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EXECUTIVE SUMMARY

The Town of Henderson retained Barton & Loguidice, D.P.C. (B&L) under an agreement dated September
9, 2025, to prepare this Preliminary Engineering Report (PER).  The purpose of the PER is to review prior
engineering reports, evaluate existing wastewater management conditions, reassess wastewater
collection and treatment alternatives and recommend a wastewater collection and treatment system.
The scope of this report includes evaluation of alternative collection and treatment systems, assessment
of potential facility locations, and development of a recommended project that addresses the Town’s
long-term environmental, operational, and financial objectives.

For more than three (3) decades, the Town of Henderson has pursued a municipal wastewater solution
to address long-standing sanitary and environmental concerns within the Henderson Harbor and Hamlet
areas.  Multiple engineering studies have been completed during this period, most recently between 2018
and 2024, to identify feasible wastewater collection and treatment alternatives.  These efforts advanced
project design, permitting, and partial funding and established a strong technical foundation for continued
project development.

Previous engineering reports identified a Septic Tank Effluent Pump (STEP) collection system paired with
a Membrane Bioreactor (MBR) treatment facility as the preferred alternative.  The project was let to bid
in June 2024 and bids received significantly exceeded the budget and available financing for the project.
The Town subsequently requested a renewed evaluation of the recommended approach to account for
updated site conditions, construction costs, regulatory requirements, and long-term operational
considerations.  Based on this reassessment, B&L determined that further evaluation of alternative low-
pressure collection configurations and treatment technologies was warranted.

This PER builds upon prior studies while reevaluating collection and treatment alternatives using current
cost data, design criteria, and operational assumptions.  The updated analysis supports advancement of
a combined low-pressure grinder pump and gravity collection system conveying wastewater to a
centralized Sequencing Batch Reactor (SBR) wastewater treatment plant (WWTP).  The proposed WWTP
would be designed to meet applicable State Pollutant Discharge Elimination System (SPDES) permit
requirements prior to discharge to Stony Creek.

As of this report, the project has secured multiple State and Federal grants, with additional funding
applications underway to support project implementation.  The total amount to be expended is $51.3
million and is anticipated to be funded through a combination of grant funding and low-interest financing.
To date, the project has secured more than $23 million in grant funding, including the following:

¶ NYSDEC Water Quality Improvement Program (WQIP) Grant:  $9,069,000
¶ NYSEFC Water Infrastructure Improvement Act (WIIA) Grant:  $3,982,750
¶ Northern Borders Regional Commission (NBRC) Grant:  $1,000,000
¶ Bipartisan Infrastructure Law (BIL) Grant:  $8,965,500
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In addition to the above grants currently secured, the Town should pursue additional grant
opportunities including:

¶ NYSEFC WIIA Grant (would require forfeiting current grant and re-applying)
¶ NYSDEC WQIP Grant (for Phase 2)
¶ Community Development Block Grant (CDBG)
¶ Congressional Grants (STAG, CPF, etc.)

Project costs not covered by grants would be financed through NYSEFC Clean Water State Revolving Fund
(CWSRF) hardship financing.  After application of secured grant funding and anticipated supplemental
funding, the estimated first-year user cost for sewer district users is projected to be $790 per equivalent
dwelling unit (EDU).

The recommended course of action includes the following key elements:
¶ Completion of an amendment to the existing State Environmental Quality Review Act (SEQR) and

National Environmental Policy Act (NEPA) determination to reflect updates to the recommended
collection and treatment alternatives

¶ Continued coordination with NYSDEC, NYSEFC and other funding agencies to support project
funding and implementation

¶ Completion of an updated income survey to confirm continued eligibility for hardship financing
¶ Public outreach and coordination to support construction and long-term operation of the system
¶ Application to the Grant programs outlined above
¶ Advancement of detailed design for a combined low-pressure grinder pump and gravity collection

system and an SBR wastewater treatment plant
¶ Acquisition of required easements to support construction and system connections

Implementation of the recommended alternative will allow the Town of Henderson to advance a reliable,
cost-effective, and environmentally responsible wastewater system that protects public health, improves
water quality and supports sustainable long-term community growth.



Town of Henderson – Sewer District No. 1  Preliminary Engineering Report/Map, Plan & Report

5040.001.001/02.26 - ix - Barton & Loguidice, D.P.C.

ABBREVIATIONS
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1.0 INTRODUCTION

1.1. Authorization
The Town of Henderson retained Barton & Loguidice, D.P.C. (B&L) under an agreement dated
September 9, 2025, to prepare an engineering report evaluating the existing sewer system design,
associated Preliminary Engineering Report (PER), and cost analysis.  The scope of work also
includes assessing alternative collection and treatment systems, potential facility locations, and
develop a recommended project for implementation.

1.2. Background
The Town of Henderson does not currently own or operate a public sanitary sewer collection
system or wastewater treatment facility.  Wastewater within the community is presently
managed through individual private septic systems or private treatment plants, which vary in age,
design, and condition.  Many of these systems were installed decades ago and have reached or
exceeded their expected service life.  Due to the area’s shallow bedrock, high groundwater, and
proximity to Henderson Harbor and surrounding surface waters, many on-site systems function
poorly or have limited treatment capacity.

Over the past several decades, multiple evaluations have been completed to assess wastewater
management needs within the Town.  Early investigations identified water quality impacts in and
around Henderson Harbor associated with failing or substandard onsite systems.  These findings
were supported by New York State Department of Environmental Conservation (NYSDEC)
documentation of sanitary discharges and by the Town’s 2023 sanitary survey, prepared by GYMO
Architecture Engineering & Land Surveying, D.P.C. (GYMO) and the Town of Henderson, which
confirmed continued nutrient and bacterial loading to surface waters.

In response, the Town initiated a series of engineering studies and planning reports to explore
centralized wastewater collection and treatment options.  These engineering reports have been
ongoing, and different alternatives have been evaluated in the past 20 years.  The most recent
report completed by GYMO in July 2024 can be found in Appendix AA.  This Preliminary
Engineering Report (PER) updates and builds upon previous efforts by reassessing potential
collection system configurations, treatment technologies, and proposed wastewater treatment
plant locations to address the community’s long-term wastewater management needs.

1.3. Scope of Services
The scope of services completed in support of this PER is as follows:
¶ Sewer System Current Design Evaluation
¶ Evaluate Alternative Collection System Design Configurations
¶ Evaluate Alternative Treatment System Configurations and Locations
¶ Preparation of PER in accordance with NYSEFC Engineering Report Outline for New York

State Wastewater Infrastructure Projects, Effective October 1, 2025
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2.0 PROJECT BACKGROUND AND HISTORY

2.1. Site Information

2.1.1. Location
The Town of Henderson is located in the SW quadrant of Jefferson County, New York.
Neighboring communities are the Town of Ellisburg to the South, the Town of Adams to
the East, The Town of Hounsfield to the North, and Lake Ontario to the North and West.
Refer to Figure 2-1 for a map of the project location.

2.1.2. Geologic Conditions
Topography within the project location is depicted in Figure 2-2.  Preliminary screening
conducted through the United States Department of Agriculture’s (USDA) Web Soil
Survey, identified the type of soils found in the project area.  The soils consist primarily of
Galoo-Rock outcrop complex, 0-8% slopes (19.0%), Collamer silt loam, 3-8% slopes
(16.1%), Benson-Galoo complex very rocky, 0-8% slopes (10.5%), and Benson channery
silt loam very rocky, 25-50% slopes (7.2%).  A full list of the soils located within this project
area are included in Appendix A.  The depth to bedrock throughout the Town is a majority
1.6 feet to 3.3 feet.  However, some bedrock depths can be as shallow as 0-feet and as
deep as 40 feet or more.  Full lists of the bedrock depth and typical profiles throughout
the project location are included in Appendix A.  The depth to the water table ranges from
0- to more than 6.6-feet (Web Soil Survey 2025).

2.1.3. Environmental Resources
Preliminary screening through the New York State Department of Environmental
Conservation (NYSDEC) Environmental Resource Mapper (ERM) has identified that the
project is not located within the vicinity of significant natural communities.  The ERM
reported the blackchin shiner (rare) and state-protected bats for the project area.  There
are multiple NYSDEC-mapped streams in the project area including Stony Creek and
Graham Creek Canal.  The project area also borders Henderson Bay, which is part of Lake
Ontario.  The USFWS National Wetland Inventory (NWI) mapped the majority of these
stream locations as well.  There are numerous freshwater wetlands mapped by the
NYSDEC and USFWS NWI located within the project area.  Figure 2-3 at the end of this
report shows the mapped wetlands and waterbodies.  A copy of the Environmental
Resource Map is included in Appendix B.

The U.S. Fish and Wildlife Service (USFWS) Information, Planning and Consultation (IPaC)
System website was consulted and indicated that the project is within the range of
threatened and endangered species.  The USFWS reported the Indiana Bat (endangered),
the Northern Long-eared Bat (endangered), Tricolored Bat (proposed endangered), Piping
Plover (endangered), and Monarch Butterfly (proposed threatened).  There are no
designated critical habitats for the reported species in the project area.  Potential impacts
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to all reported state and federal protected species will need to be reviewed during the
project’s design phase.  A copy of the ERM results and IPaC preliminary report are located
in Appendix B and C, respectively.

2.1.4. Floodplain Considerations
Portions of this project area are located in designated FEMA flood zones.  The most up-
to-date FEMA flood zone data for Jefferson County is from 1981.  Appendix D includes the
FEMA Flood Insurance Rate Maps (FIRM) broken into sections throughout the county
which shows areas more susceptible to flooding.  Based on FEMA’s Flood Insurance Rate
Map (FIRM), Zone A are water bodies and surrounding areas that have no base flood
elevations determined and are special flood hazard areas with a chance of flooding in any
year of 1%.  Zone B and C are old zone designations; however, Zone B indicates moderate
flood hazard area between the 100-year to 500-year floodplains, and Zone C indicates
minimal flood hazard above 500-year floodplains.  The proposed sewer mains along State
Route 178, northwest of Henderson Pond, intersect the 100-year floodplain of Henderson
Bay.  This includes Water Street which is almost entirely located in Zone A5 and Zone B
areas.  The southern edge of the proposed WWTP site is within the 100- and 500-year
floodplain of Stony Creek. The remainder of the proposed sanitary sewer is mainly located
outside of mapped 100- and 500-year floodplains.

2.1.5. Agricultural Districts
Land use along the proposed project corridor is primarily rural residential and agricultural,
with some commercial use closer to Henderson Harbor.  Jefferson County Agricultural
District No. 3 and its overlay with the project area are shown in Figure 2-4.  Portions of
the proposed sanitary sewer system lie within this Agricultural District.  The Town will
make efforts to minimize impacts to the agricultural community.  Coordination with the
NYS Department of Agricultural and Markets (NYSDAM) during project design will ensure
that impacts to agricultural lands are minimized or mitigated to the extent possible.  The
proposed facilities will comply with NYSDAM guideline entitled “Guidelines/Special
Conditions for Water/Sewer Transmission Mains Located Wholly or partially in an
Agricultural District”.

2.1.6. Environmental Justice Areas
NYSDEC defines an environmental justice area as a group of 250 to 500 households that
meet or exceed at least one (1) of the following thresholds:

1. At least 51.1% of the population in an urban area reported themselves to be
members of minority groups; or

2. At least 33.8% of the population in a rural area reported themselves to be
members of minority groups; or

3. At least 23.59% of the population in an urban or rural area had household
incomes below the federal poverty level.
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Screening through the NYSDEC ArcGIS Webmap of Potential Environmental Justice (EJ)
Areas has identified that this project is not located in a potential environmental justice
area.  A copy of the Environmental Justice Area Map is included in Appendix E.

2.1.7. Disadvantaged Communities
Under the Climate Leadership and Community Protection Act, New York’s Climate Justice
Working Group identified 35% of New York as disadvantaged communities (DACs).  DACs
were identified using 45 indicators, which “represent the environmental burdens or
climate change risks within a community, or population characteristics and health
vulnerabilities that can contribute to more severe adverse effects of climate change.”
Screening through the NYSDEC Webmap of Disadvantaged Communities (DAC) has
identified that this project is not located in a disadvantaged community.  A copy of the
Disadvantaged Communities Map is included in Appendix F.

2.1.8. Cultural and Historic Resources
A preliminary screening through the New York State Historic Preservation Office (SHPO)
Cultural Resource Information System (CRIS) indicated that portions of the project area
are within archaeologically sensitive areas, and there are several properties in or adjacent
to the project area that are listed on the state and/or national registers of historic places.
Consultation with SHPO was originally initiated in 2010, and multiple Phase 1
archaeological investigations have been conducted for the project to date.  No further
investigations were recommended based on the Phase 1 findings.  SHPO issued a No
Adverse Effect finding for the project in August 2018 and re-issued that determination in
2019 and 2024 following subsequent Phase 1 investigations which were conducted
following project scope changes.  If the project scope is further modified beyond what
has been reviewed by SHPO to date, the consultation process will be re-opened.

2.2. Ownership and Service Area

2.2.1. Facility Ownership
There are two (2) existing wastewater treatment facilities within the Town: Waterside Bar
& Grill, SPDES NY0270270 and Sun Outdoors Association Island, SPDES not listed. The
Waterside Bar & Grill was recently expanded to serve the Gill House. With completion of
the project proposed herein, the Waterside Bar & Grill and Gill House would both be
served by the Town Project. The proposed collection system and wastewater treatment
plant will be owned and operated by the Town of Henderson.

