run to meet the nitrogen Total Maximum Daily Loads (TMDLs). These findings are used
to develop the framework and direction of the project so the Town of Mashpee can develop its Draft
Recommended Plan/Draft Environmental Impact Report for TMDL compliance within the Project Planning
Area (PPA) watersheds of Popponesset Bay and Waquoit Bay East. The PPA is shown in Figure ES-1.

Several reports have been issued to date including the 2007 Needs Assessment Report (NAR) and 2007
Technology Screening Analysis Report. Since the start of this project two notices of project change have
been issued through MEPA. The certificates and response to comments are included in Appendix ES-1.

ES.2 Needs Assessment Report (April 2007) Summary

The NAR discussed the environmental resources, existing and future development conditions, and
nitrogen removal needs. In addition, various factors were identified to aid in determining priority areas for
nitrogen removal and development of a management plan. The factors that were used in identification of
needs assessment priority areas included:

« MEP calculations of necessary nitrogen removal for estuary health.
« Wastewater nitrogen loading per acre.

o Seasonality (seasonality was identified for towns outside of Mashpee for comparison only—the
other towns may not consider this a priority when developing their town-wide management plans).

« Other Town considerations (phosphorus, previous studies, etc.).

The document then summarized the estimated wastewater flows and loads based on existing water data
used as part of the MEP modeling efforts. In addition a parcel by parcel analysis of nitrogen per acre was
developed to help identify concentrated areas of nitrogen loading relative to the watersheds.

ES.3 Technology Screening Report (November 2007) Summary

Following the issuance of the Needs Assessment Report, the Technology Screening Report was issued.
This report identified a group of alternative wastewater management technologies and management
options to be considered to meet the Project Planning Area’s nitrogen reduction requirements, with a
primary focus on wastewater treatment and disposal technologies.

The Technology Screening Report identified specific technologies associated with:
« Decentralized technologies including:

- Individual Innovative and Alternative (I/A) septic systems.
- Cluster systems:
» Those serving flows less than 10,000 gallons per day (gpd).
» Those requiring a groundwater discharge permit (small wastewater treatment plants).
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o Centralized facilities:

- Those facilities serving large areas of Town. These facilities are often municipally run and
typically treat wastewater flows greater than 150,000 gpd.

Some additional components that are associated with cluster systems and centralized facilities were
evaluated in this report. Those components included:

« Collection systems.
« Disinfection technologies.
o Effluent disposal (treated water recharge).
« Water reuse technologies.
In addition other nitrogen mitigation measures were identified and reviewed.

ES.3.1 Technology Findings (Wastewater)

A multitude of small individual onsite I/A technologies were evaluated in this report. Approved technologies
are identified by MassDEP. However, at the time the 2007 report was prepared the following technologies
were identified as favorable for nitrogen removal applications within the Project Planning Area:

e Amphidrome®

« Bioclere®

« FAST®

o Nitrex™/Omni RSF

« Norweco Singulair

« Recirculating Sand Filters (RSF)
« RUCK

To the extent they are currently being discussed on Cape Cod, Eco-Toilets were not carried forward as
part of the Technology Screening Report; however there is growing interest in these types of systems.
Mashpee will need to establish how Eco-Toilets may be used as part of the Recommended Plan. The
Town of Falmouth is actively leading this work in demonstration projects, and the Town of Mashpee
currently has regulations allowing the use of certain types of Eco-Toilets, but a robust plan of how these
can be used as part of achieving TMDL compliance will likely be part of the adaptive management
approach of the Recommended Plan.

Cluster/Package and centralized facilities have a large array of technologies as well. However, the focus
was identifying those capable of meeting groundwater discharge permit levels of less than 10 mg/L total
nitrogen (TN) and those less than 3 mg/L TN. The findings recommended that technologies such as those
listed below be considered when treatment performance of less than 6 to 10 mg/L TN is required.

« Activated Sludge/Extended Aeration(AS/EA)
« Sequencing Batch Reactor (SBR)

« Membrane Biological Reactor (MBR)
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« Rotating Biological Contactor (RBC )—for existing facilities only

To achieve less than 3 mg/L these technologies are typically coupled with a denitrification filter. The use of
denitrification filters to achieve levels less than 3 mg/L will be considered for those facilities that would
recharge within one of the watersheds (Popponesset or Waquoit Bay); however, since it is possible to add
properly planned and designed denitrification processes to the end of the treatment process, these types
of advanced treatment facilities may be phased in over time.

There are several different types of denitrification processes. They will be specified based on the
treatment system that precedes them and client preference regarding operations, among other
considerations. These can include traditional upflow and downflow filters in addition to Nitrex™ or other
media based systems.

Use of RBCs will only be considered for use as they currently exist within the Town at existing wastewater
treatment facilities. Any facility that has to achieve 3 mg/L in the future will need to be upgraded to one of
the three previously identified technologies (AS/EA, SBR, MBR) due to the difficulty of RBC systems to
consistently achieve full nitrification of their effluent. This too will be a phased approach as existing
facilities reach their design capacity or design life.

Ancillary facilities for these larger systems would include:

« UV disinfection will be the only disinfection technology considered as stated in Chapter 2 and the
Technology Screening Report.

e Odor Control and sludge management systems/technologies will be considered on a site-by-site
and process-by-process consideration as part of the Recommended Plan development and will be
evaluated in the next report phase.

o Collection systems (vacuum, gravity, STEP, STEG, and low pressure sewers) all remain in
consideration and should be evaluated at the time of design when site conditions, survey, utility
constraints, and design requirements are known. At this time the Town/District/Sewer Commission
does not have any formal sewer guidelines or regulations that may dictate the components of the
system and therefore impact the cost or feasibility of installation.

« Use of open sand beds, traditional subsurface leaching facilities, and drip irrigation are being
carried forward as treated water recharge technologies. Spray irrigation is limited by its use, its
infrastructure requirements, time of year use restrictions, and strict DEP regulations that regulate
its use and its effluent quality and therefore is not being carried forward.

ES.3.2 Technology Findings (Stormwater)

Best Management Practices (BMP’s) need to be implemented on a case-by-case basis, with nutrient
removal capabilities considered in most sensitive watersheds. The Town should continue the
implementation of these features and focus on the use of the following technologies within the more
sensitive watersheds:

« Dry extended detention basins.
o Wet retention ponds.

o Infiltration basins.

8612001.2 Town of Mashpee Sewer Commission ES-3
Final Alternatives Screening Analysis Report



« Stormwater wetlands.

o Submerged gravel wetlands.
« Bioretention (rain gardens).
« Water quality swales.

« Infiltration trenches.

ES 3.3 Technology Findings (Other Nitrogen Reduction Approaches)

The report also reviewed items such as oyster propagation, groundwater treatment, fertilizer management,
landscape design practices, animal waste management, open space acquisition, and public education—all
of which are potential components of what the Town will craft into an adaptable management approach.
All of these non-wastewater related methods have the potential to provide a means of reducing nitrogen
(to varying degrees). However, due to their variability in performance and variability in the nitrogen
concentrations they would address, their performance on a watershed basis is currently difficult to quantify
for consistent, widespread performance to achieve a TMDL. Demonstration projects in neighboring
Falmouth, the County 208 Planning efforts, and MassDEP guidance will be critical in identifying how
nitrogen reduction would be credited. It is important to state that a number of these nitrogen reduction
measures will vary in their nitrogen removal performance because of their reliance on natural systems and
highly variable loadings. Many are not currently credited with nitrogen removal by regulatory agencies.
Additional public education, management structure, and enforcement would be required in order for them
to be considered a reliable, long-term means of nitrogen removal. However, they are all considered
potential parts of any adaptive management plan.

ES.4 Draft Alternatives Scenarios Analysis and Site Evaluations

ES.4.1 Alternatives Development

As part of the identification of scenarios/options that have been evaluated to date, the report summarizes
the various potential effluent (treated water) recharge sites that would be used in conjunction with these
alternative scenarios/options and evaluates their suitability. Chapter 3 identifies a number of sites located
within the Project Planning Area that were considered as possible recharge sites throughout the duration
of the project.

ES.4.1.1 Sites
The process of identifying sites began in 2003 and was revisited in 2007, 2010, and again in 2012.
Figure ES-2 shows the sites being considered for the development of the Recommended Plan.

Based on these evaluations, the following Table ES-1 summarizes the results:
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Table ES-1  Sites Under Consideration

Site Name Treatment Site Recharge Site
Site 2—Ashumet Road X
Site 4—Transfer Station X X
Site 6—Keeter Property X X
Back Road Sites X X
New Seabury/Site 7 X
Willowbend Golf Course X

Note: Site 2—although being kept as a viable location—uwill likely be combined with a facility at
Site 4. Similarly, the Back Road Site may be considered as a cluster facility, but if combined

would likely be served from a new facility potentially located at the High School.

Upgrade and expansion of the following facilities/locations is to be considered in the Recommended Plan:
e New Seabury
o Willowbend
« Mashpee High School
e Mashpee Commons

Upgrade and expansion may include physical plant improvements, upgrades to systems handling the
currently permitted design flows, upgrades required to handle additional wastewater flows, or complete
replacement of the existing facility with a new facility (due to age of system, year of implementation, level
of treatment).

The remaining existing WWTFs will remain in use although some may ultimately be converted to pumping
stations to transfer the flow to one of the larger proposed/existing facilities.

