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0. EXECUTIVE SUMMARY
0.1 Project Description
Peconic Green Growth’s (PGG) intent is to introduce enhanced wastewater
treatment to environmentally sensitive areas in critical watersheds. The focus is on
the challenges of introducing enhanced treatment to existing neighborhoods,
especially those that exhibit nonconformance to current regulations, as these areas
are sources of excess pollutants. Since the project is focused on areas that do not
have the densities that support central sewer plants, construction costs, disruptions,
aesthetics and maintenance costs are important considerations.
This project builds on PGG’s efforts to identify need and plan for enhanced
wastewater treatment in existing communities using a decentralized, integrated
approach that balances community systems with enhanced onsite systems using
Orient, a hamlet on the North Fork of Long Island, as a pilot test case. The project
was supported by grants from the Suffolk County Water Quality Protection and
Restoration Program and Land Stewardship Initiatives, the National Fish and Wildlife
Foundation – Long Island Sound Futures Fund 2014, and the Henry Phillip Kraft
Family Memorial Fund at the Long Island Community Foundation.
Orient was chosen, not only for its compact density based on historic development
patterns and its being surrounded by two estuaries of national importance, but also
for the engagement of a caring community -- one that has fought to preserve the
natural beauties of its location, which have defined its character over the centuries.
The fact that Orient residents still rely on individual wells for drinking water, while still
using onsite cesspools and septic systems for wastewater disposal, helps influence
an interest in water quality issues. Building upon an earlier study that mapped
conditions contributing to the negative impact of onsite wastewater on surface water
quality, priority areas were defined for clustered treatment, as well as individual
onsite upgrades for Orient.
Using consultant engineering firms, the team analyzed sites, restructured districts for
clustered systems based on the cost and ability to site onsite enhanced systems,
compared treatment options, surveyed the populace, and estimated costs for a
community system.
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0.2 Problem Statement
Declining Water Quality – Nitrogen
Clean water resources are especially important for Orient with its water-dependent
economy founded in maritime, agricultural and tourist/second home industries.
Orient is surrounded by two estuaries of national importance, the Peconic and the
Long Island Sound Estuaries, both of which are important for shellfish/fish
propagation and harvesting for food, as well as recreation. This study focuses on
nitrogen mitigation, as water qualities in the two estuaries are degrading. Action is
needed to turn the tide on water quality before it is too late.
Excess nitrogen feeds a variety of algal blooms that are depleting dissolved oxygen
to levels that threaten the survival of marine life. While the waters around Orient are
relatively healthy, being one of the few success stories for the reseeding of eelgrass
on the Long Island Sound shore and shellfish in Orient Harbor, water quality is
degrading. Evidence of this is the total loss of healthy eelgrass beds in Orient Harbor
by 2008. The degradation is documented in the Peconic Water Quality Status and
Trends Analysis. A continuous monitor in Orient Harbor documents declining
dissolved oxygen levels and increases in nitrogen compounds and acidification, with
levels of concern occurring in late summer, early autumn.
Existing, onsite wastewater systems have been identified as significant sources of
existing nitrogen loadings for both estuaries. Orient also has the dubious honor of
being ranked sixth out of 43 subwatersheds in the Peconic Estuary, for having the
highest concentration of nitrogen loading per area.1 Since both estuaries have Total
Maximum Daily Load (TMDL) targets for nitrogen mitigation, any improvements in
Orient will help realize these goals.
Assuming a 19% target reduction of nitrogen in the Long Island Sound, up to 104
homes would need 50% mitigation. If the homes were to treat to the same 83%
reductions as the level of treatment proposed at the school, only thirty-five homes
need enhanced treatment in addition to the school to attain a fair share of TMDL
goal in the LI Island Sound watershed.
However the story is entirely different in the Peconic Estuary watershed. Addressing
loading at its source, to address Orient’s share of the TMDL target reduction from
onsite system loading of 4,649 pounds of nitrogen annually, ALL properties in the
Peconic Estuary in Orient need to mitigate nitrogen by the best achievable means.
Systems rated at 50% reductions (NSF 245 standards) will not be enough.

1

The Nature Conservancy
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0.3 Public Acceptance
The lack of central wastewater treatment systems in Orient limits the amount and
type of development that can occur. While Orient has land use regulations and
zoning, there could be significantly more pressure for development, if community
sewers were available. Many would object to the environmental impacts such as
loss in open space, growth inducing impacts, and changes to the character of the
community. At the same time many are concerned about water quality.
Since central wastewater treatment systems were traditionally used for increased
development, this concern is strong in a community trying to preserve its rural
character. It is therefore important to separate regulation and solutions by ensuring
strong zoning regulations and establishing new restrictions based on environmental
objectives, such as limiting nitrogen mass loading per acre and aligning zoning
regulations with TMDL mitigation goals.
In partnership with the Orient Association, a survey was developed to assess
receptivity to enhanced treatment and the favored manner – a clustered or single
enhanced system. Of the 114 responses received 50% were in high priority
areas. There was some dissatisfaction (43%) in water quality for drinking water
among the respondents. Most (73%) experienced no operating problems with
the function of their onsite wastewater treatment systems. Part of the issue of
enhanced treatment on the East End is that the onsite wastewater systems
function well for disposal, are therefore “unseen,” but contribute to the
degrading water quality. The urgency of the issue is not felt viscerally by mos t
residents. Unfortunately, if often takes a drastic event like the fish and turtle kills
that occurred this year in Flanders Bay to raise public awareness of the issues
and personal contributions to the decline in water quality.
Of the respondents, 49% would consider a clustered system, and 49% would
consider an enhanced onsite system. Thirty-five percent wanted to be in a
district where they could opt in to an improvement in the future. Twenty-three
percent did not want to participate but were willing to contribute $120/year to
enhancements taking place in the hamlet. When asked which enhancement they
would be willing to consider if a 75% subsidy were available, the percentage of
people considering a cluster did not change, but those interested in onsite
enhanced systems rose to 62%. Twelve percent continued to prefer to do
nothing. The problem with the responses was that those interested in a
clustered option were scattered across Orient.
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0.4 Decentralized Clusters
Since Orient has a combination of isolated clusters of small lots with a
predominance of larger lots, this project originally defined seven areas for potential
clusters. After amending the criteria with a focus on parcels less than 15,000 SF and
shallow depths to groundwater, two districts were explored. The eastern district was
ultimately dropped due to lack of interest in the target communities and the
challenges for regulatory approval for treatment sites. The final focus was the
historic hamlet of Orient, the school and churches, where sites were particularly
challenging as well as in an environmentally sensitive area.
Community systems were explored as they can obtain higher levels of treatment,
can be evaluated and adjusted centrally to maximize treatment, are built only to
need, can be expanded as are usually modular, are relocated out of the flood zones
and effect a coordinated impact on the environment. Together with enhanced onsite
systems, an integrated approach was explored.
0.5 Site Evaluation
Selecting sites for collective treatment was the most difficult aspect of this study.
Initially we evaluated potential sites by identifying either vacant parcels of at least
three acres or occupied parcels with five acres, defining 200-foot buffers around
existing buildings, and selecting sites out of flood plains and SLOSH areas, without
steep slopes, and outside of wetlands. Many of the parcels were protected. After
working with the town, the only protected lands they were comfortable considering
for wastewater treatment were those reserved for open space as part of a standard
subdivision process that clusters development. Unfortunately these sites were either
too small, in flood plains, SLOSH zones or encompassed wetland areas. Any
protection program that used public funds to subsidize purchase of development
rights or reduced densities was not considered eligible. Changes in the Community
Preservation Fund guidelines would allow up to 20% of funds to be used for
wastewater purposes if the Town adopted the changes.
Another challenge was owner support. A few owners refused to be considered.
Others volunteered sites, but usually these were too small or located remotely from
areas of need. Any site used for active agricultural purposes, especially for food
production was avoided. The school has considerable land in a central location. The
administration was receptive to being a site but did not want to become responsible
for the plant operation. They also didn’t want to be the only site being considered.
Approval from the NYS Education Department would be needed, if the project were
to advance. Most of the general public liked the idea of the school, as it was already
in the public domain. Elected town officials did not like the idea of supporting
wastewater treatment on property associated with children. It was purely perceptual,
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as they were comfortable with the location if under another jurisdiction. There were
two parcels east of the school that were unprotected and used for personal horses
and livestock. We chose to combine part of the school property and the smallest,
adjacent lot for collective treatment.
0.6 Collection System
A Septic Tank Effluent Pump system with a small diameter pressure sewer collection
system, was selected due to its cost effectiveness and low maintenance needs. This
type of system is also less invasive for retrofitting an existing neighborhood and can
handle difficult site conditions, such as upgradient flows and shallow depths to
groundwater. Each home would retain a septic tank for the processing of solids.
0.7 Treatment System
The project focused on intermediated-sized systems capable of treating up to 30,000
gallons per day (GPD) with the goal of treating below 10 mg/L for Total Nitrogen as
part of a STEP system. A small footprint, reasonable cost, odor control and
aesthetics were also considerations. Of the six systems evaluated, three were
considered potentially viable for the use and site conditions:
-

AquaPoint Aqua CELL MBBR and BioClere fixed film trickling filter has been
used extensively with good results. The BioClere has be preapproved by
SCDHS for 15,000 gpd systems.

-

Presby Environmental’s Advanced Enviro-Septic (AES) passive recirculating
system using a geotextile enhanced pipe and carbon enhanced equalization
tank. It is H-20 rated for vehicle traffic. Advantages are the passive
movements, low maintenance, and the fact that the system is mostly
underground, with a few vent pipes. There is only one test site with available
data for a large installation, but the data is promising. This proposal has the
lowest operating costs.

-

Orenco AX-MAX Packed Bed Media Filter and MAX- BBR, which works well
with intermittent flows that a seasonal community may experience. Since the
media filter replaces the aeration tanks, energy use is less. A final media
filter polished the denitrified wastewater before it is discharged, to ensure final
water quality. This is a relatively new configuration for the company, which
has thousands of global installations.
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0.8 Discharge
This project advocates a lower hydraulic loading rate and shallower system than the
County typically uses. While this requires more space than the leaching pits, there is
a better chance for additional plant uptake and additional treatment in the soil. Two
versions of pressurized absorption beds are recommended: either a traditional
adsorption trench or GeoMat Leaching System by Geomatrix Systems Inc.
0.9 Regulatory Acceptance
There will be a need for variances. We will likely be using some of the SCHDS
Appendix A, Table A-2 modified separation distance setbacks, which typically apply
to systems less than 15,000 GPD. These variances are in line with recommended
changes to the regulations being considered by the County.
A variance and technology review will be needed. This is a chance to add to the
options the County uses to deal with the nitrogen issue, ones suited to existing
neighborhoods, where aesthetics and operating costs are of paramount concern.
0.10

Costs

Capital costs can be expected to be roughly six million or higher, depending upon
the source and payment of the site.

Estimated Cost
STEP system, 94 Parcels
Collection System
Wastewater Treatment System
Disposal System

Amount

Subtotal
Contingency (10%)
Subtotal
Soft Costs (25%)
Land
Total Project Cost

$
$
$
$
$
$
$
$
$

940,000
1,125,000
1,800,000
360,000
4,225,000
422,500
4,647,500
1,161,875
700,000

$

6,509,375

Annual operating costs are expected to be $35,000. This equates to $65,000 capital
cost per dwelling unit and $350 of operating costs. If one adds the cost of debt
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service, the estimated annual cost is $4,585, way above the $829 - $1,658
estimated to be reasonable for the local income levels. Subsidies covering 89%
would be needed to meet the $829 target. While the level of treatment is expected to
be higher at roughly 83% mitigation versus 50% for onsite systems, the cost for
onsite systems will be considerably less, ranging from $15,000 to $30,000 per
dwelling unit, with and expected maintenance costs of $100-240 in energy costs and
$250-500 maintenance contract. Also, new approaches to onsite treatment,
including soil-based systems, may be able to reach higher levels of treatment than
the traditional 50%.

0.11

Process

Before a project can commence a sewer district needs to be formed. Normally this
would be initiated by either the Town Board or the County. The other alternative is a
petition by owners of real property within the proposed district. For this project it is
unlikely that the Town will initiate action, based on previous meetings with the Town. It
either needs to be through the County or by petition. Based on feedback from the
survey we estimate that the chances of acceptance of a sewer district by property
owners if subsidized is basically 50/50. We anticipate that substantial subsidy (89%) will
make this a viable project. We anticipate the next steps to be:

1. Identification of subsidy and funding sources
2. Negotiations/approvals of sites (school and property owner of the treatment
site)
3. Calculation of costs to the homeowner
4. Survey of property owners
5. Development of Map, Plan and Report
6. Town approval and public hearing to establish the district
0.12

Issues and Recommendations



There is a strong, documented need for nitrogen mitigation in the hamlet of
Orient. A decision needs to be made whether heavy subsidy and incorporation of
clusters in existing neighborhoods of nonconforming lots will be supported. If not,
coordinated efforts incorporating cesspool phase-outs and the introduction of
enhanced onsite treatment are needed.



This project identified two to three very viable additions to the technologies
available for intermediate-sized treatment systems. These took into consideration
aesthetics, low maintenance needs and costs.
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The County should identify a system for review and allowance of pilots for
intermediate systems.



Changes to codes are needed to facilitate adoption of community systems in
existing neighborhoods.



Currently land use, zoning and sanitary regulations do not address nitrogen
mitigation for marine environmental benefits or even drinking water in existing,
nonconforming communities. Especially if proactive, coordinated projects are not
enacted, there is need for regulation change to trigger protection and action.



There is a need for the identification, acquisition and/or protection of lands that
target use for collective wastewater treatment. These lands can be
complimentary to other protection programs, but the criteria will differ.
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1.

Background

1.1. Problem Statement
Declining Water Quality – Nitrogen
Clean water resources are especially important for Orient with its water-dependent economy
founded in maritime, agricultural and tourist/second home industries. Orient is surrounded by
two estuaries of national importance, the Peconic and the Long Island Sound Estuaries, both of
which are important for shellfish/fish propagation and harvesting for food, as well as recreation.
This study focuses on nitrogen mitigation, as water qualities in the two estuaries are degrading.
Action is needed to turn the tide on water quality before it is too late.
Excess nitrogen feeds a variety of algal blooms that are depleting dissolved oxygen to levels
that threaten the survival of marine life. Photosynthesis from the blooms causes low oxygen
levels in marine waters at night. Once the algae die, the decomposition process also reduces
oxygen levels. Evidence of growing hypoxic conditions was found in the three major fish kills
that occurred in the western Peconic Estuary in 2015. Algal blooms can also produce toxins that
impact marine life and even cause illness or death in pets and humans. Surveys of the
organism Alexandrium fundyense, which produce saxitoxin, have detected cells throughout
Long Island’s coastal waters and have found the greatest accumulations in regions with the
highest N loading rates.1 It is believed that the recent die off of diamondback turtles was caused
by their consuming shellfish with saxitoxin.2 Professor Christopher Gobler of Stony Brook
University, notes that the frequency and intensity of the blooms are increasing.
There were no reported algal blooms in the area until 1985, when brown tides caused by
Aureococcus anophagefferens (Gobler et al 2005) wiped out the shellfish industry, hitting Orient
hard. Just when shellfish populations were starting to be reestablished, they were depleted
again by another brown tide in 1995. The algal blooms also affect pH factors, with the resulting
acidification of marine waters impacting shellfish formation and size (Gobler). Orient is currently
the site of major shellfish reseeding efforts for both scallops and oysters by Cornell Cooperative
Extension, while commercial oyster farming efforts are in place in Orient Harbor. Oyster
farmers indicated signs of stress in the 2013 shellfish season and were concerned about
survival rates.

1

Gobler, Christopher PhD, Professor, Stony Brook University, School of Marine and Atmospheric
Sciences. Most attributions are from numerous presentations made over the past four years, including an
annual state of the bays forum held annually.
2
Barrios, Jennifer, Seeking A Pollution Solution, Newsday, 6/1/15

Low dissolved oxygen near the LI Sound’s floor combined with high levels of CO2 impact finfish
survival rates.3 An emerging issue of concern to water quality in the Sound is the contribution of
nitrogen and other pollutants from groundwater sources. A presentation by Gil Hanson of the
Department of Geosciences referenced numerous studies (Bleifuss, 1998, Munster, 2004, 2008,
and Young, 2013) that found attenuation of nitrogen compounds to be negligible on the North
Shore of Suffolk County due to soil types, hydraulic loading, and lack of carbon sources,
meaning all nutrients in groundwater in the LI Sound Watershed eventually make their way to
the Sound. Evidence of creeping impairment eastwards is the listing of Portion 5 (eastern
boundary at Mattituck Creek) of the Long Island Sound on the 2012 303(d) Part I list of
individual waterbody segments with impairment requiring Total Maximum Daily Load (TMDL)
development.
Algal blooms not only harm marine life, but also block sunlight from reaching the sea bed, which
stunts or stops plant growth, destroying habitat. Excess nitrogen also triggers shallower root
systems, which in turn make salt marshes vulnerable to storm damage, negatively impacting
habitat survival and their ability to protect communities through energy absorption in storm
events.4 The disappearance of eelgrass beds and the growing presence of macroalgae are clear
environmental indicators of stress and degrading water quality. In the Peconic Estuary, where
eelgrass was once prevalent throughout, eelgrass basically is found only east of Shelter Island,
with reductions of over 80% in 2000, with Orient being on the boundary (experiencing loss in the
bays). In 1997 Orient Harbor had a healthy meadow of eelgrass stretching from the Orient
Yacht Club to the mouth of Hallock Bay. Densities as high as 696 eelgrass shoots/0.1m2
disappeared completely by 2008.5 Green Fleece (Codium), an invasive macroalgae, which can
further degrade habitat by blocking sunlight to sea beds, has been documented in both Orient
Harbor and Hallock Bay. Eelgrass restoration efforts have been effective on the LI Sound
coastline of Orient, which is a rare success story for reestablishing eelgrass. A study of the
nitrogen isotopes in what eelgrass remains, executed by The Nature Conservancy, indicates
that human-sourced nitrogen is prevalent in the area.6
Currently there are three areas in Orient that experience shellfish closures, two seasonal and
one permanent. Two list pathogens as the cause of the closure. While events of high Total
Coliform are infrequent, the events tend to have extremely high counts of pathogens. NYSDEC
lists organics as the primary pollutant cause in Orient Harbor and LI Sound. Other sources,
urban and storm runoff are officially listed as sources, which includes onsite wastewater
treatment. According to the Peconic Estuary Water Quality Status and Trends report dated
2012, the testing site in Orient Harbor exhibited worsening conditions in the levels of dissolved
oxygen and higher levels of dissolved Kjeldahl Nitrogen, Organic Nitrogen, and Total Kjeldahl
Nitrogen. A decline in the pH factor in Orient Harbor is evident from tests taken since 2010.
(See Appendix A-3)
While marine water quality near Orient is relatively healthy compared to Riverhead, in the
Peconic Estuary where constant algal blooms are becoming ever more toxic, Orient Harbor
3

Hatterath, Anderson, Gobler, SBU in Gobler pres. 2014
Deegan et al 2012 in Gobler presentation of 2014
5
Pickerell, Christopher and Stephen Schott, Peconic Estuary Program 2013 Long-Term Eelgrass
(Zostera marina) Monitoring Program, Draft Progress Report 14, Peconic Estuary Program
6
Woods Hole Group, Southern New England and New York Seagrass Research Towards Restoration –
Phase II, prepared for The Nature Conservancy, 2014
4
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does show signs of stress in summer and early autumn months. This is given credence by the
continuous monitoring station established by the USGS and Peconic Estuary Program in 2012.
The data which shows fluctuations in dissolved oxygen, nitrates, and pH factors that approach
levels of concern in late summer, early fall. The increases in nitrogen and acidification have a
direct correlation.
Figure 1 Continuous Monitoring of Dissolved Oxygen, pH and Nitrate in Orient Harbor
August, 2012 through October 23, 2013 (USGS and PEP)5

Source of Nitrogen
Existing on site wastewater systems have been identified as significant source of existing
nitrogen loadings for both estuaries.
According to the North Shore Embayment Watershed Management Plan (Suffolk County, NY,
2007), onsite wastewater systems contribute the highest nitrogen loading of all contributing
sources (49.59% Table 3-6.13), with the Orient Point area contributing 14.4 tons of nitrogen in
groundwater per year (2007, Table 3-2.5), with basically all of the groundwater loading
attributed to onsite wastewater treatment systems. The exception locally is the outfall pipe of the
Greenport Sewage Treatment Plant that directly impacts water quality along the Orient
coastline. While in 2008, the plant was updated to meet more stringent requirements and
provide tertiary treatment, it currently operates at roughly one-half its capacity. The Village plans
to expand the sewer district by another 200,000 gallons per day (equivalent of 666 dwelling
units). This expansion would shift Peconic Estuary loading to the LI Sound watershed. Of issue
to water quality is that even with half the flow capacity, the plant is already at its TMDL limit of
11 pounds of nitrogen per day. Without either a diversion of effluent to the Peconic Estuary or
an effort to mitigate nitrogen for the users still using onsite systems in the same subwatershed,
the plant expansion will have a negative impact on Orient’s water quality in the LI Sound.
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Recent modeling evaluations by The Nature Conservancy show that in the Orient Harbor
subwatershed (NF6), the dominant nutrient source to Orient Harbor is from onsite systems
(48%) and agriculture (32%), while in Hallock Bay it is agriculture (77%). Orient also has the
dubious honor of being ranked sixth out of 43 subwatersheds, for having the highest
concentration of nitrogen loading per area. This is due mostly to the small-sized lots developed
in this historic hamlet.7
Figure 2 Nitrogen Load by Source (Peconic Estuary), The Nature Conservancy (detail)

Total Maximum Daily Loads (TMDL)
Both estuaries have nitrogen Total Maximum Daily Load (TMDL) targets for mitigation that will
benefit from this project. The TMDLs serve two purposes. They identify the starting assumptions
for the origins of the nitrogen loading and identify the target reductions needed to protect a
healthy marine environment.
The TMDL for the LI Sound aims for a 58.8% reduction overall, and 10% reduction for nonpoint
sources in Suffolk County. The Suffolk County North Shore Embayments Watershed
Management Plan (2007) recommends increasing the 10% nonpoint reduction target in Suffolk
County to 19% due to the undervaluation of the impacts of onsite wastewater systems.
Assuming a 19% target reduction, up to 104 homes would need 50% mitigation. If the school
participated and treated to levels less than 10 mg/l, the number would be reduced to 28. To
compensate for partial use, the number of dwelling units needing mitigation could increase by
30 at 50% reductions in nitrogen loading, for a total of 58 homes. If the homes were to treat to
the same 83% reductions as the school only thirty-five homes need enhanced treatment in
addition to the school to attain the TMDL goal in the Long Island Sound watershed.