2.2.2. Management
With the addition of a WWTP, the Town will be required to have a Licensed Operator with
an additional back-up licensed operator and support maintenance staff as well.
Alternatively, the Town could contract out certain operations and maintenance activities.
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2.2.3. Outside Users
Currently there are no sewer districts within the Town.  Therefore, all sewer users in the
project area will be included in the Town of Henderson Sewer District No. 1.  Agricultural
or Industrial Users
At this time, there are no industrial users within the sewer district.  Several agricultural
parcels are included within the project area. Population Trends and Projected Growth
Census data indicates that the Town has seen a 19.7% growth rate between 2000 and
2023, summarized in Table 2-1.  Based on this information, using Census and American
Community Survey data, the anticipated population growth rate in the Town of
Henderson is 19.7% over the next 30 years (through 2053).  The estimated Town
population in Year 2053 is 1,970.

Table 2-1:  Population Trends

Municipality
2000

Population
2010

Population
2020

Population
2023

Population
30-Year

Projected Growth
Town of Henderson 1,375 1,360 1,473 1,646 1,970
Population Change -1.1% 8.3%  11.7% 19.7%

2.2.5.1 Anticipated Development
The Town of Henderson is anticipating growth in the form of residential and
commercial development over the next 30 years.

2.2.6. Equivalent Dwelling Units
An equivalent dwelling unit (EDU) is a unit of measure used to compare wastewater
generated by sewer system users of different types and sizes.  One (1) EDU represents
the amount of wastewater produced by a typical single-family residence.  A large
commercial property may generate several times this amount of wastewater and would
therefore be assigned a higher EDU total.  Quantifying the number of EDUs within a
sanitary sewer collection system allows for more accurate projections of flows, and a
more equitable distribution of sewer use charges.  A summary of the Equivalent Dwelling
Unit assessment for multiple tax property class codes is attached in Appendix G.

A GIS based tax parcel database was obtained from Jefferson County Real Property and
organized by parcel classification. Parcel data within the proposed Sewer District No. 1
was used to assign equivalent dwelling units, which form the basis for the plan of finance
and the estimated annual user charges presented later in this report.

Most commercial and recreation parcels were assigned EDUs consistent with the 2023
estimates previously developed by the Town and its prior engineering consultant. As
documented in the 2023 report, those assignments were based on NYSDEC
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Recommended Guidelines, existing Water District EDU allocations, and the proposed
Sewer District No. 1 EDU framework.

Table 2-2:  Parcel and Equivalent Dwelling Unit Assessment

Classification
Sewer District No. 1
Parcels EDUs

Agricultural 11 6
Residential 365 368
Vacant 155 81
Commercial 21 75
Recreation and Entertainment 14 44
Community Service 14 15
Public Services 3 1.5

Total 583 590.5

Per the NYSEFC CWSRF Engineering Report Outline, the project will serve a total of 380
residential EDUs. This total includes standard residential (200) class properties, along with
apartments, manufactured home parks, and other residential categories identified in
Appendix F of the NYSEFC Engineering Report Outline for NYS Wastewater Infrastructure
Projects dated January 14, 2026. Using an average of 2.5 people per EDU, the estimated
population served is approximately 950 residents. Local Sewer Use Laws and Ordinances
There is currently no sewer use law within the Town of Henderson.  The Town is in the
process of drafting a sewer use law and will have it in place upon commencement of
construction of the project.

2.2.7. Nearby Public Sewer Systems
The Village of Sackets Harbor and Village of Adams are both in close proximity to the Town
of Henderson.  Each municipality owns and operates its own independent wastewater
collection and treatment system.

2.2.8. Public Sewer Interest Survey
A sewer interest survey was conducted in April of 2025 to evaluate the public sentiment
towards the project at the time.  194 responses were received out of 402 surveys sent
out.  From the responses, 50 respondents were in favor of ceasing the project and paying
$250/year for efforts to-date, 125 respondents were in favor of pursuing additional grant
funding and completing the project with a user cost below the OSC threshold, 10
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respondents voted in favor of proceeding with the project as bid with a user cost of
$1,075/EDU and nine (9) respondents did not choose.  Sewer Responses are posted on
the Town’s website at www.townofhendersonny.org.

2.2.9. Community Engagement
Community engagement has been and will continue be a project priority.  The Town
maintains a website with available information on the project posted regularly.  The
project is discussed at monthly Town Board meetings, and several public informational
meetings have been held with the most recent being August 2025 and February 2026.

2.3. Financial Status
The Town of Henderson has a 2023 American Community Survey (ACS) median household income
(MHI) of $85,750 and an estimated families below poverty rate of 9.6 percent.  In 2020, the Town
authorized an income survey for the sewer district area with a resulting MHI of $45,001.  In
January 2026, the Town authorized a new income survey, and the income survey will be
completed by May 2026.

2.3.1. Source of Income
The Town of Henderson will generate revenue from residents and commercial users
within the Sewer District to bear costs associated with debt service payments, operation
and maintenance of the proposed Sewer System.  There are no existing sewer districts at
this time.

2.3.2. Current Rate Schedules
There are currently two (2) established water districts within the Town of Henderson.
Quarterly Equivalent Dwelling Unit (EDU) charges are assessed at $92 per EDU in Water
District No. 1 and $107 per EDU in Water District No. 2.  These charges are used to fund
water system debt service and are billed through quarterly water use statements rather
than through annual property taxes.

Water usage rates differ between the two (2) districts.  Water District No. 1 assesses a
quarterly base charge of $38 for the first 12,500 gallons, with an additional charge of $6
per thousand gallons for usage above that threshold.  Water District No. 2 assesses a
quarterly base charge of $48 for the first 12,500 gallons, with the same additional charge
of $6 per thousand gallons for usage in excess of 12,500 gallons.

It is anticipated that the proposed sewer district would assess debt service costs on an
annual basis through property taxes, while operation, maintenance, and user-related
charges would be collected through quarterly billing.

2.3.3. Other Capital Improvements
Currently, there are no other existing Capital Improvement projects underway within the
Town of Henderson.
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2.3.4. Status of Existing Debt
The Sewer District has expended approximately $2.2M in debts from previous
engineering and project development efforts.  This debt is included in the total project
costs presented herein.  The Town is currently utilizing a Bond Anticipation Note to carry
this debt until subsidized or long-term financing is obtained for the project.

The Town’s two (2) existing water districts currently have outstanding bonded
indebtedness.  Water District No. 1 has a remaining debt balance of $212,736, while
Water District No. 2 has a remaining debt balance of $744,600. Debt service for both
water districts is recovered through quarterly user billings.

2.3.5. Required Reserve Accounts
The Town of Henderson does not currently maintain a sewer reserve account, as no sewer
district or municipal wastewater infrastructure exists at this time.  Upon completion of
Sewer District No. 1, the Town will implement a dedicated reserve account to support
future capital needs, including replacement of short-lived assets identified in this report.
Contributions to the reserve will be incorporated into the annual sewer user charges to
ensure adequate funding is available for equipment replacement and long-term system
reliability.
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3.0 EXISTING CONDITIONS

3.1. Description and History
The Town of Henderson does not currently own or operate a public sanitary sewer collection
system or wastewater treatment facility.  Wastewater within the community is primarily managed
through individual on-site septic systems that discharge to subsurface soil absorption areas.
These systems vary in age and design, with many installed several decades ago and now reaching
or exceeding their expected service life. The Treatment Facility located at the Waterside Bar &
Grill is designed specifically for the facility and would not be suitable for use for a Town system.
The treatment facility located at Sun Outdoors Association Island is located well outside the
service area for a private RV resort and would not be suitable for connection or consolidation at
this time.

Wastewater management in the Town of Henderson has been the subject of multiple evaluations
over the past several decades.  Initial studies conducted in the early 2000s identified the growing
concern of failing and substandard private septic systems in and around Henderson Harbor, which
were contributing to nutrient and bacterial loading in local surface waters.  The New York State
Department of Environmental Conservation (NYSDEC) documented evidence of illicit discharges
and impaired water quality conditions, prompting further investigation into potential centralized
wastewater solutions. The sanitary survey report is attached to Appendix Y.

Subsequent planning efforts, including a Preliminary Engineering Report (PER) prepared by GYMO
in 2023 and revised in 2024, evaluated various collection system configurations, wastewater
treatment technologies, and potential plant locations.  These studies confirmed that site
constraints, such as shallow bedrock, high groundwater, and close proximity to Henderson
Harbor, make continued reliance on private onsite systems unsustainable.  This PER builds upon
these prior efforts by refining the engineering alternatives, updating cost estimates, and
developing a practical implementation plan for a new public wastewater collection and treatment
system to serve the proposed Sewer District No. 1. The Town of Henderson Sewer District No. 1
was previously formed and revised in September 2023. The petition plan and boundary
description can be found in Appendix Z.

In September 2025, the Town of Henderson retained Barton & Loguidice, D.P.C. (B&L) to review
prior engineering reports, evaluate existing wastewater system designs prepared by previous
consultants, and assess additional collection and treatment alternatives for the proposed Sewer
District No. 1.  Under this agreement, B&L was tasked with analyzing the functionality,
constructability, and life-cycle costs of the earlier proposed STEP/MBR configuration, while also
identifying and modeling new feasible options, including a grinder pump low-pressure collection
system, alternative treatment technologies such as a Sequencing Batch Reactor (SBR), and a
potential alternate WWTP site.  The purpose of this work was to determine the most practical,
cost-effective, and sustainable alternative for the Town to advance into final design and
implementation.
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3.2. Present Condition
The Town of Henderson does not currently own or operate a municipal sanitary sewer collection
or wastewater treatment system.  Aside from the two (2) existing private wastewater treatment
facilities as described above, all residential, commercial, and seasonal properties within the
community rely on individual private septic systems or small cluster systems for wastewater
treatment and disposal.  These systems generally consist of septic tanks with leach fields or
subsurface soil absorption systems; many were installed decades ago and have exceeded their
intended service life.

Due to the area’s shallow bedrock, high groundwater table, and limited soil permeability, many
existing systems operate under substandard conditions, resulting in inadequate treatment and
reduced capacity for wastewater absorption.  Numerous parcels, particularly along Henderson
Harbor and the surrounding shoreline, have limited available land area for compliant septic
replacement systems.  These physical constraints, combined with aging infrastructure, contribute
to hydraulic failures, surface breakout, and potential discharge of partially treated wastewater to
nearby surface waters.

Periodic inspections and sanitary surveys, most recently the 2024 Town of Henderson Sanitary
Survey (Appendix Y), have identified continued impacts from septic effluent, including elevated
nutrient and bacterial levels in harbor waters.  The New York State Department of Environmental
Conservation (NYSDEC) has documented recurring water quality impairments in Henderson
Harbor and its tributaries, and the area remains listed on the NYS Section 303(d) Impaired Waters
List with on-site septic systems being listed as a known source of pollutants.

Presently, there are no centralized wastewater conveyance, pumping, or treatment facilities
within the Town.  Wastewater management is entirely decentralized, and system performance
varies widely depending on individual property conditions and maintenance practices.  This
reliance on private systems poses increasing risks to public health, environmental quality, and
long-term community development.

3.3. Current or Future Projects on the Site
The proposed site for construction of the Wastewater Treatment Plant (WWTP) is parcel 106.13-
1-7 located off of NYS Route 3 on the Southern portion of the Sewer District Area.  There are no
existing wastewater facilities or utility infrastructure located on the proposed wastewater
treatment plant (WWTP) site, as shown on Figure 3-1.  The property is owned by the Town and
currently undeveloped.  This property will serve as the location for the new Town of Henderson
WWTP and related components.  Future work on the site will include construction of the
treatment facility, access drive, and utility connections.  The proposed layout will also consider
future expansion and operational flexibility to accommodate projected growth and potential
regulatory changes.  No other municipal or private projects are planned for this parcel at this time.
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3.4. SPDES Permit Conditions and Effluent Discharge Limits
A draft State Pollutant Discharge Elimination System (SPDES) permit has been issued by NYSDEC
for the previously proposed MBR WWTP.  The draft permit authorizes the discharge of treated
sanitary wastewater at an average design flow of 0.096 MGD to Stony Creek, a Class C(T) receiving
water, and establishes effluent limitations, monitoring requirements, and operational conditions
consistent with NYSDEC and Clean Water Act requirements.  The permit reflects membrane
bioreactor treatment and ultraviolet disinfection, and incorporates water quality based effluent
limits, temperature requirements for trout streams, and mercury minimization provisions.  The
existing draft SPDES permit can be found in Appendix H.

Following completion of the draft SPDES permit, the project has been reevaluated, and a different
treatment process is now being proposed within this report.  The originally prepared draft SPDES
permit was based on a membrane bioreactor treatment system, whereas the current proposed
alternative, discussed in the future sections, utilizes a sequencing batch reactor (SBR) system.  As
a result, the draft SPDES permit will need to be amended to reflect the revised treatment process,
including updates to the process description, design basis, and associated operational
parameters.  The initial projected flows, however, are consistent with the draft SPDES permit and
are not anticipated to be included in the SPDES permit modification.  The Town will be required
to submit a SPDES permit modification application to NYSDEC with supporting technical
documentation, and NYSDEC approval of the amended permit will be required prior to final
design, construction, and operation of the proposed wastewater treatment facility.

