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EXECUTIVE SUMMARY
The Forge River Watershed Sewer Project proposes decommissioning on-site wastewater
treatment and disposal systems (OSWS) in the project area and connecting the parcels to a new
sewer collection system that would flow to a new advanced wastewater treatment facility (AWTF).
The project area consists of three areas identified as Phases I to III, which contain 3,662 parcels in
total. This report identifies and screens several alternatives for improving wastewater treatment in
the project area to determine a reasonable range of alternatives warranting more detailed analysis
in the draft environmental assessment (EA)/environmental impact statement (EIS).
Existing Conditions
Forge River is located in the hamlets of Mastic and Shirley in the Town of Brookhaven. The OSWS
providing sanitary wastewater disposal in the project area are partially outdated and failing. Failing
OSWS cause untreated effluent to be released into the surrounding soil. These failures can be
caused by hydraulic overloading and flooding. Many of the OSWS in the project area failed during
Hurricane Sandy and will continue to be subject to failures during future storm events. Failing
systems result in impacts on human health during floods and contribute to high nutrient loading to
Forge River and Great South Bay.
Screening Approach
A screening approach was developed to evaluate a range of alternatives for improving wastewater
treatment in the project area and to identify those alternatives that are feasible and meet the purpose
and need of the project. Section 404 of the Robert T. Stafford Relief and Emergency Assistance
Act of 1974 (42 United States Code 5170c), as amended, authorizes the Federal Emergency
Management Agency (FEMA) to provide funding to eligible grant applicants for activities that
reduce or eliminate risks to life and property from hazards and their effects. The primary purpose
of the proposed action is to mitigate short-term, repetitive, adverse impacts on human life and
property associated with OSWS failures in the Forge River watershed in Suffolk County, New
York, caused by natural hazards. The secondary purpose is to mitigate long-term, adverse impacts
associated with such failures on surface waters and coastal wetlands that reduce the ability of these
waters and wetlands to provide natural protection against storm surge. Five criteria were used
during screening:


Treatment performance (removal of total nitrogen): This criterion relates to the mitigation
of OSWS failure-related nitrogen impacts on surface waters and coastal wetlands and the
resultant impact on their storm surge coastal flood risk protection capacity. The target for
groundwater nitrogen concentrations for Suffolk County Groundwater Management Zone
VI is 6 milligrams per liter (mg/L). The improvement in water quality provides long-term
benefits through improved wetland health that contributes to a reduction in coastal flood
risk.



Performance during flood events: This criterion relates to the ability of an alternative to
reduce or avoid short-term, repetitive, adverse impacts on human life and property
associated with OSWS failures during and after flood events. Alternatives that perform
best are those that are able to remain fully functional during and after flood events without
a loss of treatment performance and avoid impacts on human health from flooded treatment
systems.
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Performance under projected sea level rise and climate change conditions: This criterion
evaluates the ability of an alternative to maintain full performance in the face of sea level
rise and other climatic changes.



Acquisition of land (with appropriate dimensions and compatible land use): For an
alternative to be feasible, it must be constructible within a reasonable footprint on a site
and within an area that is compatible with the use of the property for the proposed type of
wastewater treatment.



Costs: This criterion estimates order-of-magnitude costs for construction as well as for
operation and maintenance (O&M) and the feasibility of an alternative in light of cost
considerations for various industry practices.

Screening Summary and Recommendations
The screening approach was applied to five action alternatives. Following is summary of the
evaluation for each alternative:


Action Alternative A (Replacing existing OSWS with Innovative/Alternative [I/A] OSWS):
This alternative generally would not mitigate short-term, repetitive, adverse impacts on
human life and property associated with OSWS failures caused by natural hazards such as
rising groundwater levels and overland flooding that result from precipitation and/or tidal
and surge conditions (i.e., the alternative generally would not meet the primary purpose of
the project). A rising sea level would further reduce the performance of I/A OSWS and
increase the human health risk because more OSWS would leak during flood events.
However, newer systems assessed during the County’s ongoing demonstration project may
include I/A OSWS set up above ground with less risk of flooding. Action Alternative A
would achieve an effluent quality of at least 19 mg/L for total nitrogen, which would be an
improvement from existing conditions (conventional OSWS achieve only about 40 mg/L).
The target of a nitrogen concentration in the groundwater of 6 mg/L would be achieved in
parts of the project area, and the nitrogen loading of Forge River would be substantially
reduced (improved) from current conditions. Therefore, this alternative would meet the
secondary purpose of the project, but not to the same extent as other action alternatives
discussed below. In addition, the nitrogen reduction performance of these systems would
be affected by flood events and sea level rise. I/A OSWS can operate effectively with
reduced separation to groundwater, but the system still requires an unsaturated zone of soil
to hydraulically function. A flood event would increase the elevation of the groundwater
table and could cause flowing floodwaters, both of which would impact the functionality
of OSWS. Compared to a centralized treatment system, construction costs would be
substantially lower than the costs for a centralized system (less than half), while O&M
costs would be in the same range. Therefore, Action Alternative A is recommended for
further analysis in the draft EA/EIS, although this alternative does not achieve the same
level of nitrogen reduction as centralized treatment system alternatives. The analysis shall
be based on the latest available I/A OSWS technology, which may also meet part of the
primary purpose of the project.



Action Alternative B (Low pressure and gravity sewer collection system with membrane
bioreactor [MBR] or Sequencing Batch Reactor [SBR] facility): This alternative would
mitigate short-term, repetitive, adverse impacts on human life and property associated with
OSWS failures caused by natural hazards such as rising groundwater levels and overland
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flooding that result from precipitation and/or tidal and surge conditions (i.e., the alternative
would meet the primary purpose of the project). Potential impacts on human health as a
result of surcharged failed leaching fields would largely be eliminated with a centralized
treatment facility. Rising sea levels would not reduce the performance of the AWTF
because the proposed location of the AWTF is at a sufficiently high surface elevation, and
National Oceanic and Atmospheric Administration (NOAA) sea level rise projections
(NOAA, 2016) do not indicate inundation of the site. The facility would be protected from
stormwater flooding by appropriate site drainage systems. Under rising sea levels, this
alternative would therefore continue to eliminate the existing human health risk as a result
of OSWS that leak during flood events. This alternative would provide the highest level of
nitrogen removal from the effluent, expected to result in groundwater nitrogen
concentrations below the target of 6 mg/L throughout large portions of the project area
(i.e., the alternative would also meet the secondary purpose of the project). Construction
costs for any centralized facility would be substantially higher than for I/A OSWS (Action
Alternative A), but O&M costs would be similar. Action Alternative B is recommended
for further analysis in the draft EA/EIS.


Action Alternative C (Different wastewater treatment technology): The modified LudzackEttinger (MLE) is a different form of treatment processes. Other than the treatment
technology and cost, Action Alternative C is identical to Action Alternative B. Action
Alternative C performs the same as Alternative B in terms of mitigating human health and
property impacts and the effects of sea level rise. Thus, Action Alternative C would meet
the primary purpose of the project. However, under this alternative, the nitrogen
concentration in the effluent would be 100–233 percent higher than for the MBR or SBR
processes. Thus, the alternative would not meet the secondary purpose of the project to the
same extent as Action Alternative B. Total construction costs for a centralized system with
MLE processes would be slightly lower (less than 3 percent) than for a system with the
MBR or SBR process (Action Alternative B). In summary, Action Alternative C would
result in lower benefits at similar costs compared to Action Alternative B. Therefore,
Action Alternative C is not recommended for further analysis in the draft EA/EIS.



Action Alternative D (Different collection system infrastructure): This action alternative is
similar to Action Alternative B and would perform the same as Action Alternative B in
terms of mitigating human health, property impacts, the effects of sea level rise, and
effluent quality. Thus, the alternative would meet the primary and secondary purposes of
the project similar to Action Alternative B. However, vacuum sewers can be operationally
challenging to maintain and prone to vacuum leaks or blockage from grease build-up; these
challenges could occasionally affect the secondary purpose of the project. O&M costs for
this alternative would be slightly higher than for the combination of gravity and low
pressure sewers under Action Alternative B. While Action Alternative D would generally
meet the purpose and need to a similar extent as Action Alternative B, the alternative would
not result in greater benefits and would result in less reliable operations at slightly greater
cost. Therefore, Action Alternative D is not recommended for further analysis in the
draft EA/EIS.



