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EXECUTIVE SUMMARY

Wastewater management in the Study Area has been managed to date using on-site septic systems that
are maintained by property owners. Many of the homes in the Study Area were constructed in the early
1900’s as small seasonal cottages, located in close proximity to both Lake Waccabuc and one another.
Years of sampling data has shown that the concentration of phosphorus in Lake Waccabuc has increased
over time. Lake Waccabuc is now in a mesotrophic state, experiences frequent algae blooms, and has a
high vulnerability for invasive species. There is also the concern that Lake Waccabuc ultimately drains
into the Cross River Reservoir, which is a NYCDEP water supply. A nutrient loading modeling effort was
completed to determine the magnitude of phosphorus loading from septic systems within the Study
Area, which estimated a range of septic derived phosphorus contributions between approximately 9 and
1,074 lbs./year, accounting for approximately 10% to 92% of the total modeled external annual
phosphorus load to Lake Waccabuc depending on the number of user defined septic system failures
included within the model. To build upon existing Lake Waccabuc water quality data sources and to
support the nutrient load model completed for the study, water quality field monitoring and sampling
was conducted in July 2021 which observed water quality indicator concentrations consistent with a
eutrophic condition. The results of this study have concluded that the aging and archaic on-site septic
systems in the Study Area are a major contributor of phosphorus to Lake Waccabuc.

The Town of Lewisboro retained the services of Barton & Loguidice, D.P.C. (B&L) to prepare an
engineering report to evaluate potential impacts of on-site septic systems on water quality in Lake
Waccabuc, as well as to evaluate opportunities to correct poorly functioning individual septic systems
through various replacement alternatives. Seven (7) alternatives were analyzed as part of this study.
These alternatives ranged from replacing individual on-site septic systems, collecting and conveying the
sewage to an existing plant miles away from treatment, and constructing a new water resource recovery
facility (WRRF) in and around the Study Area. It is recommended that a new WRRF be constructed at the
Benedict Road site to initially treat the Eastern Region of the Study Area. The total anticipated project
cost is $17,200,000 and is projected to reduce the number of failing and poorly functioning septic
systems by 67% and remove between 4% and 62% of the phosphorus load to Lake Waccabuc depending
on the number of confirmed failing systems within the Eastern Region of the Study Area. The cost to
include replacement of failing and poorly functioning individual septic systems for the remainder of the
Study Area, with phosphorus treatment systems where needed, would be an additional $2,700,000. The
facility has the potential for expansion should any of the remaining properties within the Study Area be
included. If the WRRF at the Benedict Road site were constructed for the entire Study Area, it would cost
$27,900,000.
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ABBREVIATIONS  

ADD  Average Daily Demand 
 
BMP  Best Management Practice 
BOD5  Biochemical Oxygen Demand (5-day) 
 
C  Celsius 
CCI  Construction Cost Index (ENR) 
cfs  Cubic feet per second 
CT  Concentration x time 
CWSRF  Clean Water State Revolving Fund 
 
DEC  New York State Department of Environmental Conservation 
DMR  Discharge Monitoring Report 
DO  Dissolved oxygen 
DOT  New York State Department of Transportation 
 
ECL  Environmental Conservation Law 
EDU  Equivalent Dwelling Unit 
EFC  New York State Environmental Facilities Corporation 
ENR  Engineering News-Record 
EPA  United States Environmental Protection Agency 
 
F  Fahrenheit 
fps  Feet per second 
FEMA  Federal Emergency Management Agency 
FIRM  Flood Insurance Rate Map 
 
gpd  Gallons per day 
GML  General Municipal Law 
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2.0 ENVIRONMENTAL SETTINGS 

The Town of Lewisboro does not currently have a publicly owned sanitary sewer collection and 
treatment system within the Study Area. Instead, it consists of individual on-site septic systems that are 
maintained by the property owners. Many of these systems have failed or are failing. Considering the 
proximity of densely developed residential areas within the Study Area to the Lake and the potential for 
failing septic systems, upgrades are needed to existing wastewater infrastructure to help improve the 
water quality of Lake Waccabuc. This study includes an evaluation of existing water quality conditions 
and sources of nutrient loading, as well as an evaluation of alternatives for proposed upgrades to the 
existing on-site residential septic systems.  

2.1. Site Information 

2.1.1. Location 
The Town of Lewisboro is located in the northeast quadrant of Westchester County, 
New York. Figure 2-1 shows the general project location in New York State. Nearby 
communities consist of the Town of North Salem, NY to the north, the Town of Somers, 
NY to the west, the Towns of Bedford and Pound Ridge, NY to the south, and the Town 
of Ridgefield, CT to the east. Topographic and aerial Study Area location maps are 
provided as Figure 1-1 and Figure 1-2, respectively, following the report text. 
 