7

Lloyd, Stephen, Nitrogen Load Modeling to Forty-three Subwatersheds of the Peconic Estuary, The
Nature Conservancy in partnership with the Peconic Estuary Program, 2014
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Table 3 Nitrogen (N) Mitigation Goals – LI Sound Watershed – Orient

DU

# Dev.
Lots1

Occup.
rate2

N loading
#/person3

Total N
loading

Mitigation
Goal

# DU
at 50%

# DU at
83%

256

2.38

7

4265

810

97

59

284.13

54

School
Assumed N mitigation target
(19%)

864

104

63

If school treats 50%

142.065

722

87

52

If school treats 83%

235.8279

628

28

17

249

30

18

Incr target to compensate for partial use vs. future full5
time

1.

Adjusted down to account for half of duplication with PE
calculations

2.

Town household occupancy rates were used, as smaller than County's. Data from U.S. Census 2010.

3.

Assumes 7#/person/year exiting onsite system without treatment. This is conservative, as 9# influent to
system is assumed.

4.

Assume 16.66 #N loading per DU, with mitigation of 8.33#N at 50% and 13.8278#/N at 83%
per DU
16.66

8.33

13.8278

83% assumed for < 10 mg/l. (assuming 60
mg/l influent)
5.

To compensate for part time and seasonal use, assume: seasonal use is 50%, and part time is a 64%
reduction (2.5/7)

From PGG 2014
survey

6.

Part time:

37.50%

1599

64%

1024

0.24

Seasonal

13.50%

576

50%

288

0.0675

#N mitigate needed to compensate for partial use

1311

# mitigation goal at 19%

249

Assume 123 occupancy x 7#/day *.33 (8 hr)
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However the story is entirely different in the Peconic Estuary watershed. The Peconic Estuary
Comprehensive Conservation Management Plan (PECCMP) targets nitrogen mitigation in the
Eastern waters to maintain and improve nitrogen (0.4 mg/L) and dissolved oxygen levels. The
target reduction for developed areas not adjacent to impaired waters is 25% and for those
impaired 33%. But the TMDL was counting on other, cheaper strategies to handle the bulk of
the mitigation. While much was done to mitigate nitrogen loading, more of a holding pattern was
attained relative to water quality, rather than significant water quality improvements. Here we felt
we should try to mitigate the nitrogen loading at its source. The TMDL identifies specific nitrogen
mitigation targets (in pounds) by subwatershed, by general category. We took the target for
groundwater and then approximated the percentage originating from onsite wastewater
treatment systems, using the loading estimates calculated by The Nature Conservancy8 and
compensating for the different boundaries of the relevant subwatersheds. (See methodology in
Appendix B) Addressing loading at its source, Orient’s share of the TMDL target reduction from
onsite system loading is 4,649 pounds of nitrogen per year. Using 2007 tallies, ALL properties in
the Peconic Estuary in Orient need to mitigate nitrogen by the best achievable means. Systems
rated at 50% reductions according to NSF 245 standards will not be enough. Only a few
advanced systems, some currently being tested, a combination of advanced systems and/or
soil-based recharge approaches, cluster systems, or extensions of municipal sewer plants are
capable of nearing the mitigation goals required in Orient to attack loading at its source. There
may be a shorter tipping point, where water quality improves enough to trigger healthier marine
habitats and life, which in turn will help keep waters clear and filtered.
Drinking Water
Orient relies on an isolated, shallower aquifer in a peninsula formation, which is considered a
“Water Supply Sensitive Zone” (SC Sanitary Code 760-706), which is defined as “a groundwater
area separated from a larger regional groundwater system where salty groundwater may occur
within the Upper Glacial aquifer, and where deepening of private wells and/or the development
of community water supplies may be limited”.9
With respect to nitrogen, an acceptable, but high, level for drinking water is considered 4-6 mg/l,
with 10mg/l being the Maximum Contaminant Level (MCL). Orient tends to have high nitrogen
levels in groundwater, with public wells consistently surpassing the MCL for drinking water
standards. Of 33 SCDHS records that showed readings for nitrates at two public wells in Orient
taken between 2001 and 2013, the level of nitrates varied from 7.4 to 15.4 mg/L. Only four of
the samples are lower than 10 mg/L, the maximum contaminant level for drinking water. The
average was 11.5 mg/L. This represents a high level of nitrates in groundwater. These results
indicate a critical need to protect drinking water quality in the aquifers.
We now know that a standard based on drinking water quality is not nearly good enough for
surface waters. In contrast, the acceptable level to maintain marine health is a range of 0.3 –
0.5 mg/l. The Peconic Estuary Plan (PECCMP) cites 0.4 mg/l along coastlines. That is a
significant gap that must be closed, with surface waters being over twenty times more sensitive
to nutrient loading rates.

8
9

Ibid.
SCSC 760-703 W 1
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1.2. Peconic Green Growth
Peconic Green Growth (PGG) is a not-for-profit organization that seeks to integrate the
preservation and enhancement of natural resources, development of sustainable communities,
and design of public space. Recognized by the IRS in 2011, PGG has successfully focused on
water quality issues as impacted by decentralized wastewater treatment.

1.3. Objective of this Study
PGG’s intent is to introduce enhanced wastewater treatment to environmentally sensitive areas
in critical watersheds. The focus is on the challenges of introducing enhanced treatment to
existing neighborhoods, especially those that exhibit nonconformance to current regulations, as
these areas are sources of excess pollutants. Since the project is focused on areas that do not
have the densities that support central sewer plants, construction costs, disruptions, aesthetics
and maintenance costs are important considerations. PGG wishes to include the evaluation of
innovative as well as previously approved solutions to collect, convey and treat sanitary
wastewater in an effort to reduce the total nitrogen load to the environment at its source, with
the goal of meeting TMDL goals and designing systems to fit unobtrusively into existing
landscapes.
Options available to address nitrogen discharges from wastewater include enhanced on site
systems, soil-based discharge systems, decentralized clustered systems, and large central
treatment systems. This study examines the feasibility of a clustered approach, with the idea
that costs can be shared, potentially providing a cost/benefit for nitrogen mitigation. Also,
decentralized clusters are easily expandable technically, so the facilities are not oversized, but
may be adapted for future needs. The impacts on water quality are most likely more significant if
many users were to upgrade simultaneously. A collective system is required by regulation to
treat to a higher quality level than most of the NSF 245 certified onsite enhanced units. The
process of district formation, management, testing, land acquisition, fencing, generator, and
duplication of tankage costs are fixed amounts that inflate the costs of small clusters, but
become more cost effective for a larger service community. Oversight of operations is also more
reliable for clustered systems, ensuring proper performance. The community will ultimately need
to balance the advantages and disadvantages of multiple solutions, combining enhanced onsite
systems where feasible with clusters or alternative methods where challenging conditions exist,
such as small lots or very shallow depths to groundwater.
GOALS (long-term):
1. Reduce risk of harmful algal blooms and degraded aquatic environments in the target area
of the Peconic Estuary and the Long Island Sound Estuary, measured by nitrogen levels,
number of bloom events, and health of shellfish and fish populations.
2. Improve and protect the quality and quantity of aquifers used for drinking water.
Objectives:
1. Establish a model for decentralized, clustered wastewater treatment for existing
communities. To date this has only been used for new developments in Suffolk County.
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2. Identify governmental, management, maintenance and perceptual challenges to
decentralized clustered solutions.
3. Using existing data, apply a strategy for identifying and prioritizing target projects.
4. Improve awareness of the issue and seek voluntary buy-in to the concept of improved
decentralized wastewater treatment from the general public. Encourage a change of
regulations and standards to both phase-in better treatment and eliminate regulatory
disincentives to enhanced treatment.
By becoming more familiar with treatment options other than central sewer plants, the fears of
societal impacts can be addressed. These fears include:




A negative impact on property values, often a person’s most important asset
Quality of life impacts, such as noise, smell, visual aesthetics
Fear of overdevelopment that may follow a collective wastewater option.

Public feedback on treatment options using pictorial examples and pilots of varied options will
help increase understanding of the impacts on property values, some of which might even be
beneficial. This will be especially true if regulators were to advance cesspool phase-outs and
require upgrades at point of sale or capital improvements. Quality of design issues are
addressed by the evaluation of design/treatment choices and placements considerate of views
(which this project respected). Fears of unchecked growth can be handled in a number of ways:





Introducing a maximum loading rate in pounds per acre in addition to a flow rate (The
latter, which is the current standard, is more appropriate for drinking water than
estuarine water quality).
Adopting TMDL goals in land use planning and zoning regulations and reviews.
Applying a deed restriction on subsidized properties limiting variances or other density
increases.

Why Orient?
Orient was chosen for a pilot study, not only because of the environmental need discussed
above, but also due to the evident interest in the issue. PGG, as part of a previous study,
conducted a survey that garnered more responses from Orient than any other community, even
though the responses matched the overall reactions (See Appendix A-4). Orient is a historic
community, with much of its development included in a National Landmark District. Orient relies
on farming, marine and tourist industries, all impacted by water quality. Also, because of its
historic development patterns, the level of nonconformity in terms of lot size and the prevalence
of the older cesspools, means that if a project progresses, multiple issues, such as reduction of
pathogens and protection of drinking water sources can be addressed at the same time that
nutrient loading to surface waters is mitigated.
In 2014, Peconic Green Growth, Inc. (PGG) received grants from the Suffolk County Water
Quality Protection and Restoration Program and Land Stewardship Initiatives, the Long Island
Sound Futures Fund, and the Long Island Community Foundation to analyze and explore the
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potential implementation of enhanced wastewater treatment systems in Orient, New York. This
project builds on past planning studies executed by PGG. These include:






A Methodology for Establishing Need for Decentralized Wastewater Upgrades based on
Environmental Conditions, viewable at: http://peconicgreengrowth.org/planningmethodology/
Plan for Decentralized Wastewater Treatment in the Long Island Sound Watershed,
North Fork, NY, viewable at http://peconicgreengrowth.org/li-sound-nf-study/
Pilot Study of Clustered Decentralized Wastewater Treatment Systems in the Peconic
Estuary, viewable at http://peconicgreengrowth.org/wastewater/peconic-estuary-study/
Replicable Model of Clustered Wastewater Treatment for Orient, NY (Initial study),
included in Appendix A.

This report includes additional information on water quality, the results of the initial survey from
Orient residents, mapping of land-based characteristics influencing water quality, and the
Orient, New York Decentralized Wastewater Collection & Treatment Feasibility Study Phase 1
Potential Site Identification prepared by Clark Engineering & Surveying, PC.
This phase of the Orient project aims to finalize proposed decentralized wastewater districts,
evaluate site capacities and limitations, evaluate treatment and collection options, develop cost
estimates, assess feasibility, prepare the engineering report needed to obtain County feedback
on alternative treatment and to form a sewer district.
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2.

Study Area Overview (Orient Hamlet)

2.1. Previous Study
A previous study was commissioned by Peconic Green Growth, LLC titled; Orient, NY
Decentralized Wastewater Collection & Treatment Feasibility Study, Phase 1 Potential Site
Identification, December 2013 by Clark Engineering & Surveying, P.C. (now Ryan Biggs | Clark
Davis). This will be referred to as the Potential Site Identification Study and is included in the
Appendix A-6.

2.2. Study Area Characteristics
2.2.1. Location
Orient is located at the very eastern end of Suffolk County on Long Island within the Town of
Southold. Orient is an un-incorporated Hamlet approximately 6.1 square miles in size. For the
purpose of the Census, it is identified as a Community Designated Place (CDP). The area is
surrounded by water; to the north is the Long Island Sound and to the south are bays of the
Peconic Estuary, both estuaries of national importance.
Orient is primarily composed of residential, agricultural and un-developed properties. Orient is a
hub for the maritime industry of Long Island and hosts ferries that travel to Connecticut and
Rhode Island. The Orient Historic District, with 120 contributing buildings, is on the National
Register of Historic Places (1976), part of which extends down Village Lane, incorporating the
Orient Wharf, which was established in 1740.10 There are also seaside communities, built during
the mid-twentieth century. The area is visited by tourists mainly during the summer and autumn
months due to its unique location and scenic character.

2.2.2. Population
Roughly half of Orient’s residents are second home owners. In 2009 there were 678 housing
units, 334 noted as occupied, Based on a PGG survey of 192 residents, 38% live part-time,
year-round and 14% seasonally. The population in the hamlet has increased by 4.8% from 2000
to 2010, from 709 to 743, but listed at 714 in the 2013 American Community Survey. The
summer population of the hamlet is estimated to be over 1,000. Also, the median household
income has jumped from $56,638 in 2000 to $77,000 in 2010 and $82,895 in 2013, while per
capita income has jumped from $29,382 (1999) to $50,624 (2013). Orient has the highest ratio
10

Wikipedia Accessed on July 29, 2015.

of retirees in the town with 36.6% (2009). From this data, it is clear that Orient is undergoing a
considerable demographic change with income levels rising 46.4% in just thirteen years,
pointing to an increasing disparity of income levels between residents, increasing real estate
taxes and pressure to liquidate capital assets. Ninety-seven percent of the housing is singlefamily, while the median housing value in 2009 in Orient was $681,962. 11 Current median
home value listed for Orient on Zillow.com is $795,300 (July, 2015).

2.2.3. Additional Background Information
Additional information about the following is contained in the Potential Site Identification Study
(see Appendix A-6):






Environmental Resources
Geology
Topography
Land Use and Zoning

2.3. Existing Water and Wastewater Systems
All sanitary wastewater generated within the Hamlet is discharged directly to ground via onsite
septic systems. Under Suffolk County Department of Health Services (SCDHS) standards,
houses built after 1972 required that leaching pools be preceded by septic tanks. Most houses
built prior to 1973 discharged wastewater directly into cesspools. Cesspools are open-jointed
pits that do not provide treatment but just disperse all waste to adjacent soils. Cesspools tend to
progressively malfunction and clog soils. They are vulnerable to flooding, and when located with
shallow depths to groundwater can cause pathogen migration to aquifer and surface waters.
Due to the grandfathering of cesspools permitted in County regulations, unless a home was
expanded, it is likely to have a cesspool, as replacements in-kind are permitted. The EPA and
Suffolk County are conducting a Health Impact Assessment to evaluate the repercussions of
changing the code to require the phase-out of cesspools and a possible requirement for
nitrogen mitigation. Based on a PGG survey, 59% of the properties in Orient are likely to have
cesspools. This percentage matches the 59.3% of homes built before the 1970’s documented in
census data.12 Since the focus of this study gravitated to older communities, it is estimated that
the percentage of cesspools upgraded as part of any action items will be even higher.
All wastewater treatment in Orient consists of onsite sanitary disposal systems. These, together
with fertilizer, provide a constant source of contamination to the environment. Most severely
affected areas in Suffolk County are identified where 1) parcel sizes do not conform to Suffolk
County Sanitary Code density limitations, 2) separation distances between the bottom of
leaching pools and groundwater surface do not adhere to SCDHS design criteria (three feet) or
from dispersal to wells (150 feet), and 3) potable water is obtained via private onsite well(s) (the
default condition in Orient). If existing onsite sanitary disposal systems remain in use, then un11
12

U.S. Census Data http://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml
Appendix A-4

Decentralized Wastewater System Evaluation

Page 11

treated sanitary wastewater will continue to contaminate groundwater, thereby negatively
impacting the environment and contributing to an increased risk to public health.
Article 6 of the Suffolk County Sanitary Code relies on minimum lot sizes to dilute the
contaminants in onsite wastewater discharges to drinking water standards, maintaining a
maximum total nitrogen concentration in groundwater of 10 mg/L, with a target of 4-6 mg/L. The
entire Orient hamlet is located within groundwater management zone (GMZ) IV, which has a
limited aquifer size and is impacted by agricultural activities. The sanitary flow limitation
associated with this groundwater management zone is 600 gpd/acre, which is equivalent to
limiting zoning to a nominal half acre lot (20,000 SF) for each single family residence. This
minimum is increased to a nominal one acre (40,000 SF) when public water is not available.
The latter would apply to all properties in Orient, except Browns Hills. It should also be noted
that the SCCWMP recommends increasing the minimum lot size in GMZ IV to one acre, even
for sites with public water, due to the high levels of contaminants in groundwater. While the
existing build-out within Orient is predominantly rural, the historic land use patterns exhibit high
densities in the village center and in older, seaside communities, which exceed the existing
Suffolk County sanitary code density limitation. Forty-four percent of the developed lots are
nonconforming to the 20,000 SF minimum in the Peconic Estuary and 34% overall. Seventy
percent of the lots are less than one acre (actual size) and 9.4% are ¼ acre or less. Tables 2.1
shows the number of lots less than 20,000 SF and Table 2.2 lists the distribution of lot sizes in
the Orient.
Table 2.1 Nonconforming Lots for Groundwater Management Zone IV - Lots less than
20,000 SF

# lots

# dev.
lots

# dev.
Lots
<20K
SF

%<
# vacant % all lots
20k
lots
<20k SF to
SF/dev. <20k SF all lots
Lots

Orient, LIS

459

313

55

17.6%

20

16.3%

Orient, PE

497

343

150

43.7%

19

19.3

Overlap

161

115

25

TOTAL

795

541

180
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Table 2.2 Orient Parcel Lot Sizes

All potable water within the Hamlet is produced via individual onsite wells with the exception of a
public water supply well that serves the Brown Hills Development. Most wells are shallow wells
tapping an isolated section of the Upper Glacial Aquifer, only rainwater and wastewater
recharge the aquifer.