3.5. Publicly Owned Sewer System (POSS)
The Town of Henderson does not currently possess a Publicly Owned Sewer System (POSS)
registration number, as there is no existing municipal wastewater collection or treatment system.
A POSS identification number will be assigned by the New York State Department of
Environmental Conservation (NYSDEC) concurrent with the issuance of the State Pollutant
Discharge Elimination System (SPDES) permit for the proposed Wastewater Treatment Plant
(WWTP) and associated sewer infrastructure, if necessary.

3.6. Documented Compliance Issues
The Town of Henderson does not currently operate a public sewer collection or wastewater
treatment system; therefore, there are no existing compliance records, enforcement actions, or
violations related to State Pollutant Discharge Elimination System (SPDES) or Publicly Owned
Sewer System (POSS) permits.

However, the New York State Department of Environmental Conservation (NYSDEC) has
documented recurring water quality impairments in Henderson Harbor and its tributaries, and
the area remains listed on the NYS Section 303(d) Impaired Waters List, with on-site septic
systems identified as a known source of pollutants.  These findings have reinforced the need for
centralized wastewater collection and treatment to protect surface water quality and public
health.
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3.7. Design Flows and Waste Loads
Design flows and waste loads for the proposed Town of Henderson Wastewater Treatment Plant
(WWTP) are based on the proposed Sewer District No. 1 service area.  Design parameters were
developed in accordance with NYSDEC Design Standards for Intermediate Sized Wastewater
Treatment Systems (2014), TR-16 Guides for the Design of Wastewater Treatment Works, and Ten
States Standards.

The design average monthly flow was calculated to be approximately 129,000 GPD with a peak
hourly flow of 480,000 GPD; however, the initial flows are anticipated to be significantly lower
and consistent with the draft SPDES permit. Due to seasonal variations in flow contributions,
particularly during lower flow periods, influent may become septic before reaching the WWTP,
increasing the potential for odors. Odor Control provisions will be proposed at the head of the
WWTP to address these potential odors. Estimated design flows are summarized in Table 3-1
below. These values include residential wastewater contributions as well as contributions of the
restaurants, marinas and businesses.

Design Flows

Description Design Capacity
Average Daily Flow 0.13 MGD

Max Daily Flow 0.24 MGD
Peak Hourly Flow 0.43 MGD

Average Monthly BOD Load 283 lbs./day
Max Monthly BOD Load 357 lbs./day

Average Monthly TSS Load 322 lbs./day
Max Monthly TSS Load 418 lbs./day

Average TKN Load 59 lbs./day
Max TKN Load 73 lbs./day

1. Average Daily Flow = 100 gpd per capita per EDU.
2. Max Daily Flow = Average Daily Flow * 1.87 Peaking Factor.
3. Peak Hourly Flow = Average Daily flow * 3.73 Peaking factor (10 States Standards).
4. Average Monthly BOD = .22 lbs./day per capita (10 States Standards).
5. Max Monthly BOD = 1.26 organic peaking factor (TR-16) and utilizing Max daily flow.
6. Average Monthly TSS = .25 lbs./day per capita (10 States Standards).
7. Max Monthly TSS = 1.3 organic peaking factor (TR-16) and utilizing Max daily flow.
8. Average Monthly TKN = .046 lbs./day per capita (10 States Standards).
9. Max Monthly TKN = 1.24 organic peaking factor (TR-16) and utilizing Max daily flow.

3.8. Existing Flows and Waste Loads
The Town of Henderson does not currently operate a public wastewater collection or treatment
system; therefore, no measured municipal sewer flow data or historical waste load records are
available.  All properties within the proposed Sewer District rely on individual private septic
systems for wastewater management.
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However, the existing Town of Henderson water district uses approximately 34,600 gallons per
day with high peak months reaching almost 51,000 gallons per day in July 2024.  The existing
water districts currently serve an estimated 60% of the proposed sewer district.  Therefore, it is
anticipated that the initial average daily flow to the WWTP, based on water usage data, would be
approximately 60,000 gallons per day.

3.9. Existing Energy Consumption
The Town of Henderson does not currently own or operate any wastewater collection or
treatment facilities; therefore, no existing energy consumption data are available.  As part of this
evaluation, energy requirements for the proposed collection and treatment systems will be
developed and incorporated into the overall operation and maintenance (O&M) analysis.  Energy
use will primarily be associated with grinder pump operation, wastewater pumping stations, and
treatment plant processes.

3.10. Photographs and Site Layout
Photographs of the proposed wastewater treatment plant (WWTP) site are included in Appendix
I.  The proposed site layout will be determined during final design and illustrated in the figures
provided later in this report.

3.11. History of Damage Due to Inflow/Infiltration and Flooding
The Town of Henderson does not currently have any municipal wastewater infrastructure;
therefore, there is no record of storm- or flood-related damage to wastewater facilities.  Portions
of the Town, particularly low-lying areas near Henderson Harbor and Stony Creek, are known to
experience periodic flooding and elevated groundwater levels during major storm events.

In recent years, high-water levels and heavy rainfall have contributed to flooding throughout the
harbor area, resulting in saturated soils and compromised performance of private septic systems.
These conditions, combined with shallow bedrock and limited percolation capacity, have further
demonstrated the challenges of maintaining reliable onsite wastewater treatment in portions of
the community.

The proposed wastewater treatment plant (WWTP) site will be designed in accordance with
NYSDEC and NYSEFC Flood Resiliency Guidelines, ensuring that all critical equipment and
structures are located above the 100-year flood elevation to minimize potential flood-related
impacts.  Historical flood elevations and storm data will be reviewed during detailed design and
incorporated into final site grading and facility layout.

3.12. Unit Process Evaluation
The Town of Henderson does not currently own or operate a wastewater treatment facility;
therefore, there are no existing unit processes to evaluate.  Aside from the two (2) existing private
wastewater treatment facilities as described above, wastewater within the community is
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presently treated through individual on-site septic systems that provide primary treatment and
subsurface disposal.  These systems typically consist of a septic tank followed by a leach field or
seepage pit.

Many existing onsite systems are aged, undersized, or in poor condition, having been installed
decades ago and constructed on shallow soils over bedrock with limited percolation capacity.  In
some areas, high groundwater levels and small lot sizes prevent proper separation between the
leach field and the water table.  As a result, these systems provide only partial treatment and are
susceptible to hydraulic failure, particularly during wet weather or high groundwater events.
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4.0 NEED FOR THE PROJECT

The Town of Henderson currently lacks a public wastewater collection and treatment system.  With the
exception of the Waterside Bar and Grill and the Gill House, homes and businesses within the proposed
Sewer District rely on individual on-site septic systems or small private systems for wastewater disposal.
Many of these systems were constructed decades ago, are undersized for current use, or have reached
the end of their useful life.

The New York State Department of Environmental Conservation (NYSDEC) has documented recurring
water quality impairments in Henderson Harbor and its tributaries, and the area remains listed on the NYS
Section 303(d) Impaired Waters List, with on-site septic systems identified as a known source of
pollutants.  The continuation of decentralized wastewater disposal poses ongoing risks to public health,
environmental quality, and long-term community growth.

Development of a centralized wastewater collection and treatment system is therefore necessary to
provide a sustainable, compliant, and protective solution for the community.  The proposed project will
eliminate failing septic systems, improve water quality in Henderson Harbor and downstream waters, and
support the Town’s long-term environmental and economic objectives.

4.1. Health, Sanitation, and Security
The continued reliance on individual on-site septic systems throughout the Town of Henderson
presents ongoing public health and environmental concerns.  Many existing systems are aged or
undersized, and their performance is compromised by shallow bedrock, limited lot area, and high
groundwater conditions.  These constraints result in inadequate treatment and increased
potential for the discharge of partially treated or untreated wastewater to surface and
groundwater.

Improperly functioning septic systems can introduce pathogenic bacteria, viruses, and nutrients
such as nitrogen and phosphorus into nearby water resources.  Elevated nutrient levels promote
algal growth and oxygen depletion, degrading aquatic habitat and water clarity.  Bacterial
contamination poses a direct health risk to residents and visitors, particularly through recreational
contact in Henderson Harbor and adjacent shoreline areas.

4.1.1. Sanitary Survey (2023)
The Town conducted a sanitary survey between April and June 2023 to evaluate ongoing
issues associated with on-site subsurface sewage disposal systems, building upon
concerns originally identified in a 1993 sanitary survey.  The survey included well sampling
at private properties within the proposed sewer district.  Analytical results identified
quantifiable levels of E. coli and fecal coliform in four (4) of the six (6) raw water samples
collected, as well as measurable nitrite concentrations in four (4) of five (5) properties
tested.  In addition, dye testing of private septic systems was performed, with results
indicating dye discharge to Henderson Harbor and its tributaries at five (5) of the seven
(7) properties evaluated.



Preliminary Engineering Report/Map, Plan & Report Town of Henderson – Sewer District No. 1

Barton & Loguidice, D.P.C. 16 5040.001.001/02.26

4.2. Capital Improvement Plan and Asset Management Plan
The Town has recently prepared a long-range capital plan and is currently working with the
Development Authority of the North County on an Asset Management Plan.  The long-range
capital plan is available on the Town’s website at www.townofhendersonny.org.  Since the Town
does not currently have any municipal wastewater infrastructure, the long-range plan speaks to
proposed implementation of municipal sewer projects and there are no current wastewater
assets; therefore, the asset management plan will not contain an asset management plan for
wastewater.

4.3. Aging Infrastructure
The Town does not currently have any existing wastewater infrastructure.

4.4. Need for Redundancy
Redundancy is an important planning consideration for a small sewer district to ensure reliable
wastewater service and protection of public health and the environment.  The wastewater
collection and treatment system must be capable of continued operation during routine
maintenance, equipment outages, or other unexpected conditions.

At the planning level, redundancy is addressed by identifying critical system components where a
failure could result in service interruptions, sanitary sewer overflows, or regulatory
noncompliance.  Rather than duplicating all equipment, redundancy for a small district is typically
achieved through a combination of operational flexibility, storage or equalization capacity, and
standby or backup components for essential functions.

Providing appropriate redundancy improves overall system reliability, reduces operational risk,
and supports compliance with NYSDEC and EFC requirements.  Specific redundancy provisions will
be further evaluated as part of the collection system and treatment alternative analyses and
refined during the design phase of the project.

4.5. Reasonable Growth
The Town of Henderson is projected to experience slight to moderate growth over the next 20
years as previously discussed in this report.

4.6. County-Wide or Regional Planning Efforts
Henderson Harbor is a shallow, nearshore embayment of Lake Ontario that supports recreational
boating, fishing, and seasonal waterfront use. Due to its limited circulation and proximity to
shoreline development, the harbor is particularly sensitive to nutrient and pathogen inputs.
Protection of water quality in Henderson Harbor is therefore an important local priority and is
directly tied to broader water quality goals for the Lake Ontario nearshore environment.

The proposed wastewater improvements are consistent with the NYSDEC Great Lakes Action
Agenda, specifically Priority Goal 2:  Protect and Restore Water Quality, which emphasizes
reducing pollutant loadings to nearshore and harbor areas. By improving wastewater collection
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and treatment within the sewer district, the project reduces the potential for untreated or
inadequately treated wastewater to enter Henderson Harbor, supporting efforts to protect
recreational uses, aquatic habitat, and public health.

Implementation of the project will help safeguard water quality in Henderson Harbor while
advancing state objectives for protecting the Great Lakes basin.  The project represents a localized
infrastructure solution that directly supports harbor protection and long-term environmental
sustainability without reliance on a regional wastewater system.

4.7. Water, Energy and/or Waste Considerations
The project is intended to improve wastewater management within the service area and reduce
the potential for untreated or inadequately treated discharges to Henderson Harbor and
connected waters.  Improved collection and treatment reliability supports protection of local
surface waters within the Lake Ontario basin and helps maintain designated uses of the harbor.

Energy use is an important consideration for a small sewer district due to long-term operating
costs.  The proposed facilities will be designed using reliable and energy-efficient equipment
where practicable.  Energy efficiency and operational flexibility will be considered during
evaluation of alternatives and refined during design.

4.8. Suitability for Continued Use
The Town does not currently operate a centralized wastewater treatment plant or municipal
collection system.  Wastewater management within the project area is primarily served by
individual on-site wastewater treatment systems.  These systems were generally designed to
serve individual properties and were not intended to function as part of a future sewer district or
to address impacts to receiving waters.

The existing on-site systems do not provide a reliable or sustainable long-term solution for the
proposed sewer district due to limitations related to system age, maintenance variability, site
constraints, and the ability to consistently protect water quality in sensitive nearshore areas such
as Henderson Harbor. As a result, existing on-site wastewater systems are not considered suitable
for continued use as the primary wastewater management approach for the service area.

The proposed project includes development of a centralized wastewater treatment plant and
associated infrastructure to provide long-term, reliable wastewater management for the Town.
The proposed facilities are intended to address current deficiencies, support future needs, and
provide consistent regulatory compliance.

4.9. Storm and Flood Resiliency
Storm and flood resiliency were considered at a planning level in accordance with NYS
Environmental Facilities Corporation and NYSDEC Engineering Report guidelines.  The project area
is located near Henderson Harbor and Lake Ontario, where facilities may be exposed to storm
events, high lake levels, localized flooding, and extreme precipitation.
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The proposed wastewater facilities will be planned to reduce vulnerability to flooding and storm-
related impacts through appropriate site selection, facility layout, and elevation considerations.
Potential treatment and pumping facilities will be evaluated to ensure critical equipment is
protected from flood damage and remains operable during adverse weather conditions.  Design
considerations will include compliance with applicable FEMA floodplain requirements and New
York State resiliency guidance.