Action Alternative E (Alternative location[s] for AWTF): Nine different sites were
identified and evaluated for a wastewater treatment facility as part of various feasibility
studies between 1999 and 2014. Review of the studies indicated that the Brookhaven
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Calabro Airport site is the only feasible location for the AWTF. This site is part of Action
Alternatives A to D. The site is close to the project area, thereby enabling efficient
connectivity to the sewer network. The site acreage is adequate to accommodate the
treatment facility and associated treatment area for all four phases of the sewer network.
The site’s depth to the groundwater table of 30 to 40 feet provides the necessary distance
for feasible operation of the AWTF. Other sites considered during the various feasibility
studies were screened out because they either had insufficient depths to the groundwater
table, were located too close to residential neighborhoods, had unsuitable site dimensions,
or were located too far from the area to be sewered.
In summary, Action Alternative A (replacing existing OSWS with I/A OSWS) and Action
Alternative B (low pressure and gravity sewer collection system with MBR or SBR facility) are
recommended as the appropriate alternatives for analysis in the draft EA/EIS.
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ABBREVIATIONS AND ACRONYMS
AWTF

Advanced Wastewater Treatment Facility

CR

County Road

EA

environmental assessment

EIS

environmental impact statement

FAST

Fixed Activated Sludge Treatment

FEMA

Federal Emergency Management Agency

gpd

gallon(s) per day

HMGP

Hazard Mitigation Grant Program

I/A

innovative/alternative

lbs/day

pound(s) per day

MBR

membrane bioreactor (a wastewater treatment process)

MGD

million gallons per day

mg/L

milligram(s) per liter

MLE

modified Ludzack-Ettinger (a wastewater treatment process)

MSL

mean sea level

NCA

National Climate Assessment

NOAA

National Oceanic and Atmospheric Administration

O&M

operation and maintenance

OSWS

on-site wastewater treatment and disposal system(s)

Project

Forge River Watershed Sewer Project

SBR

sequencing batch reactor (a wastewater treatment process)

SCDHS

Suffolk County Department of Health Services

SCDPW

Suffolk County Department of Public Works

SEQRA

State Environmental Quality Review Act

SFE

single family equivalent

USC

United States Code

USEPA

U.S. Environmental Protection Agency

USGS

United States Geological Survey

yr

year
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1.0

INTRODUCTION

1.1

Background

The Forge River Watershed Sewer Project proposes decommissioning on-site wastewater
treatment and disposal systems (OSWS) in the project area and connecting the parcels to a new
sewer collection system that would flow to a new advanced wastewater treatment facility (AWTF).
The project area was initially identified as “Phase I/II” (2,094 parcels) and included properties on
the north and south sides of County Road (CR) 80 (Montauk Highway) between William Floyd
Parkway and Forge River (Figure 1-1). This portion of the project is funded and is undergoing
design. This alternatives screening report also includes “Phase III” (1,568 parcels), which consists
primarily of residential areas along Forge River to the south of the Phase I/II area. Unless a
particular phase is specified, the term “project area” applies to the combined Phase I to III area.
This report identifies and screens several alternatives for improving wastewater treatment in the
project area to determine a reasonable range of alternatives warranting more detailed analysis in
the draft EA/EIS; screening results are summarized in a matrix (Attachment 1). Phases I/II and
III are screened separately, because Phases I/II are anticipated to be implemented before Phase III.
The screening process concludes with a recommendation regarding which alternatives to advance
for further analysis in the draft EA/EIS.
Public comments were received during scoping for a potential future phase of the overall project
(“Phase IV”). This phase will be considered in the assessment of cumulative impacts in the draft
EA/EIS. Phase IV includes the Village of Mastic Beach (south of Neighborhood Road) and Smith
Point in the Hamlet of Shirley. This phase is discussed briefly in Attachment 2.
1.2

Existing Conditions

The project area is affected by heavy storms that can lead to flooding and inundation from surging
ocean water (Figure 1-2). About 90 percent of the Phase I/II area is located within the Forge River
watershed, and the remaining 10 percent of the area is located within the Carmans River watershed
to the west. The entire Phase III area is located within the Forge River watershed.
The density of OSWS in the project area is high compared to many other parts of the Forge River
watershed (Figure 1-3). About 96 percent of the current total nitrogen load from effluent
discharged to the groundwater in the Phase I/II area is contributed by residential sources, with the
remainder contributed by commercial and institutional sources (CDM Smith, 2015). The relative
contribution from residential sources is likely even higher in the Phase III area. Ground surface
elevations in the project area range from about 50 feet to 0 feet above mean sea level (MSL). Depth
to groundwater ranges from 40 feet to less than 5 feet below the land surface (USGS, 2016) (Figure
1-4). Groundwater in much of the Phase I/II and III areas takes two years or less to flow to Forge
River (CDM Smith, 2014).
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Figure 1-1.

Forge River Watershed Sewer Project Area
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Source: CDM Smith, 2014

Figure 1-2.

Coastal Inundation Risk Assessment Zone (Preliminary)
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Figure 1-3.

Septic Systems and Subwatersheds within the Forge River Watershed

4

Appendix B: Alternatives Screening Report
Forge River Watershed Sewer Project, Town of Brookhaven, NY

Figure 1-4.

Depth to Groundwater
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OSWS failures occur when systems are flooded by heavy rainfall or are submerged in shallow
groundwater that rises during storm events and reduces system capacity and/or inhibits or
eliminates system treatment or disposal capability, as described below:


Capacity failure occurs when tidal inundation of the land surface saturates soils above and
around the systems causing water to enter the systems or when groundwater rises into the
cesspool or leaching pools, reducing system hydraulic capacity. Capacity failure manifests
itself by slow-draining domestic plumbing or backup of wastewater into the homes or
basements of buildings served by the systems.



Treatment and disposal failure occurs when groundwater or flood waters inundate the
systems or soils immediately beneath the systems, disrupting the biological treatment
activity in the systems. A 2-foot vertical separation between the bottom of the cesspool or
leaching pool and the water table is necessary for decomposition of organic compounds,
biodegradation of detergents, and die-off of bacteria and viruses. For an extended period
of months to years following system failures caused by inundation, nutrients
(e.g., nitrogen) and pathogens are discharged unabated to groundwater and potentially to
nearby surface waterbodies (i.e., Forge River and Great South Bay). Rising groundwater
tables and floodwaters can also result in flotation of tanks unless they are properly anchored
in the ground.

OSWS are a significant source of nitrogen loading in Forge River because nitrogen leaches out of
the OSWS into groundwater and the nitrogen-rich groundwater then flows subsurface toward these
estuaries. Total nitrogen concentrations in the groundwater are currently higher than 10 milligrams
per liter (mg/L) in a large portion of the project area (Figure 1-5) and do not meet Suffolk County’s
target for the area of 6 mg/L.
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Source: CDM Smith, 2014.

Figure 1-5.

Modeled Total Nitrogen Concentrations in Shallow Groundwater under
Existing Conditions for the Phase I/II and III Areas

7

Appendix B: Alternatives Screening Report
Forge River Watershed Sewer Project, Town of Brookhaven, NY
2.0

SCREENING APPROACH

A screening approach was developed to evaluate a range of alternatives for improving wastewater
treatment in the project area and to identify those alternatives that are feasible and meet the purpose
and need of the project.
2.1

Purpose and Need

Section 404 of the Robert T. Stafford Relief and Emergency Assistance Act of 1974 (42 USC
5170c), as amended, authorizes FEMA to provide funding to eligible grant applicants for activities
that reduce or eliminate risks to life and property from hazards and their effects. The primary
purpose of the proposed action is to mitigate short-term and repetitive, adverse impacts on human
life and property associated with OSWS failures in the Forge River watershed in Suffolk County,
New York, caused by natural hazards. The secondary purpose is to mitigate long-term, adverse
impacts associated with such failures on surface waters and coastal wetlands that reduce the ability
of these waters and wetlands to provide natural protection against storm surge. The project is
needed because OSWS in the project area are susceptible to both capacity failure and treatment
and disposal failure during floods and heavy rain events.
2.2

Criteria

Based on the purpose and need for the project, the following five screening criteria were identified:


Treatment performance (removal of total nitrogen): This criterion relates to the mitigation
of OSWS failure-related nitrogen impacts on surface waters and coastal wetlands and the
resultant impact on their storm surge coastal flood risk protection capacity. In the 1970s,
Suffolk County studied the effect of buildings on the groundwater (Suffolk County, 2015).
To limit nitrogen concentrations in the groundwater, groundwater management zones were
established, based on differences in hydrogeology and groundwater quality. In 1981, these
zones were added under Article 6 to the Suffolk County Sanitary Code. The Mastic-Shirley
project area is located within Groundwater Management Zone VI (CDM Smith, 2014). The
targeted nitrogen concentration in the groundwater within this zone is 6 mg/L, as stated
above (Suffolk County, 2015). Therefore, this criterion evaluates the performance of
alternatives relative to this target. Alternatives that perform best are those that meet or
exceed this target, i.e., that result in the lowest total nitrogen discharge to groundwater (in
mg/L). Alternatives with the lowest nitrogen discharge to groundwater provide the highest
benefit to water quality in Forge River. The improvement in water quality provides longterm benefits through improved wetland health that contributes to a reduction in coastal
flood risk.



Performance during flood events: This criterion relates to the ability of an alternative to
reduce or avoid short-term and repetitive, adverse impacts on human life and property
associated with OSWS failures during and after flood events. Alternatives that perform
best are those that are able to remain fully functional during and after flood events without
a loss of treatment performance and avoid impacts to human health from flooded treatment
systems.



Performance under projected sea level rise and climate change conditions: Projections for
sea level rise vary. The National Climate Assessment (NCA) projects a rise in sea level of
1 to 4 feet by 2100 (Figure 2-1) (NCA, 2014). NCA (2014) also provides a wider range of
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0.66 foot to 6.6 feet that incorporates uncertainty about how glaciers and ice sheets would
react to the warming ocean, the warming atmosphere, and changing winds and currents.
Sea level rise inundates low-lying properties more frequently and raises the groundwater
table in coastal areas permanently. In addition, more extreme storm events may occur as a
result of climate change, resulting in more frequent and intense coastal surges and
precipitation events (NCA, 2014). With the increase in groundwater levels, both on an
event basis and on a permanent basis, OSWS are expected to fail more frequently. This
criterion evaluates the ability of an alternative to maintain full performance in the face of
these future conditions. Alternatives that perform best are those that are able to remain fully
functional as groundwater levels rise both permanently and during and after a storm event
in a future increasingly affected by climate change and sea level rise. The draft EA/EIS
will assume a project life of up to 60 years (i.e., up to year 2082 with a start date of 2022).
The expected sea level rise by 2080 would range between about 0.8 and 3 feet.