2.4. Description of Decentralized Wastewater Systems
Community or clustered Decentralized Wastewater Systems are one of several options to
reduce nitrogen discharges from existing development, the other two being;




Upgrade existing cesspools and septic tank systems with enhanced onsite wastewater
treatment units.
Provide a conventional collection system and central waste wastewater treatment
facility.

Both central and community decentralized wastewater treatment systems have a collection
system that conveys wastewater from individual lots to a treatment facility. Distinguishing
differences between these approaches are discussed as follows:
Discrete service area combined with continued use of onsite wastewater systems where
appropriate
Rather than treating all of the wastewater within a City, Village, Hamlet or a large portion of
Town, collectively a decentralized system treats where need is highest, using varied
Decentralized Wastewater System Evaluation
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approaches including both clustered and individual, enhanced onsite systems. To achieve the
desired levels of nitrogen reduction, some or all of the existing systems may need to be
replaced with enhanced onsite wastewater treatment systems.
Potential for multiple clusters
Because of the larger size and associated capital expense with a central wastewater treatment
system, there is typically a single facility that serves a given geographic area. As implied by the
name, with decentralized systems there may be multiple separate systems that serve clusters of
lots.
Modular expansion
Decentralized systems often use a modular approach where only what is needed in the short
term is built and future expansion is addressed by adding new “sections” to the facility as
needed. In contrast, conventional central wastewater treatment systems often don’t lend
themselves to a modular design. As a result they are often built with excess capacity to allow
for future expansion and growth which in turn can encourage more development.
Smaller in Size
There is no clear dividing line in facility size between a central and decentralized wastewater
treatment system, but the latter tends to be smaller in size. The Suffolk County Standards for
Sewage Disposal Systems other than Single Family Residences apply only to systems up to
30,000 gallons per day per outfall. To comply with these standards, we will limit the size of
decentralized systems for the purposes of this study to 30,000 gpd.
Subsurface Discharge
Larger central wastewater treatment systems typically discharge to a surface water body
because the land requirements for subsurface discharge due to the large flows becomes
excessive. Because decentralized systems are smaller in size, they can discharge either to
surface water or to groundwater, depending on the specifics of the project and site conditions.
Due to the existence of TMDL’s, new direct discharge to surface waters is not favored by
regulatory agencies.
The use of subsurface disposal systems reduces the operating and maintenance costs,
including the requirements for effluent monitoring and testing. This is important in trying to keep
costs down for a smaller decentralized system.

2.5. When Decentralized Systems may be Appropriate
Considerations in evaluating wastewater treatment options include;





Existing Development or New Development
Performance and Regulatory Considerations
Cost
Public Acceptance
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2.5.1. Existing Development or New Development
There are important differences when considering providing service to existing development
rather than new development. With new development, the regulations are specific and dictate
the performance requirements. While there may be some public opposition to new
development, the ability to stop a project is limited if the project conforms to applicable land use
requirements and the necessary regulatory approvals are obtained. Costs of wastewater
systems for new developments can be folded into the overall project costs and are born only by
those buying into the project.
Providing wastewater treatment in areas that are already developed is much more challenging.
The costs to retrofit an existing area are significantly higher than for new development. Unless
a project is funded completely by grants, the existing property owners will be assessed new fees
to pay for the cost of the system. In addition, regardless of how the capital costs are paid for,
there will be additional costs to users of the system to pay for operation and maintenance of the
system.
With property taxes already high, these costs become burdensome and objectionable to many,
which can undermine public acceptance, unless there is a clear regulatory mandate that
requires upgrades. The impacted existing properties will have a significant say on a project and
typically can petition for a referendum to put the project to a vote. Even if a community wishes to
establish wastewater treatment districts, it must petition the home owners if the municipality
does not take an active lead in the formation.
This report evaluates serving the Orient Hamlet which is already mostly developed. It is also a
community that does not want to encourage increased development.

2.5.2. Performance Standards and Regulatory Issues
For the purpose of this report, we will concentrate on nitrogen removal as it relates to both
drinking water supplies and surface water. Of course there are many other contaminants of
concern that must be managed by wastewater treatment systems to protect drinking water and
surface waters.
Currently, there is no requirement for existing properties to upgrade their existing wastewater
systems. Wastewater systems built prior to 1973 are grandfathered by the Suffolk County
Health Department and the adequacy of these systems is left to the Town or Village.13 The
systems typically consist of cesspools without septic tanks which provide no nitrogen removal or
significant treatment of the wastewater prior to discharge to groundwater. Existing systems
built after 1972 have septic tanks followed by leaching pools. Typical total nitrogen levels for
wastewater from residences are as follows:14

13
14

Suffolk County Department of Health General Guidance Manual 12.
EPA Onsite Wastewater Treatment Manual
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Table 2.3 Total Nitrogen Discharge from Onsite Wastewater Systems
Source
Cesspool Discharge (assumes no treatment)
Septic Tank Effluent and leaching pool
effluent (assumes no treatment from leaching
pools)

Total Nitrogen Concentration
70 mg/l
40 to 50 mg/l

Suffolk County regulates onsite systems under Standards – Approval of Plans and Construction
– Sewage Disposal Systems for Single-Family Residences and Article 6, Realty Subdivisions,
Development and Other Construction Projects. Systems need only consist of septic tanks
followed by leaching pools which, though better than cesspools, still results in significant
nitrogen discharge.
In addition to the poor treatment provided by older systems, many of these systems are of even
greater concern on lots where:





Lots size does not allow adequate separation distances to drinking water wells
Sited in areas prone to flooding
Sited in areas of high groundwater
Sited too close to surface waters

To improve nitrogen removal, Suffolk County is in the process of evaluating and testing various
enhanced onsite wastewater treatment units which can meet a total nitrogen (TN) discharge
limit of less than 19 mg/l.15 Currently there is no requirement to retrofit existing properties with
these systems.
For new construction, Article 6 does limit densities. Orient is in Hydrogeologic Zone 4.16
Article 6 of the sanitary code requires projects located in this zone to have community sewerage
systems if the parcel density is greater than 20,000 square feet. These standards are not
applicable to existing development.
The Suffolk County Standards for Sewage Disposal Systems other than Single Family
Residences would apply to community or decentralized wastewater systems. In addition, a
State Pollution Discharge Elimination System (SPDES) permit is required from the New York
State Department of Environmental for systems that discharge more than 1,000 gpd.
The Suffolk County standards include provisions for “modified subsurface sewage disposal
systems and small community sewerage systems” which have flows up to 15,000 gpd and have
subsurface discharge to leaching pools (Appendix A of the Standards) and “Sewage collection
systems and treatment works” which may include surface or subsurface discharge (Appendix
B). For systems under Appendix B, the design flow per outfall is limited to 30,000 gpd. The
Suffolk County Standards require that the total nitrogen in the effluent be less than 10 mg/l.

15
16

Suffolk County Comprehensive Water Resource Management Plan
Suffolk County Comprehensive Plan 2035
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For either decentralized systems with surface discharge or central wastewater treatment plants,
the effluent limits for surface discharge are regulated on a site specific basis depending on the
receiving water body. For Intermittent streams, ammonia is typically limited to 2.2 mg/l in the
winter and 1.5 mg/l in the summer. For water bodies of concern like the Long Island Sound and
Peconic Estuaries, further limits would be imposed. 17 These limits would be informed by Total
Maximum Daily Load (TMDL) studies for nutrients of concern which, for both of these water
bodies, includes nitrogen. Based on these studies, limits are set on existing and future nitrogen
discharges (in pounds per day) from wastewater treatment plant surface discharges.
In summary, the applicable performance standards are unevenly applied. Existing cesspools
and existing and new septic tank- leaching pool systems get a “free pass” and do not need to
meet any minimum standards. New standards are being evaluated for enhanced onsite
treatment systems which limit total nitrogen to less than 19 mg/l, while decentralized wastewater
systems with subsurface discharge must reduce total nitrogen discharge to less than 10 mg/l.
The level of regulatory review and acceptance of the proposed approach are other factors to
consider. Due to a long and established history with onsite septic tank and leaching pool
systems, approval for new construction or system replacement is a straightforward, routine
process. Large central wastewater treatment plants are complex and undergo significant
regulatory scrutiny, however these systems typically rely on widely used and established
technology. There are well established detailed design standards that are applied, in particular
those of the Great Lakes Upper Mississippi Board of State and Provincial Public Health and
Environmental Managers (GLUMRB). So while not trivial, the reviews are straight forward.
The technology and regulations for enhanced onsite wastewater treatment systems and
decentralized systems is still evolving as are the regulatory standards for approval. This
presents an added level of complexity and uncertainty in project planning.
Cost Considerations
As the above discussion points out, different performance standards are applied to the various
systems, which distort any comparison of costs.
As a baseline, the cost for continuing to use existing cesspools or septic tank-leaching pool
systems is $0.
The estimated costs per parcel served for a range of options for individual treatment systems
were estimated in the following table as part of a report; Cape Cod Regional Wastewater
Management Plan, Understanding the Cost Factors of Wastewater Treatment and Disposal,
March 2013:

17

Suffolk County North Shore Embayments Watershed Management Plan.
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Table 2.4 Cost Comparison of Wastewater Treatment Options

With the exception of a “Title 5” system, which is the standard onsite system for individual lots in
Massachusetts, the above costs provide a comparison in dollars per pound of nitrogen removed
however, the discharge limits vary from 19 mg/l for nitrogen removing individual systems
(current practice) to 5 mg/l for central wastewater treatment systems. While Cape Cod has
many similarities to Long Island, the above numbers should be considered only illustrative,
because of the many assumptions that that went into the costs estimates in this report and the
site specific and regulatory factors that could significantly impact the costs.
The decentralized systems (clustered and satellite in the above table) resulted in the highest per
parcel costs and central wastewater treatment systems the lowest per parcel cost. In looking at
the annual cost per pound of nitrogen removed, the centralized wastewater system remains the
least expensive option, but the results are mixed between individual and decentralized systems
depending on the size of the system and level of nitrogen removal provided.
Decentralized Wastewater System Evaluation
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Briefly, important factors that account for the range in costs are;
Economies of Scale
Economies of scale favor large central wastewater treatment systems because variable costs
do not increase directly as flows increase and some fixed costs are incurred regardless of the
size of the system but a large system has many more users to share the costs.
Land and Collection System
Individual onsite systems do not have the cost burden of land and collection systems. While
central wastewater treatment facilities have both of these items, they are a smaller portion of the
overall project costs. Collection systems for central wastewater treatment plants are typically
built in densely populated areas where the collection systems serves many more users for each
foot of pipe installed which reduces the cost per user.
If all of Orient were served by a central plant, the cost per user would be very high due to the
low density in the Hamlet.
Public Acceptance
The public may have strong feelings about the various options depending on the particular
circumstances.
The lack of central wastewater treatment systems in Orient limits the amount and type of
development that can occur. While the Orient has land use regulations and zoning, there could
be significantly more pressure for development, if central sewers were available. Some might
welcome the economic benefits from greater development but others would object to the
environmental impacts such as loss in open space, growth inducing impacts, and changes to
the character of the community.
Since central wastewater treatment systems were traditionally used for increased development,
this concern is strong in a community trying to preserve its rural character. It is therefore
important to separate regulation and solutions by ensuring strong zoning regulations and
establishing new restrictions based on environmental objectives, such as limiting nitrogen mass
loading per acre and aligning zoning regulations with TMDL mitigation goals.
Peconic Green Growth has found that there is a significant portion of the population that is
concerned about the impact nitrogen is having to groundwater and surface waters. The opinion
and preference of concerned citizens will factor into the implementation of any wastewater
management improvement projects.
The total costs for new wastewater treatment management and how those costs are shared, will
heavily influence public opinion. This topic is addressed further in Section 8.
Conclusions Regarding When To Consider Decentralized Wastewater Systems
The focus of this study is to examine the feasibility of decentralized wastewater systems.
Serving the entire Hamlet of Orient with a conventional central wastewater treatment facility is
technically feasible but the cost of the collection system will be very high and it is anticipated
that there will be significant objections because of the potential environmental impacts.
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Just as building new highways often results in more traffic and therefore does not relieve traffic
congestions, a similar situation may occur when building a new central wastewater treatment
system. A new wastewater treatment facility may significantly reduce the nitrogen discharge per
person. These gains can be offset however, if the availability of sewers causes a significant
increase in population, unless increasingly more stringent discharge limits are enforced.
Based on public outreach by Peconic Green Growth, there is substantial resistance to this
approach because of the growth inducing impacts that may significantly impact the existing
quality of life. Instead, PGG focused on a decentralized approach that would only
accommodate existing development, considering decentralized clusters where need conditions
may warrant their use, due to nitrogen mitigation goals, density and shallow depths.
Installing enhanced treatment onsite wastewater treatment systems to reduce nitrogen
discharges will be less expensive than community decentralized wastewater systems however,
there are some lots that are not suitable for continued onsite systems. This will be the focus of
the next section.

2.6. Priority Service Areas to Consider for Decentralized Wastewater Treatment
Systems
2.6.1. Potential Areas for Decentralized Wastewater Treatment Systems.
Recognizing that not all existing lots are suitable for continued onsite wastewater treatment,
even with enhanced treatment units, Peconic Green Growth identified seven clusters of higher
density development as potential sewer districts, focusing on areas with nonconforming lots and
incorporating adjacent or association-wide participation where applicable. This map was
presented as part of the Potential Site Identification Study included in the appendix.

2.6.2. Initial Screening
A further screening of priority service areas was conducted by Peconic Green Growth with the
assistance of mapping provided by the Town of Southampton Graphic Information System (GIS)
Department.
Using the GIS mapping, parcels were categorized as priority parcels based on the following
criteria:





Parcels less than 15,000 square feet (sf).
Parcels between 15,000 and 20,000 sf.
Parcels with groundwater 0 to 7 feet deep.
Parcels with groundwater 7 to 11 feet deep.
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Parcels were color coded on the GIS map as follows:
Red
Orange
Yellow
Deep purple
Light Purple

Less than 15,000 sf and
groundwater 0-7 feet
Less than 15,000 sf
15,000 sf -20,000 sf
Groundwater 0-7 feet
Groundwater 7-11 feet

The resulting GIS map showing high priority areas is shown as Figure 2.1

Figure 2-1 High Priority Properties
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Based on this map, two priority service areas, each with a significant amount of high priority lots
were identified. These areas are:



Orient East End – Mainly the Greenway and Orient by the Sea developments, north of
Main Street (NYS Route 25).
Orient Village – Along Village Lane, predominantly south of Main Street (NYS Route 25).

The 2015 revised Suffolk County Water Resource Management Plan (CWRMP) recommended
that priority areas of concern with respect to nitrogen discharges from continued use of onsite
wastewater systems are areas meeting the following criteria:
Areas in the 0-50 year contributing zone to public drinking water well fields
Areas in the 0-25 year contributing zone to surface waters
Unsewered parcels with densities greater than what is permitted in Article 6 of the Suffolk
County Sanitary Code.
Areas located in an area where groundwater is less than 10 feet below grade.
The approach taken by PPG as outlined above is consistent with the CWRMP
recommendations, as parcels of less than 20,000 square feet and parcels with high
groundwater have been identified as priority areas.

2.6.3. Continued Use of Onsite Wastewater Treatment Systems
With the exception of the historically developed, nonconforming parcels (34%), the majority of
Orient is low density and is expected to remain so given the current zoning. Large portions of
the Hamlet are zoned R-80 or R-200, which require minimum lot sizes of 2 acres and 5 acres
respectively (see Zoning Map in Appendix, Potential Site Identification Study).
The larger lots allow for an increased separation distance between the septic systems and
drinking water wells, which reduces concerns about potential contamination of the wells from
septic systems.
It is expected that large portions of Orient will continue to be served by onsite wastewater
treatment systems however, to meet the objectives of reducing nitrogen discharge, many or all
of these systems will need to be upgraded to enhanced onsite wastewater treatment systems.
Suffolk County is in the process of evaluating and testing various enhanced onsite wastewater
treatment units which can meet a total nitrogen (TN) discharge limit of less than 19 mg/l.18 A
higher goal for onsite treatment is needed in the Peconic Estuary watershed in Orient, possibly
requiring more stringent options for onsite treatment. To insure these systems are reliably
operated and maintained, it is recommended that a Responsible Management Entity (RME) be
established.

18

Suffolk County Comprehensive Water Resource Management Plan
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2.7. Survey
While an initial survey on wastewater treatment was executed with heavy Orient participation in
2013 (See Appendix A-4 for results of the first survey), a more direct survey was developed to
assess receptivity to enhanced treatment and the favored manner – a clustered or single
enhanced system. (See Appendix D) The Orient Association partnered with PGG to sponsor
forums and introduce the survey.
For the second survey sent out, 114 responses were received out of roughly 750 mailed
questionnaires. Fifty percent of which were in high priority areas. There was a high degree of
dissatisfaction in water quality for drinking water among the respondents, with 46% indicating a
need to drink bottled or filtered water. Thirty-six percent used their well water for drinking water
directly. Since waste disposal units add a heavy load to a wastewater system, counting as an
extra bedroom, we surveyed their use. Only eight percent used waste disposal units in the sink.
Seventy-three percent experienced no operating problems with the function of their onsite
wastewater treatment systems. Only one experienced annual problems and 28 (26%)
experienced occasional problems. Part of the issue on the East End, is that the onsite
wastewater systems function well for disposal, and are therefore “unseen,” but contribute to the
degrading water quality. Unfortunately, if often takes a drastic event like the fish and turtle kills
that occurred this year in Flanders Bay to raise public awareness of the issues and their
contributions to the decline in water quality.
When asked which actions people would consider to enhance treatment of their wastewater
(Respondents could select more than one), 49% would consider a clustered system, and 49%
would consider an enhanced onsite system. Fifteen percent were willing to upgrade to code.
Thirty-five percent did not want to do anything now, but did want to be in a district, where they
could opt in to an improvement in the future. Twenty-three percent did not want to participate
but were willing to contribute $120/year to enhancements taking place in the hamlet. Eight
percent were not interested in any option. When asked which enhancement they would be
willing to consider if a 75% subsidy were available, the percentage of people considering a
cluster did not change, but those interested in onsite enhanced systems rose to 62%. Another
29% are interested in some form of enhancement if more subsidy were available. Twelve
percent continued to prefer to do nothing.
The problem with the responses was that those interested in a clustered option were scattered
across Orient, with the beginning of a grouping on Village Lane/King Street.
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3.

Wastewater Collection

3.1. Wastewater Collection Alternatives
As outlined in the Potential Site Identification Study (see Appendix) there are a number of types
of collection systems which convey wastewater from an individual lot to a decentralized
wastewater treatment and disposal site.
Types of collection systems include:






Conventional Gravity Sewer Systems
Low Pressure Sewers using Grinder Pumps
Vacuum Sewer Systems
STEP systems – Septic Tank Effluent Pump Systems
STEG systems – Septic Tank Effluent Gravity Systems

Briefly, gravity systems use 8ʺ and larger diameter pipe which must be installed through open
trench construction and slope continuously in the direction of flow.
STEG systems also use gravity pipe, but smaller 4ʺ diameter pipe can be used because the
solids in the wastewater settle out in the septic tank installed between the house and the gravity
sewer line, and are not carried in the pipe.
The remaining systems listed below are all pressurized systems which don’t require the pipe to
be installed at constant downward slope and all utilize smaller diameter pipe.

3.2. Evaluation of Alternatives
3.2.1. Considerations for Decentralized Wastewater Systems
Decentralized wastewater systems have far fewer users than a typical central municipal
wastewater treatment system. This makes the economies of scale difficult, as there are fewer
users to share in the cost of building and operating the system. Also, as is the case in this
study, decentralized wastewater systems typically serve lower density areas, so the cost of the
collection system per user is high.
To be affordable, it is critical that the decentralized system be cost effective to build, operate
and maintain. While large central sewer systems can afford staff around the clock, a
decentralized system must be capable of being operated by a minimal number of staff on a part
time basis.