Incorporating storm and flood resiliency into the planning and design of the proposed facilities
will improve system reliability, reduce the risk of service interruptions, and support long-term
operation of the sewer district.  Specific resiliency measures will be evaluated further and refined
during design in coordination with NYSDEC and other applicable regulatory agencies.

4.10. Physical Risk Due to Climate Change
Physical risks associated with climate change were considered at a planning level.  Potential
climate-related risks relevant to the project area include increased frequency and intensity of
extreme precipitation events, fluctuating Lake Ontario water levels, localized flooding, and
seasonal storm impacts.  The proposed wastewater facilities will be planned with consideration
given to these potential risks through site selection, facility layout, and elevation of critical
components.  Planning measures will focus on reducing exposure of essential infrastructure to
flooding, erosion, and storm-related damage, while maintaining operational reliability during
extreme weather conditions.

4.11. Use Compliance with Accepted Standards
There is currently no centralized wastewater treatment facility serving the Town, and reliance on
individual on-site wastewater systems limits the ability to ensure consistent regulatory
compliance at a district-wide level.  Future population growth and increased seasonal and
recreational use of the Henderson Harbor area could further strain existing on-site systems,
increasing the potential for water quality impacts and compliance concerns if long-term
wastewater management needs are not addressed.
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5.0 DESIGN FLOWS & ORGANIC LOADINGS

Design flows and waste loads for the proposed wastewater treatment plant were developed based on the
proposed equivalent dwelling unit (EDU) assignments within the service area.  Flow projections utilize
2020 Census data indicating an average of 2.18 persons per household and an estimated wastewater
generation rate of 100 gallons per day per capita per EDU.  Average daily flow was calculated using these
assumptions, and the peak hourly flow was established using a peaking factor of 3.73.  These criteria were
selected to provide a reasonable and conservative representation of expected wastewater contributions
while supporting compliant and reliable system operation.  The design average monthly flow was
calculated to be approximately 130,000 GPD with a peak hourly flow of 480,000 GPD; however, the initial
flows are anticipated to be consistent with the draft SPDES permit.

A copy of the current SPDES permit (NY0312886) that details the permit conditions and effluent discharge
limits is included in Appendix H and Table 5-1 below.

Table 5-1:  SPDES Permit Effluent Discharge Limits

Parameter Effluent Limit
Type Limit Units Limit Units

Flow Monthly Avg. 0.096 MGD
BOD5 Daily Maximum 5.0 mg/L 4.0 lbs/d

pH Daily Minimum 6.5 SU
Daily Maximum 8.5 SU

Total Suspended Solids
(TSS) Daily Maximum 10 mg/L 8 lbs/d

Settleable Solids Daily Maximum 0.1 mL/L
Dissolved Oxygen
(June 1 – Oct. 31) Daily Minimum 7.0 mg/L

Dissolved Oxygen
(Nov. 1st – May 31st) Daily Minimum Monitor mg/L

Total Phosphorus (as P) Monthly Avg. Monitor mg/L Monitor lbs/d
Ammonia (as N)
(June 1st – Oct. 31st) Monthly Avg. 1.7 mg/L 1.4 lbs/d

Ammonia (as N)
(Nov. 1st – May 31st) Monthly Avg. 3.2 mg/L 2.6 lbs/d

Temperature Daily Maximum 70 Deg F

Coliform, Fecal 30-Day
Geometric Mean 200 No./100

mL

Coliform, Fecal 7-Day
Geometric Mean 400 No./100

mL
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6.0 COLLECTION SYSTEM ALTERNATIVE ANALYSIS

This section evaluates alternative collection system configurations for the proposed sewer district within
the Town of Henderson.  Each alternative has been developed to provide reliable wastewater conveyance
to the proposed treatment facility while meeting NYSDEC design standards and minimizing infiltration and
inflow (I/I).  The collection system alternatives considered include:

¶ No Action Alternative
¶ Alternative No. 1 – Septic Tank Effluent Pump (STEP)
¶ Alternative No. 2 – Low-Pressure and Gravity Sewers
¶ Alternative No. 3 – Vacuum Sewers

6.1. No Action Alternative
This alternative serves as the baseline condition for comparison with the other options and
represents the “no action” scenario.  Historical DEC records document failing and illegal
discharges within the harbor area, and the Town’s 2023 sanitary survey identified continued
septic system impacts that have been ongoing since the 1993 DEC sanitary study.  Both public
health protection and water quality restoration necessitate a centralized wastewater collection
and treatment system.  As discussed in earlier sections, reliance on individual onsite systems is
incompatible with Henderson Bay’s Class A water quality designation and its current impaired
status.

6.2. Alternative No. 1 – Septic Tank Effluent Pump (STEP)

6.2.1. Proposed Preliminary Design
A Septic Tank Effluent Pump (STEP) system is a type of low-pressure wastewater collection
system that combines on-lot septic tanks with small effluent pumps to convey flow to a
centralized treatment facility.  Each property is equipped with a buried septic tank that
provides primary treatment by settling solids and retaining floatable materials.  Clarified
liquid (effluent) is then pumped through small-diameter, pressurized mains to the
wastewater treatment plant or to an intermediate collection point.

The pressurized piping network typically consists of 2- to 8-inch diameter mains installed
at 5-foot burial depth, reducing excavation and minimizing groundwater infiltration and
inflow (I/I) when compared to gravity collection systems.  Service laterals connect
individual pumps to the main network, and isolation and cleanout valves are provided at
strategic intervals for maintenance.

Power for each on-lot pump is typically supplied from the property’s electrical service,
and the tanks are equipped with emergency storage capacity to accommodate short-term
power outages or pump failures.  STEP systems are at times installed in areas with shallow
bedrock, high groundwater, or dispersed development where conventional gravity
sewers would require excessive excavation or deep trenches.
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6.3. Alternative No. 2 – Combined Low-Pressure and Gravity Sewer

6.3.1. Proposed Preliminary Design
This collection system alternative consists of a combined low-pressure and gravity
wastewater collection system.  Individual properties would be served either by on-site
grinder pump units discharging to low-pressure force mains or by direct gravity service
connections where site conditions allow.  This approach provides flexibility to
accommodate variable topography, shallow groundwater, and shoreline constraints
within the service area.  The sanitary sewer collection system would generally consist of
2-inch through 8-inch high-density polyethylene (HDPE) pressure mains, 8-inch gravity
mains and three (3) pump stations strategically located to convey wastewater throughout
the new Sewer District.

For properties served by low-pressure collection, wastewater would be conveyed from
individual grinder pump units through small-diameter pressure mains to the collection
system.  Each occupied parcel would be equipped with an individual grinder pump station,
consisting of a buried wet well and submersible grinder pump that breaks down solids
and pumps the wastewater into a pressurized main.  Grinder pump units would be
provided with power, controls, and alarm systems to indicate pump failure or high-water
conditions.

To develop the low-pressure portion of this alternative, B&L used the Design Assistant
software developed by Environment One Corporation.  The software applies the theory
of simultaneous pump operation to size the low-pressure system, optimizing flow
velocities within the mains while maintaining total dynamic head within the operating
range of Environment One (E-One) grinder pumps.  The hydraulic model assumes the
installation of one (1) grinder pump per parcel within the proposed Sewer District
boundary.

Gravity sewer segments would be utilized in areas where adequate slope exists to provide
reliable flow, presence of bedrock is limited, and slopes are consistent and gradual such
that deep installations of gravity main are not required. For this project, this is limited to
portions of County Route 72, NYS Route 178 and Water Street within the Hamlet of
Henderson.  These segments would convey wastewater from gravity service connections
or from pressure-to-gravity discharge points to downstream collection infrastructure.
Gravity mains would be designed with appropriate slopes and manholes to support
operation and maintenance.  A preliminary gravity analysis was completed to determine
the locations where gravity collection system can be used, as shown in Appendix J.  The
number and location of pressure discharge points, gravity mains, and appurtenances will
be refined during design.
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This combined low-pressure and gravity collection system is well suited for a small sewer
district with mixed development patterns and variable site constraints.  The alternative
reduces the need for deep excavation compared to a full gravity system while allowing
gravity service where feasible.  Final sizing, layout, and system configuration will be
determined during detailed design.

The proposed sewer collection system layout is shown in Figure 6-1.

6.3.2. Pump Station Analysis
The low pressure and gravity collection system will include the construction of two (2)
duplex submersible pump stations and one (1) quadplex grinder pump station. Pump
Station 1 is a submersible duplex station located at the intersection of Harbor View Road
and Harbor Road. Preliminary system curves and pump curves can be seen in Appendix K.

Pump Station 2 is a submersible duplex station located at the intersection of County Route
72 and State Route 178.  Gravity sewer flows from State Route 178, County Route 71, and
County Route 72 will discharge into the Pump Station 2 manhole and wastewater will be
pumped out into a 4-inch force main back down State Route 178.

Pump Station 3 is a quadplex grinder pump station that will be utilized to pump gravity
flows from Town Barn Road and Water Street across Stony Creek into the low-pressure
force main along County Route 178.  The station will only be seeing around 2,800 gpd,
therefore a traditional duplex submersible station would be oversized for this area.

The design average monthly flow was calculated to be approximately 129,000 GPD with
a peak hourly flow of 480,000 GPD; however, the initial flows are anticipated to be
significantly lower and consistent with the draft SPDES permit, as described previously.

6.4. Alternative No. 3 – Vacuum Sewer System

6.4.1. Proposed Preliminary Design
A vacuum sewer system conveys wastewater through small-diameter mains maintained
under negative pressure.  Each group of properties connects to a vacuum collection pit
containing a sump and a vacuum valve.  Wastewater from individual buildings flows by
gravity into the pit, and when the liquid level reaches a set point, the valve opens to draw
the contents into the vacuum main.  The wastewater and air mixture travels to a central
vacuum station, where it is separated, and the wastewater is then pumped to the
treatment facility.
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Vacuum mains are typically 2- to 6-inches in diameter and follow the ground surface in a
stepped sawtooth configuration with typical depths of 3-feet to 6-feet deep, making them
an option in flat areas with high groundwater levels.  Continuous negative pressure is
maintained by vacuum pumps located at the central station, which also houses the
control equipment, collection tank, and discharge pumps.

Routine O&M includes monitoring vacuum pressure, servicing mechanical valves
throughout the system, and addressing vacuum leaks as they often disable entire sub-
areas of the system.  Vacuum systems are labor-intensive and often require close
monitoring and on-call response for system alarms or pressure loss events.

While technically feasible, vacuum sewer systems were evaluated but are not
recommended for further consideration for this project.  Factors such as high capital cost
per connection, centralized dependency on a single vacuum station, historical and recent
operational feedback from operators that currently have vacuum systems, and increased
O&M complexity make the system impractical for a small, dispersed lakeside community.
Furthermore, cold-weather conditions and frost depth in northern New York create
operational challenges for maintaining airtight components and vacuum valves.  An
evaluation of the collection system alternatives was completed and attached in Appendix
L.
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7.0 TREATMENT ALTERNATIVE ANALYSIS

This section evaluates alternative wastewater treatment processes for the proposed sewer district within
the Town of Henderson.  Each alternative has been developed to achieve compliance with the applicable
NYSDEC SPDES Permit effluent limits and to provide reliable, long-term treatment performance.  The
treatment system alternatives considered for the proposed wastewater treatment plant (WWTP) include:

¶ No Action Alternative
¶ Alternative No. 1 – Sequencing Batch Reactor (SBR) System
¶ Alternative No. 2 – Membrane Bioreactor (MBR) System
¶ Alternative No. 3 – Containerized Treatment Plant (Modular System)

7.1. No Action Alternative
The “no action” alternative serves as the baseline for comparison.  Under this scenario, no
centralized wastewater treatment facility would be constructed, and existing on-site septic
systems would continue to operate.  As previously documented, failing or undersized systems
have resulted in water quality and public health concerns in the Henderson Harbor area.
Therefore, the no action alternative does not meet the project’s purpose and need but is retained
for comparative evaluation.

7.2. Alternative No. 1 – Sequencing Batch Reactor (SBR) System

7.2.1. Proposed Preliminary Design
The Sequencing Batch Reactor (SBR) alternative consists of a centralized wastewater
treatment facility designed to provide secondary biological treatment with tertiary
filtration and disinfection prior to discharge.  The preliminary site plan shows a compact
treatment layout that consolidates major process components while allowing space for
future expansion.

Influent wastewater would enter through a proposed headworks building equipped with
fine screening and influent flow monitoring.  Flow would then be directed through a
splitter box to parallel SBR basins.  The SBR process would provide equalization, biological
treatment and clarification.

Following biological treatment, effluent would flow through the decanter to an aerated
effluent equalization tank where it would then be pumped through the UV and cloth filter
building for tertiary filtration and disinfection.  Treated effluent would be routed through
an effluent manhole to a proposed outfall via a dedicated gravity outfall pipeline.

Sludge from the biological treatment process would be wasted periodically to two (2)
aerated digestor tanks. The digester tanks would stabilize sludge and would be
periodically decanted with two (2) decant pumps to provide sludge thickening. After
sufficient thickening occurred the sludge would be hauled from the site to a larger WWTP
facility (likely City of Watertown) for continued treatment and disposal.
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This SBR alternative provides a flexible and reliable treatment approach suitable for the
project area, with a compact footprint, proven treatment performance, and the ability to
phase improvements and expansions over time.  Final sizing, equipment selection, and
site grading will be refined during design.