Source: NCA, 2014

Figure 2-1.


Past and Projected Changes in Sea Level

Acquisition of land (with appropriate dimensions and compatible land use): For an
alternative to be feasible, it must be constructible within a reasonable footprint on a site
and within an area that is compatible with the use of the property for the proposed type of
wastewater treatment. Alternatives that require acquisition of an unusually large land area
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or are not compatible with site or area land uses are considered poorly performing or
infeasible.


2.3

Costs: This criterion estimates order-of-magnitude costs for construction as well as for
operation and maintenance (O&M) and the feasibility of an alternative in light of cost
considerations for various industry practices. The criterion is applied to ascertain whether
any alternatives would result in disproportionally or unusually high costs that would render
the alternative infeasible. Costs for the 2,094 parcels within the Phase I/II area were
calculated using 2,893 “single family equivalent (SFE) parcels.” The use of SFEs accounts
for more densely populated parcels and commercial lots and is consistent with the approach
used by CDM Smith (2014; 2015). For the Phase III area, SFEs were not available; the
number of parcels (i.e., 1,568) was used for calculations because this area contains few
commercial properties (approximately 1 percent). Cost estimates were not adjusted for
inflation for this screening analysis.
Screened Alternatives

Over the past decades, a wide range of alternatives has been evaluated to address the issues
associated with the impacts of OSWS in Suffolk County and in the project area in particular. These
alternatives include technology alternatives, variations and options thereof that were previously
evaluated with similar project conditions, and alternatives suggested during the public scoping
period for the draft EA/EIS.
The screening criteria above were applied to the following alternatives:


On-site Wastewater Treatment and Disposal Systems
o Action Alternative A: Replacing existing OSWS with innovative/alternative (I/A)
OSWS



Centralized Treatment
o Action Alternative B: Low pressure and gravity sewer collection system with
membrane bioreactor (MBR) or sequencing batch reactor (SBR) facility
o Action Alternative C: Different wastewater treatment technology: Modified
Ludzack-Ettinger (MLE) process
o Action Alternative D: Different collection system infrastructure
o Action Alternative E: Alternative location(s) for AWTF

These alternatives are discussed in Section 3. There are no environmental constraints that would
render any of these alternatives entirely impracticable.
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3.0

SCREENING ANALYSIS

This section describes the alternatives considered to meet the purpose and need of the project. This
screening level of analysis allows alternatives to be compared to determine the action alternatives
to be assessed in the draft EA/EIS. The analyses of potential long-term impacts will evaluate
conditions with and without the proposed action and alternatives during the foreseeable design life
of the proposed action and alternatives. As stated above, results of the screening analysis are
summarized in a matrix (Attachment 1).
3.1

Action Alterative A: On-site Treatment and Disposal – Replacing Existing OSWS
with I/A OSWS

This alternative would replace failing cesspools and septic systems in the project area with modern
I/A OSWS. In 2014, Suffolk County began a demonstration project for I/A OSWS and, by fall
2016, plans to implement a program permitting the use of I/A OSWS (SCDPW, personal
communication, 2016). Several systems are currently being tested. The effluent from these systems
shall contain no more than 19 mg/L total nitrogen (Suffolk County, 2014) because this is the limit
for effluent from residential dwellings in Massachusetts where the system was originally tested
and which serves as a reference for efficacy (H2M, 2013).
3.1.1

Technical Aspects

As examples for this screening analysis, two I/A OSWS studied by H2M (2013) would achieve
the desired nitrogen treatment based on effluent concentrations in Suffolk County—the
BioMicrobics MicroFAST® system and Lombardo Associates Nitrex™ system (see Attachment
3 for technical details of these systems). The Nitrex™ system is comparatively expensive for
practical implementation. Therefore, the remaining discussion focuses primarily on the
MicroFAST® treatment system.
The MicroFAST® system is a fixed activated sludge treatment, an aerobic method that injects air
into wastewater to sustain suspended and attached microbial populations. Biological organisms
allow nitrification to take place; an anoxic chamber allows for subsequent denitrification (USEPA,
2004). Flow through the system depends on gravity. Effluent from the house enters a septic tank
where solids settle before the liquid flows into the second chamber where air is continuously blown
into the module through an external blower. Some of the liquid is then airlifted back to the original
anoxic tank where denitrification takes place. Treated effluent is released to a soil absorption
system/leaching field (or drain field) (USEPA, 2004).
Before preparing the draft EA/EIS, the status of the ongoing demonstration program will be
reviewed with the Suffolk County Department of Public Works (SCDPW) to integrate the latest
findings in the analysis. As appropriate, that review will include “closed water systems,”
recommended for consideration during the project’s public scoping meeting on January 26, 2016.
3.1.2

Screening Results – Phase I/II Area

Applying the screening criteria to Action Alternative A yields the following for the Phase I/II area:


Treatment performance: For the H2M (2013) study, effluent samples were taken from
MicroFAST® systems installed at two residential properties in Massachusetts. The
technology was pre-engineered to meet the design requirement of at least 19 mg/L total
nitrogen, the limit for effluent from residential dwellings in Massachusetts (H2M, 2013).
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Sampling indicated the system met the design requirements; effluent consistently tested at
less than 19 mg/L. Based on these results and additional manufacturer information, the
system could be capable of meeting the limit of 19 mg/L required by the Suffolk County
Department of Health Services (SCDHS) for the I/A OSWS demonstration project. If I/A
OSWS are adequately adapted to conditions in Suffolk County, they would provide a
significant improvement in treatment performance compared to a conventional OSWS,
removing potentially at least 75 percent of the total nitrogen in the effluent (based on an
effluent nitrogen concentration of 19 mg/L). However, effective oversight of O&M for I/A
OSWS would be essential to ensure that treatment goals are met. I/A OSWS that are not
regularly inspected and only occasionally monitored would not achieve treatment
objectives (Heufelder et al., 2008). System reliability also is subject to availability of
electrical power, and sustained power outages could adversely affect the system operation.
Extrapolated from data in CDM Smith (2014), an effluent nitrogen concentration of 19
mg/L from installed I/A OSWS would discharge a total load of approximately 138 pounds
per day (lbs/day) to the groundwater from all the parcels in the Phase I/II area. Model data
are not available to determine the resulting total nitrogen concentrations in the groundwater
resulting from this nitrogen load. The discharged nitrogen load would mix with the
groundwater that slowly migrates from high elevations on Long Island toward the coast.
Groundwater is largely recharged by precipitation (rain and melting snow), which contains
very low nitrogen concentrations. After mixing of the effluent discharge from I/A OSWS
with the groundwater, the resulting total nitrogen concentration in the groundwater would
be lower than under existing conditions with conventional OSWS; however, parts of the
Phase I/II area would not be expected to meet the target of 6 mg/L.


Performance during flood events: Although I/A OSWS such as the MicroFAST® system
can generally operate in areas with shallower groundwater tables compared to conventional
OSWS, I/A OSWS also face risks from floods because of similar or more complex
components (e.g., control and electrical panels and external blowers that could be damaged
during a flood). The capacity of the drain field would be diminished under mounded water
table conditions, and the effluent would flood at the surface, creating human health and
environmental concerns, similar to conventional OSWS. Inundation flooding can damage
septic systems that are not properly designed to prevent flotation. Erosive velocities during
storm events also can expose portions of the I/A OSWS. In addition, I/A OSWS require
operation of aerators and/or pumps to provide treatment. Electrical power may need to be
switched off during flood events to prevent electrical shock, thereby preventing a portion
of the system from functioning and achieving its intended effectiveness.



Performance during sea level rise and climate change conditions: Figure 3-1 shows the
effect of sea level rise on the position of the shoreline with sea level rise of up to 4 feet.
Loss of land in the Phase I/II area would be comparatively limited. Figure 3-2 shows that
a rise in sea level by 2.8 feet between 2014 and 2100 (NCA, 2014) would cause the
groundwater table to rise by up to 3 feet. A higher groundwater table would decrease the
thickness of unsaturated soil below any OSWS, decreasing the extent of nitrogen reduction
by soil bacteria or roots before nitrogen is released into the estuary. Therefore, similar to
conventional OSWS, an I/A OSWS like the MicroFAST® system would also be
susceptible to sea level rise. However, I/A OSWS would still provide effective nitrogen
removal under increased water table conditions because the primary nitrogen removal
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mechanism is within the treatment train with less reliance on the bacterial layer at the base
of the disposal field for nitrogen reduction. Therefore, I/A OSWS would perform better
than the conventional OSWS.


Acquisition of land: OSWS design standards set by SCDHS require systems to be located
on the same parcel as the building to be serviced and owned by the individual applicants
(SCDHS, 1995; 2009). Thus, no public lands would need to be acquired under Action
Alternative A.