ES.4.1.2 Massachusetts Military Reservation (MMR) Site

The potential use of the MMR site will remain in consideration as part of the Recommended Plan;
however, because a local or regional plan has yet to be developed or agreed upon with the MMR, the
details of its use may need to be addressed as part of the adaptive management approach the Town takes
into consideration with its neighbors Falmouth and Sandwich. The Town’s Board of Selectmen has written
a letter dated March 27, 2013 stating the Town's interest in the use of facilities at this site.

ES.4.1.3 Rock Landing
Rock Landing was removed from further consideration for several reasons:
« Difficulty and cost associated with the relocation of the existing wells.

« The site is a very high-quality drinking water supply site that supplies nearly 50 percent of the
Town’s water supply.
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« Recharge from the location (if wells were relocated and site was used for treated water recharge)
would still end up back in several of the Towns’ sensitive embayment’s and not directly out to
Nantucket Sound (for example Site 7).

ES.4.1.4 Potential Cluster System Sites

Cluster development potential was screened based on proximity to these areas. Based on the summary
shown in Table 6-1, the following areas will be carried forward in the Recommended Plan development for
further evaluation:

o Briarwood/Otis Trailer Village
« Pickerel Cove

« Pirates Cove

e Tri-Town Circle

« Santuit Pond

Areas within identified natural habitats will need to be addresses on a site-by-site basis. Mitigation and
land swap will be considered if these areas remain as part of any Recommended Plan. These efforts will
need to be coordinated with Natural Heritage and Endangered Species Program (NHESP) and will likely
require additional study that is currently beyond the scope of this project.

ES.4.2 Alternative Scenarios

Following the release of the Needs Assessment Report, the Mashpee Sewer Commission identified five
different management scenarios for evaluation and analysis. This chapter identifies the general
characteristics of each scenario and discusses the basic methodology for evaluating each scenario.

The five scenarios are:
« Scenario 1—No expansion of existing wastewater treatment facilities.
« Scenario 2—Upgrade and expansion of existing facilities to a practical extent.
o Scenario 3/3R—Cluster Scenario (prepared by LAl).
« Scenario 4—Fair Share.
e Scenario 5—Centralized approach.

Each of these scenarios were run through the MEP model for both Popponesset Bay and Waquoit Bay
East. The following table summarizes the findings as presented in Tables 3 and 4 from the MEP technical
memorandum.
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Table ES-2  Summary of Threshold Comparison Results'by Scenario

Scenario
Watershed/Embayment TMDL/MEP
Section Threshold 1 2 3 3R? 4 5
mg/L

Popponesset Bay—Head 0.38 0.394 0.386 0.372 0.378 0.389
Mashpee River—Mid to Low 0.4-0.5 0.601 0.570 0.472 0.529 0.596
Shoestring Bay—Upper to 0.4-05 | 0472 | 0462 | 0.461 0.449 | 0.461
Lower
Ockway Bay—Upper 0.4-0.5 0.457 0.449 0.421 0.438 0.453
Jehu Pond 0.446 0.429 0.435 0.472 0.429 0.437 0.434
Hamblin Pond 0.380 0.252 0.253 0.400 0.251 0.260 0.252
Quashnet River 0.520 0.536 0.547 0.585 0.460 0.523 0.559

Notes:

(1) Data from Tables 5 and 6 from December 15, 2009 MEP Technical Memorandum, except for data regarding

Scenario 3R (see Note 2).

(2) Revised Scenario 3 (3R) as identified in Table 3 of the February 2010 MEP technical memorandum. This
scenario did not include rerunning the model for Popponesset Bay. In summary, flow was moved from Waquoit
Bay East watershed to the area identified as “Rock Landing/outside” watershed. Flow changes were also
made within the following areas/subwatersheds: Moody Pond, Outside watershed, Ashumet Pond, Mashpee-

Wakeby Pond, Quashnet River, Peter’'s Pond, Santuit River, and Red Brook watersheds, per the report.

(3) Blue shading represents those that do not meet the Threshold.

ES.5 2012 Development of Options 1A, 1B, and 1C

As the Town moved forward in development of a Recommended Plan for nitrogen management within the
PPA, three “options” were developed in 2012. These options were developed to meet the TMDL goals.
Each option was modeled by the MEP to demonstrate feasibility to meet the TMDLs and was structured
based on the previous efforts in 2008. The following tables (ES-3, ES-4, and ES-5) summarize these

options:

8612001.2 Town of Mashpee Sewer Commission

Final Alternatives Screening Analysis Report

ES-7



Table ES-3

Option 1A—Summary of Recharges

Est. Average
Annual Future

Flow
Planning Area Locations (gpd, rounded)

WWTF recharge within Popponesset | South Cape Village; Site 4 (Transfer 280,000
Bay Watershed Station); Willowbend; Windchime Point;

Stratford Ponds; Cotuit Meadows;

Wampanoag Village
WWTF recharge within Waquoit Bay | Back Road 370,000
East Watershed
Septic / I/A recharge in planning Various 500,000
area
Recharge outside watershed Rock Landing; New Seabury; Sandwich: 1,550,000

Barnstable; Falmouth
Totals (rounded) 2,700,000

Table ES-4

Option 1B—Summary of Recharges

Est. Average
Annual Future

Flow
Planning Area Locations (gpd, rounded)

WWTF recharge within Popponesset | Site 6 (Keeter); South Cape Village; Site 4 1,520,000
Bay Watershed (Transfer Station); Willowbend and golf

course; Windchime Point; Stratford Ponds;

Cotuit Meadows; Wampanoag Village;

Pirates Cove; Santuit Pond Cluster,

Sandwich
WWTF recharge within Waquoit Bay | Back Road; Site 6 (Keeter) 480,000
East Watershed
Septic / I/A recharge in planning Various 340,000
area
Recharge outside watershed Site 6 (Keeter); New Seabury; Barnstable; 350,000

Falmouth
Totals (rounded) 2,700,000
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Table ES-5 Option 1C—Summary of Recharges

Est. Average
Annual Future
Flow
Planning Area Locations (gpd, rounded)
WWTF recharge within Popponesset | Site 6 (Keeter); South Cape Village; Site 4 1,030,000
Bay Watershed (Transfer Station); Willowbend and golf
course; Windchime Point; Stratford Ponds;
Cotuit Meadows; Wampanoag Village;
Pirates Cove; Santuit Pond Cluster,
WWTF recharge within Waquoit Bay | Back Road; Site 6 (Keeter) 480,000
East Watershed
Septic / I/A recharge in planning Various 500,000
area
Recharge outside watershed Site 6 (Keeter); New Seabury; Barnstable; 690,000
Sandwich; Falmouth
Totals (rounded) 2,700,000

ES.5.1 MEP Model Results

In November 2012, the University of Massachusetts Dartmouth School of Marine Science and Technology
(SMAST) issued the model results for the three Options (1A, 1B, and 1C). The results indicated that “all
three options meet the threshold values/TMDLs at the sentinel station for restoration of eelgrass in
Popponesset Bay.” The results also indicated that “all three options do not meet the threshold values at
the sentinel station for restoration of eelgrass in Jehu Pond or Hamblin Pond. All three options do meet the
water column TN concentration that would be restorative of infaunal habitat in the Quashnet River”. Their
model result tables also indicate that all three options meet the TMDL/MEP threshold for Great/Little River
and Upper Waquoit Bay.

Based on their model analysis in this watershed, Options 1A and 1B removed more nitrogen than
necessary indicating that these options could potentially be adjusted to reduce the amount of sewering or
accept additional flows from the Waquoit Bay watershed to help address the nitrogen load in Jehu Pond
and/or Hamblin Pond.

The following table summarizes the findings as presented in Tables 3 and 4 from the MEP technical
memorandum.
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Table ES-6  Summary of Threshold Comparison Results by Option

TMDL/MEP

Watershed/Embayment Section Threshold Option 1A Option 1B Option 1C

mg/L mg/L mg/L mg/L
Popponesset Bay—Head 0.38 0.359 0.366 0.381
Mashpee River—Mid to lower 0.4-0.5 0.447 0.474 0.492
Shoestring Bay—Upper to lower 0.4-0.5 0.433 0.440 0.481
Ockway Bay—Upper 0.4-0.5 0.413 0.436 0.451
Jehu Pond—WB1 0.446 0.471 0.481 0.481
Great/Little River—WB3 0.38 0.355 0.359 0.359
Hamblin Pond—WB4 0.38 0.39 0.398 0.398
Quashnet River—WB7, WB8 0.52 0.502 0.503 0.503
Upper Waquoit Bay—WB12 0.38 0.358 0.359 0.359

Blue shading represents those that do not meet the Threshold.

Discussions with MEP indicate that although Jehu and Hamblin Ponds do not meet the TMDL thresholds,
this is a reflection of the new model including all of Waquoit Bay, not just the portions evaluated
previously. This also reflects no nitrogen removal in other parts of Waquoit Bay. If additional nitrogen
removal occurs in Falmouth within the Waquoit Bay watershed west of the PPA, it is very likely that these
two subwatersheds will meet the TMDLSs.

ES.6 Cost Evaluation, and Operations and Maintenance Considerations

ES.6.1 Introduction

Cost evaluations as part of this project—and ultimately its implementation—are being performed in
multiple steps. The initial step, started in 2008, was used to compare the various alternatives being
considered on a macro scale across the entire watershed areas including adjacent communities. The
purpose of developing costs at this scale was to consider alternatives on a side-by-side analysis and
attempt to provide the large (whole) picture perspective.