As shown in Figure 7-1, this project identifies locations for future SBR expansion to
accommodate long-term flow increases as well as optional sludge drying beds and an
optional maintenance garage if project funding allows.  The following items would be
included in the SBR WWTP alternative, as shown in the process flow diagram and the
hydraulic flow diagram attached in Appendix M and N, respectively:

¶ Influent Sampler
¶ Influent flow metering
¶ Fine Screen
¶ Aerobic Digester Tanks and Blowers
¶ Sludge Hauling
¶ Flow Splitter Box
¶ Aerated SBR Tanks and Blowers
¶ Filter Equalization (EQ) and Post Aeration Tanks and Pumps
¶ Process Drain Pump Station
¶ Effluent Filters
¶ UV Disinfection Systems
¶ Effluent flow metering
¶ Effluent Sampler

7.3. Alternative No. 2 – Membrane Bioreactor (MBR) System

7.3.1. Proposed Preliminary Design
A Membrane Bioreactor (MBR) system combines biological treatment with membrane
filtration to produce high-quality, clarified effluent suitable for discharge or reuse.  In the
MBR process, wastewater first undergoes biological treatment in aerated and anoxic
zones, where organic matter and nutrients are removed through microbial activity.  Mixed
liquid is then conveyed to membrane tanks equipped with submerged membrane
modules that physically separate suspended solids and microorganisms from the treated
effluent, resulting in a high-quality effluent with low turbidity.

As shown on the preliminary layout in Figure 7-2, the proposed MBR configuration first
includes influent mesh plate screening and flow metering.  Flow would then convey to
the pre-aeration and equalization (PreAir/EQ) tanks upstream of the biological process to
dampen hydraulic and organic loading fluctuations and improve overall process stability.
Wastewater then flows through anoxic and aeration zones for biological treatment prior
to membrane filtration. Return activated sludge (RAS) and waste activated sludge (WAS)
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systems are provided to maintain appropriate biomass concentration and manage solids
production.  Waste sludge is directed to the digester for stabilization prior to ultimate
handling and disposal.

Treated effluent from the membrane tanks is conveyed to a UV treatment building
housing ultraviolet (UV) disinfection.  While membrane filtration provides substantial
solids and pathogen removal, the inclusion of UV disinfection provides additional
treatment redundancy and ensures compliance with SPDES permit limits under
disinfection conditions.  Following UV disinfection, effluent is conveyed to the proposed
outfall location.

The MBR system can be paired with multiple collection system alternatives, including low-
pressure grinder pump systems and STEP systems. STEP systems, which provide primary
settling at individual properties, can reduce influent solids loading to the plant and
improve membrane performance and longevity.  However, the MBR process is also
capable of treating raw wastewater delivered by grinder pump systems, with final
collection system selection dependent on site conditions, maintenance responsibilities,
and overall project objectives.

Typical MBR facilities include equalization, biological treatment tanks, membrane tanks,
aeration systems, sludge handling components, membrane cleaning systems, and
automated controls.  Continuous aeration, periodic membrane backwashing, and
chemical cleaning are required to maintain membrane flux and prevent fouling.  The
compact footprint of the MBR system, combined with its ability to produce consistently
high effluent quality, makes it well suited for small to medium sized communities with
site constraints and stringent discharge requirements.

7.4. Alternative No. 3 – Containerized Treatment Plant (Modular System)

7.4.1. Proposed Preliminary Design
A containerized (modular) wastewater treatment plant was designed as part of previous
engineering efforts for the Town.  That prior effort included development of a preliminary
process configuration and site layout intended to provide centralized wastewater
treatment within a compact, factory-fabricated system, as shown in Figure 7-3.  The
modular treatment approach was selected at that time to address site constraints, limit
the treatment plant footprint, and allow for phased implementation as flows increased
over time.

Containerized treatment plants are pre-engineered systems designed to provide
secondary or tertiary wastewater treatment within modular steel, fiberglass, or concrete
structures.  Depending on manufacturer design and regulatory requirements, these
systems may incorporate biological treatment processes such as extended aeration,
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sequencing batch reactor (SBR), or membrane bioreactor (MBR) configurations.  Ancillary
components typically include aeration systems, clarification or solids separation, sludge
return or wasting systems, and disinfection equipment, all integrated within the modular
units.

The previously proposed modular system was evaluated for compatibility with both
grinder pump low-pressure and STEP collection systems, with influent characteristics and
hydraulic loading considered in the preliminary design.  Package treatment systems are
commonly used in small or rural communities, or commercial/institutional applications,
where space limitations, constructability, and schedule are key considerations.  These
systems are generally designed for flows on the order of several hundred thousand
gallons per day and may be expanded by adding additional treatment modules as service
demands increase.
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8.0 SUMMARY AND ALTERNATIVE COMPARISON

8.1. Feasible Collection System Alternatives Summary
Three (3) collection system alternatives were evaluated for this project, including a low-pressure
grinder pump and gravity system, a Septic Tank Effluent Pump (STEP) system, and a vacuum
system.  Each alternative was evaluated based on constructability, operational and maintenance
requirements, system reliability, long-term sustainability, compatibility with site topography, and
flexibility to accommodate future growth.  This evaluation provides a consistent basis for
identifying the most appropriate collection system approach to meet the community’s current
needs while allowing for phased expansion as development occurs.

8.1.1. No Action Alternative
The no collection system alternative is not considered feasible for this project as it does
not address the existing and anticipated wastewater management needs within the Town
of Henderson.  Continued reliance on individual on-site systems would not provide a
consistent or long-term solution to protect public health and water quality, particularly
given variable soil conditions, proximity to surface waters, and the potential for system
failures. This alternative also does not support future growth or regulatory compliance
objectives and therefore does not meet the project purpose and need.  It has therefore
been omitted from further consideration in this report.

8.1.2. Alternative No. 1 – Septic Tank Effluent Pump (STEP)
A Septic Tank Effluent Pumping (STEP) collection system remains a feasible alternative for
the Town of Henderson and is capable of complying with Ten States Standards and
applicable NYSDEC and EFC design guidelines.  STEP systems can be applicable for low-
density communities and can provide reliable wastewater conveyance when properly
designed and maintained.  However, due to changes in project assumptions, layout, and
treatment approach since the previous evaluation, implementation of a STEP system
would require re-design of portions of the collection system, including revised service
connections, pumping equipment, and hydraulic analysis.

8.1.3. Alternative No. 2 – Combined Low-Pressure and Gravity Sewer
The combined low-pressure and gravity collection system is a feasible alternative as it
provides a flexible and reliable means of wastewater conveyance that can be adapted to
varying site topography and development patterns within the Town of Henderson.  The
system would utilize conventional gravity sewers in the Hamlet where grades allow, rock
presence is limited and the threat of groundwater/surface water intrusion is minimal,
while low-pressure mains with grinder pumps would serve locations where gravity flow is
impractical due to shallow bedrock, flat terrain and lakeshore areas, allowing consistent
service across the proposed sewer district.  This hybrid approach is well suited for small
to medium communities and would be designed to meet Ten States Standards and
applicable NYSDEC and EFC guidelines.
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This alternative is viewed as a strong option due to its adaptability, reduced excavation
requirements in certain areas, and proven performance in similar applications.  These
characteristics make the combined low-pressure and gravity system a practical collection
alternative for further evaluation as part of this report.

8.1.4. Alternative No. 3 – Vacuum Sewer System
As discussed in Section 6.4, the vacuum collection system alternative is no longer being
evaluated due to site conditions and service area characteristics that limit its practicality
for the proposed sewer district.  The system would require specialized infrastructure,
tight installation tolerances, and ongoing operational oversight that are not well suited
for the size, layout, and long-term operational capacity of the Town.  As a result, this
alternative was eliminated from further consideration in favor of more feasible and cost-
effective collection system options.

8.2. Feasible Treatment System Alternatives Summary
Three (3) treatment alternatives were evaluated for this project, including an SBR with tertiary
cloth media filtration, a membrane bioreactor system, and a packaged treatment unit.  All three
(3) alternatives were compared considering ease of operation, routine maintenance, operator
skill requirements, treatment reliability, long term sustainability, and the ability to accommodate
future expansion.  This review provides a consistent basis for identifying the most suitable option
for the community’s current and projected needs.

8.2.1. No Action Alternative
The No-Action alternative is not feasible. Implementation of a new collection system
would produce centralized wastewater flows that require proper treatment and a
permitted discharge location.  Since the Town does not currently own an existing
treatment facility to receive these flows, the wastewater cannot be processed or disposed
of in accordance with regulatory and public health requirements.  As a result, the no-
action alternative cannot meet the needs or obligations of the project and is not a
consideration.

8.2.2. Alternative No. 1 – Sequencing Batch Reactor (SBR) System
The SBR alternative is a feasible alternative as it provides reliable biological treatment and
clarification within a flexible, expandable process that is well suited for small to medium
sized communities.  The system can accept raw wastewater from a grinder low pressure
collection system without the need for upstream settling, and its batch operation allows
it to maintain stable performance under variable daily and seasonal flows.

The SBR configuration is also viewed as a strong option due to its straightforward
operation, established technology base, and lower overall energy and maintenance
demands compared to more complex treatment systems.  The SBR system would include
tertiary cloth media filtration and can consistently meet effluent limits while maintaining
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a manageable level of operator oversight.  These characteristics make the SBR a practical
and effective treatment solution for the project’s current needs and anticipated future
conditions.  This alternative will be evaluated further in this section.

8.2.3. Alternative No. 2 – Membrane Bioreactor (MBR) System
The MBR system is considered a feasible alternative as it integrates biological treatment
and membrane filtration, which provides stable performance across a wide range of flow
and loading conditions.

Although technically suitable, an MBR system presents higher operational complexity,
increased energy demand, and more intensive maintenance needs compared with
conventional systems.  Membrane cleaning and long-term membrane replacement
planning also introduce additional life-cycle costs.  While an MBR can achieve the required
level of treatment, these operational and financial considerations may reduce its
practicality for a small municipal facility.  This alternative will be evaluated further in this
section.

8.2.4. Alternative No. 3 – Containerized Treatment Plant (Modular System)
While a containerized (modular) treatment plant was previously evaluated and
conceptually designed as part of earlier engineering studies, it was not advanced for
detailed analysis in this report.  Although modular systems can provide effective
treatment for small communities, the standardized and proprietary nature of these
systems limits operational flexibility, long-term expandability, and adaptability to
changing regulatory requirements.  In addition, life-cycle cost considerations, including
equipment/container replacement, operator space constraints, lack of separation of
mechanical, electrical and chemical equipment, specialized maintenance needs, and
limited redundancy, reduce their long-term suitability for the Town’s projected 30-year
planning horizon.  Based on these factors, and in comparison, with more conventional
treatment alternatives that offer greater operational flexibility and long-term value, the
modular treatment system was not selected for further evaluation.

8.3. Alternative Capital Costs
The estimated capital cost estimates of each alternative are detailed in Appendix O and
summarized in the tables below.

Table 8-1:  Summary of Estimated Probable Project Capital Costs – Collection System

Line Item Alternative No. 1 –
STEP

Alternative No. 2 –
LPS/Gravity

Construction Total (2026 Dollars) $28,190,000 $23,657,000
Inflation to 2028 (3% per Year) $29,910,000 $25,100,000
Contingency (20%) $5,990,000 $5,020,000
Engineering, Legal, Administrative (20%) $7,180,000 $6,030,000
Total Estimated Project Capital Cost (2028 Dollars) $43,080,000 $36,150,000
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Table 8-2:  Summary of Estimated Probable Project Capital Costs – Treatment System

Line Item Alternative No. 1 –
SBR

Alternative No. 2 –
MBR

Construction Total (2026 Dollars) $8,221,000 $7,860,000
Inflation to 2028 (3% per Year) $8,730,000 $8,340,000
Contingency (20%) $1,750,000 $1,670,000
Engineering, Legal, Administrative (20%) $2,100,000 $2,010,000
Total Estimated Project Capital Cost (2028 Dollars) $12,580,000 $12,020,000

8.4. Alternative O&M Costs
The estimated operation and maintenance costs for each alternative are detailed in Appendix P
and summarized in the table below.

Table 8-3:  Summary of Estimated Operation and Maintenance Costs – Collection System

Operation and Maintenance Costs Alternative No. 1 –
STEP

Alternative No. 2 –
LPS/Gravity

Sewer Administration $20,000 $20,000
Sanitary Sewer Collection $91,700 $56,200

Total O&M $111,700 $76,200

Table 8-4:  Summary of Estimated Operation and Maintenance Costs – Treatment System

Operation and Maintenance Costs Alternative No. 1 –
SBR

Alternative No. 2 –
MBR

Treatment System $118,660 $145,245
Total O&M $118,660 $145,245

8.5. Short-Lived Asset Costs
Short-lived assets (SLA) are items that are likely to fail and need replacement within the typical
30-year design life of a capital improvement project.  These items are typically smaller assets or
ancillary system assets that are more prone to heavy wear due to frequent operation.  In a typical
water treatment and distribution system, the pumps, blowers, generator, flow meters, and other
components are all considered to be short-lived assets.  Municipalities typically budget through
their billing collections to create a financial reserve account to replace these short-lived assets
when they fail or begin to consistently incur annual maintenance costs.  The estimated short-lived
asset costs for each alternative are detailed in Appendix Q and summarized in the tables below.