Costs: Because of the complexity of the technology involved, capital costs for I/A OSWS
are generally much higher than a conventional OSWS. For example, capital costs for the
MicroFAST® system would be $25,000; costs for the Nitrex™ system would be $41,500
(H2M, 2013) (Table 3-1). Using the costs for the MicroFAST® system as an example,
replacement of all conventional OSWS in the Phase I/II area (using SFE) with I/A OSWS
would require approximately $72 million (Table 3-2).
O&M costs for I/A OSWS also would be higher than for conventional OSWS given the
larger number of components of I/A OSWS. Based on data from other jurisdictions with a
developed market of advanced treatment systems, annual O&M costs for typical I/A OSWS
are between $200 and $500 (SCDPW, personal communication, 2016) (Table 3-1).
Accordingly, annual O&M for the Phase I/II area would require $500,000 to $1.4 million
(Table 3-2).
3.1.3

Screening Results – Phase III Area

Applying the screening criteria to Action Alternative A yields the following for the Phase III area:


Treatment performance: An effluent nitrogen concentration of 19 mg/L from installed I/A
OSWS would discharge a load of approximately 84 lbs/day to the groundwater from all the
parcels in the Phase III area (extrapolated from data in CDM Smith, 2014). After mixing
of the effluent discharge from I/A OSWS with the groundwater, the resulting total nitrogen
concentration in the groundwater would be lower than under existing conditions with
conventional OSWS, and a larger portion of the Phase III area than is the case presently
would meet the target of 6 mg/L. The densely populated southeastern corner of the Phase
III area, however, likely would not meet the target.



Performance during flood events: Performance in the Phase III area would be slightly
worse than in the Phase I/II area because a larger proportion of the Phase III area has
shallow depths to groundwater (Figure 1-4) and is thus more susceptible to flooding
impacts (particularly in the southeastern corner of the area).



Performance during sea level rise conditions: Performance during sea level rise conditions
also would be slightly worse than in the Phase I/II area because of the overall shallower
depths to groundwater.



Acquisition of land: No land acquisition would be required.



Costs: Using a cost of $25,000 per I/A OSWS for each of the 1,568 parcels, replacement
of all conventional systems with I/A OSWS would require approximately $39 million
(Table 3-2). Annual O&M would require between $300,000 and $800,000.
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Source: NOAA, 2016.
Note, the 3-foot contour is shown in red for easier comparison of this figure with Figure 3-2.

Figure 3-1.

Shoreline with Projected Sea Level Rise
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Forge
River

Source: CDM Smith, as published in Suffolk County, 2015

Figure 3-2.

Projected Increase in the Groundwater Table between 2014 and 2100 as a
Result of a 2.8-foot Sea Level Rise
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Table 3-1.

Unit Costs for Construction and Installation of Conventional OSWS and two
Examples of I/A OSWS in Residential Applications
I/A OSWS (per unit)

I/A OSWS (per unit)

Conventional
Septic
System
Cost Component

(per unit)

BioMicrobics
MicroFAST®

Lombardo Associates,
Inc. – Nitrex™

Permitting and regulatory
requirements

$650

$5,000

$7,500

Treatment components
(including ancillary
equipment and contractor
markup)

$3,700

$7,000

$19,500

$730

$13,000

$14,500

$5,080

$25,000

$41,500

Construction and
installation
TOTAL

Annual O&M costs

$160

Typical I/A OSWS based
on data from other
jurisdictions with a
developed market of I/A
OSWS, O&M costs for
typical I/A OSWS are
between $200 and $500,
including electrical costs
(SCDPW, personal
communication, 2016).

Source: SCDHS, 2013
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Table 3-2. Costs for Construction and Annual Operation and Maintenance of Alternatives
(Order-of-magnitude Analysis)

Phase
I/II 2

Capital
Costs*
Phase
III

Capital
Costs*
Total

Annual
O&M
Costs*
Phase I/II

Annual
O&M
Costs*
Phase III

Annual
O&M
Costs*
Total

Action Alternative A:
Replacing all existing OSWS
in project area with I/A
OSWS2,3

$72

$39

$111

$0.5–$1.4

$0.3–$0.8

$0.8–$2.2

Action Alternative B: Low
pressure and gravity sewer
collection system with MBR
facility5

$188

$106

$294

$1.1

$0.6

$1.7

Action Alternative B: Low
pressure and gravity sewer
collection system with SBR
facility6

$185

$104

$289

$1.1

$0.6

$1.7

Action Alternative C: Different
wastewater treatment
technology using MLE
process6

$183

$103

$286

$1.1

$0.6

$1.7

Action Alternative D:
Different collection system
infrastructure using vacuum
sewers7

$188

$106

$294

$1.1

$0.66

$1.76

Alternatives1

Capital
Costs*

* in millions, estimate
1

Action Alternative E (different locations for AWTF) was not considered because it only addresses one component
of a complete centralized treatment system.

2

Costs for the 2,094 parcels are applied to 2,893 SFE parcels in the Phase I/II area; for the Phase III area, the actual
number of parcels was used.

3

Capital costs: Assumes a one-time replacement of all conventional OSWS with an I/A OSWS costing $25,000. O&M:
Assumes annual costs of $200 to $500 for typical I/A OSWS based on data from other jurisdictions with developed
markets (SCDPW, personal communication, 2016), and includes electrical costs.

5

Sources: Capital costs: Phase I/II, CDM Smith, 2015; Phase III, CDM Smith, 2013. O&M: See text for method of
calculation.

6

Capital costs: See text for method of calculation for Phase I/II. For Phase III, the percent difference between MBR
and MLE (2.5%) and MBR and SBR (1.5%) was used for estimation. O&M: Costs were based on $1.71 per gallon
per day (gpd) (CDM Smith, 2014). Thus, the costs for each phase were calculated based on applying the following
factors: $1.71/gpd, 225 gpd per parcel, and number of parcels. O&M costs are anticipated to be the same as for
Alternative B.

7

Construction costs of vacuum sewers are expected to be approximately 10 to 15 percent higher than costs of low
pressure sewers. Costs for low pressure sewers represent a relatively small percentage of the overall construction
costs. Therefore, the overall capital costs for Action Alternative D are considered similar to Action Alternative B.
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3.2

Action Alterative B: Centralized Treatment – Low Pressure and Gravity Sewer
Collection System with Membrane Bioreactor or Sequencing Batch Reactor Facility
3.2.1

Technical Aspects

Action Alternative B would include a collection system with a combination of gravity sewers and
low pressure sewers, a conveyance system consisting of multiple pump stations, and an AWTF.
The wastewater or sanitary flow from the entire project area is projected to be approximately 3.2
million gallons per day (MGD) for the complete project area (CDM Smith, 2013; 2014). This flow
includes approximately 1.0 MGD from the Phase I/II area and 0.4 MGD from the Phase III area.
Following is a description of each component, based on information provided by CDM Smith
(2014; 2015):


Collection – Gravity sewers: Gravity sewers would be used in areas where the pipe
installation can follow the natural inclines of the terrain to allow for natural flow to a pump
station or treatment facility. The gradient must be steep enough to allow for self-cleaning
flow inside the pipes. The main gravity sewer line usually runs the length of a street with
lateral connections to adjacent properties.



Collection – Low pressure sewers: Low pressure sewers would be used in relatively flat
areas where the groundwater table is shallow, generally at a depth of 10 feet or less along
Forge River and its tributaries, and along Great South Bay (see Figure 1-4). Therefore,
low pressure sewers would be used in a small portion in the Phase I/II area and in the
eastern half of the Phase III area. Each property in the collection area would be required to
operate and maintain an on-site grinder pump.



Conveyance – Pump stations: A total of 12 pump stations would be located throughout the
project area, including eight pumps in the Phase I/II area and four pumps in the Phase III
area. One of the pump stations would serve as an influent pump station to the AWTF.



Treatment – Advanced Wastewater Treatment Facility: The sewer network would be
connected to the AWTF via an influent pump station. Wastewater would be processed at
the AWTF using either the MBR process or the SBR process, and effluent would be
disposed after treatment through subsurface leaching pools.
o MBR Process: Flow from pump stations would be discharged directly to influent
screening equipment at the headworks, which would remove grit, large solids, and
debris. Thereafter, wastewater would flow through various tanks and basins for
treatment. Finally, effluent would enter parallel downstream membrane reactors to
remove solids remaining in the process before being discharged to the leaching
pools.
o SBR Process: The SBR process is a suspended growth type activated sludge
treatment process. The SBR process would involve pre-anoxic denitrification and
combine anoxic conditions, aeration, and clarification within one common basin,
eliminating the need to recycle process flow between tanks and optimizing the
overall nitrogen removal efficiency (CDM Smith, 2014). The entire biological
process would occur in one tank.
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Removed solids would either be returned to the biological process or be pumped to a sludge
holding tank for thickening before disposal at the Bergen Point Water Control Facility. A
site under consideration for the AWTF is located at the Brookhaven Calabro Airport.
3.2.2

Screening Results – Phase I/II Area

Applying the screening criteria to Action Alternative B yields the following for the Phase I/II area:


Treatment performance: The MBR process would produce a total nitrogen concentration
in the effluent of between 3 and 5 mg/L, commonly described as the “limit of technology”
for nitrogen removal. Assuming the selection of MBR technology, this alternative would
reduce the nitrogen load discharged to the groundwater from the Phase I/II area from 166
lbs/day (currently) to 36 lbs/day (using an MBR effluent concentration of 5 mg/L during
modeling) (CDM Smith, 2014). Total nitrogen concentrations in groundwater would
decrease from currently greater than 10 mg/L in large parts of the Phase I/II area (Figure
1-5) to below the target of 6 mg/L in most of the area (Figure 3-3). Model results show
that only a few small areas in mostly the northeastern part of the Phase I/II area would have
groundwater nitrogen concentrations that would continue to exceed 6 mg/L; this may be
due to the higher nutrient loading from OSWS located to the northwest of the Phase I/II
area. The SBR process has been documented to achieve the limit of technology. Model
data for the resulting total nitrogen concentration in groundwater do not exist. However,
considering the modeling results for the MBR and SBR process, most of the Phase I/II area
also would achieve the nitrogen concentration target of 6 mg/L in the groundwater.