As part of this report, costs were then developed for Options 1A, 1B, and 1C to establish a baseline to
work from as the plan is refined. These costs will ultimately be included in the development of the
Recommended Plan and reported in the Draft Recommended Plan/Draft Environmental Impact Report
(DEIR) document as stated previously as a baseline comparison as alternative measures are considered
(i.e. regionalization/MMR facility use, shellfish aquaculture, etc.). The estimated project costs for the
Recommended Plan will be established as part of the cost-effectiveness analysis. This analysis in the
subsequent report will identify and compare cost-effective alternatives (shellfish aquaculture, PRBs,
cluster systems, regional solutions, and ownership/operational issues etc.) to more traditional methods in
certain areas for the Town to consider as part of implementation. These costs would then be further
refined as part of the Final Recommended Plan/Final EIR, and ultimately as part of any design phase and
implementation.

Because each alternative is dependent on achieving the TMDL, the key factor is how much nitrogen can
be recharged within a watershed at a particular location. Each of the alternatives presented to date include
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some component of reuse of existing septic systems, reuse of existing WWTFs, upgrade of existing
WWTF, construction of new WWTFs, and regional solutions, all of which are based on a future build-out
condition.

Phasing will be defined in the Draft and Final Recommended Plan Reports.

It is important to identify that costs for implementation of any Recommended Plan will be incurred over an
extended time period based on the magnitude of the problem and the economic impacts associated with
such a solution. Project phasing and actual future growth will also impact costs. Therefore, the use of
adaptive management to monitor cost and performance will be discussed in more depth as part of the
Recommended Plan. The monitoring of the embayment systems, implementation of growth controls
through land use and zoning, and implementation of best management practices for control of run-off and
other non-wastewater nitrogen contributions will all aid in the management of wastewater and may provide
for a reduction in sewering. As towns are forced to achieve higher levels of treatment to achieve nitrogen
removal, phosphorus removal, or other wastewater constituents, the costs will likely increase to provide
these higher levels of treatment.

ES.6.2 Operation, Maintenance, and Monitoring of Plan Components

Operation, maintenance, ownership, and monitoring of the components of any plan will also have a
significant impact on the system costs. Whether a Town or District owns/operates/maintains each of their
system components (pumps, stations, treatment facilities, etc.) or relies on contract operations, private
ownership, etc., these all have an impact on costs. The following section discusses some of the options
the Town/District will have to consider regarding the management and operation of these systems.

ES.6.3 Options for Ownership and Management of Facilities

There are several options that can be considered in ownership and management of any facilities
integrated into the Recommended Plan. Several documents have been developed on the regional, state,
and federal level discussing management options that Mashpee will need to consider as Mashpee
develops its approach to own and operate these facilities.

ES.6.3.1 Federal Guidance

USEPA published the “Voluntary National Guidelines for Management of Onsite and Clustered
(Decentralized) Wastewater Treatment Systems” in March 2003. This document presents five different
management models that could be employed by a town or regional management entity. These could relate
to several issues including:

e Grinder/STEP pumping systems.

« Package/Cluster treatment facilities

« Onsite septic/denitrifying (I/A)/eco-toilet type systems.
ES.6.3.2 State Guidance

MassDEP also prepared a guidance document as part of the Massachusetts Estuaries Project. This
document entitled “Embayment Restoration and Guidance for Implementation Strategies” was published in
2003, and discusses several approaches to nitrogen reduction including the formation of management
districts. Mashpee has already started this process related to the formation of a Water and Sewer District;
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however until the legislation regarding that District is completed it is unclear how individual systems and
existing systems will fit into this new structure. Their inclusion in this new District is currently being
considered.

This state guidance document summarizes the advantages of a “District Approach” in dealing with
nitrogen reduction, including the flexibility and funding advantages this type of approach to management
could provide.

ES.6.3.3 Regional Guidance

The Cape Cod Commission (CCC) also developed a “Cape Cod Comprehensive Regional Wastewater
Management Strategy Development Project” report published in June 2003. This document also
discussed Wastewater Management Districts.

The formation of a district or town department to manage these types of systems will need to be
considered as part of any alternative plan.

ES.7 Framework

ES.7.1 Introduction

The Project team worked through a worksheet prepared by the Sewer Commission to consider which
items/plan components should be carried forward, and based on that list Options 1A, 1B, and 1C were
examined to see how these components could be integrated into those nitrogen management options.
Major components were identified so that a cost evaluation of various alternatives could be compared as
part of the Recommended Plan Report.

Based on the various components to be considered, each was grouped into one of the following three
categories (each as defined below):

e Source Removal
« Direct Environmental Mitigation
« Land Management Strategies

ES.7.2 Source Removal

Source removal is the removal of nitrogen (or some portion of it) before it reaches the local groundwater,
and can be further divided into the following subcategories:

« Wastewater Management
« Stormwater Management
o Fertilizer Management

Each of these allows the towns within the planning area to mitigate nitrogen before it enters the
groundwater and eventually makes it to the ponds and estuary systems.

Several approaches were identified:
o Cluster Systems at the following locations:

— Santuit Pond area
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— Pirates Cove
— Monomoscoy / Seconsett / Popponesset Island
— Other areas

o Use of Existing WWTPs (in the planning area)

— Use of all; however ownership, upgrade, and expansion will be site-dependent and discussed
later in the cost section

¢« NewWWTPs

— Transfer Station and High School
— Possibly at Keeter, Old Highwood Well
— Unlikely at Rock Landing or Back Road sites

o Eco-Toilets
— Mashpee needs to establish what its plan will be to address these, may follow Falmouth’s lead
« MMR

— Unknown at this time whether the site will be available for any use. Ideal for regional facility,
especially if expanded recharge is allowable at the existing sand infiltration beds.

. Stormwater

— BMPs need to be implemented on a case-by-case basis, with nutrient removal capabilities
considered in most sensitive watersheds

ES.7.3 Direct Environmental Mitigation

Direct environmental mitigation is essentially removal of nitrogen (or some portion of it) at or in close
proximity to the area of impact. This can be further divided into the following subcategories:

« Dredging/Inlet Widening

— No clear areas identified in either MEP reports for dredging or widening to significantly
improve water quality. For Popponesset Bay the MEP report stated “it is unlikely that dredging
will improve water quality with the three main subembayments”, however the report stated that
the main channel should continue to be dredged to avoid further degradation of estuaries
health. Same as for removal of “muck” removal from the bottom any of the Town’s estuaries
(outside of regular maintenance for navigation).

« Shellfish Aquaculture

— Oysters—Mashpee River, Popponesset Bay
— Quahogs—Jehu, Hamblin, Great River, Little River, Ockway Bay, and Popponesset Bay

o Permeable Reactive Barriers (PRBs)

— Pirates Cove
— No other definitive areas identified at this time
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o Enhanced Natural Systems

— Abandoned Cranberry Bog naturalization/conversion
= Discussion on bogs south of Santuit Pond and those east of the Quashnet River
= Potential conversion of shallow ponds/water hazards to deeper ponds for additional
natural attenuation

ES.7.4 Land Management Strategies

Land management strategies are essentially growth and development management strategies to reduce
the potential of the PPA reaching a build-out condition which increases the cost and difficulty of achieving
TMDL compliance.

Much of the discussion as part of this project to date has focused on the Source Removal approach, and
recently there has been a greater push for the Direct Environmental Mitigation to be used in one of two
ways—reduce or eliminate the need for Source Removal in certain areas, or be implemented prior to
Source Removal—to either allow longer phasing of any Source Removal strategy or ultimately the
reduction of the need for full-scale traditional wastewater management.

As was clearly shown in all eight previous scenarios, a massive amount of Source Removal is required to
achieve the TMDLs under the build-out condition if Direct Environmental Mitigation is not considered or
feasible.

o Growth Neutral/Flow Neutral

— Town will need to develop a policy that meets the criteria of the State SRF program to make
themselves eligible for zero-percent SRF loans

e Purchase of Open Space/Build-out Development Properties

— Town will need to identify which properties could be purchased to reduce build-out potential,
therefore reducing potential future flow and reducing the projected nitrogen loading to the
embayments

« Potential Well and/or Treatment and Disposal Sites

— Town can work towards securing additional public drinking water supply well locations and
potential treated water recharge sites to foster flexibility in addressing their wastewater needs
and protecting their drinking water supplies

o Seasonal and year-round property phasing impacts

— Phasing and implementation can target year-round developments or apply near-term solutions
to areas that are more seasonal in nature to achieve a quicker rate of result while minimizing
infrastructure investment in the near-term

ES.8 Draft Recommended Plan and Draft Environmental Impact Report Outline

The following outline was developed for the Draft Recommended Plan Draft Environmental Impact Report.
It is detailed in Chapter 7.

Chapter 1 Introduction
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Chapter 2 Summary of Previous Documents Prepared as Part of Mashpee’s Watershed Nitrogen

Management Plan (WNMP)

Chapter 3 Public Participation and Outreach

Chapter 4 Recommended Plan Framework (from ASAR)

Chapter 5 Evaluation of Recommended Plan Variables

Chapter 6 Environmental Impact Report

Chapter 7 Recommended Plan

Chapter 8 Draft Section 61 Findings

Chapter 9 Phasing and Implementation

Chapter 10  Adaptive Management Plan Framework

Chapter 11  Next Steps

ES.9 Summary

The Alternative Screening Analysis report sets the framework for the Recommended Plan; and in the draft
Recommended Plan report additional evaluation of alternative methods, costing, and phasing will be
established in addition to the framework for the adaptive management plan.