Table 8-5:  Summary of Estimated Short-Lived Asset Costs – Collection System

Short-Lived Asset Costs Alternative 1 –
STEP

Alternative 2 –
LPS/Gravity

Total SLA $46,100 $40,000
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Table 8-6:  Summary of Estimated Short-Lived Asset Costs – Treatment System

Short-Lived Asset Costs Alternative 1 –
SBR

Alternative 2 -
MBR

Total SLA $12,600 $32,500

8.6. Life-Cycle Cost Analysis
Life-cycle costs inclusive of the project capital costs, the estimated annual O&M costs, and the
short-lived asset costs as discussed in previously have been extrapolated to cover an estimated
50-year operational life of the project.  Life Cycle Costs are detailed in Appendix R and summarized
in the following table.

Table 8-7:  Summary of Alternative Capital and Net Present Value Costs – Collection System

Net Present Value (NPV) Analysis Alternative 1:
STEP

Alternative 2:
LPS/Gravity

Estimated Project Capital Cost $28,190,000 $23,657,000
$1,740,00050-Year O&M/SLA NPV $2,092,000 $1,540,000

Total Net Present Value $30,282,000 $25,197,000
Difference $5,085,000

Table 8-8:  Summary of Alternative Capital and Net Present Value Costs – Treatment System

Net Present Value (NPV) Analysis Alternative 1:
SBR

Alternative 2:
MBR

Estimated Project Capital Cost $8,221,000 $7,860,000
50-Year O&M/SLA NPV $1,740,000 $2,356,000

Total Net Present Value $9,961,000 $10,216,000
Difference $255,000

8.7. Non-Monetary Factors
The following table compares non-monetary factors of each feasible alternative:

Table 8-9:  Non-Monetary Factors

Factor Collection System Alternatives Treatment System Alternatives

Im
pa

ct
 o

n
Ex

ist
in

g 
Fa

cil
ity

There is currently no existing sewer collection
system in the Town of Henderson.

Both treatment alternatives would require
the construction of a new WWTP at a Town-
owned property. Both alternatives are very
similar in size and would have the same
construction impacts.

W
W

TP
Ca

pa
ci

ty Both alternatives would require a new Town
Wastewater Treatment Plant (WWTP) with
sufficient capacity to handle the new
proposed collection system.

The WWTP currently has a SPDES permit with
a monthly average flow of 0.096MGD. Both
alternatives would be able to handle the
anticipated Town flows.
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Not applicable.

An effluent outfall will be required at the
proposed WWTP. The outfall would be at the
same location for both alternatives, as shown
in the site layout figures.

Co
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w
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PD
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m
it

Both alternatives will eliminate onsite septic
systems, many of which are aged and do not
meet current requirements.

Disturbances to federally regulated wetlands
or surface waters would likely require a
Section 404 permit from the USACE and
corresponding Section 401 Water Quality
Certification from the NYSDEC.  Disturbances
to the bed or banks of state-protected
streams would likely require an Article 15
stream disturbance permit from the NYSDEC.
Disturbances to NYSDEC-regulated wetlands
or their 100-foot adjacent area would likely
require an Article 24 Freshwater Wetlands
Permit from the NYSDEC.  Additionally, if
greater than 1-acre of ground disturbance is
anticipated, then a NYSDEC State Pollutant
Discharge Elimination System (SPDES) General
Permit for Stormwater Discharges from
Construction Activities would be required.
Upsizing existing outfall would require Article
15 permit for the NYSDEC, Section 10/404
from the USACE, and Canal Permit from NYS
Canals Corp.

Di
sc
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rg

e
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it

Re
qu
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m

en
ts

Not applicable.

The Town currently has a SPDES Permit
(NY0312886) with an outfall and WWTP
location on State Route 3 and receiving water
of Stony Creek.

CS
O
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Re
du

ct
io

n

Not applicable. There are currently no CSO/SSO.

O
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ra
to
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Both alternatives will require the Town to
develop a sewer department and/or contract
with outside maintenance staff to operate
and maintain the new collection system.

Both of the proposed WWTP alternatives
would require a licensed operator. A
preliminary WWTP Facility Score Sheet was
completed to determine the operator
licensure needed.  This form is found in
Appendix S. The analysis found that the
WWTP can operate under a 2/2A operator.
Additionally, the Town will need to hire a
licensed assistant operator to assist in the
operations of the plant.

Sc
he

du
le

 a
nd

 C
on

st
ru

ct
ab

ili
ty The sewer collection system will be

constructed offline while homeowners
remain on their private septic systems. Final
residential connections to the new grinder
pumps or gravity laterals will occur after the
proposed sewer district is installed, and once
the Town WWTP is constructed and
commissioned for service. Construction of the
collection system is anticipated to take
approximately 18 months.

Either of the proposed WWTP alternatives
would be constructed concurrently with the
sanitary sewer collection system. However,
the treatment facility would be completed,
tested, and placed into service prior to
connecting the collection system to ensure
that wastewater flows can be properly
treated upon initiation of service.
Construction of the proposed WWTP is
anticipated to require approximately 18
months.
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La
nd

 R
eq

ui
re

m
en

ts The Town Sewer District will be constructed
within State, County, and Town Right-Of-Way
(ROW) as much as practicable. In locations
where the ROW is unfit for construction,
easements will be required to construct the
collection system on privately owned
property.

The proposed wastewater treatment plant
(WWTP) will be constructed on Town-owned
property located off New York State Route 3.
The site provides sufficient area to
accommodate either of the treatment
alternatives, while also allowing adequate
space for future expansion to meet long-term
capacity or regulatory needs.

En
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M
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n

Both alternatives include the
decommissioning of private septic systems,
many of which are not constructed to meet
current codes. The collection system will
eliminate improper leaching of septic systems
into the harbor, thus improving water quality.

Construction and operation of the proposed
WWTP may result in temporary
environmental impacts related to site
disturbance, noise, and construction
activities. These impacts will be minimized
through implementation of standard erosion
and sediment control measures, adherence to
applicable permitting requirements, and
incorporation of best management practices
during construction and operation to protect
adjacent water resources and sensitive areas.

W
et

la
nd

s a
nd

W
at

er
bo

di
es Wetlands or waterbodies are present

throughout the sewer district. Horizontal
directional drilling or other trenchless
techniques will be used as necessary to cross
these sensitive areas and limit impact.

A wetland delineation will be completed
during the project’s design phase to identify
the boundaries of wetlands and surface
waters within the project area. Where
necessary, wetland mitigation will be used
and assessed during the design phase.

St
or

m
 &

 F
lo

od
Re

sil
ie

nc
y Grinder pumps or septic tanks that are

installed within the flood plain will be
furnished with watertight lids and vent
extensions to ensure the vents are properly
protected above the base flood elevation.

The WWTP is not located within a 100-year
flood zone, so storm and floods are not a
major concern for the plant itself.  The plant
will be designed to treat additional flows
during extreme/wet weather events. The
outfall pipe will be designed to meet TR-16
standards which consider 100-year flood
zones plus 3-feet.

Se
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,

Ch
al
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Re
qu
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m

en
ts There will be tree clearing seasonal limits to

protect the native bat species local to the
service area. Clearing will occur outside of the
protected windows to ensure native species
are not impacted.

There will be tree clearing seasonal limits to
protect the native bat species local to the
service area. Clearing will occur outside of the
protected windows to ensure native species
are not impacted.

Re
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Opportunities for the reduction of carbon
footprint will be limited for these alternatives.

Opportunities for the reduction of carbon
footprint will be limited for these alternatives.
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Using energy efficient equipment and
eliminating private septic systems provides a
great benefit to the quality of life of the users
in the new District and improves water quality
of Lake Ontario for recreation and the
ecosystems which inhibit it.

Both alternatives can incorporate green
infrastructure practices, including the use of
energy-efficient process equipment, high-
efficiency motors and blowers, and
optimization of treatment processes to
reduce energy consumption. Additional
measures such as stormwater management
features and site design that minimizes
impervious area can be incorporated to
reduce runoff, improve resilience, and
enhance overall environmental performance
of the facility.
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New grinder pumps will be installed with
premium efficiency motors to reduce energy
consumption. Additionally, the pumps at the
pump stations will be installed with premium
energy efficiency motors and lighting at the
pump stations will be LED to reduce energy
consumption.

Both alternatives incorporate water and
energy efficiency measures through the use
of premium-efficiency pumps, blowers, and
motors, as well as process controls that
optimize aeration and pumping based on real-
time system demand. Variable frequency
drives, efficient lighting, and automated
monitoring systems will further reduce
energy consumption and support reliable,
cost-effective long-term operation of the
facility.

Lo
ca

l E
m

pl
oy

m
en

t
O

pp
or

tu
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s Both alternatives will require the Town to hire

additional staff to operate and maintain the
system. Additionally, employment
opportunities will be increased during the
construction of the project.

Both alternatives would require the Town to
hire one to two licensed WWTP operators for
the proposed wastewater treatment plant.
Additionally, employment opportunities will
be increased during the construction of the
project.

Re
cr

ea
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l

Im
pa

ct

Both alternatives will help improve and
protect the water quality of Lake Ontario
which is used for recreation by locals and
tourists alike.

Both alternatives will help improve and
protect the water quality of Lake Ontario
which is used for recreation by locals and
tourists alike.

Ae
st
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m
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ct

There will be temporary aesthetic impacts
associated with this alternative during
construction. Grinder pumps will be situated
mostly in lawn areas and each basin
(approximately 24” diameter) will stick out of
the ground approximately 6”. Additionally,
Grinder Pump Control Panels will be added.
The Pump Station locations will also have
permanent aesthetic impacts which will be
mitigated with architectural finishes that are
similar to the surrounding structures.

Temporary aesthetic impacts will occur during
construction of the proposed alternatives due
to earthwork, equipment staging, and related
activities; however, these impacts will be
short-term and limited to the construction
period. The proposed WWTP is located
approximately 600 feet from the nearest
state roadway, and permanent visual impacts
to surrounding areas or public viewsheds are
not anticipated.

Se
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y 
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There are no security or cybersecurity
concerns associated with this alternative.

There are no security or cybersecurity
concerns associated with this alternative that
are not ordinary for typical protections
associated with WWTP facilities (fencing,
password protection, firewalls, etc.).

Co
m

m
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O
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Public hearings will be held discussing project
information to allow for community input.

Public hearings will be held discussing project
information to allow for community input.
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9.0 RECOMMENDED ALTERNATIVE

9.1. Basis of Selection
All alternatives were evaluated based on their ability to provide efficient, reliable wastewater
treatment in accordance with recognized design standards for a 30-year planning period.
Additional long-term goals and considerations included protecting the water quality of Henderson
Harbor and minimizing inflow and infiltration through a robust, long-term solution.  Collectively,
these goals support improved system performance and help protect the water quality of Lake
Ontario.  A summary of the alternatives evaluated, including key advantages, disadvantages, and
non-monetary factors, is provided in the following tables.

Table 9-1:  Summary of Alternatives – Collection System

Alternative Pros Cons
No Action ¶ None ¶ Lack of long-term reliability

and environmental control.
Individual on-site systems
increases the risk of failing
systems, groundwater
contamination, and surface
water impacts.

Alternative  No. 1:
STEP Collection
System

¶ Suited for shallow bedrock
and high groundwater areas

¶ Provides primary treatment
and solids removal

¶ Emergency storage at each
property

¶ Requires more operation and
maintenance

¶ Higher capital, O&M and
short-lived asset costs

¶ Tank infiltration or
groundwater intrusion over
time

¶ Increased electrical demand
¶ Pumps and pump stations

require maintenance,
replacement planning, and
standby power provisions

Alternative No. 2:
Combined
LPS/Gravity
Collection System

¶ Suited for shallow bedrock
and high groundwater areas

¶ Reduced excavation depths
and construction impacts

¶ Lower capital, O&M and SLA
costs

¶ Compatible with phased
construction and future
development

¶ Increased electrical demand
¶ Pumps and pump stations

require maintenance,
replacement planning, and
standby power provisions
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Table 9-2:  Summary of Alternatives – Treatment System

Alternative Pros Cons
No Action ¶ None ¶ Does not address water

quality impairments.
¶ Lack of long-term

sustainability and regulatory
control

Alternative  No. 1:
SBR Treatment
System

¶ Fit for small to mid-sized
municipal facilities

¶ Well suited for variable and
seasonal flows

¶ Lower energy consumption
¶ Fewer components, reducing

replacement and life-cycle
costs

¶ Compatible with grinder
pumps and combined
LPS/gravity systems

¶ Larger footprint due to basin
sizing

¶ Requires downstream
tertiary filtration

¶ Higher capital costs

Alternative No. 2:
MBR Treatment
System

¶ Produces high-quality
effluent with low suspended
solids

¶ Compact footprint, well
suited for limited space

¶ Higher operation and
maintenance, short-lived
asset and life-cycle costs due
to equipment and
replacement needs

¶ Increased energy
consumption

¶ More complex operation

It is recommended that the Town proceed with Collection System Alternative No. 2, the combined
low pressure and gravity system and Treatment Alternative No. 1, the Sequencing Batch Reactor
(SBR) WWTP.

9.2. Opinion of Probable Cost
The total estimated probable project cost and the maximum amount to be expended by the Town
of Henderson Sewer District No. 1 is $51,300,000, as summarized in Appendix T.