Performance during flood events: The AWTF would be located 60 feet above MSL, which
is outside the flood zone for the Mastic-Shirley area (CDM Smith, 2014). A substantial
portion of the proposed sewer collection infrastructure would be located within the
floodplain. Pump stations located in the floodplain are expected to be constructed of floodresistant building materials equipped with submersible pumps to minimize damage and
disruption of service during flood events. Flooding could have a temporary impact on the
sanitary collection system. Gravity sewers within flooded areas would likely surcharge,
and grinder pumps within low pressure collection areas would be impacted by power
outages. These operational impacts should be short-term, unless a storm event caused
structural damage to roadways.



Performance during sea level rise and climate change conditions: The system would be
designed to withstand the forecasted sea level rise. As noted above, because the AWTF
would be located at an elevation of 60 feet above MSL, it should be protected from sea
level rise projected for 2100 (Figure 2-1). On-site grinder pumps would be located on or
near the right-of-way for each parcel. Each grinder pump would be sealed in a watertight
pit so it could be submerged. All electrical and vent pipes associated with the grinder pumps
would be installed at a height higher than the base flood elevation (100-year storm
elevation plus 5 feet, Hurricane Sandy inundation plus 4 feet, or 500-year storm elevation,
whichever is the most restrictive).
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Source: CDM Smith, 2014

Figure 3-3.

Modeled Total Nitrogen Concentrations in Shallow Groundwater after
Implementing Action Alternative B with MBR for the Phase I/II and III
Areas
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Acquisition of land: Public land would be used for the AWTF and the eight pump stations.
The area under consideration for the AWTF comprises approximately 30.7 acres of noncontiguous vacant/undeveloped land southwest of the Brookhaven Calabro Airport. Based
on preliminary engineering of an AWTF with MBR treatment, the facility for treating
Phase I/II wastewater volumes could be accommodated in the western parcel (13.7 acres),
which would include buildings, road access, and leaching pools. Each of the proposed eight
pump station sites throughout the Phase I/II area would occupy approximately 2,500 square
feet (for a total of approximately 0.5 acre). Thus, the total area of land that would need to
be acquired for centralized wastewater treatment of the Phase I/II area under Action
Alternative B would be approximately 14.2 acres. The primary advantage of the SBR
process is that multiple treatment processes take place in a single tank. AWTFs with SBR
have a larger footprint compared to MBR facilities (USEPA, 2007a), but the overall
footprint is estimated to be less than 1 percent larger than the footprint for an AWTF with
MBR treatment; thus, the SBR treatment option would be expected to fit in the 13.7-acre
parcel for the AWTF.



Costs: Total estimated capital cost to establish the sewer district would be $188 million
(Table 3-2). This includes $177 million for construction/engineering costs for the
collection, conveyance, and treatment system and $11 million for grinder stations,
abandonment of existing systems, and connection to the new system. The unit cost for a
residential grinder pump station would be $4,500; the unit cost for a commercial grinder
pump station would be $9,000. Costs for abandoning existing septic systems and
connecting to the new conveyance system would be $2,500 for residential properties
connecting to gravity sewers, $6,000 for residential properties connecting to low pressure
sewers, and $9,000 for a commercial property connecting to the central system (CDM
Smith, 2015). The total estimated construction costs for a centralized wastewater treatment
system with SBR technology are estimated to be only approximately 1.5 percent lower than
a system with MBR technology (i.e., $185 million).
O&M include utility and chemical costs and staff salaries. Based on other sewer district
operations, the annual cost would be approximately $1.71 per gallon per day (gpd). Annual
costs incurred by residential properties would range from $385 for a single-family
residence to $1,200 for a three-family residence. Annual costs for commercial properties
would range from $2,000 to $11,000 depending on the type of retail facility. Properties
serviced by low pressure sewers would have to pay for O&M of grinder pump stations that
would range from an annual cost of $275 for residential properties to $1,700 for
commercial properties (CDM Smith, 2015). For the entire Phase I/II area, estimated annual
O&M would require $1.1 million (Table 3-2). The SBR process is operationally less
intensive than the MBR process, but the SBR treatment process would include the same
associated system costs for staff salaries, electricity, chemicals, and sludge disposal.
Therefore, it is reasonable to assume that the margin of difference would be comparatively
small with respect to total O&M costs.
3.2.3

Screening Results – Phase III Area

Applying the screening criteria to Action Alternative B yields the following for the Phase III area:


Treatment performance: If the MBR treatment option is selected, the nitrogen load from
the Phase III area would be reduced from about 78 lbs/day to 22 lbs/day (based on an
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effluent concentration of 5 mg/L and extrapolating data from CDM Smith, 2014). Total
nitrogen concentrations in the groundwater would decrease from the current concentration
of 6 mg/L or more in over two thirds of the Phase III area (Figure 1-5) to below the target
of 6 mg/L in nearly the entire area (Figure 3-3). If the SBR treatment option is selected, a
lower nitrogen load would be discharged to the groundwater compared to existing
conditions.


Performance during flood events: Performance during flood events would be limited to a
short-term temporary impact on the sanitary collection system, similar to the Phase
I/II area.



Performance during sea level rise and climate change conditions: Impacts are generally
not expected, similar to the Phase I/II area. Service could be disrupted in areas served by
low pressure sewers if there was a loss of power.



Acquisition of land: The land needed for leaching the additional effluent volume of
0.4 MGD could be accommodated within the 17-acre expansion area for the AWTF,
roughly estimated to require 20 percent of that additional land. In addition, land would be
required for two pumping stations in the Phase III area.



Costs: CDM Smith (2013) estimated costs for Phase III as $106 million (including costs
for abandoning existing septic systems and connecting to the new conveyance system).
Constructing the sewer network and pump stations in the Phase III area and expanding the
AWTF to accommodate the additional wastewater would cost approximately the same
regardless of selection of either the MBR or SBR process. Annual O&M for the entire
Phase III area are estimated to be $600,000.

3.3

Action Alterative C: Centralized Treatment – Different Wastewater Treatment
Technology

Action Alternative C would employ a different suspended growth type activated sludge process
for nitrogen removal at a potentially lower cost. The MLE process was considered.
3.3.1

Technical Aspects

The Modified Ludzack-Ettinger (MLE) process would treat the same volume of sanitary
wastewater but may result in higher total effluent nitrogen concentrations. The MLE process is a
suspended growth type activated sludge treatment process used for nitrogen removal. This process
requires an oxygen-deficient pre-anoxic zone for denitrification followed by an oxygen-rich
aeration zone for nitrification and a secondary clarifier for sludge removal. Flow into the preanoxic zone comprises screened treatment plant influent and recycled process flow from the
downstream aeration zone and secondary clarifier (CDM Smith, 2014). According to CDM Smith
(2013), the primary advantage of this equipment is the operational energy savings realized over
time.
3.3.2

Screening Results – Phase I/II Area

Applying the screening criteria to Action Alternative C yields the following for the Phase I/II area:


Treatment performance: The MLE process would treat the same volume of sanitary
wastewater as described under Action Alternative B, but would result in higher total
nitrogen concentrations in the effluent: 10 mg/L (CDM Smith, 2014). Using mean values
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for the MLE process, this implies that the total nitrogen loads discharged to the
groundwater would be 100–233 percent higher for the MLE process compared to the MBR
or SBR processes. Specifically, the total nitrogen load discharged to the groundwater
would be 72 lbs/day for the MLE process, compared to the 22 to 36 lbs/day for the MBR
process or 29 to 43 lbs/day for the SBR process (based on data extrapolated from CDM
Smith [2014]). Model data for the resulting total nitrogen concentration in groundwater do
not exist. However, considering the modeling results for the MBR process (Figure 3-3,
which is based on a total nitrogen concentration in the effluent of 5 mg/L), the portion of
Phase I/II area that would achieve the target of 6 mg/L nitrogen in the groundwater with
an MLE process would be smaller. In summary, the MLE process does not perform as well
as the MBR or SBR processes.


Performance during flood events: Performance during flood events would be the same as
described for Action Alternative B.



Performance during sea level rise and climate change conditions: Performance during sea
level rise and climate change conditions would be the same as described for Action
Alternative B.