3.2.2. Evaluation of Alternatives
Based on the considerations outlined above, the use of a STEP system is the preferred
alternative.
By using a septic tank ahead of the collection system, the STEP system is eliminating solids
from the collection piping and more importantly from the downstream wastewater treatment
facility. The handling and storage of sludge and incoming solids at a wastewater treatment plan
is expensive, labor intensive and can cause odors. These concerns are eliminated with the use
of onsite septic tanks.
Of the alternatives discussed, the STEP system allows for the smallest diameter pipe. The
proposed service area can be served with 2ʺ and 3ʺ diameter pipe. The small diameter pipe
and the fact that the sewer is pressurized and therefore does not need to maintain a constant
slope, allows for this collection pipe to be installed by directional drilling methods.
Directional drilling equipment can advance the pipe horizontally underground without the need
to excavate an open trench. This avoids the need to backfill and compact above the pipe and
avoids the need to repair roads, lawns, and other surface features which are normally dug up
with open trench construction. Construction impacts, such as noise, dust and disruption of
traffic are also significantly reduced or eliminated using directional drilling methods.
The lack of solids handling and the ability to install the collection system force main using
directional drilling greatly reduces the installed cost, as well as the operating and maintenance
cost of the wastewater treatment facility.
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3.2.3. Further Description of a STEP System
A typical STEP system is shown in Figure 3.1

Figure 3-1 STEP System
A new 4 inch diameter building sewer pipe is installed from each house to a new septic tank.
One tank can be provided for each house or, to reduce costs, several houses can connect to a
shared tank.
The septic tank provides for the settling of solids. Organic solids will undergo anaerobic
decomposition over time within the tank. The remaining inorganics are stored in the bottom of
the tank and periodically pumped out (typically every 5 to 10 years) by a septage hauler.
An effluent pump, housed in a screened pump chamber, is installed in each septic tank, and is
connected electronically to a small control panel installed on the outside of the nearest house.
This panel is connected to the house electrical system and telephone line. Power and
communications wiring is run from the control panel to the pump to control and power the pump.
The pump is operated based on the liquid level in the septic tank. The pump cycles on and
pumps a set dose of septic tank effluent to the wastewater treatment plant through the force
main, then turns off. The automatic controls determine pump times and dosage, monitor the
operation of the system and provide alarms if levels get too high or low or the pump fails to
operate. By connecting to the phone lines, the control panel can communicate with a remote
operator through a telemetry system. This allows the system to be continuously and remotely
monitored.
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The pumps are standardized so the operator can stock several spares, which allows pumps to
be easily replaced when needed, and service quickly restored. The Hamlet of Orient is served
by onsite wells, so in the event of power failure, typical wastewater flows are reduced or
eliminated because water pumps are not in operation. The septic tanks are sized so that one
day’s flow (300 gallons per house) can be stored in the tank in the event of power loss. A
manual transfer switch allows the pumps to be operated by a small portable generator which
can be brought house to house in the event of a prolonged power outage.
A 2 inch diameter service connects each septic tank and pump to the force main, and service
valves are provided on each service line. The force mains will be 2 inch and 3 inch diameter
polyethylene pipe. The force main lines are equipped with flushing connections to allow
cleaning of the lines and air release valves at the high points of the system. Service lines and
force mains are installed 4 feet below grade to provide protection from frost damage.
The existing septic systems at each house must be abandoned after the new system is
operational. Typically the old pipes are disconnected and the existing tanks and leaching pools
are abandoned by filling in place with stone or concrete.
The new septic tanks and pump must be placed in accessible areas and in a suitable location to
be connected to the new force mains. In some instances modifications to the existing house
plumbing (typically at the homeowner’s expense) is required.
It is recommended that the system operator be responsible for the operation and maintenance
of the STEP system, including the septic tank, pumps, controls and the force main. The
property owner would only be responsible for the building sewer to the inlet of the septic tank.
Typically the homeowner is responsible for the small amount of electric power consumed by the
pumps. These costs typically run between $1 and $2 per month.
Construction and maintenance easements are required from each property owner to allow
access for maintaining the STEP system. The force mains are installed within the public right of
way where possible. Where this is not an option, permanent easements are obtained (typically
a minimum of 20 feet wide) along the route of the force main to allow for installation,
maintenance or replacement.
Included in the Appendix is an evaluation and cost proposal from Orenco Systems Incorporated
that was prepared for this project.
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4.

Wastewater Treatment Alternatives

4.1. Objectives for Evaluating Alternative Treatment Systems
The Orient Cluster Project has a number of objectives to meet listed below in an estimated
priority order:












Ability to treat 30,000 GPD average design flow.
Ability to treat Total Nitrogen (TN) to less than 10 MG/L.
Ability to treat BOD & TSS to at least Secondary Treatment standards of less than
30 & 30 MG/L.
Ability to gain approval from Suffolk County DHS-DEQ primarily related to cold weather
operation and meeting TN limit as noted above. Five cold weather references requested.
Supports STEG/STEP Collection Systems and Subsurface Disposal Systems.
Manufacturer's ability to support long-term project with proven history of success.
Best cost value in terms of initial Capital costs and ongoing annual O & M costs.
Smallest footprint size possible.
None to minimal odor detection.
Minimal system visibility.

4.1.1. Regulatory Framework
There are three main sets of Wastewater Treatment System Design Standards applicable to the
Orient Cluster Alternative Wastewater Treatment System.
The first and local Regulatory Authority is Suffolk County Department of Health Services Division of Environmental Quality (SCDHS). The second is the NYS-Department of
Environmental Conservation (NYSDEC) Intermediate Wastewater Treatment System Design
Standards.
The third Design Standard commonly referred to as the Ten States Standard is referenced by
SCDHS (pages 16-17 and Appendix B) as applicable for larger scale sewage treatment systems
> 15,000 GPD.
See below for specific design standards for each.
1.) Suffolk County DHS-DEQ Standards for Approval of Plans and Construction for Sewage
Disposal Systems for Other Than Single-Family Residences dated July 15, 2008 with
Appendices A, B & C and relevant General Guidance Memorandums when issued.

The SCDHS Design Standards are based on the design flow for the treatment facility. The flow
thresholds listed in SCDHS Standards are categorized by facilities sized to treat between 1,000
GPD - 15,000 GPD; and facilities sized to treat between 15,001 GPD - 30,000 GPD. Facilities
designed to treat greater than 30,000 GPD must also adhere to GLUMRB "Recommended
Standards for Wastewater Facilities" aka Ten States Standards unless otherwise noted in the
SCDHS Standards or when a variance is approved by SCDHS.
SCDHS periodically updates their Standards to maintain currency with important trends in the
wastewater industry by issuing General Guidance Memorandums (GGM). One of the most
recent updates was GGM #32 issued this year on March 17th. This memorandum revised the
list of approved treatment technologies for design flows less than 15,000 gpd. The treatment
technologies listed in GGM #32 were identified by SCDHS as meeting their total effluent
nitrogen discharge limit of 10 mg/L or less. Additional treatment technologies not included on
the updated list could be added following a detailed review process by SCDHS. SCDHS has
not decided if they will increase the maximum design flow limits for these treatment technologies
to 30,000 GPD.
Additionally, for all Community Sewage Treatment Systems the Suffolk County Sewer Agency
must grant its acceptance of and the Suffolk County Department of Public Works must grant
approval of the treatment system design along with SCDHS.
The currently available SCDHS pre-approved treatment technologies & manufacturers for
design flows between 1,000 GPD - 15,000 GPD are listed below:
Sequencing Batch Reactor (SBR):



Xylem, Inc. – Sanitaire Intermittent Cycle Extended Aeration System (ICES) SBR
CromaFlow Inc. (formerly known as Cromoglass) – CromaFlow SBR (Models: CF-30D,
CF-50D, and CF-100D)

Membrane Bio-Reactor (MBR):


OVIVO

Integrated Fixed Film and Activated Sludge (IFAS):


WesTech, Inc. – STM-Aerotor

Fixed Film Trickling Filter:


Aquapoint, Inc. – Bioclere

Biologically Engineered Single-Sludge Treatment Process (BESST):



Purestream, Inc.
Nitrex: Lombardo Associates

2.) NYSDEC Design Standards for Intermediate Sized Wastewater Treatment Systems dated
March 5, 2014. As can be read, this Design Standard is a recent 2014 upgrade from the prior
1988 NYSDEC Intermediate System Design Standard with many of the Decentralized collection,
treatment & dispersal components considered for this report included in the new DEC Standard.
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NYSDEC may also choose to review for approval any treatment system above 1,000 GPD and
whenever a SPDES Permit is required. NYSDEC typically delegates its approval authority to
SCDHS for systems > 1,000 GPD and < 10,000 GPD.
3.) GLUMRB "Recommended Standards for Wastewater Facilities" 2014 Edition (Ten State
Standards).
The GLUMRB “Recommended Standards for Wastewater Facilities" are also referenced by
Suffolk County DHS-DEQ for any Treatment Works greater than 15,000 GPD. See pages 16-17
of their July 15, 2008 Standards.

4.1.2. Wastewater Treatment Objectives
The primary treatment objective for this project is to treat wastewater to a minimum of < 10
MG/L for Total Nitrogen.
The treatment system must also meet the Secondary Treatment Standards for TSS and BOD5
of less than 30 MG/L.

4.1.3. Operation, Maintenance & Cost Objectives:
The treatment systems evaluated need to be cost effective in terms of both initial capital costs
and for annual operations & maintenance costs.
The initial capital costs were reviewed to ensure all significant components including tankage
and odor control were included.
The operations & maintenance costs were reviewed to ensure all significant components
including: Skilled operator hours required; electrical power usage; any treatment chemicals;
recommended sludge pump-out frequencies; required treatment sampling frequencies; and
meeting all required manufacturers inspection recommendations.
The two most important O & M cost objectives used in our evaluation were:


Keep annual operations & maintenance costs to less than $25,000.00 which should be
approximately $250.00 or less annually per EDU.



Keep operations & maintenance requirements to a part-time skilled Operator.

4.2. AquaPoint AquaCELL - MBBR and BioClere Trickling Filter:
AquaPoint is proposing an integrated treatment system consisting of their AquaCELL attached
growth Moving Bed Biofilm Reactor (MBBR) and a BioClere biological trickling filter in order to
provide the necessary two-step de-nitrification process and treat a 30,000 GPD design flow. The
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BioClere was developed in Finland and the AquaCELL was developed in Canada both
significant cold weather climates.
AquaCELL is a fixed film moving bed biofilm reactor that has thousands of submerged
polyethylene biofilm carriers that move within an aerated or mechanically mixed basin. Each
carrier has multiple protected cells with significant surface area to support a large community of
attached growth microorganisms. The neutrally buoyant biofilm carriers move throughout the
water column with oxygen and organic & inorganic material readily available to them so they
can absorb, oxidize and consume the pollutants thus providing treatment. This dense population
of bacteria provides highly productive rates of treatment and enhanced nitrification/denitrification even in cold weather climates.
As an attached growth MBBR, AquaCELL the bacteria in the biofilm is self-regulating and
produces minimal sludge a key advantage in reducing treatment costs. This results in a onepass treatment process that is easy to operate and manage. Remote telemetry control is also
available for the AquaCELL.
The BioClere is a modified fixed film trickling filter over a clarifier. BioClere has a fixed film
process that uses three different media sizes all of which are ridged and made of PVC. The
randomly packed media bed maintains significant open space typically > 95% to promote good
air flow and oxygen transfer to the biomass throughout the depth of the bed. As the wastewater
trickles through the biofilter, organic material is consumed by the numerous microorganisms that
form on the surface of the media. Any remaining solids are returned to the primary settling tank.
BioClere was designed to handle various organic and nutrient concentrations as well as
intermittant flows based on its stable fixed film treatment process.
The BioClere trickling filter is a SCDHS pre-approved treatment system for up to 15,000 GPD.
This should be an advantage in helping to secure approval for up to 30,000 GPD from SCDHS.
An AquaCELL integrated moving bed biofilm reactor (MBBR) and BioClere trickling bio-filter
process shall be configured to treat 30,000 GPD. Primary settling and flow equalization tanks
shall precede the biological treatment stages. The first stage AquaCELL MBBR shall oxidize
BOD and provide partial nitrification. The second stage Bioclere trickling filter units with integral
clarifiers shall complete nitrification and provide secondary settling of biological solids. Settled
solids from the Bioclere unit shall be recycled to the primary settling tank. Aerobic effluent will
enter a tertiary stage anoxic reactor with a carbon feed before being pumped to a re-aeration
settling tank before final discharge thus achieving the required treatment level of < 10 MG/L for
Total Nitrogen and < 30 MG/L for BOD and TSS.
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The estimated installed footprint for the proposed AquaPoint System is 2,625 SF.