Recommended Alternative Cost
Combined LPS/Gravity Collection System $23,657,000
Sequencing Batch Reactor (SBR) WWTP $8,221,000
Construction Subtotal (2026) $31,880,000
Construction Subtotal (2028) $33,822,000
Contingency (20%) $6,765,000
Engineering, Legal and Administrative Costs (20%) $8,118,000
Previous ELA Costs $2,500,000
Estimated Total Project (2028 Dollars) $51,300,000
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9.3. Green Infrastructure and Smart Growth Assessment
Appendix U includes the Smart Growth Assessment Form for the recommended project.  The
recommended project presents some/few opportunities for the practical implementation of
green infrastructure practices.  Infrastructure installed will be located outside of flood-prone
areas and would be installed to meet all applicable flood and climate resiliency requirements.
Green infrastructure practices will be explored during the preliminary design phase of the project.

9.4. Project Score
This project has been previously evaluated and is included on the New York State Clean Water
State Revolving Fund 2026 Intended Use Plan (IUP). Under the prior evaluation, the project had
an estimated total cost of approximately $40 million and advanced a different recommended
collection and treatment alternative.  Despite changes to the recommended technical approach,
the project continues to address the same documented water quality impairments and achieves
the same overall environmental and public health objectives.  The previously evaluated project
received a score of 133 on the 2026 IUP, reflecting its strong water quality benefits, regulatory
relevance, and readiness.  The updated recommended alternative maintains these core benefits
while improving constructability, long-term operability, and cost effectiveness, and is expected to
remain competitive under future IUP scoring criteria.
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10.0 FUNDING AND FINANCING

Project funding may be sought from a variety of State, Federal, and private sources. Several funding
opportunities are available to ensure that the chosen alternative is affordable for system users.  User costs
will vary depending on the amount of funding ultimately awarded to the Municipality for the project.  Each
user served by the system will be charged on an equivalent dwelling unity (EDU) basis.  This section
presents a brief summary of several programs that the recommended project is or may be eligible for.

10.1. Grant Opportunities

10.1.1. NYSEFC Water Infrastructure Act (WIIA) Grant
The NYSEFC Water Infrastructure Improvement Act (WIIA) program provides competitive
grants to help municipalities fund critical wastewater and drinking water infrastructure
projects.  Eligible wastewater infrastructure projects may receive a WIIA grant award as
described below:
¶ A project, including all phases of the project, may be awarded the lesser of $25 million

or 25% of net eligible project costs (total eligible project costs less any third-party
grants awarded in respect of the project).

¶ Any grants administered through EFC will not be used to calculate net eligible project
costs.

EFC evaluates all applications based on factors including the protection of public health
and water quality, median household income, governmental and community support,
environmental justice considerations, and the readiness of the project to proceed.

The Town is eligible to apply for a WIIA grant through NYSEFC for the recommended
project.  Eligible projects may receive a grant for the lesser of 25% of net project costs or
$25,000,000.  WIIA grant funding is applied to the total project cost after other grant
funding has been deducted from the total project cost.  Municipalities are limited to
receiving no more than $5 million in WIIA grant funds in a single year; grant awards
greater than $5 million for a project or projects are allocated over multiple years in annual
increments not exceeding $5 million.

In November 2022, the project was awarded a WIIA Grant in the amount of $3,982,750.

10.1.1.1 Enhanced WIIA Grant
In 2024, NYSEFC introduced the “Enhanced” WIIA Grant which expands upon the
existing WIIA grant program.  The Enhanced WIIA Grant allows qualifying
municipalities to receive a 50% grant, up to $25 million of net project costs.
Qualification criteria for the Enhanced WIIA Grant are as follows:
¶ The Project must serve a population of 3,500 or less, and
¶ The Community must meet the hardship criteria as defined in the current

Clean Water Hardship Policy, and
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¶ The Project (without the Enhanced WIIA Grant) would result in residential
user rates exceeding 1.5% of the Median Household Income (MHI) of the
community.

Municipalities who qualify and receive the Enhanced WIIA Grant are also limited
to receiving no more than $5 Million in WIIA Grant funds in a single year,
consistent with the base WIIA Grant policy.

The Enhanced Water Infrastructure Improvement Act (WIIA) Grant program was
established after the Town of Henderson received its original WIIA grant award,
which was based on a lower estimated project cost.  Under the current project
scope and updated cost estimates, the Town now meets the eligibility criteria for
the Enhanced WIIA Grant.  Participation in the Enhanced WIIA program would
require the Town to forfeit its previously awarded 2022 WIIA grant and instead
pursue funding under the enhanced program structure.  This option is being
evaluated to determine whether the enhanced funding opportunity would
provide greater overall financial benefit and improved affordability for system
users.

10.1.2. Bipartisan Infrastructure Law (BIL) Additional Subsidy
Projects eligible for hardship financing may qualify for additional subsidy via the CWSRF
and/or the Infrastructure Investment and Jobs Act – also known as the Bipartisan
Infrastructure Law (BIL).  Projects awarded additional subsidy funds may receive grant
funding up to 50% of eligible project costs, net of non-EFC grants, up to a maximum
amount of $25 million.  NYSEFC determines eligibility for additional subsidy using a
‘Blended Affordability Score’.  The Blended Affordability Score is the sum of the
‘Affordability Score’ and 50% of the ‘Water Quality Score’.  The Water Quality Score is
determined by NYSEFC based on a variety of factors, including existing source condition,
water quality improvement, and enforcement action(s).  The Affordability Score is
determined based on the following criteria:

Á Municipal MHI Relative to Regionally Adjusted MHI
Á Municipal Poverty Level Relative to Statewide Level
Á Environmental Justice
Á Readiness
Á Municipal Population Trend
Á County Unemployment Rate Relative to Statewide Rate.

Based on the 2024 CWSRF Intended Use Plan (IUP), the project was awarded
$14,948,250 in BIL Grant Funding.
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10.1.3. NYSEFC Intermunicipal Grant (IMG) Program
The NYSEFC Intermunicipal Grant (IMG) program provides funding to joint wastewater or
drinking water projects undertaken by two (2) or more communities to consolidate
services.  Eligible drinking water projects could receive up to $30,000,000 of grant or 40%
of the total net eligible project costs.  Priority will be given to projects that demonstrate
a public health need, are located in hardship communities, and involve multiple
municipalities.  At this time, the project would not be eligible for an IMG grant.

10.1.4. NYSDEC WQIP Grant Program
The NYSDEC Water Quality Improvement Program (WQIP) provides funding to capital
projects that directly address documented water quality issues.  The WQIP grant could
provide up to $10,000,000 or 80% of the cost of construction in grant funding.

In December 2021, the project was awarded a $9,069,000 WQIP Grant for Phase 1 of
the project.

10.1.5. HCR Small Cities Community Development Block Grant (CDBG)
The CDBG program through HCR offers grants up to $1,500,000 for public infrastructure
projects, and $2,000,000 for co-funded projects.  Grants are also available for projects
that promote economic development and/or job creation and retention.  Grants are
applied through the NYS Consolidated Funding Application (CFA) process and are awarded
based on the public health need of the project and the financial need of the community.
A critical requirement of this program is that 51% or more of the project beneficiaries
(i.e., resident user base) must be low-to-moderate income individuals.  An income survey
would have to be completed to determine if the Town will meet this requirement.  Should
the Town meet the income requirements, the Town would be a great candidate to receive
CDBG grant co-funding through this program.

10.1.6. USDA Rural Development (RD) Water & Waste Disposal Grant
The United States Department of Agriculture (USDA) Rural Development (RD) Water &
Waste Disposal Loan & Grant Program provides funding for a variety of water
infrastructure projects, including wastewater collection infrastructure improvements, in
eligible rural areas.  USDA RD funding is intended for rural communities with a population
less than 10,000.  Funding levels are typically based on a “target service charge”, inclusive
of capital debt and O&M, which is generally determined as 1.5% to 2% of MHI.  If the
resulting user charge is above the target service charge, additional grant dollars may be
available.  If the resulting user charge with RD loan financing is below the TSC, no
additional grant dollars would be available.

USDA Rural Development (RD) currently relies on 2021 U.S. Census data, which reports
the Town’s median household income (MHI) as $68,750. A prior income survey completed
by G&G in 2020 identified an MHI of $45,001 for the proposed sewer district; however,
that survey expires in 2026 and is no longer sufficient for future funding determinations.
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The Town is currently in the process of completing an updated income survey to establish
current socioeconomic conditions within the project area.  Based on RD affordability
criteria and a Town population of 1,438 per the 2020 Census, the target annual service
charge for residential users is anticipated to be at least $675 per equivalent dwelling unit
(EDU), subject to confirmation upon completion and acceptance of the updated income
survey.

10.1.7. Congressionally Directed Spending (CDS) and Community Project Funding (CPF)
Each year, Members of Congress are allowed to request funds in the annual federal
budget to be allocated for specific projects within their state.  Members of the House are
allowed to submit a limited number of discretionary program requests to the House
Appropriations Committee for projects in need of federal funding.  CDS items are typically
local projects which promote economic development, education, health care initiatives,
and other worthy investments. Several water and wastewater infrastructure projects
have been sponsored by their respective representatives and subsequently received
federal funding. CDS for water and wastewater infrastructure projects is administered by
the United States Environmental Protection Agency via the State and Tribal Assistance
Grant (STAG) program.  Congresswoman Claudia Tenney represents the Town.  The Town
anticipates submitting a request for $2,000,000 in funds through this program.

10.1.8. NYSDEC GIGP Grant Program
The NYSDEC Green Innovation Grant Program (GIGP) provides funding to projects that
improve water quality and mitigate the effects of climate change through the
implementation of one or more of the following green practices:

¶ Green Stormwater Infrastructure
¶ Energy Efficiency
¶ Water Efficiency and Environmental Innovation

10.1.9. NYSDOS Local Government Efficiency (LDE) Grant Program
The NYSDOS Local Government Efficiency (LGE) grant program provides grant funding to
local governments for projects that can reduce operations costs and limit property tax
growth.   Priority will be given to projects that demonstrate cost savings by utilizing shared
services. Eligible projects could receive a grant of up to $200,000 per involved
municipality or 90% of the total cost.

10.1.10. NYSREDC Empire State Development (ESD) Grant Program
Empire State Development (ESD) grants are available through the NYS Regional Economic
Development Council (REDC) initiative for projects which drive regional and local
economic development.
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10.1.11. Northern Border Regional Commission (NBRC) Development Grant
The 2017-2021 Northern Border Regional Commissions Strategic Plan was established to
guide program investments for three main goals.  The first main goal being to modernize
the infrastructure in northern border communities to better support business retention
and expansion, and better position the region to compete in the global economy.  Funding
for the NBRC program is available for up to $1,000,000 for infrastructure and $3,000,000
for maximum infrastructure projects.  The maximum NBRC contribution for a project is
up to 80%, depending upon the NBRC’s economic designation for the county.

In August 2023, this project received a $1,000,000 grant award.

10.2. Financing Opportunities

10.2.1. NYSEFC Clean Water State Revolving Fund Financing
The CWSRF program through NYSEFC offers interest-free financing for 100% of eligible
project costs for municipalities that qualify for hardship. Market-rate or subsidized
financing (up to 50% reduced) are also available through the CWSRF if the municipality
does not qualify for zero interest financing.  Loan terms are determined at the time of
long-term closing which typically occurs at project completion.

In order to qualify for hardship financing, a municipality must meet at least one (1) of the
following criteria:

¶ The Median Household Income (MHI) of the municipality must be:
o Less than 80% of the regionally adjusted MHI
o 80% to less than 100% of the regionally adjusted MHI and the poverty of the

municipality must be greater than the 2023 Statewide Poverty
¶ At least 50% of the project costs/scope serves an identified Environmental Justice

Area

In 2021, the project received notification that $13.915M was eligible for 30-year interest-
free hardship financing for all or portions of the project through CWSRF financing.

As the project has changed and costs have increased, this 2025 preliminary engineering
report will be submitted for the 2027 IUP.

The regionally adjusted statewide MHI is $84,578.  The Town MHI for the Town is $85,750
according to the 2023 American Community Survey.  However, the Town completed an
income survey conducted by G&G in 2020 and the MHI for the sewer district was
determined to be $45,001, which is below the 80% or $67,662, threshold.  Therefore, the
Town was eligible for hardship financing.  The poverty rate in the Town is 15.7%, which is
greater than the New York State average of 9.8%.
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As noted above, the income survey conducted in 2020 expires in 2026 and will no longer
be valid for future funding determinations.  The Town is currently in the process of
retaining G&G to complete an updated income survey for the proposed sewer district.
The updated survey will provide current socioeconomic data and will be used to evaluate
continued eligibility for hardship financing in accordance with applicable State criteria.
Given the relative stability of the service area and the absence of significant changes in
land use or population characteristics, the updated survey results are expected to be
generally consistent with prior findings.

In order for the recommended Town of Henderson Sewer District No. 1 project to qualify
for hardship financing, the project score must be above the Hardship Funding Line, which
will be established upon finalization of the 2027 IUP.  In the event the project score falls
above this line, the Town would be issued a confirmation letter offering hardship
financing, and potentially additional subsidy.

If the Town does not qualify for hardship financing, the Town may pursue Long-Term
Market-Rate Financing (LTMRF) through EFC.  The LTMRF program offers eligible
municipality’s access to financing at preferred triple-A interest rates. For municipal
recipients who take advantage of the LTMRF program, EFC will retain their projects on
the Annual Project Priority List to allow these recipients to compete in future years for
DWSRF subsidized funding or hardship determination, if applicable.