 
Figure 2-1: Project Location Map 

 

2.1.1. Study Area 
The Study Area includes the areas directly contributing runoff to Lake Waccabuc, as 
shown on Figure 1-1 and Figure 1-2. The location of the Study Area in Westchester 
County is shown in Figure 2-2. Lake Waccabuc receives discharge from the upstream 
watersheds of Lake Rippowam and Lake Oscaleta, however the Study Area evaluated for 
this project does not include these upstream lake areas. Contributing drainage areas 
within the Study Area vary in geologic conditions (e.g., soil type, depth to bedrock, 
groundwater level, and slope). The physical and environmental characteristics were 
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which consists of a dense, cemented soil horizon can also limit infiltration and 
subsurface flow. Approximate depths to densic material are included on Figure 2-8 
(gSSURGO, 2016), following the report text. Densic material is assumed to be present 
between depths of one and three feet within the southwestern portion of the Study 
Area, as well as along the eastern extent of South Shore Drive. It is not anticipated that 
densic material is present at depths less than one foot within the Study Area. 
Anticipated depths to any restrictive area, as reported by the Soil Survey Database, are 
illustrated on Figure 2-9 (gSSURGO, 2016), following the report text. 

2.1.6. Environmental Resources 
The New York State Department of Environmental Conservation (NYSDEC) 
Environmental Resource Mapper (ERM) was reviewed for the presence of natural 
resources within the Study Area. Multiple NYSDEC-mapped wetlands are located within 
the Study Area, including within the eastern and southwestern extents. Wetlands 
mapped by the NYSDEC and their regulated 100-foot adjacent areas are shown on 
Figure 2-10, following the report text. In addition to NYSDEC-mapped wetlands, multiple 
wetlands mapped by the U.S. Fish and Wildlife Service (USFWS) National Wetland 
Inventory (NWI) are located within the Study Area. Locations of wetlands mapped by 
the USFWS NWI are provided on Figure 2-11, following the report text. 
 
The USFWS Information for Planning and Consultation (IPaC) website reported the 
federally endangered Indiana bat (Myotis sodalis) and the federally threatened bog 
turtle (Clemmys muhlenbergii) for the Study Area. Additionally, ERM reported that the 
project area is within the vicinity of rare dragonflies and rare plants. The New York 
Natural Heritage Program would be consulted following alternative selection to 
determine potential impacts to rare or State-protected species. A copy of the ERM 
results and the IPaC report and can be found in Appendix C and Appendix D, 
respectively. 

2.1.7. Cultural and Historical Resources 
A preliminary screening through the New York State Historic Preservation Office (SHPO) 
Cultural Resource Information System (CRIS) indicated that the entirety of the Study 
Area is located within archaeologically sensitive areas, as shown in Figure 2-12. 
Additionally, the Lake Waccabuc Historic District (National Register #NR06612) is located 
within the southwest portion of the Study Area, including numerous buildings listed on 
the National Register of Historic Places. Project information would be formally 
submitted to SHPO during the design phase. It is anticipated that all recommendations 
made by SHPO would be followed to ensure that the proposed project would not result 
in an adverse impact on archaeological or historic resources. 
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Figure 2-12 CRIS Mapping of Study Area 

2.1.8. Floodplain Considerations 
A floodplain by definition is a nearly flat plain near a waterbody that is naturally subject 
to flooding. These areas have the potential to offer significant nutrient filtration. 
Floodplains exist within the Study Area, as indicated by the Federal Emergency 
Management Agency (FEMA) Federal Insurance Rate Mapping (FIRMs), originating 
immediately adjacent to the entirety of the Lake shoreline, as well as within an 
extensive floodplain area to the north and south of the Lake Waccabuc Inlet. The 100-
year floodplain areas are illustrated in Figure 2-13 (FEMA, 1996). No 500-year floodplain 
areas are located within or immediately adjacent to the Study Area. 
 
The FEMA FIRM, which includes the Study Area, is shown on Figure 2-14, below. This 
figure shows the FEMA Flood Zone designations, which may be more susceptible to 
flooding. Zone A designates waterbodies and surrounding area that have no base flood 
elevations determined and are special flood hazard areas where the chance of flooding 
in any year is 1%. Zone X designates locations which have been determined to be 
outside the 0.2% annual chance floodplain. For choosing a location and determining 
where proposed alternatives would be located, it is important to keep facilities out of 
the floodplain so the equipment would be protected. 
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Figure 2-14: Study Area FEMA FIRM 

2.1.9. Agricultural Districts 
The Study Area does not include any properties that are part of Westchester County 
Agricultural Districts. Figure 2-15, below, shows the location of the nearest agricultural 
district (shown in green), which is located west of the Study Area limits (shown in red).  

 
Figure 2-15: Study Area FEMA FIRM 

2.1.10. Environmental Justice Areas 
Screening through the NYSDEC Webmap of Potential Environmental Justice (EJ) Areas 
has identified that this project is not located in a potential environmental justice area. 
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As shown in Figure 2-16 below, there are no potential environmental justice areas 
(shown in purple) in the Study Area or the Town of Lewisboro.  