There remain several important factors that still need to be addressed either as part of the plan or
identified as additional efforts as part of that plan to be completed as the Town looks to phase in their
mitigation measures to work toward achieving the TMDLs with their neighboring communities of
Barnstable, Falmouth, and Sandwich. Some of those items are outlined below:

Key components and next steps in developing the Recommended Plan:

Cape Cod Commission and MassDEP direction on the enforcement and permitting issues
associated with the TMDLs, such that each Town within the PPA will have a clear understanding
of their regulatory obligation, and therefore will be able to create the necessary structure to
monitor, manage, and enforce TMDL compliance, whether that be through a Board of Health,
Sewer Commission, Department of Public Works, Sewer Department, Sewer District, or other
structure.

Development of an Adaptive Management Plan and Long-term TMDL Monitoring (fresh and salt
water). The groundwater travel patterns and times, and estuary flushing conditions are influenced
by a number of factors; an appropriate plan will need to be developed by the towns and regulatory
agencies to monitor the effectiveness of the plan in meeting the TMDLs.

Development of a flexible management approach that allows change based on the permitting and
monitoring requirements identified above. As part of the WNMP, it is anticipated that a cost-
effective approach to water quality improvement in the estuaries will be established, setting the
framework of fiscally achievable goals with a long-term plan (likely greater than 20 years) to work
towards TMDL compliance.
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« Need to discuss ownership of collection systems, management options, development versus
build-out impact on costs, including private facilities acquisition/ownership/operations/maintenance

o The plan’s funding mechanism including cost of phasing and bonding in increments

« Additional effluent disposal site evaluations (including those outside of the watersheds) and
securing of facility, cluster, and PRB sites, and pumping station locations

« Development of sewer regulations and sewer rate structure
o Phosphorus removal considerations (upgradient of fresh water systems)

« Consideration of Town regulation on fertilizer use/application

8612001.2 Town of Mashpee Sewer Commission ES-16
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1 Introduction

1.1 Project Identification and Purpose

The Town of Mashpee initiated a Watershed Nitrogen Management Plan (WNMP) in 1999 in order to
address the need for reducing nitrogen impacts to coastal embayments and to evaluate options for
restoring those embayments. Because the contributing areas to the estuaries (watersheds) are shared by
multiple towns, Mashpee’s WNMP Project Planning Area includes the Town of Mashpee and the portions
of neighboring towns (Barnstable, Falmouth, and Sandwich) that fall within the Popponesset Bay and
Wagquoit Bay East watersheds. The Project Planning Area is illustrated in Figure 1-1. The WNMP is
intended to provide an environmentally and economically sound plan for nitrogen reduction, wastewater
treatment, and treated water recharge in the Project Planning Area.

The purpose of the Alternatives Screening Analysis Report is to supplement the Draft Alternative
Scenarios Evaluation and Site Evaluation Report issued in March 2008 and to expand on those results by
evaluating three additional scenarios/options in order to make recommendations as the Town of Mashpee
moves towards development of a Recommended Plan.

The first major deliverable for the WNMP was the Needs Assessment Report (NAR), issued in April 2007.
The Needs Assessment Report was designed to develop the understanding of existing and future
conditions in the Project Planning Area. The Needs Assessment Report summarized information on
existing wastewater facilities (septic systems and small treatment plants), physical/environmental features,
land use patterns, and regulatory issues affecting wastewater facilities. The Needs Assessment Report
identified future conditions for the Project Planning Area relating to population, growth, and the potential
effects of that growth on any proposed wastewater collection, treatment, and disposal facilities.

The second major deliverable was the Technology Screening Report—issued in November 2007—which
outlined various centralized and decentralized wastewater collection, treatment, and disposal
technologies, and the advantages and disadvantages of each. It provided recommendations of
technologies to be considered for use in the development of the scenarios, and ultimately the
Recommended Plan for addressing nitrogen. The Technology Screening Report, and the Alternative
Scenarios Analysis and Site Evaluation Report findings and updates have been combined with additional
items outlined in the scope to create this Alternatives Screening Analysis Report for Massachusetts
Environmental Policy Act (MEPA) submittal and review.

The third major deliverable was the Draft Alternative Scenarios Analysis and Site Evaluation Report,
issued in March 2008, which was the preliminary evaluation of potential recharge sites and development
of alternative scenarios to meet the nitrogen removal needs of the Project Planning Area.

Since the start of this project two notices of project change have also been issued and their certificates
and response to comments are included in Appendix ES-1.

The Town has also contracted with other consultants and received additional reports that will be used by
the Town in developing their Recommended Plan in addition to information freely solicited from equipment
suppliers and vendors. These reports and documents are outside of those identified in the MEPA plan of
study and scope of services.
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1.2 Massachusetts Estuaries Project (MEP) Findings

The MEP program was developed to evaluate the health of Massachusetts’ estuaries and to establish
nitrogen loading thresholds that can be used as management goals for a watershed. The MEP approach
and results are discussed in detail in Chapter 4 of the Needs Assessment Report. In addition, the following
reports and documents relevant to the Project Planning Area have been produced as part of MassDEP,
University of Massachusetts Dartmouth School of Marine Science and Technology (SMAST), and MEP
work:

o ‘“Linked Watershed-Embayment Model to Determine Critical Nitrogen Loading Thresholds for
Popponesset Bay, Mashpee and Barnstable, Massachusetts” Final Report — September 2004.

o ‘“Linked Watershed-Embayment Model to Determine Critical Nitrogen Loading Thresholds for the
Quashnet River, Hamblin Pond, and Jehu Pond, in the Waquoit Bay System of the Towns of
Mashpee and Falmouth, MA” Final Report — January 2005.

o “FINAL DRAFT: Quashnet River, Hamblin Pond, Little River, Jehu Pond, and Great River in the
Waquoit Bay System Total Maximum Daily Loads for Total Nitrogen” October 14, 2005.

o “FINAL: Popponesset Bay Total Maximum Daily Loads for Total Nitrogen” December 5, 2006.

« MEP Technical Memo “Popponesset Bay: Results Pilot Modeling Scenarios — Final” June 15,
2006.

o MassDEP “Inter-municipal Watershed Planning and TMDL Implementation to Restore Embayment
Water Quality on Cape Cod: Three Case Studies of Towns Sharing Coastal Watersheds”
November 2008.

« MEP Technical Memo “Report on Unified Database and Requested MEP Scenarios”, November
13, 20009.

« MEP Technical Memo “Report on Revised MEP Scenario 3 for Eastern Basins of Waquoit Bay
System”, February 9, 2010.

e ‘“Linked Watershed-Embayment Approach to Determine Critical Nitrogen Loading Thresholds for
the Waquoit Bay and Eel Pond Embayment System — Towns of Falmouth and Mashpee,
Massachusetts” Revised Draft Report — May 2012.

« MEP Technical Memo “ Scenarios Results for Popponesset Bay and Waquiot Bay based on MEP
Linked Models”, November 15, 2012 (revised).

Results obtained through the MEP monitoring and modeling are used to provide one possible scenario (as
presented by MEP) to achieve the nitrogen limits for a given estuary. Table 1-1 summarizes the suggested
nitrogen removal rates from septic systems in the subwatersheds of Popponesset Bay and Waquoit Bay
East under “existing” (2001) conditions as presented as part of the original reports and as updated based
on the 2012 Revised Draft MEP Report for Waquoit Bay.
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Table 1-1  Percent Nitrogen Removals from Septic Systems

Updated Percent
Embayment Percent Removal to Meet Removal to Meet
System Embayment Threshold © Threshold ©
Popponesset Bay Popponesset Bay 0% 0%
System™ Popponesset Creek 100% 100%
Pinquickset Cove 0% 0%
Ockway Bay 100% 100%
Mashpee River 100% 100%
Shoestring Bay 100% 100%
Mashpee River 49% 49%
Santuit River @ 35% 35%
Quaker Run River ¥ 0% 0%
Waquoit Bay Hamblin Pond 75% 100%
System®© Upper Hamblin Pond 75% 100%
Little River 75% 100%
Lower Great River 100% 100%
Upper Great River 100% 100%
Jehu Pond 100% 100%
Upper Quashnet River 67% 67%
Lower Quashnet River 67% 67%
Red Brook 75% 90%
Quashnet River *° 67% 67%
Notes:
1. Source: Table B-1 of Final Popponesset Bay Total Maximum Daily Loads for Total Nitrogen, April 10, 2006,

no change in the “updated column”.

Source: Table B-1 of Final Draft Quashnet River, Hamblin Pond, Little River, Jehu Pond, and Great River in
the Waquoit Bay System Total Maximum Daily Loads for Total Nitrogen, October 14, 2005.

Based on one MEP developed scenario, that is considered one of many potential scenarios to achieve the
target concentration.

Indicates a surface water source.

MEP report lists this as Moonakis River. However, based on information provided by the Mashpee Town
Planner, Moonakis River is only the lower, brackish portion of this river (Moonakis referring to the name given
to the river in the Town of Falmouth).

Source: Updated Column Table VIII-2 of Revised Draft Linked Watershed-Embayment Approach to
Determine Critical Nitrogen Loading Thresholds for the Waquoit Bay and Eel Pond Embayment System
Towns of Falmouth and Mashpee, Massachusetts, May 2012.