AquaPoint has provided the below cold weather reference sites in response to the request from
SCDHS to include five cold weather sites reducing TN to < 10 MG/L. with a 30,000 GPD design
flow. The AquaPoint reference sites are all cold weather but they do not all have an integrated
treatment system with both AquaCell MBBRs and BioCLere Trickling Filters as they proposed
for Orient. All of their reference sites do contain at least one of the two proposed treatment
systems components (AquaCell MBBR and BioClere Trickling Filters). The Dover- Sherborn
Schools have the same treatment system as has been proposed for Orient Cluster.
It is important to note that the types of technologies necessary to reduce TN to < 10 MG/L while
treating 30,000 GPD have not been installed in significant quantities for any leading
manufacturer of Decentralized Cluster single digit de-nitrification systems with subsurface
disposal. This highly desirable treatment combination is clearly the way many small
communities will choose to go in the future and it is the best fit for parts of the Hamlet of Orient.
AquaPoint clearly has the strongest reference set but even they do not have five cold weather
sites at 30,000 GPD with TN < 10 MG/L and subsurface discharge.
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1.) Fairfield, PA Municipal Treatment Plant: The Municipal wastewater treatment plan was
upgraded to include dual-train AquaPoint AquaCELL MBBRs becoming operational in October
2012 with an increased design flow capacity from 150,000 GPD to 300,000 GPD. The expanded
treatment system has dual- trained AquaPoint AquaCELL MBBRs which allow it to meet the
strict new EPA and PA-DEP Standards set for the Chesapeake Bay Watershed. The treatment
standards for the plant are < 8 MG/L for TN and < 20 MG/L for BOD & TSS. The plant has
consistently met these standards and averages 6.1 MG/L for TN, 6.0 MG/L for BOD, and 6.7
MG/L for TSS as reported in the July 2015 Edition of Water & Wastes Digest. The Fairfield, PA
Treatment Plant is a surface water discharge but it has the strict nutrient limitations as
established by the EPA for the Chesapeake Bay Watershed. This is a cold weather reference
site.
2.) Canal Bluffs Condominiums - Bourne, MA: The Canal Bluffs wastewater treatment system is
comprised of BioCleres with an Anoxic Reactor to support a design flow of 38,000 GPD with
extreme differences between peak (summer) and low winter usage. The system design called
for reducing TN to < 10 MG/L. The treatment system was installed in 2008 and has subsurface
discharge with a sand filter and UV Disinfection following the AquaPoint system. The average
treatment levels from 2011 - 2012 have been: TN = 3.2 MG/L; BOD5 = 2.9 MG/L; and TSS =
5.0 MG/L with the same level considered non-detectable for TSS. This is a cold weather
reference site.
3.) Skaket Corner Commercial Plaza - Orleans, MA: The Skaket Corner Commercial Plaza has
high strength wastewater primarily from a Shaws Supermarket but also supports a CVS
Pharmacy, Radio Shack and Hallmark Store. The treatment system is parallel BioCleres with an
Anoxic Reactor supporting a design flow of 20,000 GPD. The system was installed in 2006.
Dispersal is subsurface via a pressure-dosed dispersal field. The average treatment levels in
2012 were: TN = 5.7 MG/L; BOD5 = 4.8 MG/L; and TSS = 4.6 MG/L. This is a cold weather
reference site.
4.) Dover - Sherborn School - MA: The Dover-Sherborn Middle & High School wastewater
treatment system was designed for a maximum daily flow of 15,000 GPD and subsurface
discharge. Given the unique characteristics of school wastewater influent with high ammonia
levels, toxic shock loading, and peak hydraulic loading the design engineers selected an
AquaPoint AquaCELL MBBR with BioClere trickling filters followed by a moving bed anoxic
reactor with carbon feed. The AquaPoint system was installed in 1999. The average treatment
levels in 2014 were: TN = 5.1 MG/L; BOD5 = 9.1 MG/L; and TSS = 4.9 MG/L. This is a cold
weather reference site and is the same treatment configuration as the Orient Cluster proposal.
5.) Stow Elderly Care Community Meeting House - MA: The Stow Elderly Care Meeting House
wastewater treatment system was designed for an average flow of 12,000 GPD with BioClere
Trickling Filters followed by a moving bed anoxic reactor with carbon feed. The AquaPoint
treatment system is followed by a sand filter with UV Disinfection prior to subsurface discharge.
The system was installed in 2008. The average treatment levels in 2011 - 2012 were: TN = 3.7
MG/L; BOD5 = 10.5 MG/L; and TSS = 5.2 MG/L. This is a cold weather reference site.
The appendices and reference sections of this report have the following supporting documents
from AquaPoint including a detailed system proposal dated 06/24/15 for 30,000 GPD for Orient
Cluster Project; AquaCELL and BioClere Product Brochures; Treatment Media specifications;
(7) Reference site case studies; and an AquaPoint Company Capabilities Profile.
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4.3. Presby Environmental's Advanced Enviro-Septic (AES) - Passive NonMechanical Piping
Presby AES is a passive, non-mechanical advanced treatment system with a multi-stage,
permeable self-regulating biomat and a patented piping system. The primary system component
is the patented AES pipe which is a high-density plastic pipe that is ridged and perforated. A
skimmer tab extends inwardly at each perforation. A level of geo-textile fabric called the BioAccelerator (Presby Trademark) partially surrounds the outer surface along the bottom of the
pipe. A mat of coarse randomly oriented plastic fibers completely surrounds the outside of the
pipe. Another layer of geo-textile fabric surrounds the pipe's circumference and is stitched
together to hold the fiber mat in place. The finished pipe with fabrics is approximately 12" in
diameter. The AES is installed in a bed with a 6" layer of system sand directly below the beds
on an impermeable liner.
The Presby Advanced Enviro-Septic® Wastewater Treatment System in essence creates a selfsustaining, self-regulating biological ecosystem which is highly effective at treating effluent. The
bacterial population within the system adjusts as it is exposed to cycling aerobic and anaerobic
(wet and dry) conditions. The aerobic and anaerobic bacteria populations automatically adjust
based on what they are “fed” from the liquid effluent and the amount of oxygen present in the
system. The biomat which is a microscopic layer created by the waste-products of anaerobic
bacterial activity is responsible for treating the wastewater and regulating the rate at which fluid
moves through the system.
Slowing down the liquid effluent enables the bacteria both aerobic and anaerobic the time they
need to digest the organic waste materials in the effluent. The aerobic bacteria digest the
biomat, enhancing its permeability and preventing it from clogging. So while anaerobic bacteria
which exist in the part of the pipe that is regularly wet and oxygen free are continually building
the biomat, the aerobic bacteria are continually eating away at it, creating a natural balance that
results in passive, effective, long-term wastewater treatment. The result is a healthy biomat that
is not subject to clogging and which regulates the passage of liquid effluent so that it is not too
fast which allows time for the healthy bacteria to consume the organic materials and it is not too
slow which prevents any clogging or hydraulic overload.
The Presby AES proposal for the Orient Cluster System is designed for an average daily flow of
30,000 GPD and to achieve de-nitrification levels of < 10 MG/L in a cold weather environment.
The proposed AES Treatment system is a Multi-Level Enviro-Septic® configuration with
recirculation and carbon injection to achieve de-nitrification. The Presby AES system receives
septic tank effluent from the STEP collection system which goes through an initial screening
process, and then proceeds to one of two Imhoff tanks where sedimentation and additional
solids separation occurs. After the Imhoff tank, the effluent then flows to an equalization tank
where it is dispersed into the 3-level AES treatment bed. The treatment bed is H20 rated and
lined to capture the treated effluent. Once captured, the treated effluent is then pumped into a
recycling tank where approximately 50% of the treated effluent is recycled back to the Imhoff
equalization tanks via recirculation pumps for de-nitrification and the rest of the treated effluent
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is dosed into the dispersal area. A carbon source is added into the equalization tank to help
achieve maximum de-nitrification.
One of the key benefits of the Presby AES treatment system is that the AES piping component
is all passive with no mechanical parts or electricity required. However, with a larger 30,000
GPD system with a de-nitrification component there are a small number of quiet submerged
pumps required for the equalization tank and the recirculation tank. Overall the maintenance
requirement for the AES system is really low. The primary requirements are to ensure the tanks
are functioning properly, checking for sludge levels, minimal pump maintenance, chemical feed
for carbon additive, and whatever the sampling frequency requirements are.
The treatment bed is H20 rated so it allows for multiple uses of the space including parking over
the treatment bed. The Orient Cluster proposal includes an Anua Compact Monafil VOC odor
control unit to eliminate any possible odor issues that could arise from any extreme conditions of
really dense humid air. The AES venting system can also be configured such that the entire
treatment space could be green space, athletic fields or parking.
Last, the AES treatment media life is long to nearly limitless since it is all plastic and geo-textile
based. The AES complete treatment system footprint with tankage is approximately 11,500 SF.
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Presby Environmental has only the Blodgetts Landing reference site in New Hampshire as a
cold weather site with a large enough treatment capacity (50,000 GPD) and de-nitrification < 10
MG/L. The reference is given below and is an extremely successful example and highly relevant
to the Orient Cluster project.
Presby has also included review data from a 2012 WERF Review of the AES Technology.
Additionally, both NSF & Canadian BNQ testing data for the residential model of the AES which
has the same AES technology is included; MASSTC testing data for the AES residential model
is included; and a State of New Hampshire former Regulatory Official reference highlighting the
over 80,000 installed AES residential units in New Hampshire is included as well. See below for
a full listing of reference, testing, and certification data for Presby AES.
Overall, there are over 250,000 Presby AES & ES systems installed worldwide in 10 Countries,
in 26 US States, and in 7 Canadian Provinces.
1.) Blodgett Landing Municipal Treatment Plant - Newbury, NH:
The Blodgett Landing Treatment Plant is a 50,000 GPD facility that provides passive advanced
treatment and dispersal with de-nitrification. The treatment system has consistently exceeded
treatment level requirements while being easy to operate and maintain. The Presby AES system
was installed in 2011 to treat typical Municipal wastewater flows. The Blodgetts Landing system
is the same configuration as proposed for the Orient Cluster system.
The Septic Tank Effluent goes through the Presby initial rotary screen and flows into
sedimentation & settling tanks then pumped into the AES treatment beds with 50% of the
treated effluent recirculated back to the sedimentation tanks for enhanced de-nitrification with
the remaining 50% dispersed into infiltration basins and then to subsurface dispersal.
The average treatment levels for Blodgetts Landing as of August 2014 were: TN = 7.14 MG/L;
BOD = 6.0 MG/L; and TSS = 5.04 MG/L. Given the southwestern New Hampshire location this
is clearly a cold weather reference site.
The appendices and reference sections of this report have the following supporting documents
from Presby Environmental including a detailed system proposal for 30,000 GPD dated
05/05/15 for Orient Cluster project; Blodgett Landing Abstract reference site; WERF 2012
Analysis Report on Presby AES Technology; AES Achievement Summary containing all AES
system testing & certifications from Canadian BNQ for 2005-2013, NSF 2009; MASSTC 20092011; Van Wert County Ohio test data 2008; and reference letter dated June 1, 2010 from
William Evans, P.E. and former Administrator of Subsurface Systems Bureau, New Hampshire
Department of Environmental Services on the more than 80,000 Presby AES & ES systems
installed in New Hampshire.
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4.4. Delta Environmental - EcoPod Submerged Fixed Film Activated Sludge
System
The Delta EcoPod Denite system is a three stage treatment process with a fixed film media in
the form of submerged rigid corrugated PVC sheets. The septic tank effluent from the STEP
collection system flows into the primary equalization tank which serves to equalize peak flows
which usually occur in the morning and evening hours. The effluent then enters the first reactor
tank which has the submerged media and is being supplied with oxygen from an external air
compressor (blower). A large colony of bacteria called the biomass develops which is being fed
organic solids from the effluent along with oxygen from the external compressor. This biomass
digests the organic materials thus significantly reducing the BOD & TSS and it nitrifies the
ammonia. A feeding system will provide the required alkalinity in support of the nitrification
process. There are no moving mechanical parts or filters in this first stage EcoPod Reactor.
The Second Stage ECOPOD will have a variable frequency drive( VFD) and blower. The
blower will be used very minimally as this stage will maximize de-nitrification which requires an
anoxic condition. A mixer pump will be provided for the dilution zone of the ECOPOD tank in
order to keep the effluent moving and mixing for more efficient nitrate removal. A feed system
will dose minimal amounts of carbon into this stage to ensure proper microbial growth and
population for de-nitrification to occur.
The Third Stage ECOPOD will polish any residual BOD from the effluent prior to dispersal. A
recirculation pump will operate on a timer and move effluent back to the head of the treatment
train for additional nitrogen reduction. This recirculation rate will be monitored and altered
according to influent characteristics and plant operation.
Delta Environmental is proposing for the Orient Cluster project a three stage EcoPod - Denite
system the same as has been described above. The EcoPod will be configured to treat 30,000
GPA average design flow and to reduce TN to < 10 MG/L. The EcoPod will also reduce both
BOD and TSS to < 30 MG/L. The three stage EcoPod Denite process will go from an anoxic
condition in the primary equalization tank to an aerobic condition from the blowers adding
oxygen in the First Stage Reactor tank to nitrify the ammonia and reduce BOD and TSS. The
Second Stage EcoPod Reactor is an anoxic tank and will keep the effluent mixing while adding
a carbon source to maximize de-nitrification. The Third Stage EcoPod Reactor will provide
polishing for BOD removal and a monitored recirculation rate to send a percentage of the
treated effluent back to the First Stage EcoPod Reactor to further enhance the de-nitrification
process.
The estimated installed footprint for the proposed EcoPod - Denite System is 2,800 SF.
The Delta EcoPod - D has numerous benefits including its ability to reduce TN to < 10 MG/L
while meeting secondary treatment standards of < 30 MG/L for both BOD and TSS; EcodPod- D
is suitable for intermittent use; it has low sludge production; EcoPod - D has a simple selfcontained design with no valves or controls to manage; and the EcoPod _ has state-of-the-art
electronic controls.
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Delta Environmental is headquartered in Louisiana and all of their larger EcoPod - D
installations typically occur in the moderate to warm weather South-Central USA. The only
exceptions are a very recent installation in Ontario, Canada at Fleming College which has a TN
of < 10 MG/L requirement. Delta does not have test data for Fleming College as of yet. As soon
as they begin testing Delta will share the results with us. The other exception is a large EcoPod
- D system designed for a subdivision in the Washington DC metro area that is at the very early
stages of the projects build-out. The average design flow is 45,000 GPD. There are over 100
commerical-sized EcoPods installed in the USA. Three EcoPod - D reference sites follow with
two in Missouri and one in Alabama all meeting < 10 MG/L in TN.
1.) Buccaneer Bay - MO: This is a moderate to sometimes cold weather EcoPod- D installation
in Missouri with an average design flow of 27,000 GPD and a surface water discharge. The
system was installed in 2008. The average test data for 2008 - 2009 was: TN = 9.44 MG/L;
BOD = 5.96 MG/L; TSS = 4.125.
2.) Russell Crossroads - AL: Russell Crossroads is an EcoPod - D installation Alabama with an
average design flow of 30,000 GPD. The system was installed in 2009 and has a surface water
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discharge. The average test data for 2010 was: TN = 9.5 MG/L; BOD = 6.56 MG/L; TSS = 6.39
MG/L.
3.) Deer Valley - MO: Deer Valley is an EcoPod - D installation in 2008 is in a moderate to
sometimes cold weather site in Missouri. The average design flow is 12,000 GPD and has a
surface water discharge. The average test data for 2012 was: TN = 8.77 MG/L; BOD = 4.23
MG/L; TSS = 3.33 MG/L.
The appendices and reference documents for Delta Environmental include the 30,000 GPD
proposal for the Orient Cluster Project dated 04/22/15; EcoPod - D Operations & Maintenance
Costs with O & M Manual PDF; EcoPod System Specifications PDF; EcoPod - D Complete
Manual & Brochure PDF; EcoPod - D PPT dated 07/07/15.

4.5. Orenco AX-MAX Packed Bed Media Filter and MAX-BBR:
Orenco is proposing the use of two well respected wastewater treatment technologies to reduce
TN to < 10 MG/L in a 30,000 GPD cold weather environment. The first technology is the AXMAX packed bed media filter which uses textile sheets as treatment media with high levels of
surface space for bacteria to grow and consume organic waste. The second technology is the
more & more frequently used Moving Bed Bio-Reactor (MBBR) technology. Both are Attached
Growth treatment processes.
The advantage in using Attached Growth treatment process such as the AX-MAX packed bed
media filter and the MBBR is that they work well for smaller wastewater flows, they can
withstand intermittent flows as well as low and peak level flows. With these Attached Growth
technologies there is no need for sludge recycling, manual sludge wasting or sludge retention
time control.
Orenco Max-BBR is a fixed film moving bed biofilm reactor that has thousands of submerged
polyethylene biofilm carriers that constantly circulate on mixed motion basis. Each biofilm carrier
has a large surface area that supports large numbers of attached growth microorganisms. The
neutrally buoyant biofilm carriers move throughout the effluent column with oxygen and
organic/inorganic material available to them so they can absorb, oxidize and consume the
pollutants thus providing high levels of treatment. This dense population of bacteria provides
highly productive rates of treatment and enhanced nitrification/de-nitrification even in cold
weather climates. MBBR's allow for smaller treatment system footprints based on the high
productivity levels of the biofilm carriers.
The process proposed by Orenco Systems for the Orient Point 30,000 GPD project has been
designed with a similar process configuration as is used with activated sludge for biological
nitrogen removal. In the Orenco proposal, the media filter replaces the aeration tanks required
for activated sludge, yet produces the same high quality effluent that is low in BOD and TSS
and nitrifies 95% of the incoming ammonia while not producing any sludge that needs to be
wasted and processed.
The highly nitrified wastewater from the first stage of the system is then sent to the MBBR
where the carbonaceous bacteria that denitrifies the wastewater grows on the media within the
tank. In order for the process to work, the highly nitrified water must be in an anoxic zone
(low oxygen). The MBBR provides the anoxic zone as the concentration of oxygen in the MBBR
is less than 0.5 mg/l. The carbonaceous bacteria attached to the media will, in the presence of
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low dissolved oxygen and a carbon food source (Micro-C for example), strip the oxygen (O2)
from the nitrate molecule (NO3). This process reduces the nitrate into nitrogen gas and nitrous
oxide, which escapes from the water as gas bubbles. This post-anoxic de-nitrification is the
same as is used in the activated sludge process. The second stage AdvanTex media filter
polishes the denitrified wastewater before it is discharged.
The estimated installed footprint for the proposed Orenco AX-MAX & MAX-BBR system is
12,500 SF.

Orenco does not currently have any installations that utilize the MAX-BBR product. However,
the Orenco MAX-BBR unit in conjunction with our AX-MAX units with the same configuration as
proposed for the Orient Point, NY project are currently approved for installation at the East and
West Willington Rest Areas along I-84 in Connecticut. The systems, both approved by the CT
DEEP are going to be installed this summer. The systems are treating a very high strength
waste (influent TN to the AdvanTex system is approximately 200 mg/l) and the influent hydraulic
loadings are approximately 4,000 gpd, with peak daily flow of approximately 12,000 gpd. The
effluent from these systems are required to not exceed a TN limit of 25 mg/l, which is higher
than what is required for Orient Point, but is still an 85% reduction in TN, which is the same %
reduction required for Orient Point to meet the TN < 10 MG/L.
Since Orenco does not currently have any systems installed utilizing their MAX-BBR moving
bed bioreactor (MBBR) they are providing us with reference information and performance data
on systems that are currently installed without their MAX-BBR to show the TN reduction they
can achieve when not targeting that particular nutrient removal. The reference information and
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performance data are attached to their emailed letter dated 07/16/15 and are also included in
the reference section of this report below.
The typical TN value of the effluent from these systems is similar to that of their residential
onsite systems of approximately 20 mg/l or less and typically achieve a TN reduction of 60% to
70% without any post de-nitrification stage. The addition of the Orenco Max-BBR as a postanoxic denitrification unit should clearly allow for further reductions in TN in the waste stream to
meet the required effluent limit of 10 mg/l of TN.
Orenco has also made the following statement and commitment in their letter dated 07/16/15:
"Orenco continues to only use sound science and engineering in everything we do. And we are
willing to stand by that science and engineering and offer a performance warranty on our
system to ensure that the process is meeting the intent of the design, including meeting all the
permit limits. The performance warranty will be for a period of 3 years from startup of the
system. A performance warranty has been issued on another project recently designed and
approved in NY State."
"Orenco Systems has been a leader in the decentralized wastewater industry for more than 30
years. Orenco designs, manufactures, and markets quality, award winning equipment for
decentralized wastewater applications. Since the early 1980's, our engineers have assisted our
customers in finding right-sized, affordable solutions in all 50 U.S. states and in more than 70
countries around the globe. Our engineers and scientists have a combined total of more than
500 years of experience in the water and wastewater industries."
Orenco is clearly a leader in the Decentralized Wastewater Treatment Industry and is very
active in New York State and the Northeast with many installations for residential, commercial
and small Municipal (aka Clusters and Small Community) Decentralized systems. Orenco is
also a participant in the Suffolk County residential system lottery installation as one of four
manufacturers willing to donate and install a residential AdvanTex system. The near term
addition of the MAX-BBR system should allow Orenco to maintain a strong position as one of
the leading manufacturers with the ability to reduce TN to achieve single digit results (< 10
MG/L).
Attached is a Cold Weather Reference PDF from Orenco received 07/16/15 with the following
highlights:
1.) Granby Heights, MA - Condominiums: The (6) AX-100 systems were installed in February
2011 with a design flow of 8,600 GPD. The system has achieved the following treatment results:
TN = 16.3 MG/L for a 64% reduction; BOD5 = 23.5 MG/L; and TSS = 8.3 MG/L.
Orenco will be installing a pilot MAX-BBR moving bed bioreactor (MBBR) system at Granby
Heights to gain MADEP approval of the system to achieve a TN concentration of less than 10
mg/l. The start-up of the pilot system is scheduled for 08/2015 (later this month). This is a cold
weather site.
2.) Hillsdale, NY Community System: The Hillsdale Community System was installed in the
Summer 2008 and has a design flow of 35,000 GPD and an average daily flow of 18,000 GPD
for its (7) AX-100 systems that receive septic tank effluent from the 72 properties connected to
the STEP collection system flowing through two large equalization tanks and into the AX-100
treatment systems. Dispersal is to subsurface absorption beds. The system has achieved the
following treatment results: Estimated TN of 23.7 MG/L for a 60% reduction; CBOD5 = 10 MG/L;
and TSS = <5.0 MG/L. This is a cold weather site.
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3.) Fenner Hill Golf Country Club - Hopkinton, RI: The Fenner Hill Golf Club has (3) AX-100
systems installed in August 2006 with an average design flow of 5,760 GPD. There was no
influent data available from the reference but the effluent test results were: TN = 17 Mg/L; BOD5
= 7.25 MG/L; and TSS = 5.8 MG/L. This is a cold weather site.
4.) Bethlehem, NY Community System: The Bethlehem Community system has (5) AX-100
systems and was installed in January 2014. The average design flow was 8,500 GPD. The
system has achieved the following treatment results: Estimated TN of 29.1 MG/L; BOD5 = 4.5
MG/L; and TSS = 1.5 MG/L. This is a cold weather site.
The appendices and reference documents for Orenco include: The Proposal dated 04/27/15 for
a 30,000 GPD de-nitrification system for Orient Cluster project; Letter dated 07/16/15
highlighting planned first time installations of the new MAX-BBR system and an additional
willingness to provide a performance guarantee for the MAX-BBR proposed system; Cold
Weather References document received 07/16/15 via email; Orenco Company Highlight Slides
PPT 07/2015; AX-MAX Product Brochure.

4.6. Evaluation of Treatment Alternatives
The evaluation of treatment alternatives was based on meeting the best combination of
treatment performance especially for reducing nitrogen to < 10 MG/L; successful reference sites
& testing data for design flow size and nitrogen reduction in cold weather locations; lowest
possible capital costs; lowest possible annual operations & maintenance costs; and the ability to
meet or gain Regulatory approvals.

4.6.1. Capital and O & M Cost
Orient 30,000 GPD Cluster Treatment System Cost Estimate Summaries
by Bob Eichinger, Onsite Engineering, PLLC
August 11, 2015

Treatment
System

Treatment
Tanks

Total
Estimated
Equip. Cost

AquaPointBioClere

$236,420.00

$142,875.00

$379,295.00

$18,320.00

Delta-EcoPod

$246,870.00

$461,370.00

$25,550.00 $12,954.00

OrencoAXMAX
Presby-AES

$647,037.00

Manufacturer

$397,000.00

$214,500.00
(Included)
(Included)

$647,037.00
$397,000.00

Annual O & M

Annual
Power
$9,660.00

$16,140.00

$6,371.00

** $15,000.00

$3,200.00

* These cost estimates are for illustrative purposes only. We have attempted to capture
all major equipment cost components but the final costs can only be determined based
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on more specific design criteria and should include full installation costs. The above
summary estimates do not include installation costs, delivery costs, and taxes where
applicable.
** Estimated O/M by Onsite Engineering for Presby. Presby still insists no significant
maintenance costs but they do have pumps for equalization & recirculation tanks and will
require some pump-out frequency.

4.6.2. Treatment Performance
All four treatment system manufacturers are confident of their ability to treat 30,000 GPD and to
meet the TN <10 MG/L critical treatment objective. All of the Orient Cluster proposals have an
average daily design flow of 30,000 GPD and meeting the TN treatment objective of < 10 MG/L
as well as the < 30 MG/L treatment objective for BOD and TSS.
Only Orenco Systems has not shown via reference site data an ability to meet the < 10 MG/L
TN. They are proposing a new product designed to reduce TN to single digits called the MAXBBR as described in this report in the above Section 4.2.4. Further, they are willing to post a
performance bond as well as having their first two MAX-BBR installations in CT later this month
and they have an upgrade installing a MAX-BBR at the Granby Heights, MA reference site. All
of the above are included in Section 4.2.4 and in the appendices & references section of this
report. Given Orenco's strong position as one of the Decentralized Wastewater Treatment
System Industry's leading manufacturers and their soon to be installed MAX-BBR client sites,
Orenco should continue to be viewed as a very good treatment option for the Orient Cluster
project.
All of the manufacturers have shown the ability to meet the < 30 MG/L for both BOD & TSS
treatment objectives.
The best treatment performance (BTP) result for each manufacturer is shown below as it relates
to the 30,000 GPD design flow, TN reduction, cold weather location and subsurface discharge.
These examples are taken from the references described in the above Sections 4.2.1 thru 4.2.4.
BTP1.) AquaPoint - Canal Bluffs Condominium - Bourne, MA:
2- BioClere Trickling Filters with an Anoxic Reactor for a 38,000 GPD design flow with
subsurface discharge. TN = 3.2 MG/l; BOD5= 2.9 MG/L; and TSS = 5.0 MG/L . Installed in
2008. Massachusetts is a cold weather reference site.
BTP2.) Presby - Blodgetts Landing Municipal - Newbury, NH:
Presby AES for a 50,000 GPD design flow with subsurface discharge. TN = 7.14 MG/L; BOD =
6.0 MG/L; and TSS = 5.04 MG/L. Installed in 2011. New Hampshire is a cold weather site.
BTP3.) Delta - Buccaneer Bay, MO:
EcoPod - D for a 27,000 GPD design flow but with surface water discharge. (No Delta reference
given for subsurface at design flows above 10,000 GPD). TN = 9.5 MG/L; BOD = 5.96 MG/L;
and TSS = 4.13 MG/L. Installed in 2008. Missouri can be considered a cold weather to
moderate weather state.