10.2.2. USDA Rural Development Loan
USDA Rural Development provides financing for projects in eligible rural areas (defined as
municipalities with populations of 10,000 or less).  Current interest rates effective January
1, 2026 through March 31, 2026 for 38-year loans offered by RD are as follows:

¶ Poverty:  2.785%
¶ Intermediate:  3.750%
¶ Market:  4.750%

10.2.3. Long-Term Bond
Municipalities commonly use long term bonding to finance large infrastructure projects.
Recent long term municipal bonding rates for water/wastewater capital projects have
been in the proximity of 4.75% for a 15-year bond, 5.0% for a 20-year loan, and 5.25% for
a 30-year loan.

10.3. Funding Limitations
The Federal government’s contribution for grant funding is usually limited to 80% of the total
project cost.  A minimum 20% cost share from non-federal sources is usually required.  The U.S.
Environmental Protection Agency (EPA) has been tasked with administering water/wastewater
infrastructure projects identified for funding in the Appropriations Act through the
Congressionally Directed Spending (CDS) and Community Project Funding (CPF) programs.  The
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EPA has released guidance for administering these programs which identifies the potential non-
federal sources for the 20% match requirement.  It should be noted that the EPA does allow a
municipality to apply for a cost share waiver.

Eligible Sources of Cost Share:

1. Public Sources
a. State Appropriations;
b. Local government match to the grant project;
c. U.S. Department of Housing and Urban Development, Community Development Block

Grant funds;
d. U.S. Department of Agriculture, Rural Development funds;
e. Appalachian Regional Commission funds; and
f. The CWSRF and DWSRF programs if those funds area:

i. Non-federal funds such as loan repayments, interest earnings, bond proceeds,
and fees, or

ii. A state contribution to the SRF above the statutorily required 20% match.
2. Private Sources

a. These include funding from a business or nonprofit contributing to the project.
3. In-Kind Services

a. These may include the applicant’s administrative expenses for managing and overseeing
the grant and projects, provided that the expenses are not being reimbursed by the
federal share of the grant award;

b. Force accounts may be used as in-kind services:  personnel costs including salaries, wages,
and allowable incentive compensation for recipient employees who spend time working
on the project;

c. In-kind (cost share) contributions must be verifiable and documented.

Ineligible Sources of Cost Share:

1. American Rescue Plan Act of 2021 (ARPA) including ARPA Revenue loss funds
2. Bipartisan Infrastructure Law funding
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11.0 PRELIMINARY PLAN OF FINANCE

Project funding may be sought from a variety of State, Federal, and private sources.  This section presents
a brief summary of several programs that the recommended project is or may be eligible for, as well as a
preliminary plan of finance based on the sources which the recommended project is most likely to be
awarded.

11.1. Funding Scenarios
The project is eligible for multiple grants through State and Federal funding programs.  Appendix
V includes a detailed analysis of various potential funding scenarios.  The funding table below
summarizes several potential funding scenarios presented in Appendix V.

Table 11-1:  Potential Project Funding Scenarios

Forfeit WIIA & No
Additional Grant

Current Secured
Funding

Reapply for WIIA
and Phase 2 WQIP

Re Apply for
Enhanced WIIA

WIIA $    - $ 3,982,750 $ 7,807,750 $ 20,615,500
WQIP $ 9,069,000 $ 9,069,000 $ 19,069,000 $  9,069,000
BIL $ 14,965,500 $ 14,965,500 $ 14,965,500 $ 14,965,500
NBRC $ 1,000,000 $ 1,000,000 $ 1,000,000 $ 1,000,000

Loan Term 30 30 30 30
Loan Amount $ 26,265,500 $ 22,282,750 $ 8,457,750 $ 5,650,000
Interest Rate 0% 0% 0% 0%
Annualized
Project Cost
(Hardship
levelized
payments)

$ 875,517 $ 742,758 $ 281,925 $ 188,333

Annualized
Project Cost (50%
rule)

$ 700,413 $ 594,207 $ 225,540 $ 150,667

Annual O&M per
EDU $ 382 $ 382 $ 382 $ 382

Annual SLA per
EDU $ 89 $ 89 $ 89 $ 89

Annual Cost Per
Typical EDU $ 1,954 $ 1,729 $ 949 $ 790

Annual Cost Per
Typical EDU (50%
Rule)

$ 1,658 $ 1,478 $ 853 $ 727
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11.2. Summary of Funding Scenarios
The funding scenarios presented in Table 11-1 and Appendix V summarize a range of potential
financing approaches for the proposed gravity/low-pressure sewer collection system and SBR
wastewater treatment facility project.  These scenarios are intended to illustrate how varying
levels of grant participation, in addition to currently secured funding, may affect the overall
project financing structure and resulting user costs.  Each scenario assumes the remaining project
costs would be financed through a 30-year NYSEFC hardship loan at 0 percent interest.

The scenarios evaluate conditions where previously awarded WIIA funding is forfeited and no
additional grants are received, as well as alternatives that assume resubmitting funding
applications for additional funding through NYSEFC WIIA and/or Enhanced WIIA, Community
Development Block Grant (CDBG) and Water Quality Improvement Program (WQIP) programs.  As
the amount of grant funding increases, the required loan amount decreases, which
correspondingly reduces the annualized project cost and debt service cost per EDU.

Annual operation and maintenance (O&M) and short-lived asset (SLA) costs are assumed to
remain the same under all funding scenarios.  Total annual costs per typical EDU vary based on
the amount of grant funding secured, with higher grant awards resulting in lower annual user
costs.  This comparison is intended for planning purposes and highlights the benefit of pursuing
additional grant funding to reduce costs for future system users.

11.3. Assumed Plan of Finance
For the purposes of this report, the following plan of finance has been assumed for the proposed
project:
¶ NYSDEC WQIP Grant (secured)

o $9,069,000
¶ BIL Grant (secured)

o $14,965,500
¶ NBRC Grant (secured)

o $1,000,000
¶ NYSEFC Enhanced WIIA Grant (2026 application)

o $20,515,500

However, it is important to note that the Town will pursue any grant opportunity which makes
this critical infrastructure project affordable to the users.

11.4. Estimated Annual User Costs
The following table summarizes the estimated annual user cost per EDU for the recommended
project based upon the assumed plan of finance.
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Table 11-2:  Estimated Annual Cost per EDU for the Recommended Alternative

Estimated Annual Cost per EDU Anticipated Cost
Annual Debt Cost $316
Annual Operation and Maintenance Cost $382
Annual Short-Lived Asset Cost $89
Estimated Total Annual Cost per EDU $790

11.5. Financial Need
Debt service for this financing would be borne by system users through an increase in annual
sewer use rates.  Annual project costs per equivalent dwelling unit (EDU) are presented in the
table below for a variety of funding scenarios.  These debt service charges would be paid in
addition to the quarterly sewer use charges by Sewer District users.  The successful pursuit of
supplemental funding in addition to the previously received grants would reduce the user cost
impacts.
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12.0 CONCLUSION

Results from this evaluation indicate that Collection System Alternative No. 2, the Combined Low-Pressure
and Gravity Sewer System and Treatment System Alternative No. 1, the Sequencing Batch Reactor (SBR)
Wastewater Treatment Plant provides the optimal alternative for a 30+ year planning period and the
recommended solution to protect the water quality of Stony Creek and Henderson Harbor.

The estimated probable project cost of these improvements is $51,300,000 (in 2028 dollars). Acquired
grants would reduce the local share of the project cost.  The local share will be assessed across the user
base of Town of Henderson Sewer District No. 1.  Annual user costs will vary depending on final financing
terms and the amount of grant funding ultimately awarded.  Based on current assumptions, the estimated
first-year user cost is $790 per equivalent dwelling unit (EDU).  This estimate assumes the Town will secure
additional grant funding beyond previously awarded grants and finance the remaining project costs
through a 30-year NYSEFC Clean Water State Revolving Fund hardship loan at 0% interest.

See Appendix W for the EFC Engineering Report Certification Form.

12.1. Project Schedule
It is recommended that this report be presented to the Town residents, the NYS Department of
Health (DOH), NYS Department of Environmental Conservation (DEC), and potential funding
agencies outlined herein.  The anticipated project schedule can be found in Appendix X.  Below is
a breakdown of the project schedule for project implementation:

Table 12-1:  Anticipated Project Schedule

Milestone Schedule Date
Environmental Review January-April 2026
Submit Engineering Report May 2026
CWSRF Project Listing May 2026
Submit CWSRF funding application to NYSEFC June-August 2026
Close on Short Term Financing June-July 2027
Design July 2026 -Summer 2027
Submit Plans and Specifications for Review and Approval Summer 2027
Project Letting/Bidding Phase Summer/Fall 2027
Award Bids Fall 2027
Construction Start Fall 2027
Construction Completion (~18 months) Winter 2028

12.2. Next Steps
Exact permitting needs would be further explored during the project’s final design stage.  The
following permits may be required dependent on final environmental impacts:
¶ New York State Department of Environmental Conservation (NYSDEC) and NYS Environmental

Facilities Corporation (NYSEFC) – Engineering Report and Plan Approval.
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¶ State Environmental Quality Review Act (SEQRA) – The proposed rehabilitation project is
classified as a Type I Action under SEQRA.  The Town previously completed a SEQRA review
for the project, but an amendment will be required to account for design changes.

¶ NYSDEC Freshwater Wetland, Protection of Waters, Water Quality Certification, and SPDES
Permits.

¶ USACE Section 404 Permit.
¶ NYSDOS Federal Coastal Consistency Review.
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Project Location Map
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Figure 2-2
Topographic Map
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Figure 2-3
Wetlands
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Figure 2-4
Agricultural Districts
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Figure 3-1
WWTP Location
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Figure 6-1
Gravity Collection Alternative
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Figure 7-1
SBR Design Site Plan
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Figure 7-2
B&L MBR Site Plan
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Figure 7-3
GYMO MBR Site Plan
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Appendix A
Web Soil Survey
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https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951






















































































































http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084


http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf
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Appendix B
NYSDEC Environmental Resource Mapping
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Appendix C
IPaC Location Resources



mailto:fw5es_nyfo@fws.gov
https://ipac.ecosphere.fws.gov/


https://www.fws.gov/ecological-services/
https://www.fisheries.noaa.gov/topic/consultations/endangered-species-act-consultations
https://www.fisheries.noaa.gov/species-directory/threatened-endangered
https://www.fws.gov/law/endangered-species-act
https://ipac.ecosphere.fws.gov/status/list
https://www.fisheries.noaa.gov/
https://ecos.fws.gov/ecp/species/5949
https://ecos.fws.gov/ecp/species/9045
https://ecos.fws.gov/ecp/species/10515
https://ecos.fws.gov/ecp/species/6039


https://www.fws.gov/media/national-bald-eagle-management-guidelines
https://www.fws.gov/media/national-bald-eagle-management-guidelines
https://www.fws.gov/Alaska-eagle-nesting
https://www.fws.gov/Alaska-eagle-nesting
https://www.fws.gov/program/migratory-birds/contact-us
https://www.fws.gov/program/ecological-services/contact-us
https://www.fws.gov/program/ecological-services/contact-us
https://www.fws.gov/program/eagle-management/eagle-incidental-disturbance-and-nest-take-permits
https://www.fws.gov/story/do-i-need-eagle-take-permit
https://www.fws.gov/story/do-i-need-eagle-take-permit
https://www.fws.gov/program/migratory-birds/contact-us
https://www.fws.gov/program/migratory-birds/contact-us
https://www.fws.gov/program/ecological-services/contact-us
https://www.fws.gov/media/supplemental-information-migratory-birds-and-bald-and-golden-eagles-may-occur-project-action
https://ecos.fws.gov/ecp/species/9743
https://www.fws.gov/program/eagle-management
https://www.fws.gov/library/collections/avoiding-and-minimizing-incidental-take-migratory-birds
https://www.fws.gov/library/collections/avoiding-and-minimizing-incidental-take-migratory-birds
https://www.fws.gov/media/nationwide-avoidance-minimization-measures-birds
https://www.fws.gov/media/nationwide-avoidance-minimization-measures-birds
https://www.fws.gov/media/supplemental-information-migratory-birds-and-bald-and-golden-eagles-may-occur-project-action
https://www.fws.gov/media/supplemental-information-migratory-birds-and-bald-and-golden-eagles-may-occur-project-action


https://www.fws.gov/media/supplemental-information-migratory-birds-and-bald-and-golden-eagles-may-occur-project-action
https://ecos.fws.gov/ecp/species/1626
https://ecos.fws.gov/ecp/species/1680


http://www.avianknowledge.net/
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https://www.fws.gov/birds/policies-and-regulations/laws-legislations/migratory-bird-treaty-act.php
https://www.fws.gov/birds/policies-and-regulations/laws-legislations/bald-and-golden-eagle-protection-act.php
https://www.fws.gov/program/eagle-management
https://www.fws.gov/library/collections/avoiding-and-minimizing-incidental-take-migratory-birds
https://www.fws.gov/library/collections/avoiding-and-minimizing-incidental-take-migratory-birds
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https://ecos.fws.gov/ecp/species/9679
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https://www.fws.gov/birds/policies-and-regulations/permits.php
https://www.fws.gov/program/migratory-birds/species
https://www.fws.gov/law/bald-and-golden-eagle-protection-act
http://www.avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://www.fws.gov/law/bald-and-golden-eagle-protection-act
https://data.pointblue.org/apps/rail/
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https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/


http://www.fws.gov/refuges/
http://www.fws.gov/wetlands/
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx


https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx
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Appendix D
FEMA Flood Mapping
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