Figure 1-2 shows the various subwatersheds and the updated removal percentages identified in Table 1-1.
These percent removals form the initial basis for the alternative scenarios and options developed to date,
and evaluated in detail in this report. However, the scenarios and options were also based on the findings

of the Needs Assessment Report and therefore were a combination of the information presented in Table
1-1 and the findings summarized in the following section.
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1.3 Needs Assessment Report Findings

The Needs Assessment Report (April 2007) discussed the environmental resources, existing and future
development conditions, and nitrogen removal needs. In addition, various factors were identified to aid in
determining priority areas for nitrogen removal and development of a management plan. The factors that
were used in identification of priority areas included:

« MEP calculations of necessary nitrogen removal for estuary health.

o Wastewater nitrogen loading per acre.

« Seasonality (seasonality was identified for towns outside of Mashpee for comparison only—the
other towns may not consider this a priority when developing their town-wide management plans).

« Other Town considerations (phosphorus, previous studies, etc.).

Planning zones were grouped into primary, secondary, and tertiary priority areas based on the criteria
listed above. Figure 1-3 summarized the initial 2007 Needs Assessment classification of the priority areas
throughout the Project Planning Area. It should be noted that the identification of these priority areas was
performed as a planning tool to identify areas with high nitrogen removal needs. Table 1-2 (Table 9-1 of
the Needs Assessment Report) outlines the various priority areas and the criteria used in the identification
of these areas.

Table 1-2  Priority Area Criteria Summary

(@]
= )
= © c
> g o = g
=} - c =
aE) c = o5
i 5, | & | S22 | =
as | 88| % | zZ| @
TS = © [} = o o
Priority Area Name =k = [ = 00O i
Primary Priority Areas
M-1 — Johns Pond \ \ \
M-2 — Mashpee Central \ \ \
M-3 — Shoestring Bay \ \ \ \
Secondary Priority Areas
M-4 — Santuit Pond \ \ \ \
M-5 — Mashpee River \ \ \
M-6 — Jehu Pond \ \
M-7 — Popponesset Creek \ \
S-4 — Sandwich Quashnet \ \ \
F-1 — Red Brook \ \
Tertiary Priority Areas
M-8 — Mashpee-Wakeby Pond \
M-9 — MMR \
M-10 — Mashpee East \ \
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Priority Area Name =k = [ = 00O i
M-11 — Quashnet River v N
M-12 — Mashpee South \ \
M-13 — New Seabury \ \
B-1 — Barnstable Fresh Water \ \
B-2 — Shoestring Bay (Barnstable) \ \ \
B-3 — Pinquickset Cove
B-4 — Popponesset Bay \
S-1 — Sandwich West \ \
S-2 —J Well V J
S-3 — Snake Pond \ \
S-5 — Sandwich Popponesset \ \
F-2 — Falmouth Quashnet \
F-3 — Falmouth North \ \

Note: Prioritization is based on build-out conditions.

1.3.1 Needs Assessment Report Revisions

The Needs Assessment Report included two tables summarizing nitrogen loads: Table 7-9 summarized
load by town; and Table 8-2 summarized load by planning area (both included in Appendix A) as broken
down by Town and watershed. These tables outline how the nitrogen loads are attributed to the various
priority areas. The tables identify the average annual nitrogen load (in kg/yr) as generated by wastewater
sources (septic systems, small wastewater treatment plants) and non-wastewater sources (fertilizer, run-
off, natural deposition). These tables were developed based on 35 mg/L total nitrogen from septic systems
and did not account for attenuation. The loads were adjusted for nitrogen reduction through the leaching
facilities to an estimated concentration of 26.25 mg/L according to MassDEP and MEP. Upon further
analysis of the data, it was noted that there was a difference in how nitrogen loads to golf courses were
determined. The nitrogen loads were recalculated using methodology consistent with MEP calculations for
golf courses. The tables were reissued as an addendum to the original report.

This information was initially intended to form the basis for developing scenarios to address nitrogen within
the watersheds.

These adjusted nitrogen loads at the 26.25 mg/L concentration are later entered into the MEP “rainbow”
spreadsheets (Table IV-5 from the MEP technical reports for each estuary). Once entered into the
“rainbow” tables, the same attenuation factors applied as part of the MEP work were able to be applied to
the new estimates of wastewater nitrogen load (including septic and wastewater treatment recharge) to
estimate the load each estuary may see.
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In addition to the changes to the tables discussed above, there was further input from the Town of
Barnstable regarding priority areas. Three areas within Area B-2 “Shoestring Bay (Barnstable)” were
identified during the Town of Barnstable’s facilities planning process as “Areas of Concern” (designated in
that report as C3, C4, and C5). Therefore, additional consideration should be made as part of the
scenarios development to incorporate solutions for these areas.

In the six-plus years since the NAR was originally produced and reviewed, the Town and Sewer
Commission have requested adjustments to the approach and additional data has come from MEP and
other sources. The scenarios discussed later in this report reflect these changes.

1.4 Technology Screening Report Summary
1.4.1 Introduction

The Technology Screening Report (November 2007) identified a group of alternative wastewater
management options to meet the Project Planning Area’s wastewater treatment and disposal needs. This
section summarizes the findings presented as part of the 2007 Technology Screening Report. This
complete report is included on compact disc (CD) as Appendix J.

The Technology Screening Report identified specific technologies associated with:

« Decentralized technologies including:
- Individual Innovative and Alternative (I/A) septic systems.
- Cluster systems:
= Those serving flows less than 10,000 gallons per day (gpd).
= Those requiring a groundwater discharge permit (small wastewater treatment plants).
« Centralized facilities:
- Those facilities serving large areas of Town. These facilities are often municipally run and

typically treat wastewater flows greater than 150,000 gpd.

Some additional components that are associated with cluster systems and centralized facilities were
evaluated in this report. Those components included:

« Collection systems.
« Disinfection technologies.
« Effluent disposal (treated water recharge).

o Water reuse technologies.

In addition, the report examined other methods of reducing nitrogen through stormwater control, fertilizer
management, oyster/shellfish propagation, and groundwater treatment. All of these non-wastewater
related methods can provide a positive means of reducing nitrogen (to varying degrees), but they would be
difficult to rely on or quantify for consistent, widespread performance to achieve a Total Maximum Daily
Load (TMDL). It is important to state that a number of these nitrogen reduction measures will vary in their
nitrogen removal performance because of their reliance on natural systems and highly variable loadings.
Many are not currently credited with nitrogen removal by regulatory agencies; and therefore additional
public education, management structure, and enforcement would be required in order for them to be
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considered a reliable, long-term means of nitrogen removal, however they are all considered potential
parts of any adaptive management plan.

1.4.2 Findings

The findings and recommendations from the Technology Screening Report are summarized in the
following sections.

1.4.2.1 Decentralized Treatment Alternatives

All of the technologies identified by MassDEP as I/A technologies and that are approved for use (whether
Pilot, Provisional, or General Use) are considered feasible for use in the Project Planning Area. Although
none of these technologies are ruled out completely, some of these technologies have shown better
performance (based on the Barnstable County Report) on Cape Cod. The following technologies are
considered the most favorable for nitrogen removal applications within the Project Planning Area:

« Fixed Activated Sludge Treatment (FAST)

« Recirculating Sand Filters (RSF)

« Bioclere™

o Nitrex™ combined with Omni RSF (or other nitrifying process)
« RUCK®

. Amphidrome®

«  Waterloo Biofilter®

« Norweco Singulair®

Other technologies either have very limited performance data or other considerations that make them less
favorable.

1.4.2.2 Small Wastewater Treatment Facilities and Cluster Systems

Small wastewater treatment facilities and cluster systems, similar to a number of facilities found in
Mashpee, utilize biological nitrogen removal (BNR) processes that are compact in size and are generally
more mechanized than the individual and multiple-home, on-site type systems (not requiring a
groundwater discharge permit) discussed in the Technology Screening Report. These wastewater
treatment facilities can produce a treated effluent that meets the permitted standards of 30 mg/L
Biochemical Oxygen Demand (BODs), 30 mg/L Total Suspended Solids (TSS), and 10 mg/L nitrate-N.
Rotating biological contactors (RBCs), sequencing batch reactors (SBRS), Amphidrome®, and MBR
systems were recommended for further consideration due to the flexibility in relation to providing treatment
for relatively small wastewater flows and their current (or proposed) use throughout Mashpee. SBRs are
often more expensive for smaller flows but become more cost-effective as the flows increase due to the
change from precast structures to cast-in-place concrete; they also remain fairly compact and have other
process advantages over some of the more package type systems like Bioclere™, Amphidrome®, and
FAST systems. Those package type systems are often more cost-effective at lower flows but are less
flexible when it comes to any potential expansion.

Bioclere™ and FAST systems would not be recommended for use (as small wastewater treatment
facilities) in the Project Planning Area as they would be introducing another technology into a planning
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area that already has a variety of systems. If the Town of Mashpee (or an existing or future district) were
to take over management of the existing facilities, the best option would be to minimize the number of
different systems and maximize common components, spare parts, and operational requirements to
simplify the operations and maintenance activities for multiple wastewater treatment facilities.

1.4.2.3 Centralized Treatment Facilities

Centralized facilities capable of treating larger wastewater flows (considered greater than 150,000 gpd for
the purpose of this report) were discussed separately from the small/cluster package plants discussed in
the Technology Screening Report. The following list summarizes those that were recommended for further
consideration as the WNMP process continues:

« Activated Sludge/Extended Aeration (AS/EA)

« Sequencing Batch Reactor

« Membrane Biological Reactor (MBR)

« Denitrification Filters (in combination with other centralized technologies)
RBCs, although very common in Mashpee, may become cost-prohibitive for a large-scale wastewater
treatment facility (as flows exceed 0.5 mgd) because of the large structure required to house such a facility
and to shelter components in winter conditions. On the other hand, the recommended technologies can
have large open tanks or—in the case of MBRs—a smaller footprint, reducing the cost of structures.