Decentralized Wastewater System Evaluation

Page 44

BTP4.) Orenco - Granby Heights, MA Condominiums:
AdvanTex AX-100 systems for a 8,600 GPD design flow with subsurface discharge. TN = 16.3
MG/L; BOD5 = 23.5 MG/L; and TSS = 8.3 MG/L. An Orenco MAX-BBR will be added to the
Granby Heights treatment system in the next few months to reduce TN to < 10 MG/L.

4.6.3. Operational & Maintenance Considerations
Based on the design flow of 30,000 GPD and treatment system types we will need a Certified
Wastewater Operator Grade Level 1 or 2. The number of hours recommended per manufacturer
varied with AquaPoint estimating the least and Delta estimating the most. The range was from
30 minutes to 60 minutes per day. It will be at least a minimum of 30 minutes a day for all
proposed treatment systems.
Presby believes their AES is an almost completely passive operation but we believe based on
the need for equalization & recirculation tanks and chemical feeds they will be closer to the
Orenco and AquaPoint treatment systems in terms of cost and time.
Power costs were lowest for Presby with an estimated $3,200.00 per year as the AES is a
passive system. The Presby equalization & recirculation tanks require pumps and electricity.
Delta EcoPod - D had the highest estimated power usage and costs of $12,954.00 per year.
Pump-out frequency and costs were lowest for Orenco at $600.00 per year and highest for
AquaPoint at $4,500.00 per year. Orenco maintains that pump-out frequency for their products
is not needed for up to 15 years. They have significant internal test data backing up this claim.
All proposed systems have chemical additives for carbon and alkalinity.
Sampling requirements will be established by the Regulatory Agency from either NYSDEC or
SCHDS.

4.6.4. Regulatory Acceptance
There will be a need for variances from SCHDS in particular since the Orient Cluster Project is
designed for treating 30,000 GPD which is above the SCHDS listed limit of 15,000 GPD for a
small community sewerage system. Additionally, we will likely be using some of the SCHDS
Appendix A, Table A-2 modified separation distance setbacks.
SCHDS has requested that any treatment technology not on the pre-approved list referenced
prior in 4.1.1 Regulatory Framework have five cold weather reference sites with Total Nitrogen
levels reduced to < 10 MG/L. There are no current manufacturers outside of the pre-approved
list that meet this reference requirement. However, we feel it is important to use this report to
expand the pre-approved treatment list of manufacturers and not be limited to it. The AquaPoint
BioClere system is one of the four systems we evaluated. They are the only one that is on the
pre-approved list for up to 15,000 GPD.
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There is no SCHDS pre-approved list for design flows above 15,000 GPD. The guidance that
the Orient Cluster Project Team has been given related to a 30,000 GPD Cluster from SCHDS
is to pursue the cold weather references for any additions to the pre-approved list.
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5.
5.1

Wastewater Disposal System Alternatives
Regulatory Framework

There are three main sets of Wastewater Treatment System Design Standards applicable to the
Orient Cluster Alternative Wastewater Treatment & Disposal Systems.
The first and local Regulatory Authority is Suffolk County Department of Health Services Division of Environmental Quality (SCDHS). The second is the NYS-Department of
Environmental Conservation (NYSDEC) Intermediate Wastewater Treatment System Design
Standards.
The third Design Standard commonly referred to as the Ten States Standard is referenced by
SC DHS-DEQ (pages 16-17 and Appendix B) as applicable for larger scale sewage treatment &
disposal systems > 15,000 GPD.
1.) Suffolk County DHS Standards for Approval of Plans and Construction for Sewage Disposal
Systems for Other Than Single-Family Residences dated July 15, 2008 with Appendices A, B &
C and relevant General Guidance Memorandums when issued.
2.) NYSDEC Design Standards for Intermediate Sized Wastewater Treatment Systems dated
March 5, 2014. As can be read, this Design Standard is a recent 2014 upgrade from the prior
1988 NYSDEC Intermediate System Design Standard with many of the Decentralized collection,
treatment & dispersal components considered for this report included in the new DEC Standard.
NYSDEC may also choose to review for approval any treatment & disposal system above 1,000
GPD and whenever a SPDES Permit is required. NYSDEC typically delegates its approval
authority to SC DHS-DEQ for systems > 1,000 GPD and < 10,000 GPD.
3.) GLUMRB "Recommended Standards for Wastewater Facilities" 2014 Edition (Also known as
“Ten State Standards”.
The GLUMRB “Recommended Standards for Wastewater Facilities" are also referenced by
Suffolk County DHS for any Treatment Works and disposal systems greater than 15,000 GPD.
See pages 16-17 of their July 15, 2008 Standards.
The main issue for deciding which disposal system is used relates to the application rate or the
GPD hydraulic loading rate per SF. The NYSDEC Intermediate Systems Standard determines
the hydraulic loading rate based on the type of soil and its percolation rate. For Orient, the
average percolation rate is typically 6-7 minutes per inch for fine sand to loamy sand. The
NYSDEC Intermediate Design Standards (Table E-1 on page E-4) assigns a 1.0 GPD/ SF

loading rate for that percolation rate and soil type. The SCDHS allows a 5.0 GPD/SF loading
rate for non-filtered effluent and a 10.0 GPD/SF loading rate for positive filtered effluent.
We have decided to be conservative and utilize a 2.0 GPD/SF hydraulic loading rate.
The other issue is the difference in expansion field requirements. NYSDEC recommends using
three sections each with 50% of the design flow = 50/50/50 methodology whereby there is
150% of the design flow built-out for disposal. In this scenario, 2 of 3 disposal fields are in
service at a time with the 3rd field resting. The three fields are rotated so each gets the same
level of usage. SCDHS requires a 100% expansion field set aside.
We have decided to use a reasonable combination of both: We will have the 50/50/50 build out
and a 4th section equal to 50% of the design flow will be set aside to be built if a problem
occurs. We believe this will satisfy both NYSDEC and SCDHS requirements. Space is a scarce
commodity in the Hamlet of Orient.

5.1.1 Objectives for Evaluating Disposal Systems


To provide an additional level of treatment that contributes to reducing Total Nitrogen by
staying high in the soil profile for plant nutrient uptake.



Disposal systems with the highest hydraulic loading rate that still contribute to incremental
treatment especially for Total Nitrogen.



Smallest disposal system footprint to maximize the limited land space available within
Orient.



Disposal Systems allowed under the NYSDEC & SCDHS Design Standards.



Disposal systems that have low capital costs.

5.2

Disposal Alternatives

5.2.1 Subsurface Leaching Pools
Leaching Pools are made of concrete, circular with eight foot to ten foot diameters. They are still
the most common form of wastewater disposal in Orient as they have the smallest foot print of
the available wastewater disposal systems in Suffolk County.
The most significant reason not to choose Leaching Pools is the potential for groundwater
contamination since leaching pools are by design between three feet and twenty-five feet deep
with open bottoms. This design can cause significant reductions in the separation distance to
groundwater. Where there is a high level of groundwater Leaching Pools should not even be
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considered. Additionally, the Hamlet of Orient does not have a public drinking water supply. All
properties have individual wells. Leaching Pools are not the best choice with private individual
wells. Leaching pools are not high in the soil profile so there is no opportunity for additional
nitrogen reduction through vegetative uptake of nutrients.

5.2.2 Open Air Recharge Beds
Open Air Recharge Beds are allowed in Suffolk County as indicated in SCDHS Appendix. They
are not an approved NYS-DEC disposal technology. Open Air Recharge Beds have a maximum
four foot depth and must be divided into four independent zones with valves for alternate
dosing.
There are several significant reasons besides not being approved by DEC not to choose Open
Air Recharge Beds: Primarily due to the potential for foul odors; the negative visual aspects of
an exposed open air wastewater pool; and the required setbacks to buildings of 400' and to
property lines of 300'. Given the limited property available for a Cluster System in Orient, Open
Air Recharge Beds are not a good choice. Since they are open air and not high in the soil
profile, there is no opportunity for additional nitrogen reduction through vegetative uptake of
nutrients.

5.2.3 Pressurized Shallow Narrow Trenches
Pressurized Shallow Narrow Trenches (PSNT) are typically 12 inch wide and the trench bottom
is 18 inches below grade. They are placed high in the soil profile usually 8 to 12 inches below
grade. PSNT do a very good job of reducing nitrogen based on their high soil profile placement.
The University of Rhode Island (URI) Study referenced in the Clark Engineering Phase I Report
dated 12/23/13, highlights a potential nitrogen reduction of between 33% - 73% for secondary
treated effluent.
Because we are so space constrained in Orient for a 30,000 GPD disposal system, PSNT is not
the best choice as it requires twice the space of an Absorption Bed and is significantly more
expensive.

5.2.4 Absorption Beds
Absorption Beds discharge effluent via pressure distribution into buried perforated PVC pipes
that are surrounded by gravel. Absorption Beds have a shallow placement advantage which for
the Orient Cluster project would be 18 inches below grade. This shallow placement in the soil
profile allows for more aerobic activity and thus the ability to see some incremental reductions in
Nitrogen. The main advantage with beds is the significant space savings versus trench systems
like PSNT and Drip as there is no "wasted" space between trenches.
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Absorption Beds allow for a large disposal capacity on the least amount of space while staying
relatively high in the soil profile. These advantages are further supported by the lower cost of
beds versus trench disposal systems.

5.2.5 Gravel-less System - GeoMat
The GeoMat Leaching System (GLS) is a gravel-less approved disposal technology by NYSDEC.
The GLS is comprised of a core of fused, entangled plastic filaments with a geotextile fabric
bonded to one side. A pressure distribution line is installed on top of the core and covered with
another layer of geotextile fabric. GLS is designed for maximum treatment and infiltration of
wastewater into soil. In certain instances, it has been used for subsurface irrigation. GLS can be
utilized with pretreated wastewater or septic tank effluent.
GLS is typically installed in a horizontal orientation. GLS is also modular and can be installed in
vertical and multi-planer applications. It is available in 1 inch thicknesses and comes in
standards widths of 6 inch, 12 inch and 39 inch.
A pressurized distribution pipe typically runs the entire length of the GLS and provides for
uniform application of wastewater down the entire length. Additionally, GLS can be configured
with a time dose pump station for greater flow equalization. The combination of pressure dosing
and flow equalization serves to reduce the peak hydraulic loading. Based on the one inch thick
mat design, GLS is placed high in the soil profile and is able to contribute to incremental
nitrogen reduction.
When GLS is installed in a bed configuration, it can be butted together into a traditional bed
configuration and still meet the NSF certification. The GeoMat 3900 (1 in. deep x 39 in. wide)
has 3.25 square feet of surface area per linear foot. If the Orient native soil is suitable, the GLS
may be able to be installed without a sand layer under it.
We will be considering a GLS system within an Absorption Bed configuration using the GLS
3900 which has a 1 in. deep by 39 in. wide mat. Manufacturer’s information about the GeoMat
system is included in the Appendix.

5.2.6 Drip Disposal:
Drip Disposal is an approved NYSDEC alternative disposal technology as is listed on page E-1
of their Intermediate System Standard dated March 5, 2014. Drip systems in NYS must be
preceded by a pre-treatment system to prevent any clogging of the emitters.
Drip irrigation is a dispersal method that uses ½ inch diameter tubing with emitters spaced every
two feet. A pump is used to pressurize the drip tubing and the pre-treated effluent is dispersed
through the emitters. The small diameter tubing is typically placed near the surface (anywhere
from 8 in. to 12 in. below grade) which maximizes the aerobic activity high in the soil profile thus
providing incremental nitrogen reduction. This high soil profile placement also allows for a
maximum vertical separation to any limiting condition such as high groundwater. A small
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volume of effluent is emitted evenly along the drip lines which decreases the soil loading
requirement per square foot. Time dosing is usually part of any drip design.
A significant advantage with drip disposal is the opportunity for treated wastewater reuse. The
typical usages would include irrigation for golf courses, parks, and even limited agricultural use
for non-human consumables such as livestock feeds.
Because we are so space constrained in Orient for a 30,000 GPD disposal system, Drip is not
the best choice as it requires twice the space of an Absorption Bed and is significantly more
expensive.

5.3

Recommended Alternative

5.3.1 Description
We have decided on two versions of a shallow placed Absorption Bed disposal system for the
Orient Cluster project. The first version is a traditional pipe & stone Absorption Bed. The second
version replaces the pipe & stone distribution with the GeoMatrix GLS 3900 geo-textile mat.
Our primary reasons for selecting these two solutions are based on space constraints within
Orient for a large disposal system and the ability to significantly reduce costs for the 30,000
GPD disposal system.
Both versions will have 3 sections each designed for 50% of the design flow = 15,000 GPD per
section. We will keep two sections in service and allow one at rest. We will also set aside an
area for a fourth section to provide 100% expansion as required by SCHDS.
As noted earlier in Section 5.1.1, we have decided on an application rate of 2.0 GPD/SF giving
an area required per section of 7,500 SF (15,000 gpd/2 gpd/sf = 7500 sf).
Proposed are six beds per section with each bed 15 ft. wide x 84 ft. long. A typical absorption
bed section is shown in Figure 5.1

Decentralized Wastewater System Evaluation

Page 51

Figure 5-1 Disposal System Absorption Beds

There will be an effluent pump station following the wastewater treatment facility with duplex
pumps, level controls, and valves to allow isolation of the resting section. There will be one
pump per operating section.
There are six beds per section and a pump will alternate flow between one of the three pairs of
beds.
There are distributing valves at each bed and each cycle will alternate between one of six pipes
(three pipes per bed). The design will provide 20 foot spacing between the beds for access to
piping and any other components. Treated effluent will be pumped from the pumps to the
absorption beds in 2 in. diameter force mains.
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We have an estimated cost of $375,000.00 for the traditional pipe & stone Absorption Bed
based on the above design criteria which includes the below components.






Disposal System pump station with duplex pumps, valves and controls.
Distributing valves – (1) 3 way and (3) 6 way valves per section
2 inch diameter force Mains
Absorption beds with perforated pipe and stone bedding.
Backfill, topsoil and seeding.

The second version Absorption Bed design uses the GeoMat 3900 GLS which is 1 in. deep and
39 in. wide with 1 ½ in. diameter perforated pressure distribution piping. We are using four
sections/bed with 4 in. spacing (between and ends) for a total width of 14.67 ft. wide. Each bed
will 85 ft. long.
We have an estimated cost of $360,000.00 for the GeoMatrix version as described above. The
slightly lower cost is based primarily on eliminating the need for stone bedding around and
under the pressure distribution piping.

5.3.2 Performance
The shallow placement of the Absorption Beds allows for additional Nitrogen reduction by the
covering vegetation.
The Adsorption Beds require significantly less space than the PSNT or Drip Dispersal Systems
based on the "wasted" space between trench systems like PSNT & Drip.

5.3.3 Regulatory Acceptance
The two preferred disposal systems we have chosen are both Absorption Beds with shallow 18
in. placement and are on the NYS-DEC Intermediate Systems approved disposal system
standard technologies list (Page E-1).
The first version Absorption Bed will utilize a pipe & stone design. The second version will be a
GeoMatrix 39 in. wide Gravel-less GeoMat design. Both versions provide for pressure
distribution of the treated effluent within the Shallow Absorption Beds.
For both versions, we will utilize isolation valves to have 2 of 3 sections in service while the 3rd
section is at rest. Usage of the sections will be rotated so all three sections are used equally
over time.
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6.

Treatment Site Identification

6.1. Previous Orient Study
6.1.1. Overview
Potential sites for a decentralized system for the Hamlet of Orient were previously identified in
the study; Orient, NY Decentralized Wastewater Collection & Treatment Feasibility Study,
Phase 1 Potential Site Identification, December 2013 by Clark Engineering & Surveying, P.C.
This will be referred to as the Potential Site Identification Study and is included in the Appendix
A-6.
This report identified potential sites for a decentralized collection, treatment and disposal system
similar to those identified in this report.

6.1.2. Initial Screening Process
Graphic Information System (GIS) mapping of the Orient Hamlet was obtained by Peconic
Green Growth LLC with the assistance of the Town of Southampton GIS Department.
To provide an initial indication of potential parcels, a map was prepared which showed a 200
foot buffer around all existing buildings. As explained further in Section 6.3, this is the minimum
distance between a proposed enclosed wastewater treatment system and buildings. This map
is shown as Figure 6.1.

Figure 6-1 200 Foot Buffer to Buildings

In the Potential Site Identification Study, the following screening criteria were developed and
applied to the tax parcel maps:

Table 6.1 Treatment Site Initial Screening
Criteria
Initial Screening
Vacant parcels with usable land less than 3 Excluded
acres
Occupied Parcels with less than 5 acres
Excluded. Assumes 5 acres needed to buffer
existing house lot
100 year flood plains and SLOSH areas
Excluded
State and Federal Wetlands
Excluded
Streams, wetlands or protected water bodies Excluded areas within 100’
Steeply sloped areas (>15%)
Excluded
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Mapping showing the application of each of these criteria is found in Figure 6.2.

Figure 6-2 Parcel Suitability for Wastewater Disposal
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This process resulted in the identification of the sites listed below:
Table 6.2 Potential Wastewater Treatment Sites after Initial Screening
Parcel
#
1

Tax Map #

Property
Location
Orchard
St.

Acres

Comment

2500.400.11009

Property
Owner
Morton

13.5

2

2700.100.2003

Guadagno

Orchard
St.

6.0

3

1800.200.23001

Oysterponds
School District

Route 25

12.9

4

1800.200.33000

Boyle

Route 25

7.88

5

1800.200.34000

Boyle

Route 25

22.3

6

1800.600.4001

Latham

Platt
Road

11.7

7

1800.600.5002

Apostle Trust

Route 25

4.2

8

1800.600.5003

Apostle Trust

Route 25

3.1

9

1800.600.14009

Khedouri
Corp.

Route 25

62.4

10

1800.300.9009

Caslenova

Route 25

11.3

11

1800.300.30003

N. Brown LLC

Route 25

28.5

12

1800.400.1003

Oysterponds
Corp.

Route 25

16.8

13

1800.400.7007

Route 25

18.8

14

1300.200.8002

Sepenoski
Family
Farm
LLC
Benjamin

22.8

15

1400.200.29003

Orient West LLC

Heath
Drive
Old Road

Nursery in Ag district, parcel in
SLOSH, open space as part of
conservation subdivision plans
Farmed field in Ag. District,
small portion of parcel in
SLOSH, open space as part of
conservation subdivision plans
School playing fields behind
school building, Duplication of
fields, most activity is west of
building.
One large storage structure,
horse paddock
Several large structures,
storage and agricultural uses,
pasture
Ag District, garage, farmed
fields, portion of parcel in
SLOSH
Ag District, farmed fields,
Suffolk County owns
development rights
Ag District, farmed fields,
Suffolk County owns
development rights
Ag District, farmed/fallow fields,
southern half of parcel in
SLOSH, Town of Southold
owns development rights
Ag District, farmed/fallow fields,
Suffolk County owns
development rights
Ag District, farmed fields, part
of proposed conservation
subdivision involving 4
separate parcels
Ag District, farmed fields,
Peconic Land Trust
Preservation Easement
Ag District, farmed fields, Town
of Southold owns development
rights
Ag District, farmed fields

8.7

Farmed field, southern portion
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16

1400.200.29004

Orient Point LLC

Old Road

4.6

17

1900.200.12002

Orient East LLC

Old Road

16.8

18

2000.100.2002

Whitsit

Terry
Lane

19.2

19

2000.100.3007

Route 25

30.6

20

1500.200.17006

Egan
Amelias Sound
Properties Inc.