Acquisition of land: The footprint for an MLE facility would be larger than for both MBR
and SBR facilities, given that secondary clarification would be required, and the fact that
an MLE process typically operates at lower mixed liquor suspended solids concentrations
than an MBR process, necessitating the use of larger tanks. The increase in additional
footprint is limited only to the area specific to secondary treatment. The areas required for
site access, preliminary treatment, administration, and subsurface disposal remain constant
for all three technologies. The basis of design for the subsurface leaching area is the
hydraulic capacity of the treatment facility and infiltration capacity of the soils. Overall,
the footprint for Action Alternative C is estimated to be less than 1 percent larger than the
footprint for Action Alternative B; thus, Action Alternative C would be expected to fit in
the 13.7-acre parcel for the AWTF.



Costs: USEPA (2007b) compared costs for small new biological nutrient removal
treatment facilities that treated up to 100,000 gpd. The construction cost of an MLE facility
was $1.16 million. Based on cost information provided in USEPA (2007a), MLE facility
costs would be up to approximately 25 percent lower than MBR or SBR facility costs.
Considering the different components of these facilities (tanks, building, electrical,
plumbing, piping, valves, instrumentation and controls, subsurface disposal pools), the
total costs for a centralized system with MLE technology are estimated to be only
approximately up to 2.5 percent lower than for an MBR or SBR technology (i.e., $183
million) (Table 3-2).
With regard to O&M costs, all three wastewater treatment processes include the same
associated system costs for staff salaries, electricity, chemicals, and sludge disposal.
Therefore, it is reasonable to assume that the margin of difference would be comparatively
small with respect to total O&M costs for any centralized treatment alternative (Table 3-2).
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3.3.3

Screening Results – Phase III Area

Applying the screening criteria to Action Alternative C yields the following for the Phase III area:

3.4



Treatment performance: As for the Phase I/II area, an MLE facility would lower the
nitrogen load discharged to the groundwater compared to existing conditions. However, an
MLE facility is not as effective as MBR or SBR facilities in removing nitrogen from
wastewater prior to discharge to the groundwater.



Performance during flood events: Performance during flood events would be the same as
described for Action Alternative B.



Performance during sea level rise and climate change conditions: Performance during sea
level rise and climate change conditions would be the same as described for Action
Alternative B.



Acquisition of land: Acquisition of land would be the same as described for Action
Alternative B.



Costs: Costs for construction would be up to 2.5lower for an MLE compared to an MBR
or SBR facility, using the approach described under Phase I/II above. Although the
technologies are somewhat less expensive to install, constructing the sewer network and
pump stations in the Phase III area and expanding the AWTF to accommodate the
additional wastewater would cost approximately the same as under Action Alternative B.
O&M costs would also be in the same range as those described for Action Alternative B.
Action Alterative D: Centralized Treatment – Different Collection System
Infrastructure

Rather than the combination of gravity and low pressure sewers considered for Action Alternative
B, this alternative would construct another type of collection system infrastructure throughout the
same project area, which would consist of a combination of gravity and vacuum sewers. Action
Alternative D would service the same number of parcels as Action Alternative B.
3.4.1

Technical Aspects

Vacuum sewers are another type of collection system that may be used in areas where gravity
sewers are not an option. As such, they can be considered an alternative to the low pressure sewers
described in Action Alternative B.
Vacuum sewers were assessed by CDM Smith (2014) and subsequently dismissed due to relatively
high O&M costs and a lack of local operator experience. It is acknowledged that vacuum sewers
were recommended for high water table areas in the Proposed Mastic-Shirley Sewer District
(Henderson and Bodwell, 1999). However, Henderson and Bodwell (1999) did not provide an
explanation why vacuum sewers, rather than low pressure sewers, were considered. The findings
of the study were not implemented.
Vacuum sewers rely on a pressure differential to convey wastewater from individual properties to
the treatment facility. The pressure differential is created by a vacuum pump located at a
centralized pump station. The pump is connected to an enclosed collection tank that is directly
connected to the collection system pipes. Wastewater from individual properties first flows into
an on-site storage tank. Once it reaches a particular level in the tank, a pneumatic valve opens, and
the induced vacuum suction causes wastewater to flow into the collection system piping and to the
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enclosed collection tank at the pump station. It is then conveyed to the treatment facility via dry
pit sewage pumps and force mains (CDM Smith, 2014).
Vacuum sewers would only be considered as a potential replacement of the collection system in
areas proposed for the low pressure sewers. They would not replace the gravity sewers and/or the
larger pump stations. Vacuum sewers are only effective in relatively flat areas with less than 10
feet of static head. The technology has not experienced widespread use; therefore, it is generally
unknown to both utility contractors and operators. The applications to date have been for generally
smaller service areas in newer developments.
There are a few local vacuum sewer installations in New England (Plum Island and Provincetown,
Massachusetts). The system in Plum Island has experienced significant operational issues because
of frozen valve chambers and air vents (Cape Cod Times, 2009; Newburyport DPS, 2015).
Vacuum sewers also are more susceptible to blockages from overloading of the system with solids
and/or grease.
3.4.2

Screening Results – Phase I/II Area

Applying the screening criteria to Action Alternative D yields the following for the Phase I/II area:


Treatment performance: The type of collection system would not affect the treatment
performance; thus, the performance would be the same as described for Action
Alternative B.



Performance during flood events: Assuming proper installation, including backup power
generation, the effects would be the same as described for Action Alternative B.



Performance during sea level rise and climate change conditions: Performance during sea
level rise and climate change would be the same as described for Action Alternative B.



Acquisition of land: Similar to Action Alternative B, the combination of gravity and
vacuum sewers would require open-cut excavation for the entire length of roads where the
pipe installation would occur. However, the small grinder pump stations at individual
properties connected to the low pressure system would be replaced with fewer, but slightly
larger, centralized pump stations for every cluster of houses connected to the vacuum pump
system. These pump stations would have to be located on land available for public use.
Overall, the land requirement would not be significantly different to that of Action
Alternative B. Compared with low pressure sewers, Action Alternative D would rely less
on locating equipment on individual parcels. However, easements may be required because
of the challenges in siting a number of valve chambers within a utility right-of-way.



Costs: The capital cost of a vacuum system would be higher than for a low pressure system.
The higher capital costs are associated with the vacuum pumps, associated piping, and
system controls and the need for an enclosed collection tank (CDM Smith, 2014).
Construction costs of vacuum sewers are expected to be approximately 10 to 15 percent
higher than costs of low pressure sewers. However, costs for low pressure sewers in the
Phase I/II area represent a relatively small percentage of the overall construction costs.
Therefore, the overall capital costs for Action Alternative D are considered similar to
Action Alternative B (Table 3-2).
The primary disadvantage of the technology is its long-term operational costs and
substantial operational challenges. Higher O&M costs would result from the vacuum
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equipment necessary to operate the collection system and address grease build-up within
the individual on-site storage tanks. Grease could impede the proper operation of the
pneumatic valves and cause potential blockage. In addition, vacuum leaks could directly
result in failure of the collection system to convey wastewater to the central vacuum station
(CDM Smith, 2014). O&M costs for a centralized system with vacuum sewers are not
available, although the long-term O&M costs are expected to approach a 15 to 20 percent
premium for this type of technology. However, given the comparatively small portion of
the Phase I/II area that would require vacuum sewers, overall O&M costs for Action
Alternative D are considered similar to Action Alternative B (Table 3-2).
3.4.3

Screening Results – Phase III Area

The screening criteria for Action Alternative D apply for Phase III in the same way they do for
Phase I/II. The only exception is O&M costs. Vacuum sewers are required for a larger portion of
the Phase III area than for the Phase I/II area. Therefore, overall O&M costs for Action Alternative
D for the Phase III area are roughly estimated to be 10 percent higher than for Action Alternative
B (Table 3-2).
3.5

Action Alterative E: Centralized Treatment – Alternative Location(s) for AWTF

This alternative would use the same MBR process as described under Action Alternative B but
would use an alternative site to locate the AWTF and leaching area. Several screening analyses
have been performed since 1999 that investigated a sewer district for the Mastic-Shirley area.
While each of these studies had differing project objectives with varying study areas, they do
reflect siting criteria associated with selection of a feasible site for an AWTF. The feasibility of an
AWTF location is directly related to the proximity to the area being sewered. Locating an AWTF
farther from the service area increases the cost of construction, energy cost of pumping, and land
disturbance. Also, availability and active site development is dynamic, causing formerly
available/feasible sites to be no longer available and/or feasible. A summary of past AWTF site
location screening studies is provided below.


Henderson and Bodwell (1999): This site screening analysis was performed as part of a
feasibility study to create the Mastic-Shirley Sewer District in connection with the
redevelopment of downtown Mastic. The study investigated six sites and reached the
following conclusions:
a) William Floyd Estate: The site is located in Mastic Beach, south of Washington
Avenue. The groundwater table was considered to be too close to the surface for
leaching fields and the site is owned by the U.S. Government (National Park Service).
b) Golf course complex (east/south of William Floyd Parkway): The site was considered
too close to newly installed public water wells and too close to existing residential
homes. (Depth to groundwater at the site is less than 12 feet, also limiting its feasibility
for subsurface leaching.)
c) Brookhaven Calabro Airport - Site 1 (South of ballfield): At the time, the site was the
future site for a planned development (Brookhaven Trans-Tech facility).
d) Brookhaven Calabro Airport - Site 2 (Intersection east and south of the two runways):
This site was considered too close to a concentration of existing homes and therefore
was eliminated from further consideration for a wastewater treatment plant.
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e) Brookhaven Calabro Airport - Site 3 (Moriches Middle Island Road northeast of
airport): This site was considered relatively removed from existing developments that
could be affected by a treatment facility and proximate to potential future developments
in the area around the airport.
f) New York DOT (southwest corner of Sunrise Highway and Titmus Drive): The site,
located at the southwestern corner of Sunrise Highway and Titmus Drive, was
considered too small (long and narrow) and too close to existing homes and therefore
was eliminated from further consideration.
The Henderson and Bodwell (1999) report selected alternative (e), Moriches Middle Island
Road northeast of airport (airport site 3), for locating a wastewater treatment facility.
Airport site 1 (alternative c) was considered for future development at the time and
therefore was excluded in that study.