Therefore, RBCs would not be considered for a centralized facility, unless site conditions or other
conditions are identified during final design.

1.4.2.4 Disinfection Alternatives

It is very likely that any treatment facilities constructed in the Project Planning Area will be required to
provide disinfection. The disinfection technologies considered in the Technology Screening Report were:

e  Chlorination

e Ozonation

o Ultraviolet (UV) radiation

Based on the higher costs and safety concerns associated with chlorination and ozonation, UV disinfection
was the only technology that is recommended.

1.4.2.5 Collection System Technologies

Prior to reaching a treatment facility, wastewater flows through a collection system. The following
collection system technologies were discussed in the Technology Screening Report:

« Gravity sewers and lift stations

o Pressure sewers and grinder pumps

« Septic tank effluent sewers (pump and gravity systems)

e Vacuum sewers

« Combination of technologies

Many collection systems involve a combination of the various technologies. One possible combination that
will be practical for use in the Project Planning Area involves gravity and low pressure systems, as
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discussed in the Sewer Modeling and Preliminary Design Evaluations Guidance Document and Case
Study Report prepared for Barnstable County. Since the development of this report, the Town also
received “complementary” evaluations from various manufacturers (AIRVAC, E-One, and Orenco
representing STEP/STEG systems).

When a project area consists of rolling terrain and large numbers of properties located in low areas along
ponds, wetland, rivers, and estuaries, a combination of technologies is typically most cost-effective. The
most common technology combination is gravity and pressure sewers, although other technologies can be
considered.

Although other options like vacuum sewers and septic tank effluent pump (STEP)/septic tank effluent
gravity (STEG) systems can also be used; for the purpose of developing order of magnitude costs for this
report, gravity and pressure were used. The Mashpee Sewer Commission has requested that all collection
system technologies remain under consideration as the scenarios are refined and a Recommended Plan
is developed.

1.4.2.6 Treated Water Recharge (Effluent Discharge) Technologies

All wastewater treatment facilities require a means of discharging and/or reusing treated effluent. The
technology selected for treated water recharge needs to be specific to the discharge site to minimize the
impacts of treated water on nearby surface waters and groundwater, while utilizing the unique features of
any potential site. Land availability, nearby land use, discharge technology, and distance from the
treatment plant also play a role in determining suitable effluent discharge sites.

The alternatives that were recommended for further consideration include:

« Wetland restoration

e Sand beds

e Subsurface infiltration
e Dripirrigation

The Mashpee Sewer Commission has also expressed interest in further consideration of wick-well
technology. It was identified that one of the reasons it was screened out had to do with the limited number
of facilities, limited performance data, and the potential for redundant systems to be installed as a backup
for treated water recharge. Therefore, this technology will remain under consideration, and a determination
will be made as part of the Recommended Plan as to its use for the Project Planning Area.

1.4.2.7 Stormwater Treatment Technologies

Stormwater runoff is typically a significant nitrogen source, although this depends on the amount of
impervious area (roofs, driveways, roads, parking lots, etc.) in a planning zone. Reduction of impervious
areas can reduce the resulting pollutant loads. Town bylaws can be used to encourage Low Impact
Development (LID), to regulate amounts of impervious areas, and to reduce the amount of runoff that
flows to Town paved roads from individual properties. However, runoff from paved roads is also a
significant contributor to nitrogen loads.

The Technology Screening Report included a discussion on various nitrogen removal alternatives that do
not involve wastewater management, including stormwater technologies. The stormwater management
alternatives that were evaluated and screened include:
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« Dry extended detention basins

e Wet retention ponds

« Infiltration basins

e Stormwater wetlands

o Submerged gravel wetlands

« Bioretention (rain gardens)

« Water quality swales

e Porous pavement

« Infiltration trenches
As presented earlier, the use of other non-wastewater related methods of reducing nitrogen through
stormwater control, fertilizer management, oyster/shellfish propagation, and groundwater treatment has its
limitations when trying to achieve a regulated limit. Best management practices for stormwater control,
fertilizer management, and other innovative non-wastewater approaches can provide a positive means of
reducing nitrogen but are difficult to rely on for consistent performance. It is important to identify that a
number of these nitrogen control measures will vary in their nitrogen removal performance because of
their reliance on natural systems and highly variable loadings. Many are not currently credited with

nitrogen removal by regulatory agencies and would therefore require additional public education,
management structure, and enforcement to be considered a reliable/long-term means of nitrogen removal.

1.43 Summary

Appendix B includes the technology summary tables from the original report:

e Table 4-2 Summary of Decentralized Treatment Technologies

o Table 5-1 Small Wastewater Treatment Facilities (Package Plants)

o Table 5-3 Summary of Secondary/Advanced Treatment Technologies

o Table 5-4 Summary of Disinfection Technologies

e Table 6-1 Summary of Sewer System Technologies

« Table 6-2 Summary of Effluent Discharge Technologies

e Table 7-1 Summary of Stormwater Treatment Technologies
Since the six-plus years following the submittal of the final Technology Screening Analysis Report, the
Town and Sewer Commission have identified the desire to keep as many technologies open for
consideration with increased interest in some of the newer—or in some cases less traditional—options
including:

« MBRs

o Nitrex™ denitrifying filters

« Permeable Reactive Barriers (PRBs)

e« Vacuum Sewers

e STEP Sewers

« Shellfish propagation
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However, they understand that other more traditional technologies will need to be used and the Town will
need to work to take advantage of as much existing infrastructure as they can.
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2 Preliminary Site Evaluation and Design

2.1 Introduction

As part of the identification of scenarios/options that have been evaluated to date, it is necessary to
evaluate potential effluent (treated water) recharge sites that would be used in conjunction with these
alternative scenarios/options. This Chapter identifies a number of sites located within the Project Planning
Area that were considered as possible treatment and recharge sites throughout the duration of the project.

The process of identifying sites began in 2003 when several sites were identified and those considered
most favorable were modeled through the efforts of United States Geological Survey (USGS) and services
provided through the Cape Cod Commission to various Towns on the Cape. Since that time, additional
sites were identified or reconsidered and are identified in this Chapter.

The findings and the results of the evaluations identify those sites requiring additional site-specific
analysis. It is anticipated that the Town will need to perform more detailed evaluations in subsequent
phases of work as the recommendations are finalized as part of the Final Recommended Plan/Final
Environmental Impact Report.

2.2 Treated Water Recharge Technologies

The second report issued as part of the WNMP was the Technology Screening Report (November 2007).
This report identified the various alternatives available for treated water recharge as discussed in Chapter
1. The technologies evaluated included sand infiltration beds, subsurface infiltration, spray irrigation, drip
irrigation, deep well injection, wick wells, ocean outfall, and wetland restoration. The Technology
Screening Report recommended the following technologies for further consideration:

« Sand infiltration beds

o Subsurface leaching

« Spray irrigation (in conjunction with other technologies for winter discharge)

o Dripirrigation

« Wetland restoration (if appropriate sites are available)
For detailed descriptions of the technologies, and discussions of the advantages and disadvantages of
each technology, please refer to the Technology Screening Report included in Appendix J. The site
evaluation process performed as part of the Scenario Evaluation took into consideration which of these
technologies would be most appropriate for each particular site. Estimates were determined for the

recharge capacity of each site with the appropriate technology, which is discussed in detail later in this
chapter.

2.3 Preliminary Site Evaluations

2.3.1 Introduction

As discussed in Chapter 2 of the 2008 Draft Alternatives Scenarios and Site Evaluation Report, the Town
went through several iterations of site identification and investigation. Early in the project the following
eleven (11) sites below were identified as potential locations:

« Heritage Park Ball Fields (Site 1)
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o Ashumet Road Property (Site 2)

« Wampanoag Rod and Gun Club

o Old Town Dump (Site 3)

« Transfer Station (Site 4)

o NSTAR Substation

« High School Ball Fields (Site 5)

o Clipper Ship Village

« Wading Place Road

o Keeter Property (Site 6)

o Bartlett Property

o New Seabury Country Club (Site 7)
Preliminary estimates of the application area of each of these sites was determined by assuming a 100-
foot buffer from the property line on undeveloped parcels, and a 50-foot buffer from the property line on
developed parcels (ball fields, golf course, etc.). Once this initial area was determined, the area available
for recharge was reduced by 10-percent to account for berms, access roads, pumps, and any other

required infrastructure. The available area was used to estimate potential recharge capacity of each of the
sites based on use of subsurface infiltration or sand beds.

Each site’s potential recharge capacity (as described in the previous report) was estimated, and several
were considered for USGS Modeling.

2.4 USGS Modeling Efforts

In 2004 the Town of Mashpee began working with the USGS to perform groundwater modeling of various
recharge sites in Mashpee as described above. The modeling was also used to evaluate the effects of
various treated water recharge scenarios on the groundwater.

The USGS model reflects groundwater contours as a function of pumping from production wells and the
recharge from various small wastewater treatment plants located within Mashpee, including: Stratford
Ponds condominiums, Willowbend Development, Windchime Point condominiums, Southport
condominiums, Mashpee Commons shopping center, South Cape Village shopping center, Mashpee High
School, and New Seabury. The USGS model also accounts for natural recharge and discharge, and
recharge from septic systems.