Route 25

32.3

of parcel in SLOSH
Field used as private airport
with barn/hangar, southern
portion of parcel in SLOSH
Fallow field, landing strip,
southern portion of parcel in
SLOSH
Ag District, farmed fields,
portion of parcel in SLOSH,
Protected Town of Southold
open space
Ag District, farmed fields,
wooded area, portion of parcel
in SLOSH, Protected Town of
Southold open space
Fallow field, southern portion of
parcel in SLOSH

These sites are shown on Figure 6.3.

Figure 6-3 Potential Wastewater Treatment Sites
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6.2.

Additional Screening

6.2.1. Agriculture and Use Limitations
As part of this report, these 20 parcels were further reviewed based on current land use.
Parcels that contained food crops were eliminated from further consideration. While recycling of
wastewater for irrigation purposes is technically feasible, the additional level of filtration and
disinfection would greatly increase the treatment system costs. Additionally, agricultural farms
where annual plowing occurs were eliminated as the plowing could not occur over the disposal
fields.
After identifying the above parcels, Peconic Green Growth contacted each property owner to
discuss the potential willingness to sell the land for use as a wastewater treatment plant site.
Property owners who were unresponsive or opposed to the idea were dropped from further
consideration. In addition, some lots were dismissed from further consideration because of
changes in use proposed by the owner, such as change in agricultural use or plans for
development.

6.2.2. Protected Lands
Several other lots were found to have conservation restrictions. After conversations with the
Town of Southold, it was evident that there would be difficulties in voiding or interpreting certain
restrictions on protected parcels, which vary according to the funding programs, due to both
regulatory restrictions and a lack of will to request the changes needed. The Town felt that the
only open space properties suitable for wastewater treatment were those created for a typical
subdivision without any purchase of development rights. The use of public funds was the critical
factor. The Town generated a map of eligible sites. These are identified with letters on Figure 61. Unfortunately the parcels identified by the Town were either limited in size, in a wetland or
SLOSH area, had inadequate setbacks, or had private owners reluctant to volunteer their
properties. For a more in-depth discussion of the use of preserved lands for wastewater
treatment see Appendix C.

6.2.3. Other Considerations in Site Selection
The human element is a factor in site selection. The most desirable site is not attainable, except
through eminent domain, if the owner is not willing. Even the most liberal of owners are reluctant
to volunteer their properties as potential treatment sites, mostly due to fear of the unknown.
People are afraid of the potential impact that a community wastewater facility would have on
property values. Pilots are therefore needed to help people realize that their fears are
unfounded. It also means that aesthetics, odor control and maintenance are critical factors for
community acceptance of systems in already developed communities.
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In contrast, there are parcels where owners are willing to have their parcels considered, but
conditions are not optimal, such as shallow depths to groundwater, proximity to wetlands,
distance to proposed districts, or insufficient clearances to habitable buildings or lot lines. Four
lots were volunteered for considerations (V1-V4) that were not on the original list. Another site
was on the market in a target community (21). These limitations highlight the fact that alternative
strategies are needed when optimal conditions are unobtainable in existing neighborhoods. For
instance one site (V2) was long and narrow and, while compliant with setbacks to buildings,
didn’t meet lot line setbacks. Another parcel incorporated farmland, a gravel pit, and wetlands.
An alternative approach using subsurface wetlands and reconstructed wetlands for dispersal
before discharge was considered but dropped due to regulatory difficulties and the lack of
interest evident in the community to be serviced.
As a result of these factors the list of lots considered in this study are as follows:
Table 6.4 Potential Parcels after Tertiary Screening
Parcel
ID
3

Total Area (acres)
12.9

4

8

5

22.3

16

4.6

17

16.8

6.3. Site Analysis
Each of the remaining lots above were further evaluated based on layouts of proposed
treatment plant facilities and disposal fields. The SCDHS Standards for Approval of Plans and
Construction for Sewage Disposal Systems of Other Than Single-Family Residences, contains
a number of considerations in the siting of treatment systems.
Disposal systems may not be sited in certain areas, including sites that have the following
constraints:







Subject to erosion
Slopes >15%
Unsuitable soils
Areas where runoff concentrates
Inaccessible for maintenance
Creates potential public health risk

The regulations require a 100% replacement/expansion area for both the treatment facility and
the disposal area.
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The regulations also provide two tables of minimum separation distances between parts of the
treatment or disposal system and features such as buildings, property lines and surface waters.
The separation distances applicable for systems between 15,000 gallons per day (gpd) and
30,000 gpd are listed in Appendix B, Table B1 as follows:
TABLE B l- REQUIRED MINIMUM SEPARATION DISTANCES

DISTANCE TO
STRUCTURE OR
BUILDING
SETBACK

DISTANCE TO
PROPERTY LINES

Sewage Treatment Processes Open To
The Atmosphere

400' 3

350' 3

Sewage Treatment Processes Enclosed
In a Building 1

200' 2 '

150'

Effluent Recharge Beds

400' 3

300' 3

25'

25'

Leaching Pools
Chemical Storage

All chemical storage, whether in dry bulk form and/or
liquid stored in tanks shall meet the provisions of
Article 12 of the Suffolk County Sanitary Code.

1.

Odor and noise control devices in accordance with good engineering practice.

2.
3.

Non-residential structures located on the same parcel may quality for lesser distances.
I 00 foot buffer to areas of substantia l human use is to be included in this distance.

These separation distances anticipate larger conventional treatment systems which may have
open tanks exposed to the atmosphere or contained within a building and which involve sludge
handling and storage.
For the treatment systems being considered in this report, there will be no sludge handling or
storage because sludge will be retained in the STEP system septic tanks. In addition, there are
no open tanks exposed to the atmosphere or contained within buildings. Because of the
reduced probability of odor or other impacts to neighbors, it is proposed to seek a variance for a
decentralized treatment system and use the separation distances in Appendix A, Table A.1
which are for systems up to 15,000 gpd. The SCDHS has also expressed an intention to
expand the limit for Appendix A to 30000 gpd for eligible systems.
These separation distances are as follows:
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TABLE A l - MINIMUM SEPARATION DISTANCES **

Separation
Distances From
The Nearest
Of:
Enclosed
Process Tanks
and Expansion
Area
Leaching Pools
and L.P.
Expansion Area

To
HABITABLE
* Building

To NONHABITABLE
Building

200ft.

25ft.

To Area of
Substantial
Human Use
(Buffer Area)

100ft.

100ft.

25ft.

May Be
Included

To Property
Lines

To Surface
Water

150ft.

100 ft. or as set
by NYSDEC or
local wetlands
permit.

25ft.

100 ft. or as set
by NYSDEC or
local wetlands
permit.

For purposes of this appendix , HABITABLE buildings include those buildings intended for permanent
or transient residency or recreational use, and commercial buildings in substantial use by the public
(i.e., condos , apartments , co-ops, PRC, assisted living, townhouses , hotels, motels, community
clubhouses, office buildings , retail stores, restaurants, etc.).
** The minimum separation distances found in TABLE 2 of the (main body of the) STANDARDS also apply
to modified subsurface sewage disposal systems and small community sewerage systems.

The above separation distances were used in developing potential layouts for the sites being
considered.

6.3.1. Evaluation of Selected Parcels

In applying the required separation distances, Site 16 was found to be too narrow. The
remainder of the sites proved viable for accommodating a 30,000 gpd treatment and disposal
system.
Site 17, although viable as a treatment and disposal site, is located at a significant distance from
the priority service areas identified in Section 2. The cost of collection system piping to this lot
would be excessive.
In order to accommodate a 30,000 gpd system at Site 3, almost all of the School’s recreational
fields would be impacted. Wastewater reuse projects elsewhere have used treated and
disinfected wastewater for irrigation of play fields, but because of the added cost and potential
regulatory issues this option is not being considered further at this time.
In discussions with the owner of Sites 4 and 5, there is a preference to use Site 4 rather than
Site 5. Also, the Town of Southold prefers to avoid the use of land that can be used for farming.
The smaller site has less impact. There is a further preference by the owner as to where to
locate the facilities on Site 4 in order to preserve scenic vistas.
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While the Town doesn’t like the idea of using school grounds for wastewater treatment, if the
lands were not labeled school property, the location is acceptable. Many residents prefer the
school site, as it reduces the cost of land acquisition. The school does not want to be in the
wastewater treatment business, so the operation and management responsibilities need to lie
with another organization. The school is open to considering use of their property, but would
prefer that the school not be the only site.
Taking these factors into account, the recommended site layout uses a portion of both Site 3
and Site 4. With this layout, the use of recreational fields has been minimized and the facilities
have been placed on Site 4 in an area that would be preferable to the current owner.
At this point, there has not been any detailed conversation with the property owner as to cost to
purchase the land or any commitment to sell the property. These conversations would be a
subsequent step in further development of this project as discussed in Section 9.
The conceptual layout of the preferred site is shown in Figure 6.4. Shown in this figure is the
location of the proposed wastewater treatment system and disposal fields. As required by
SCHDS, a 100% replacement/expansion area has been provided for both the disposal system
and wastewater treatment system.
The wastewater treatment facility requires an access road for maintenance vehicles, and an
easement for locating the force main from the service area to the treatment facility. In addition,
the wastewater treatment facility requires an electrical service and water supply. It is
anticipated that an underground electrical service will be provided and the water supply will
consist of an onsite well and water line to the Control building.
The area designated for the wastewater treatment system includes the wastewater treatment
equipment and related improvements including a control building, pad mounted electrical
transformer, and pad mounted generator. This area would be enclosed in a fence for security
reasons. A schematic of the wastewater treatment facility area, based on the Orenco system, is
shown in Figure 6.5.
As further detailed in Section 5, three sections of disposal systems are shown along with an
area set aside for a 4th section. Two sections, each sized for 50% of the flow, will be used at a
time and the required 100% expansion area is provided by the resting area plus the set-aside
area.
Each disposal section shows 6 absorption beds with 20’ spacing between beds for piping and
access.
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Figure 6-4 Conceptual Layout of Preferred Site
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Fig 6.5 Wastewater Treatment Layout
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7.

Recommendations

7.1. Recommended Collection, Treatment and Disposal

Based on the evaluations in Sections 3, 4 and 5, the recommended wastewater system is as
follows:


STEP collection system using on-lot septic tanks and septic tank effluent pumps that
discharge to a Force Main.



Further discussion is required with Suffolk County to determine which of the evaluated
systems would be acceptable for a 30,000 gpd system. For the purposes of this section,
we have based the estimated costs and system layout on the Orenco Treatment
System, as their proposal was the most inclusive and therefore most conservative from a
cost estimating perspective.



The recommended disposal system consists of absorption beds using the Geomat
gravelless absorption system.

7.2. Service Area and Treatment & Disposal Site
In Section 2, two priority service areas were identified as containing parcels where continued
use of onsite systems, even with upgrades, is of concern. These two areas are Orient Point at
the east end of the Hamlet and the “Village Cluster” along Village Lane.
These areas were identified as priority areas because of the small size of the lots and/or high
groundwater conditions.
Unfortunately, no treatment and disposal sites of sufficient size were identified in the Orient
Point Area. As a result, only the Village Cluster area is recommended to be served by a
decentralized wastewater system.
Three treatment and disposal sites were identified in reasonable proximity to the Village Cluster
area. As further discussed in Section 6, the preferred option utilizes a portion of two parcels;
the rear portion of the School (Site 3) and an adjacent area on the parcel to the east owned by
C&P Healy Corp. (Site 4).
If obtaining ownership of one or both of the needed portions of these parcels proves difficult, this
recommendation can be revisited.

The recommended sewer district is shown in Figure 7.1. This district was drawn based on the
following parameters:


Encompasses all of the highest priority lots (<= 15,000 gpd and groundwater <= 7 feet,
shown in red) and as many other priority lots (shown in orange and yellow) as feasible.



Encompasses most parcels along the collection pipe that runs from the high priority
areas to the proposed treatment site. Large undeveloped or underdeveloped parcels
along the route have been excluded where more than sufficient acreage exists for onsite
systems and where providing sewers to these lots may have a growth inducing impact.



Limits estimated flow from the service area to a maximum of 30,000 gpd to keep the
treatment system within the maximum size regulated under the SCDHS Standards for
Approval of Plans and Construction for Sewage Disposal Systems for Other than SingleFamily Residences.



Design flows for each parcel were based on the existing usage and the hydraulic load
rates in the above referenced SCDHS Standard, Table 1. The majority of the parcels
within the proposed district are single family residences (85 of 94 parcels) which have an
estimated loading rate of 300 gpd, per SCDHS Standards.
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Figure 7-1 Proposed Service Area

Decentralized Wastewater System Evaluation

Page 68

A summary of the parcels within the recommended service area is as follows:
Table 7.1 Parcels and Flows in Proposed Sewer District
Use

Number of
Parcels

Estimated
Flow GPD

Single Family

85

Retail
Church
School
Multi Family
Mixed Retail/Apartment
Total Parcels

1
1
1
3
2
94

25,550
(300 gpd each)
30
215
1290
2,100
1025
30,160

In discussing the district costs later in this section, the term “Equivalent Dwelling Unit” (EDU) is
used. A 30,000 gpd system with 300 gpd/houses would be equivalent to 100 dwelling units
(100 EDU).
Note that the above estimated flow is slightly over the 30,000 gpd, but the calculation of flows
using the SCHDS loading table are very conservative. The actual flow to the system is
expected to be significantly under the 30,000 gpd. Looking closer at the flow per house, the
GLUMRB Recommended Standards for Wastewater Facilities specifies a flow of 100 gallons
per capita per day (gpcd) gpd/person, so 300 gpd/single family residence would equate to 3
people per house. Actual census data for Orient indicates an average household size of 1.97
persons per owner occupied house (90% of the houses) and 2.43 persons per renter occupied
house. Further reductions in flow are anticipated because of the number of houses that are only
occupied part of the time or are completely vacant, and the increasing use of low flow fixtures.
The EPA Onsite Wastewater Treatment Manual estimates the mean daily per capita flow rates
for residences to be 69.3 gpcd. Using the blended population data (90% owner and10% renter)
the average population per house is 2.02 persons and the resulting estimated flow, using 69.3
gpcd, is 140 gpd.
The STEP system components for each parcel are as described in Section 3. The collection
system consists of approximately 7,500 feet of force main, which will be 2” diameter for the
branch runs and lower part of the system, increasing to 3” diameter as the total flows increase
towards the Wastewater Treatment Facility.

7.3. Continued Use and Replacement of Onsite Wastewater Systems
As discussed in Section 2, it is assumed that the majority of the parcels in Orient are adequate
in size to continue to be served by onsite wastewater treatment systems.
In order to meet the nitrogen objectives in the referenced TMDL studies, a significant portion of
the onsite systems will need to be replaced with enhanced onsite wastewater treatment units.
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Further study is needed to determine what portion of the systems should be upgraded, but it is
estimated from the discussion in Section 1 that this number might be on the order of 25% to
100% of those parcels not served by the decentralized wastewater treatment system.

7.4. Cost of Recommended System
7.4.1. Capital Construction Cost
Estimates of project costs were based on bid prices from other projects, vendor proposals, RS
Means Construction Cost Data and professional engineering judgement. Cost data from other
projects were adjusted for the year of construction using RS Means Historical Construction Cost
Data and adjusted for the project location using the RS Means 2015 City Cost Indexes for Site
and Infrastructure. Assuming the project would be built no earlier than 2018, costs were
escalated by the rate of 3.34% per year from 2015 to 2018 based on the average yearly
increase for the last 10 years19.
Estimates of capital costs for the wastewater treatment system are based on estimates provided
by the manufacturers, as further discussed in Section 4. These costs were then adjusted to
include the access road, fencing, electrical service, standby generator and control building.
A contingency of 10% of the construction cost was added to account for unknowns that may
increase project costs above the estimates. Soft costs were estimated at 25% of the
construction cost for project development costs such as engineering, legal costs, and
miscellaneous administrative costs.
A summary of the estimated system costs area as follows:
Table 7.2 Estimated System Cost
Estimated Cost
STEP system, 94 Parcels
Collection System
Wastewater Treatment System
Disposal System

Amount

Subtotal
Contingency (10%)
Subtotal
Soft Costs (25%)
Land
Total Project Cost

$
$
$
$
$
$
$
$
$

940,000
1,125,000
1,800,000
360,000
4,225,000
422,500
4,647,500
1,161,875
700,000

$

6,509,375

19

Engineering News Record 20 Cities Construction Cost Index average annual compounded rate of
increase over last 10 years.
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7.4.2. Annual Operation & Maintenance Cost
Estimates of the annual operating cost of the wastewater treatment facility were provided by the
manufacturers based on their experience with similar facilities as detailed in Section 4 and
adjusted using a 3.34%/year escalation factor.
An additional annual operating and maintenance cost is included for the Step system and force
main based on manufacturer’s compiled data.
An allowance was included for administrative costs of the district for items such as bookkeeping,
billing, correspondence, etc.
The estimated annual operating and maintenance cost is as follows:
Table 7.3 Estimated Annual Operating and Maintenance Cost
Item

Annual O&M $

Wastewater Treatment Facility

$

18,800

STEP system ($10/mo. Per lot)

$

11,280

Admin, Misc.

$

5,000

Total

$

35,080

7.4.3. Cost for Enhanced Onsite Wastewater Treatment Systems
The capital cost per parcel for a new enhanced wastewater treatment unit is estimated at
$30,000. It is estimated that the operation and maintenance costs are on the order of $50/year.
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8.

Funding and Affordability

8.1. District Creation

Municipalities fund major infrastructure projects by issuing bonds or obtaining loans from
funding agencies. The amount to be borrowed may be reduced if the project qualifies for State
or Federal grants.
The municipality must then raise money for debt service (repayment of principal and interest).
These funds may be raised through additional taxes or other charges but to do this, they must
first create a district.
The ongoing operating costs are typically funded through fees collected from users of the
system.
For the purposes of this project, a district can be created either at the Town or County Level.
There are a several of types of districts as discussed below.

8.1.1. Sewer District
Requirements for the establishment of sewer districts by a Town are governed by Article 12 of
Town Law. The process is initiated by the Town Board under Article 12A or submission of a
petition by owners of real property within the proposed district under Article 12.
In either case, a Map, Plan and Report must be prepared which details the boundaries of the
district, the parcels served, a description of the project and proposed facilities, the estimated
project cost, the estimated cost to typical households, and the proposed method of funding.
The Town Board must hold a public hearing on the creation of the district. Following the public
hearing, the Town Board can resolve to create the district. If the district creation was initiated by
the Town (12A) the action is subject to a permissive referendum. A referendum must be held if
a petition is received that is signed by 5% of the total number of real property owners in the
district.
Approval for borrowing by the State Comptroller is required when the costs per typical user (one
or two family home) exceed the average district sewer costs published annually by the
Comptroller’s office, which was $709 for 2015.
In the case of a district formed under either Article 12 or 12A, the district boundaries determine
who is in the district and therefore benefited by the project. How much each property owner
pays is determined by the amount the property is benefited as determined by the Town and may

be based on factors such as the quantity of sewer flows or the length of frontage along the
collection system.
Under Article 12C, the improvements are undertaken as a town function and therefore initiated
by the Town. Under this option, the costs of the improvement can be raised on a benefit basis
or on an ad-valorem basis (assessed property taxes).
A further distinction of Article 12C is that the costs for the system can be collected from the
entire town or a benefit area that may extend beyond the parcels connected to the system.
County districts are established under NY County Law, Article 5-A, Section 250. The
procedures to create a County district involves similar steps as those described above including;






Initiation by the County
Preparation of a Map, Plan and Report
Public Hearing
Permissive Referendum
Approval by State Comptroller

The costs can be assessed on either a benefit or ad-valorem basis.
Sewer districts can accommodate a decentralized sewer system approach. The district can
serve non-contiguous multiple areas and include properties that continue to use individual
onsite wastewater systems. The activities described below for wastewater disposal districts
can be addressed in a sewer district for the onsite wastewater systems, but the opposite is
not feasible. A variable rate structure would address inequities of services and/or benefits
provided.