Henderson and Bodwell (2004) and SCDPW (2009): The 2004 study conducted an
additional site screening analysis for a wastewater treatment facility. The study was
prepared in support of a proposed new sewer district for the CR 80 Shirley-Mastic corridor
(including an area to the west of Carmans River), the Brookhaven Calabro Airport, and a
proposed retirement community development on approximately 150 acres (NPV, 2009).
SCDPW’s selection process (2009), directed by Suffolk County resolution 1439-2008,
started with six different locations for a wastewater treatment facility. Evaluation criteria
included a candidate site’s vicinity to residential communities, depth to groundwater,
public well locations, soil recharge capabilities, site availability, accessibility, future use
of adjacent properties, ability to accommodate expansion, and topography. After
evaluating the initial list of six sites, three sites were assessed further:
o AVR Site: This site was located near the Long Island Expressway and was primarily
dismissed because of the distance (4 miles) from the master pump station. The long
distance would require a long force main and result in higher construction costs and
higher energy operating costs.
o Miles Development: This site was located to the north of Sunrise Highway and west
of Weeks Avenue. It was dismissed because of on-going development and
proximity to new residential homes. As part of the Miles Development project, a
50-acre parcel was deeded to the town for the purposes of conservation. Parcel
usage for a treatment plant would require a revision to the deed restriction. The site
was dismissed because the parcel was considered too narrow (width of
approximately 600 feet) for siting the disposal field and incompatible for use as a
treatment plant.
o Brookhaven Airport, south of ballfield: This site was recommended because of its
proximity to the master pump station. It would be the least expensive to operate,
but would be far enough from homeowners that it would not be a potential nuisance.



CDM Smith (2014): After the initial evaluation, two potential locations for a wastewater
treatment facility were considered more closely: an area at the Brookhaven Calabro Airport
and an area on the “Links at Shirley Golf Course.” The resolution from 2009 was used as
a basis of the selection process. However, because the study area and design flow in the
2014 feasibility study had progressed since the 1999 study, sites too remote from the
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treatment location were eliminated from further consideration. Characteristics of the sites
that were advanced in the 2014 study for further consideration are as follows:
o Links at Shirley Golf Course: The golf course site is located in the southern part of
Shirley to the east of the William Floyd Parkway. The site was eventually
eliminated as an alternative because of much higher costs associated with
constructing a force main from the master pump station. At the end of 2009, the
Links at Shirley Golf Course was sold for private residential development. After
the property was rezoned and subdivided, the developer dedicated 98 acres of the
property as open space to the Town of Brookhaven for active recreational purposes
(CDM Smith, 2014). Furthermore, the site has a comparatively shallow depth of
only 12 feet to groundwater, which limits its treatment potential (Figure 1-4). In
addition, the site is located outside of the Forge River watershed; groundwater
would flow either to Great South Bay in the south and/or to Carmans River in the
west (through the Wertheim National Wildlife Refuge).
o Brookhaven Airport, south of ballfield: Unlike the golf course site discussed above,
the airport site is located close to the master pump station and would require a
relatively short force main, resulting in lower construction costs. Furthermore, the
area available at the site was determined to provide adequate space to accommodate
wastewater from the Phase I to IV areas, including space for the treatment plant
tanks and equipment, subsurface leaching pools, and buffers between adjacent
properties as required by SCDPW and SCDHS. The airport site is located at
approximately 60 feet above MSL, which is located outside of the future flood zone
projected for the Mastic-Shirley area. The depth to groundwater at the site is
between 30 and 40 feet (Figure 1-4).
In summary, several sites previously screened in various studies were deemed not feasible because
of significant concerns related to site size, depth to groundwater, proximity to homes, availability,
and distance to public drinking wells. Two other screened sites could be feasible, but are located
at a considerable distance from the current project area, which is now focused much farther to the
south without any other contributing areas in the north. These two sites are the AVR site, located
approximately 4 miles to the north of the current project area, and the Moriches Middle Island
Road site, located approximately 2 miles to the north of the current project area. The remaining
site, located at the southern end of the Brookhaven Calabro Airport, south of ballfield, is located
close to the current project area (less than 0.5 mile) and is considered the only feasible site for the
treatment plant.
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4.0

SUMMARY AND RECOMMENDATIONS

The primary purpose of the project is to mitigate short-term, repetitive, adverse impacts on human
life and property associated with OSWS failures caused by natural hazards. The secondary purpose
is to mitigate long-term, adverse impacts associated with such failures on surface waters and
coastal wetlands that reduce the ability of these waters and wetlands to provide natural protection
against storm surge. Following is summary of the evaluation for each alternative:


Action Alternative A (Replacing existing OSWS with Innovative/Alternative [I/A] OSWS):
This alternative generally would not mitigate short-term, repetitive, adverse impacts on
human life and property associated with OSWS failures caused by natural hazards such as
rising groundwater levels and overland flooding that result from precipitation and/or tidal
and surge conditions (i.e., the alternative generally would not meet the primary purpose of
the project). A rising sea level would further reduce the performance of I/A OSWS and
increase the human health risk because more OSWS would leak during flood events.
However, newer systems assessed during the County’s ongoing demonstration project may
include I/A OSWS set up above ground with less risk of flooding. Action Alternative A
would achieve an effluent quality of at least 19 mg/L for total nitrogen, which would be an
improvement from existing conditions (conventional OSWS achieve only about 40 mg/L).
The target of a nitrogen concentration in the groundwater of 6 mg/L would be achieved in
parts of the project area, and the nitrogen loading of Forge River would be substantially
reduced (improved) from current conditions. Therefore, this alternative would meet the
secondary purpose of the project, but not to the same extent as other action alternatives
discussed below. In addition, the nitrogen reduction performance of these systems would
be affected by flood events and sea level rise. I/A OSWS can operate effectively with
reduced separation to groundwater, but the system still requires an unsaturated zone of soil
to hydraulically function. A flood event would increase the elevation of the groundwater
table and could cause flowing floodwaters, both of which would impact the functionality
of OSWS. Compared to a centralized treatment system, construction costs would be
substantially lower than the costs for a centralized system (less than half), while O&M
costs would be in the same range. Therefore, Action Alternative A is recommended for
further analysis in the draft EA/EIS, although this alternative does not achieve the same
level of nitrogen reduction as centralized treatment system alternatives. The analysis shall
be based on the latest available I/A OSWS technology, which may also meet part of the
primary purpose of the project.



Action Alternative B (Low pressure and gravity sewer collection system with membrane
bioreactor [MBR] or sequencing batch reactor [SBR] facility): This alternative would
mitigate short-term, repetitive, adverse impacts on human life and property associated with
OSWS failures caused by natural hazards such as rising groundwater levels and overland
flooding that result from precipitation and/or tidal and surge conditions (i.e., the alternative
would meet the primary purpose of the project). Potential impacts on human health as a
result of surcharged failed leaching fields would largely be eliminated with a centralized
treatment facility. Rising sea levels would not reduce the performance of the AWTF
because the proposed location of the AWTF is at a sufficiently high surface elevation, and
National Oceanic and Atmospheric Administration (NOAA) sea level rise projections
(NOAA, 2016) do not indicate inundation of the site. The facility would be protected from
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stormwater flooding by appropriate site drainage systems. Under rising sea levels, this
alternative would therefore continue to eliminate the existing human health risk as a result
of OSWS that leak during flood events. This alternative would provide the highest level of
nitrogen removal from the effluent, expected to result in groundwater nitrogen
concentrations below the target of 6 mg/L throughout large portions of the project area
(i.e., the alternative would also meet the secondary purpose of the project). Construction
costs for any centralized facility would be substantially higher than for I/A OSWS (Action
Alternative A), but O&M costs would be similar. Action Alternative B is recommended
for further analysis in the draft EA/EIS.


Action Alternative C (Different wastewater treatment technology): The modified LudzackEttinger (MLE) is a different form of treatment process. Other than the treatment
technology and cost, Action Alternative C is identical to Action Alternative B. Action
Alternative C performs the same as Alternative B in terms of mitigating human health and
property impacts and the effects of sea level rise. Thus, Action Alternative C would meet
the primary purpose of the project. However, under this alternative, the nitrogen
concentration in the effluent would be 100–233 percent higher than for the MBR or SBR
processes. Thus, the alternative would not meet the secondary purpose of the project to the
same extent as Action Alternative B. Total construction costs for a centralized system with
MLE processes would be slightly lower (less than 3 percent) than for a system with the
MBR or SBR process (Action Alternative B). In summary, Action Alternative C would
result in lower benefits at similar costs compared to Action Alternative B. Therefore,
Action Alternative C is not recommended for further analysis in the draft EA/EIS.