The existing USGS model provides a tool to evaluate the effects of treated water recharge from a
centralized facility at various candidate sites. The USGS model can also generate information on
mounding, flow direction, travel time, and discharges to surface waters.

As part of this program, in 2005 ten model runs were performed at seven of the sites (listed previously as
Sites 1 through 7):

These seven sites became the basis for the recharge scenarios submitted to USGS for modeling. The
following is a summary of the USGS modeling scenarios requested by the Mashpee Sewer Commission.
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Model Run 1—Existing Conditions. Included modeling water supply well pumping rates,
existing effluent recharge sites for small wastewater treatment facilities, on-site septic system
recharges, and particle tracks to sensitive receptors.

Model Run 2—Future Well Conditions. Included the addition of two water supply wells.

Model Run 3—Future Well Conditions with 0.5 mgd discharge at Site 7 (New Seabury). This
scenario assumed no effluent recharge at Mashpee Commons, Windchime Point, and South
Cape Village discharge locations.

Model Run 4—Future Well Conditions with new discharge alternative “A”.

a. 0.5 mgd discharge at Site 7 (New Seabury) and 1.0 mgd discharge at Site 2 (Ashumet
Road).

b. Any remaining Mashpee flow is returned through residential septic systems outside the
“100-percent sewer subwatersheds” and Mashpee River subwatersheds. No discharge
from Mashpee Commons, Windchime Point, and South Cape Village discharge
locations.

Model Run 5—Future Well Conditions with new discharge alternative “B”.

a. 1.0 mgd discharge at Site 7 (New Seabury) and 1.0 mgd discharge at Site 5 (High
School Ball Fields).

b. Any remaining Mashpee flow is returned through residential septic systems outside the
“100-percent sewer subwatersheds” and Mashpee River subwatersheds. No discharge
from Mashpee Commons, Windchime Point, and South Cape Village discharge
locations.

Model Run 6—Future Well Conditions with new discharge alternative “C”.

a. 0.5 mgd discharge at Site 7 (New Seabury) and 1.0 mgd discharge at Site 1 (Heritage
Park Ball Fields).

b. Any remaining Mashpee flow is returned through residential septic systems outside the
“100-percent sewer subwatersheds” and Mashpee River subwatersheds. No discharge
from Mashpee Commons, Windchime Point, and South Cape Village discharge
locations.

Model Run 7—Future Well Conditions with new discharge alternative “D".

a. 0.5 mgd discharge at Site 7 (New Seabury), 0.3 mgd discharge at Site 3 (Old Town
Dump), and 0.8 mgd discharge at Site 4 (Transfer Station).

b. Any remaining Mashpee flow is returned through residential septic systems outside the
“100-percent sewer subwatersheds” and Mashpee River subwatersheds. No discharge
from Mashpee Commons, Windchime Point, and South Cape Village discharge
locations.

Model Run 8—Future Well Conditions with new discharge alternative “E”.
a. 0.5 mgd discharge at Site 7 (New Seabury) and 1.0 mgd at Site 6 (Keeter Property).
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b. Any remaining Mashpee flow is returned through residential septic systems outside the
“100-percent sewer subwatersheds” and Mashpee River subwatersheds. No discharge
from Mashpee Commons, Windchime Point, and South Cape Village discharge
locations.

9. Model Run 9—Future Well Conditions with new discharge alternative “F”.
a. 0.8 mgd at Site 4 (Transfer Station) and 1.0 mgd at Site 6 (Keeter Property).

b. Any remaining Mashpee flow is returned through residential septic systems outside the
“100-percent sewer subwatersheds” and Mashpee River subwatersheds. No discharge
from Mashpee Commons, Windchime Point, and South Cape Village discharge
locations.

10. Model Run 10—Future Well Conditions with new discharge alternative “G”.

a. 0.3 mgd discharge at Site 7 (New Seabury), 0.5 mgd at Site 2 (Heritage Park), 0.3 mgd
at Site 4 (Transfer Station), 0.3 mgd at Site 5 (High School Ball Fields), and 0.2 mgd
discharge at Site 6 (Keeter Property).

b. Any remaining Mashpee flow is returned through residential septic systems outside the
“100-percent sewer subwatersheds” and Mashpee River subwatersheds. No discharge
from Mashpee Commons, Windchime Point, and South Cape Village discharge
locations.

USGS ran these scenarios and the draft particle tracking results are presented in Appendix C as Figures
2-2 through 2-11. It is noted that the results presented are the Draft results that were provided in February
2005. Final results were not issued.

The results of the modeling will be used as part of the WNMP to develop alternative solutions and a
Recommended Plan for the Town.

2.5 2007 Site Evaluations

As discussed in previous reports, the WNMP process began in earnest in 2005, after the MEP reports for
Popponesset Bay and Waquoit Bay East were released. During the Scenario Evaluation, the potential
recharge sites were re-evaluated and a search was made for any additional properties that could possibly
be used. Using Geographic Information Systems (GIS) mapping, assessor's information, site visits, and
discussions with Town officials, 13 sites were identified in the Project Planning Area (PPA). Eleven of the
13 sites are located within Mashpee and two within Sandwich. No properties were identified within
Barnstable or Falmouth.

The seven properties identified in conjunction with USGS modeling were included in the updated list of 13
potential sites. In addition, the Mashpee Sewer Commission requested two additional sites be added to
the list—the Bartlett property (which had been eliminated prior to the USGS modeling) and the property
adjacent to the Mashpee High School. Each of these sites is identified in Appendix D Table 2-3, and
shown on Figure 2-1. Table 2-3 summarizes some of the major physical features and site specific criteria
that were used to evaluate each site.
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The sites that were identified are shown on Figure 2-1 and included:

« Site 1—Heritage Park Ball Fields

« Site 2—Ashumet Road

o Site 3—O0Id Town Dump

« Site 4—Transfer Station

« Site 5—High School Ball Fields

o Site 6—Keeter Property

o Site 7—New Seabury Country Club

« Site 8—Great Neck South

o Site 9—Great Hay Road

« Site 10—72 Cotuit Rd, Sandwich

« Site 11—168 Route 130, Sandwich

o Site 12—Bartlett Property

o Site 13—Adjacent High School Parcel
The sites were then ranked based on this initial analysis to determine the top candidate sites for further
evaluation. The summary of this evaluation is presented in Appendix D Table 2-4. The results of this
analysis were reviewed with the Mashpee Sewer Commission and nine sites were identified for further
evaluation. Sites 8 and 9 were identified as conservation lands and were thus eliminated from further
evaluation. Initial discussions with the Town of Sandwich indicated that Site 11 was a feasible possibility
for further consideration. The nine sites (seven owned by a municipality, one privately owned, and one
held in conservation according to available GIS data) retained for further evaluations include:

« Site 1—Heritage Park Ball Fields

« Site 2—Ashumet Road

« Site 4—Transfer Station

« Site 5—High School Ball Fields

« Site 6—Keeter Property

o Site 7—New Seabury Country Club

« Site 11—Route 130, Sandwich

o Site 12—Bartlett Property

« Site 13—Adjacent High School Parcel

Sites are highlighted on Figure 2-1.

All of the recommended recharge technologies were considered for each site. Selection of the most
appropriate technology for each site was then based on considerations of location, capacity, feasibility,
and general acceptance. The following technologies were evaluated for each site:

« Heritage Park Ball Fields—drip irrigation and subsurface infiltration

o Ashumet Road—open sand beds
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« Transfer Station—open sand beds and subsurface infiltration

« High School Ball Fields—drip irrigation and subsurface infiltration

o Keeter Property—open sand beds

o New Seabury Country Club—drip irrigation and subsurface infiltration

o 168 Route 130 (Sandwich)—open sand beds

o Bartlett Property—open sand beds

« Adjacent High School Parcel—open sand beds and subsurface infiltration
Open sand beds were considered as much as possible because they provide significantly greater
recharge capacity. Subsurface infiltration was considered on parcels where there may be aesthetic

impacts on surrounding properties but where irrigation is not currently used. Subsurface leaching and drip
irrigation were considered for the properties that are currently used for recreational activities.

Appendix D includes Figures 2-12, 2-13, and 2-14 which illustrate the general layout of each technology
that was used as a basis for determining recharge capacity at the various sites. Figure 2-12 shows the
area that was assumed for berms and access roads between sand beds.

Detail of this evaluation is included in Chapter 2 of the 2008 Draft report included in Appendix K.

2.6 2010 Site Evaluations

Several additional sites were identified as potential effluent recharge sites in early 2010. This section
summarizes the evaluations of these sites. Four of the sites are located between Ashumet, Johns, and
Moody Ponds, and the Massachusetts Military Reservation (MMR) boundary. These four sites will be
discussed individually. A number of areas on both the Willowbend and New Seabury golf courses were
identified. All of the areas within the Willowbend development will be considered as one potential site, and
all of the areas in the New Seabury development will be considered as another potential site. Further, the
Sewer Commission requested that the Wading Place Road site be reconsidered for effluent recharge.
Sites with their estimated average are as follows:

A. Back Road Site 1. 5.2 acres

Back Road Site 2. 24.77 acres

Back Road Site 3. 8.2 acres

Back Road Briarwood West Site. 6.73 acres

New Seabury Golf Course. 18.63 acres

nmo o »

Willowbend Golf Course. 9.51 acres plus four portions of fairways (within the Santuit River
Watershed)

G. Wading Place Road Site. 6.4 acres

Following the identification of these “new” locations, the Town also wanted to look at contingency plans if
the New Seabury Golf Course site(s) were unavailable. Therefore the Sewer Commission identified the
remote possibility of relocation of existing water supply wells in the “Rock Landing” area as an option.
Although this would be a difficult effort, this site or possibly the adjacent driving range (which would also
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require well relocation for use) were identified as locations outside of the Popponesset Bay and Waquoit
Bay watersheds that could be used as an alternative to New Seabury.