8.1.2. Wastewater Disposal District
A town or county wastewater disposal district can be established for the purposes of operating
and maintaining individual onsite wastewater systems and include program administration and
education, design and construction of new and/or replacement systems, system upgrades, and
operation and maintenance items such as; system monitoring and inspections, tank pump out
and, residual disposal.
The Town of Southold has a town-wide wastewater management district designed to protect the
aquifer and in coordination with a scavenger plant that no longer exists. In Chapter 215 Part I,
Article Vii 25 A of the Town Code a pump-out of onsite septic systems and cesspools is required
every three years. A district addressing advanced onsite wastewater treatment would need to
be refashioned. Currently there is a line item on the tax bill still attributed to a Waste Water
District.
The formation of a wastewater disposal district is governed by the same town or county laws as
outlined above for a sewer district.
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8.1.3. Watershed Protection Districts
A county small watershed protection district can be established under NY County Law, Article 5D, Section 299. As the name implies, the boundary for this type of district corresponds with a
drainage basin or watershed.
The watershed protection district aims at a more comprehensive approach to managing the
overall water quality within a watershed and therefore can address program administration,
education, wastewater systems, stormwater management systems, wetland buffers, aquatic
improvements, water quality filters/permeable reactive barriers, as well as onsite
wastewater treatment enhancements or management or other improvements which benefit
water quality.

8.2. Affordability and Willingness To Pay
8.2.1. EPA and EFC Affordability Benchmarks
A common benchmark of affordability used in evaluating sewer rates is the 1997 guidance
document published by the United States Environmental Protection Agency (EPA) titled
Combined Sewer Overflows-Guidance for Financial Capability Assessment. The annual
system costs (debt service plus operating and maintenance costs) that must be paid by a
residential unit are compared to the Median Household Income (MHI).
Projects with annual costs that exceed 2% MHI are considered to have a high financial impact,
resulting in a hardship.
Annual costs of between 1% and 2% MHI are considered to have a “mid-range” impact and
annual costs of less than 1% MHI are determined to have a low financial impact.
The median household income for Orient is $82,895. Using the EPA criteria, the financial
impact for a range of projected annual system costs are as follows:
Table 8.1 EPA Financial Impact Guidelines
Annual Sewer Rate
< $829
$829 to $1,658
>$1,658

% MHI
Less than 1%
1% to 2%
Greater than 2%

Financial Impact
Low
Mid-Range
High

The New York State Environmental Facility Corporation (EFC) has similar criteria used to
determine financial hardship which allows municipalities to qualify for subsidized lower interest
rate loans under the New York State Clean Water State Revolving Fund (CWSRF).

Decentralized Wastewater System Evaluation

Page 74

The current policy, effective January 201520, provides for a Target Service Charge (TSC) based
on the formula:
TSC=[(MHI/10,000)2 x24] +[(MHI/10,000) x 2] + 70
For a MHI of $82,895, the TSG using EFC’s formula is $1,736.

8.2.2. Willingness to Pay
What is deemed affordable and what residents are willing to pay may differ significantly and
depend on the circumstances.
In the case of a regulatory mandate or a situation where there are no less expensive
alternatives, people have little choice and may pay whatever is necessary, whether affordable or
not. Conversely, if a project is viewed as a “want” and not a “need”, the willingness to pay may
be very price sensitive. Where a project such as this is subject to a vote by permissive
referendum (see next section), the outcome of the vote can hinge on the voter’s willingness to
pay the projected project cost.
Currently there is no regulatory mandate to upgrade or replace existing onsite wastewater
systems in the Study Area unless a proposed expansion or change in use for a property is
proposed.
While a strong case can be made for the need to reduce onsite wastewater system nitrogen
discharges to the environment, the cost for not doing so is uncertain and unlikely to fall to
individual property owners. While some or many people might be convinced that wastewater
system improvements are important to protect the environment, this might still be viewed as a
“want” and not a “need” and therefore there may not be a willingness to pay a high price to
address the problem.
In discussions with Suffolk County, it has been suggested that an acceptable monthly cost that
residential users would be willing to pay is on the order of $65/month or $780 per year. This
equates to less than ½% of the MHI and would be considered to have a low financial impact to a
typical residence according to the EPA Guidelines.

8.2.3. Estimate of Sewer Costs for a Typical Property
What the public is often most interested in, particularly if put to a vote, is what is this project
going to cost me? Providing the estimated cost per typical property is one of the requirements
in creating a sewer or other district.
The proposed decentralized service area is primarily single family homes. It is therefore useful
to look at the system costs and charges on an equivalent dwelling unit basis or EDU. The
annual debt service for the capital improvements are apportioned to the benefited properties.
Usually the benefited properties are limited to only those within the proposed district boundaries.

20

EFC CWSRF Hardship Policy available at http://www.efc.ny.gov/Default.aspx?tabid=114
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The cost of debt service depends on the borrowing entity and their bond rating. For the purpose
of this estimate we will assume funding is obtained from EFC through the CWSRF program.
Current EFC 30 year rates are 3.67%. These rates fluctuate with the bond markets. For this
estimate, we have assumed an interest rate of 5%.
In addition, each property connecting to the system pays a sewer fee to cover the cost of
maintaining and operating the wastewater system. A onetime sewer hookup fee may be
charged properties to cover the costs of connecting to the system.
The annual user rates with no grants or other subsidies based on the recommended sewer
district and estimated costs in Section 7 is as follows:

Table 8.2 Estimate of Annual District User Cost per EDU
Item
Capital Cost
Debt Service (30 yr, 5%)
O&M Cost
Total Cost per EDU
Note:

Cost
$6,510,000
$423,485
$ 35,000

$/EDU
$
$
$

4,235
350
4,585

Assumes 100 EDU in proposed service area.

8.2.4. Discussion of Affordability and Funding Needs
The above estimated annual cost is over 5% of the MHI, which is more than twice the
“affordability” benchmark of 2%.
Any proposal for a district with user rates this high would likely be defeated if subjected to a
vote. In order for this project to move forward, a significant amount of the capital costs would
need to be funded through grants.
For the purpose of discussion, we look at three target service charges; 2% of MHI, 1% of MHI,
and a charge of $65 per month or $780/year as proposed elsewhere in Suffolk County. The
estimated grant required for each of these target service charges is estimated as follows:
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Table 8.3 Estimate of Required Grant Funding

Target Annual Fee
O&M Cost per EDU
Available for Debt
Financing
Amount that can be
Financed
(5%,30 year)
Project Capital Cost
Grant Required
% Financed by Grant

Target Service Charge
2% MHI
1% MHI
$
1,658
$
829
$
350
$
350

$780/yr
$
$

780
350

$

1,308

$

479

$

430

$
$
$

2,010,563
6,510,000
4,499,437

$
$
$

736,264
6,510,000
5,773,736

$
$
$

661,015
6,510,000
5,848,985

69%

89%

90%

As the cost to users increases, the likelihood of voter approval decreases. And while voter
approval may be easier to obtain at the lower Target Service Charges, the percentage of the
project that must be financed by grants increases, as does the total amount of the grant
required.
Grants in these higher amounts may be difficult to obtain, and further, grants may not be
available to reduce costs below rates considered by the funding agencies as affordable or
around 2% of MHI.
Setting a target service charge becomes a balancing act between the anticipated willingness of
the voters to pay for higher user rates and the ability to obtain grants to bring the user costs
down to acceptable levels.

8.3. Grant Funding
The primary grant and loan sources for small community sewer projects include the New York
EFC CWSRF program and the US Department of Agriculture Rural Development program.
Other potentially applicable to a primarily residential project such as this include the NYS
Governor’s Office of Small Cities and the US EPA.
The fact that the primary objective of this project is to address water quality issues that impact
the two adjacent EPA designated Estuaries of National Significance (Peconic Estuary and Long
Island Sound), should help in seeking grant funding under the above listed programs or through
other sources of State, Federal, Local or private funding.

8.4. Alternative District Formation and Cost Sharing
An underlying objective of the rules for establishing sewer districts is that the project costs are
equitably apportioned among the users of the system based on the benefits received by the
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users. Those who are connected to the system share in the costs and those who are outside of
the service area pay nothing.
For this project, the primary benefits are not in hooking up to a sewer system. In fact, unless
regulations change, there is no requirement to upgrade existing septic systems and
“grandfathering” of existing systems allows for replacement of failed systems at a very low cost.
Instead, the benefit is improvement to the groundwater and surface water quality from reduced
nitrogen loadings.
It is reasonable therefore, that some or all of the project costs be shared among those who
benefit, which could include all of the hamlet of Orient or perhaps the entire Town of Southold or
Suffolk County. The definition of the benefited properties can be extended beyond the district
boundaries by establishing a Town district under Article 12-C or by establishing a County
district with a larger benefit area.
This helps reduce the per user cost for the decentralized system but this project alone only
addresses about 90 residential units plus the school, a church and one retail parcel (100 EDU).
It is estimated that there are about 788 housing units in the Orient, so proposed decentralized
system would only address about 11% of the total housing units. Also, properties not in the
sewer district also need nitrogen mitigation to meet mitigation of nitrogen loading at its source,
most likely through enhanced onsite systems.
A more comprehensive approach would be to provide a combination of both decentralized
sewers and the installation of enhanced treatment units on some or all of the developed parcels.
Under this approach everyone within the larger identified benefit area, the entire hamlet for
instance, would pay for the cost of improvements, but the rates could be adjusted so those in
the decentralized district pay more and those that are served by existing or enhanced onsite
wastewater treatment systems pay less.
Based upon public feedback from presentations, Orient residents do not like the name “sewer
district” as it is closely associated with increased development. Residents preferred an
approach that limits the sewer district to the clustered district and introduces a more flexible
Watershed Protection Improvement District that utilizes one organization to attack water quality
issues with more varied solutions. This way the environment is highlighted rather than
development, with potential project support for a range of actions such as subsidies for onsite
wastewater treatment enhancements, green infrastructure for stormwater filtration and
containment, habitat restoration, oyster bed reseeding, reduction in pesticide use, and best
practices for fertilizer use for agriculture.
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9.

Implementation

9.1. Further Define Project
This report has evaluated areas of the Hamlet of Orient where there is a need for decentralized
wastewater systems, identified potential treatment sites, evaluated alternative wastewater
treatment and disposal systems, identified a recommended sewer service area and provided
estimates of the recommended system costs and funding alternatives.
There are several critical issues that need to be addressed before proceeding to creation of a
sewer district and the subsequent implementation steps outlined in the next section.

9.1.1. Project Owner/Sponsor
While privately owned sewer districts are not uncommon for new developments, it is assumed
that a municipally owned system will be needed to manage the construction and operation and
provide access to the loans and grants necessary to further the project.
The potential municipal owner-operators of the system are the Town of Southold and Suffolk
County. The Town of Southold is not interested in taking on this responsibility at this time. The
only wastewater district the town has jurisdiction over is a large community septic system on
Fishers Island.
The Suffolk County Comprehensive Water Resource Management Plan recommends a County
wide wastewater management district. This would be the preferred approach to implement the
recommendations of this report which call for both a new decentralized wastewater system and
continued use of onsite wastewater systems with some percentage of these upgraded with new
enhanced wastewater treatment units. This County district could also act as the responsible
management entity (RME) to insure that the onsite systems, particularly the more advanced
treatment units that require a higher level of maintenance, are properly operated.

9.1.2. Land
The proposed decentralized system requires a significant amount of undeveloped land to
accommodate the proposed treatment and disposal systems. One of the findings of this study
was that there are few suitable parcels available, particularly in the areas of need that are more
densely developed.
It is recommended that further conversations be held with the land owners of the prospective
site to determine the willingness to sell or lease the site. Municipalities are required to pay the

fair market value as determined by a real estate appraisal. Ideally, after conducting an
appraisal, a purchase option can be obtained on the preferred site.
Municipalities can also obtain land through eminent domain, but this process can be
objectionable to the public and generate a significant amount of controversy and opposition to a
project. At this point there is no political will to use the eminent domain process.

9.1.3. Funding and Type of District
As discussed in Section 8, the recommended project is too expensive to fund solely by the
properties within the proposed district. Either a significant amount of grant funding will be
required and/or the costs for the project will need to be shared over a larger benefit area, such
as the entire Hamlet or Town.
This engineering report can serve as the basis for further discussions with prospective funding
agencies, and the submission of an engineering report is required as part of most grant
applications. It is suggested that conversations be initiated with EFC and US Rural
Development and any other identified potential funding agencies.
If sufficient grant funds can be obtained to supplement funds raised by district users and the
total paid by the district users can be kept within their willingness to pay, then a district for just
the decentralized wastewater system can be formed as outlined in Section 8.
Alternatively, if a County wide wastewater management district is formed and that district is
created to manage both decentralized and onsite systems, then it may be possible to reduce the
per user costs because the total costs are shared among a much larger number of users.
Additional study would be necessary to define how many of the existing onsite systems will be
upgraded with enhanced treatment and how costs will be proportioned among alternative types
of service provided for each parcel which would fall into one of these categories:





Upgrade Cesspools to current approved onsite systems with septic tanks
Continued use of an existing onsite wastewater treatment systems that meet current
standards
Replacement of the existing system with a new enhanced onsite wastewater treatment
system.
Serving the parcel with a decentralized system.

Further discussion with the County will be needed to determine how the County wishes to
approach this issue.

9.1.4. Applying for Funding
To become eligible for EFC CWSRF funding, the first step is to submit an application to get the
project listed on the CWSRF Intended Use Plan (IUP). The application will need to be
submitted by the municipality sponsoring the project. To be considered a complete application,
an engineering report and an environmental review of the project under the provisions of the
State Environmental Quality Review Act (SEQR) is required. This report can serve as the basis
of the engineering report but additional information may be required. After receipt of the
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required information EFC will list the project and provide a score for ranking of the project.
Decisions as to what projects on the list receive funding will depend on the funds available and
the ranking of the project on the IUP.
A funding request to USDA Rural Development is initiated with submission of a pre-eligibility
determination. This request requires submission of a preliminary engineering report and an
environmental report which satisfies the requirements of the National Environmental Protection
Act.

9.1.5. Regulatory Input
Detailed review of a project by the Suffolk County Department of Health Services is required for
any project within their jurisdiction. Much of the information required for review will not be
available until the project designs have been completed.
For this project however, there are a number of items that will required further discussion with
the SCDHS before the project proceeds to determine if the approaches recommended in this
report will be considered.
This project has been conceived and advanced as a pilot project to explore ways in which
decentralized wastewater systems can be developed that not only meet the economic and
environmental needs of the study area but might be applied elsewhere in the County.
This project is subject to the SCDHS Standards for Approval of Plans and Construction for
Sewage Disposal Systems for Other Than Single-Family Residences. Several of the
recommendations contained in this report will require a variance from these standards. These
items include:







The use of a Septic Tank Effluent Pump collection system.
The use of polyethylene pipe for sewer force mains (to facilitate installation by directional
drilling).
A wastewater treatment system that is not on the current list of approved systems.
The use of absorption beds using pressure dosing rather than leaching pools or
recharge beds.
The use of setbacks in Appendix A, typically used only for systems less than 30,000 gpd
rather than the setbacks in Appendix B.
The relaxation of a number of the requirements in the SCDHS standards and the
GRUMRB “Standards for Sewage Treatment Works” (10 State Standards) that, while
appropriate for larger treatment plants, may not be appropriate or affordable for a small
decentralized treatment system. This would the elimination of a control building,
laboratory, lavatory facilities, and waste sludge handling and storage facilities.

It is suggested that these proposed variance requests be discussed further with SCDHS.
Depending on the outcome of those discussions, it may be necessary to revise the
recommended system components and costs before proceeding further.
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9.1.6. Public Education on Need for Project
Section 1 of this report outlines the need for this project. The impacts that excessive nitrogen
loadings are having on the Peconic Estuary and Long Island Sound have been well
documented. Excessive nitrate levels have also been documented in drinking water wells in
Orient.
That said, at this time there are no regulatory mandates to take action to reduce the level of
nitrogen discharges from existing onsite wastewater systems, despite the fact that these
systems have been identified as one of the primary sources of nitrogen loadings to groundwater
and the adjacent surface waters.
There is no question that the decentralized system recommended in this report will be
expensive when compared to past practices of cesspools pre 1973 and septic tanks and
leaching pools afterward. As discussed in Section 8, there will be challenges in the public’s
willingness to pay for the type of improvements needed. It will also be challenging to obtain the
necessary grant funding needed to keep the service rates affordable.
It will therefore be critical to continue an aggressive public outreach program to educate the
public, including municipal decision makers and the regulatory and funding agencies as to the
needs being addressed by this project.

9.2. Project Implementation
9.2.1. Map, Plan and Report
With the project further defined as outlined above, a Map, Plan and Report can be prepared.

9.2.2. Establish District
Once the costs and potential funding are determined a petition of the service area needs to be
conducted, unless the County initiates the project. After completion and filing of the Map, Plan
and Report, the Town or County can pass a resolution to create a district as previously outlined
in Section 8.

9.2.3. Secure Funding
As part of the process to establish a district, the Town or County must comply with municipal
law requirements to undertake borrowing for the project. This would include passing a bond
resolution, which depending on the circumstances, may be subject to a permissive referendum.
Typically short term financing in the form of Bond Anticipation Notes (BANs) are taken out to
finance the project development and construction. These loans can then be converted to long
term financing, either through municipal bonds or loans from a funding agency such as EFC
CWSRF or USDA Rural Development.

Decentralized Wastewater System Evaluation

Page 82

At this stage of the project, final applications can be submitted to the funding agencies. The
ability to proceed with the project is likely dependent on obtaining grant funds.

9.2.4. Project Design and Permitting
At this point, the project design can proceed through completion of contract documents with
plans and specifications suitable for public works bidding.
The environmental review process may need to be supplemented or updated if significant
changes have occurred between the initial environmental review and the final project design.
During the design phase agencies having jurisdiction will be consulted and the permitting
process initiated. Permits and/or approvals will be required from:







Suffolk County Department of Health Services - approval of the wastewater collection,
treatment and disposal systems
NYSDEC State Pollution Prevention Discharge Elimination System (SPDES) –
wastewater discharge to groundwater and a General Permit for Stormwater Discharge
from Construction Activities.
Road access and utility permits for work within public right of ways. These permits will
be from the agency or agencies having jurisdiction which may include New York State
Department of Transportation, Suffolk County and/or the Town of Southold.
Approvals from the funding agencies such as EFC CWSRF and/or USDA Rural Utilities.

Other approvals that may be necessary include:




Army Corps of Engineers (ACOE) - federally regulated wetlands or waters of the US.
NYSDEC – Wetlands or Stream Disturbance permits for state regulated wetlands or
streams.
Local Municipality - zoning, land use, floodplain and/or building permits.

Some of these agencies may issue permits based on submission of final design reports and
plans. Other agencies may also need to see the final construction documents.

9.2.5. Bidding, Construction and Start up
As a prerequisite to bidding the project, the applicant will need to have secured all temporary
and permanent easements and complete the required land acquisitions. For use of the school
property, approval from the NYS Education Department will be required.
Municipal projects are bid in accordance with public bidding requirements. It is anticipated that
the project would include bids for separate prime contracts including:




General Construction – STEP and Collection System
General Construction – Treatment System
Electrical Work – Treatment System

Following review and award of the bids, the contracts will be executed and the construction
work can start.
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As is normal for municipal construction projects and required by the funding and regulatory
agencies, there will be ongoing construction oversite by the Engineer of Record during the
construction to insure compliance with the plans and specifications.
Once all installations are complete, the equipment will undergo a startup and testing phase.
Construction close out will include such tasks as compiling all construction record plans and
warranties, final inspections and construction closeout with the contractors and funding
agencies.

9.2.6. Operation
After completion of construction, the facility will be turned over to the Owner for operation. The
operation may be directly by the municipality (town or county) or the municipality may contract
with a company to operate the facility.

9.3. Schedule
At this point, it is premature to speculate on a project schedule. Project development through
creation of the district and securing funding may take 1 to 2 years. An additional year may be
required for final design and obtaining all permits and approvals. Construction is estimated to
take 1 year to complete.
In total, it may take 3 to 5 years from project initiation to completion.
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