Action Alternative D (Different collection system infrastructure): This action alternative is
similar to Action Alternative B and would perform the same as Action Alternative B in
terms of mitigating human health, property impacts, the effects of sea level rise, and
effluent quality. Thus, the alternative would meet the primary and secondary purposes of
the project similar to Action Alternative B. However, vacuum sewers can be operationally
challenging to maintain and prone to vacuum leaks or blockage from grease build-up; these
challenges could occasionally affect the secondary purpose of the project. O&M costs for
this alternative would be slightly higher than for the combination of gravity and low
pressure sewers under Action Alternative B. While Action Alternative D would generally
meet the purpose and need to a similar extent as Action Alternative B, the alternative would
not result in greater benefits and would result in less reliable operations at slightly greater
cost. Therefore, Action Alternative D is not recommended for further analysis in the
draft EA/EIS.



Action Alternative E (Alternative location[s] for AWTF): Nine different sites were
identified and evaluated for a wastewater treatment facility as part of various feasibility
studies between 1999 and 2014. Review of the studies indicated that the Brookhaven
Calabro Airport site is the only feasible location for the AWTF. This site is part of Action
Alternatives A to D. The site is close to the project area, thereby enabling efficient
connectivity to the sewer network. The site acreage is adequate to accommodate the
treatment facility and associated treatment area for all four phases of the sewer network.
The site’s depth to the groundwater table of 30 to 40 feet provides the necessary distance
for feasible operation of the AWTF. Other sites considered during the various feasibility
studies were screened out because they either had insufficient depths to the groundwater
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table, were located too close to residential neighborhoods, had unsuitable site dimensions,
or were located too far from the area to be sewered.
In summary, Action Alternative A (replacing existing OSWS with I/A OSWS) and Action
Alternative B (low pressure and gravity sewer collection system with MBR or SBR facility) are
recommended as the appropriate alternatives for analysis in the draft EA/EIS.
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ATTACHMENT 2: CONSIDERATIONS FOR WASTEWATER
TREATMENT FOR PHASE IV

39

Appendix B: Alternatives Screening Report
Forge River Watershed Sewer Project, Town of Brookhaven, NY

This page intentionally left blank.

40

Appendix B: Alternatives Screening Report
Forge River Watershed Sewer Project, Town of Brookhaven, NY
Attachment 2:
CONSIDERATIONS FOR WASTEWATER TREATMENT FOR PHASE IV
In consideration of the extensive damage caused by Hurricane Sandy in the Village of Mastic
Beach and at Smith Point in the Hamlet of Shirley, and stakeholder input received during the New
York Rising Community Reconstruction planning process, the project area (i.e., Phases I, II and
III) was considered for expansion in March 2014. Specifically, the expanded area (referred to as
Phase IV) would include the densely developed residential area south of Neighborhood Road from
the Carmans River on the west, and the area south and east of Commack and Mastic Roads to
Great South Bay on the south (see Figure 1-1 for the location of the Phase IV area). The draft
Environmental Assessment and Environmental Impact Statement (EA/EIS) provides a detailed
analysis of Phases I, II and III identified in the Draft Mastic-Shirley Feasibility Study (CDM Smith,
2013 1) and utilizes the considerable amount of information developed for those phases. Phase IV
has not yet been analyzed to a similar level of detail and definition of Phase IV has not yet advanced
to a degree that a detailed analysis can be conducted. In consideration of this, Phase IV is
considered only in the cumulative impact analysis of the draft EA/EIS. If warranted, a separate
environmental review may be conducted in the future when the specifics of Phase IV would
become defined in greater detail.
Following is a summary of baseline information and aspects associated with the Phase IV area as
relevant for future wastewater treatment in this area.


Area description: The Phase IV area covers approximately 1,900 acres and contains
approximately 6,000 parcels (CDM Smith, 2014). Greater than 60 percent of the Phase IV
area is residential and greater than 35 percent of the area is currently recreation, open space
or vacant. Only 1 percent of the area land use is commercial.



Watershed: The Phase IV area is located mostly in the watershed of Narrow Bay to the
south of Mastic Beach and Bellport Bay to the west. Both bays are hydrologically
connected and part of Great South Bay. Only the northeastern corner of the Phase IV area
is part of the Forge River watershed.



Flooding: Topographic elevations of much of the Phase IV area are less than 20 feet above
sea level; elevations in the southern portion of the Phase IV area are less than 10 feet. As a
result, the area has a high risk of inundation from coastal surges. Figure 1-3 shows that the
southern portion of the Phase IV area would be flooded during a high-risk event (i.e., major
coastal storm or hurricane).



Depth to groundwater: Due to the low topographic elevations of the area and proximity to
the bay, depths to groundwater are less than 9 feet in a large portion of the Phase IV area
(see Figure 1-4).



Sea level rise: Rising sea levels of 3 or 4 feet by year 2100 would result in a loss of
approximately the southern one third of the Phase 4 area (see Figure 3-1).

1

References listed in Attachment 1 are included in Section 5 (References) of the main report.
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Wetlands: The Phase IV area has a broad band of coastal wetlands bordering Narrow Bay,
including New York State Department of Environmental Conservation and National
Wetlands Inventory wetlands.

A number of issues should be considered in a future assessment for wastewater treatment of the
Phase IV area. It is important to note that the list is based on an initial assessment.
•

Engineering analysis: Although the Phase IV area was included in the Feasibility Study
Map and Plan for Mastic Shirley by CDM Smith (2014), the primary focus of the feasibility
study were the Phases I - III areas. For example, modeled information on the total nitrogen
concentrations in the groundwater after implementing wastewater treatment are available
for the Phases I - III areas, but not for the Phase IV area. The subsequent “Forge River
Nitrogen Reduction Report” by CDM Smith (2015) focused on the Phase I/II area only.

•

Environmental baseline information: The watershed management plan by Cameron
Engineering (2012) entitled Forge River Watershed Management Plan provides extensive
background information on the natural and socioeconomic environment that is relevant as
a background document for the draft EA/EIS for Phases I - III. A similar assessment has
not been performed for the Phase IV area.

•

Watershed discharge: Groundwater in the Phase IV area discharges to Narrow Bay. Should
wastewater be collected from the approximately 6,000 parcels within the Phase IV area
and treated at the Advanced Wastewater Treatment Facility (AWTF) proposed to be sited
at the Brookhaven Calabro Airport, the treated effluent would be released into the Forge
River watershed via groundwater discharge. Currently, the total nitrogen load from
wastewater treatment by conventional onsite wastewater treatment systems (OSWS)
entering the groundwater in the Phases I - III areas is 244 pounds/day (lbs/day) (CDM
Smith, 2014). After implementing centralized wastewater treatment for the Phases I - III
area, the total nitrogen load entering the groundwater would be 58 lbs/day (based on the
membrane bioreactor [MBR] process, and an effluent concentration of 5 mg/L total
nitrogen). If the treated wastewater effluent from the Phase IV area was added, the total
nitrogen concentration in the treated effluent would be 134 lbs/day, still considerably less
than the current discharge but more than doubling the load from the Phases I - III areas
only. This added load would decrease the environmental benefit to Forge River achieved
through a centralized treatment system for the Phases I - III areas and would be evaluated
to determine if this outcome would be environmentally desirable, considering that Forge
River has been identified as the “most eutrophic estuary in the county” in the
“Comprehensive Watershed Management Plan” (Suffolk County, 2015). As noted above,
a hybrid approach whereby only a portion of the Phase IV area would be connected to the
AWTF and the remainder of the Phase IV area would be serviced by OSWS would reduce
the contribution of the Phase IV area to the Forge River watershed. The effects of nitrogen
loading from the Phase IV area on the Great South Bay (to which both Forge River and
Narrow Bay connect) may vary accordingly.

•

Climate change considerations: A large portion of the Phase IV area is at risk for
inundation from flood surges. Sea level rise could permanently flood a portion of the Phase
IV area. The State of New York is offering a program to purchase homes damaged by
Hurricane Sandy under the premise that they will be demolished and the vacant properties
then would be restored to their natural state, including wetlands. The increase of
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ecologically healthy wetland systems along Narrow Bay will contribute to the reduction of
flooding and erosion impacts resulting from storm surges. A wider coastal wetland zone
will also improve the gradual adjustment of ecosystems in the coastal area to the effects of
sea level rise. Considering these factors, and considering the high cost of implementing a
centralized treatment network and other related facilities, a combination of centralized
treatment and innovative/alternative (I/A) OSWS (or other alternative technologies) in
selected areas might be a more cost-effective and environmentally preferable approach than
centralized sewer service only.
In summary, while it is very likely that improved wastewater treatment in Phase IV would have
important benefits to the water quality of Great South Bay, the specific approach to be chosen for
the Phase IV area will require additional analysis and evaluation in preparation for eventual
implementation.
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ATTACHMENT 3:
ALTERNATIVE ON-SITE SEWAGE DISPOSAL SYSTEMS,
TASK IX - SUMMARY REPORT

Prepared for Suffolk County, New York, Department of Health Services,
Office of Wastewater Management
Prepared by H2M, February 2013

45

Appendix B: Alternatives Screening Report
Forge River Watershed Sewer Project, Town of Brookhaven, NY

This page intentionally left blank.

46