As discussed later in this report, nitrogen loads and recharge volumes were applied to several of these
sites to establish the best locations for recharge while trying to achieve TMDLs. However, while
considering this, several other issues regarding the sites needed to be considered, and these are
identified in the following section.

2.7 Treated Water Recharge Considerations

If the towns within the Project Planning Area consider developing new treated water recharge sites (within
their boundaries), potential future recharge limitations must be considered.

1. Treated water that is recharged into subsurface leaching facilities must have low suspended solids
to avoid plugging the soil infiltration system, which can require costly repairs. Effluent filtration
would reduce this potential for plugging.

2. Treated water recharges upgradient of freshwater ponds and lakes would need to consider
phosphorus removal to avoid the creation of a phosphorus plume that could migrate to the
freshwater body and cause eutrophication. The Otis Air Force Base wastewater treatment facility
discharge and the eutrophication of Ashumet Pond in Falmouth and Mashpee is a recent example
of this issue on Cape Cod. This case study is described in the 2003 report by the USGS entitled
“Reactive-Transport Simulation of Phosphorus in the Sewage Plume at the Massachusetts Military
Reservation, Cape Cod, Massachusetts.”

3. Treated water recharge into Zone Il areas (drinking water supply areas) will need to meet the
MassDEP 314 CMR 5.00: Ground Water Discharge Permit Program and 314 CMR 20:00:
Reclaimed Water Permit Program and Standards. Effluent limits for this type of recharge would
need to meet the following treatment and design standards (for recharge within the Zone Il but
beyond a two-year time of travel to the nearest well):

Standard Limits:
° pH 6to9
« BOD concentration: <30 mg/L
« Total Nitrogen (TN) concentration: <10 mg/L
Additional requirements within Zone I
o Turbidity: <5 Nephelometric turbidity units (NTU)
o Fecal coliform content: <200 colonies/100 ml
e TSS concentration: <10 mg/L
« Total Organic Carbon (TOC) concentration: <3 mg/L
These standards are typically met by the addition of advanced treatment, filtration facilities, and
disinfection.
Treated water recharge in a Zone Il area with less than a two-year travel time to a public water
supply would need to meet the following more stringent treatment and design standards:
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e PpH: 6109

« TSS concentration: <5 mg/L

o Turbidity: <2 NTU

« BOD concentration: <10 mg/L
« TOC concentration: < 1 mg/L
« TN concentration: <5 mg/L

o Fecal coliform content: median of no detectable colonies/100 ml and no single sample to
exceed 14 colonies/100 ml

These more stringent standards for recharge within a two-year time of travel, as currently issued,
are typically met by microfiltration and disinfection. Additionally, recharge through sand infiltration
beds and groundwater travel through the aquifer will remove any bacterial pathogens through the
natural filtration abilities of the soil. This has been well documented by George Heufelder of the
Barnstable County Health and Environment Department in septic system evaluations. Viruses
become inactivated after six months to one year of travel time in the groundwater.

2.7.1 Spray Irrigation Reuse

There has been much interest by some Cape towns on the possible reuse of treated water for spray
irrigation of public lands and private properties. This alternative has potential cost-saving implications by
making productive use of what could be considered a waste product. Also, several applications of this
technology in Florida and in the western United States have been raised as examples of how the
technology could be used on Cape Cod.

This alternative would require the following components beyond the typical Wastewater Treatment Facility
(WWTF) processes or upgrades to existing facilities:

« Meeting Class A (or possibly Class B depending on location) reuse per MassDEP 314 CMR
20:00: Reclaimed Water Permit Program and Standard:

— Class A:
0o pH: 6.5t085
0 BOD concentration: <10 mg/L
0 TSS concentration: <5 mg/L
0 Turbidity: <2 NTU
o0 TN concentration: <10 mg/L
o0 Fecal coliform content: median of no detectable colonies/100 ml and no single sample to

exceed 14 colonies/100 ml

— ClassB
0O pH: 6.5t085
0 BOD concentration: <30 mg/L
0 TSS concentration: <10 mg/L
0 TN concentration: <10 mg/L
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o0 Fecal coliform content: median of no detectable colonies/100 ml and no single sample to
exceed 14 colonies/100 ml

« UV disinfection to the highest performance level would be required for further disinfection of the
water.

« Microfiltration may be required and would be provided by advanced membrane materials. This
process is similar to a reverse osmaosis process that can desalinate sea water and produce a pure
water product, except that it has a lower membrane pore size and lower capital and Operation &
Maintenance (O&M) costs. It is effective at removing various pathogen cysts that may not
otherwise be removed by a WWTF. This process would be required by MassDEP if the spray
irrigation was to occur in a public place without restrictive site controls. The process would be
installed and operated in a building at the proposed WWTF generating the water to be recharged.

« Storage facilities would be needed to store the treated water that is produced at the plant so that it
could be available for peak irrigation demand times. This type of storage is typically provided in an
elevated storage tank similar to those used by water departments to store and provide pressurized
drinking water within parts of Barnstable, Falmouth, Mashpee, and Sandwich.

o Dedicated treated water transmission pipes would be required to convey the water to the spray
irrigation sites.

« Booster pump station(s) would be needed if the storage facilities were not elevated. These pumps
could be located at each irrigation site to ensure sufficient pressure for the site or at the non-
elevated storage tank to pressurize the whole system.

« Site controls at the irrigation sites would be as required by MassDEP permits. These permits
would also require sampling and groundwater monitoring at the site.

Spray irrigation facilities would likely be used in conjunction with other recharge technologies as required
to manage average treated water recharge requirements. The spray irrigation type technologies could be
used to provide additional capacity during the peak demand expected during summer months.

There is precedent for this type of irrigation at golf courses in Massachusetts when the treatment plant is
located at (or very near to) the golf course. The closest example is the seven-hole portion of the Bayberry
Hills Golf Course that is constructed on the capped Yarmouth landfill. The treatment facility already had a
large elevated storage facility when the landfill cap and golf course was planned and designed. This site
also uses Town drinking water for irrigation.

There is no precedent on Cape Cod for the irrigation on other Town or private properties that are
accessible by the public.

2.8 Wetland Restoration at the Santuit Bogs

As discussed previously, no effluent recharge sites were identified within the part of Barnstable that is
within the Project Planning Area. However, discussions were held with various representatives from
Barnstable. The Towns of Barnstable and Mashpee purchased a large area of land within the boundaries
of Mashpee with Land Bank funds. The property consists of abandoned cranberry bogs to the south of
Santuit Pond. As part of the Popponesset Bay Pilot Project, these bogs were evaluated for potential
modification to perform additional nitrogen attenuation. Barnstable representatives indicated that the use
of these bogs would be highly acceptable for consideration as a site for treated water recharge to restore
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groundwater flow in the drainage basin. Before this option is considered further, it will need to be
determined if Land Bank restrictions or Zone Il issues will affect the feasibility of this option. Similar
discussions have been raised about the potential of wetland restoration along bogs located in the
Quashnet River Watershed as well.

Further consideration of this as an option will require additional study and groundwater modeling to
evaluate potential impacts on the ecosystem and surrounding properties. Therefore it is not currently
included in the scenarios development; however, it could become a part of the Recommended Plan or an
adaptive management plan as the additional studies are completed and appropriate approvals are
received for these types of wetland restoration projects.

2.9 Treated Water Recharge Sites for MEP Model Runs

As will be discussed in Chapters 3 and 4 of this report, based on these site evaluations and decisions
made with the Sewer Commission, the following sites (not including sites already associated with existing
wastewater treatment facilities within the planning area) were used as part of the scenarios and options
run through the MEP model.

A. Initial Alternative Scenario Sites (2008)

1. Treatment
a. Site 2—Ashumet Road
b. Site 4—Transfer Station
c. Site 6—Keeter Property
d. Site 11—368 Route 130, Sandwich

2. Recharge
a. Site 1—Heritage Park Ball Fields
b. Site 2—Ashumet Road
c. Site 4—Transfer Station
d. Site 7—New Seabury
e. Site 11— Route 130, Sandwich

B. 2012 - Options 1A, 1B, and 1C

1. Treatment
a. Site 2—Ashumet Road
b. Site 4—Transfer Station
c. Site 6—Keeter Property
d. Back Road Sites

2. Recharge
a. Rock Landing/New Seabury/Site 7
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b. Back Road Sites

c. Site 4—Transfer Station
d. Site 6—Keeter Property
e. Willowbend Golf Course

Figure 2-2 shows all sites that were being considered as part of the latest model runs.

2.10 Findings

Following review with the Mashpee Sewer Commission, the difficulties of the relocation of the Rock
Landing wells, and the associated time and cost impacts of such an effort eliminated that site from further
consideration. Initially, the Sewer Commission expressed reservations regarding the use of the Back Road
Site adjacent to the Briarwood/Otis Trailer Village neighborhoods for treatment facilities, but continued to
identify the area as a location for potential recharge only. However, in later discussions, the Sewer
Commission did identify this location as a possible cluster treatment site. This site—in addition to the
potential expansion of the existing Mashpee High School Site—may be considered when addressing the
Johns Pond/Ashumet Pond areas of Mashpee.
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