 

Figure 2-16: Environmental Justice Area Map 

2.2. Ownership and Service Area 
The Town of Lewisboro has two existing sewer districts at either end of Town: Oakridge and 
Wild Oaks. There is also a community septic system in the Hamlet of Cross River that serves the 
Meadows at Cross River and Michelle Estates. There is currently no public sanitary sewer 
collection or treatment system in or adjacent to the Study Area. Wastewater has traditionally 
been managed using individual, private, on-site systems with annual reports of failures.  

2.2.1. Presence of Outside Users 
As there is no existing community or public sewer system, there are no outside users at 
this time.  

2.2.2. Industrial Users 
There are no industrial facilities located within the proposed Study Area. The Town has 
no intention at this time of accepting hauled waste from industrial facilities that are 
located outside of the proposed Study Area.  

2.2.3. Population Trends and Projected Growth 
Census data indicates that the Town of Lewisboro has seen a 0.03% population increase 
between 2000 and 2017, summarized in Table 2-3.  
 
 
 

Approximate Study 
Area Location 
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3.3. Permit Conditions and Effluent Discharge Limits 
The Town currently does not have any effluent discharge permit requirements for the Study 
Area.  

3.4. Compliance Issues 
There are no existing publicly owned sanitary sewer collection and treatment systems within the 
Study Area, therefore the Town does not have an applicable State Pollutant Discharge 
Elimination System (SPDES) permit. See Section 4.3 of this report with regards to septic failures 
documented by Westchester County Department of Health.  

3.5. Estimated Existing Flows 
The estimated existing wastewater flow for the Study Area is approximately 128,000 gallons per 
day. This flow was determined using standards provided by the 2014 New York State Design 
Standards for Intermediate Sized Wastewater Treatment Systems. The Study Area flows are 
provided in Appendix E. 
 
For residential homes, the flow was determined by number of bedrooms and the age of the 
home. This information was provided by the Town of Lewisboro Assessor. Per discussions with 
DEP on October 26, 2021, 130 gpd/bedroom was used to estimate flow for all residential homes 
in the Study Area. There are four non-residential facilities in the Study Area: the post office, the 
Waccabuc Country Club (WCC) golf course, the WCC Beach Club House, and Mead Memorial 
Chapel. The post office flow was determined based on the square footage of the building. The 
WCC golf course has their own water resource recovery facility (WRRF) and was, therefore, not 
included in the total existing flow of the Study Area. The flow from the WCC Beach Club House 
was determined based off of the total number of people present for a typical day. The Mead 
Memorial Chapel does not currently have a septic system. 

3.6. Design Flows and Waste Loads 
The estimated average daily flow for evaluation of a wastewater management solution is 
128,000 gallons per day. This flow was determined using standards provided by the 2014 New 
York State Design Standards for Intermediate Sized Wastewater Treatment Systems. The Study 
Area flow calculations are provided in Appendix E. 
 
A description of how each type of flow was determined is provided in Section 3.5, above. The 
Mead Memorial Chapel, which is a family chapel used for religious and community events, does 
not currently have a septic system. The design flow for this facility was determined using the 
number of seats at the chapel. Given that the chapel does not function like a traditional church, 
it was assumed to act more as an event venue. All currently vacant parcels are assumed to be 
undevelopable and are therefore not included in the total design flow. 
 
The maximum day flow and loads were determined by applying a 2.0 factor of safety to the 
average daily flow. Similarly, the peak hour flow was determined by applying a 4.0 factor of 
safety to the average daily flow. The average 5-day biochemical oxygen demand (BOD5) and 
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The remaining 138 applicable homes have at least three pump-outs over the 15 years of data 
and are assumed to be properly maintained. 
 
The County does not have a separate record of septic system inspections. Included in the pump-
out database is an indication of whether evidence of septage is present when the pump-out 
occurs, however, no property in the Study Area has had recorded evidence of septage. 

4.3. Documented Septic Failures 
The WCDOH does not maintain records of septic failures in the County. Based on conversations 
with the WCDOH, however, it is assumed for this investigation that all County-documented 
septic system repairs and replacements are a result of a septic failure. The County began 
recording repairs and replacement data in 2008, and over the 13 years from 2008-2020 there 
were a total of 26 documented cases in the Study Area. Based on this data, it was assumed that 
there are on average of two surface septic failures per year in the Study Area. 

4.4. Water Quality Management Actions 
Collection of CLSAP water quality data in Lake Waccabuc dates back to 1986. Following 
intermittent collection and reporting of data over the following 20 years, CSLAP reports have 
been provided on an annual basis since 2006. Following observations of eutrophication and 
water quality degradation trends, watershed management investigations were conducted in 
2004 (Cedar Eden, LLC), 2009 (Ecologic, LLC) and 2019 (Cedar Eden, LLC). These studies advised 
the Town of Lewisboro and the Three Lakes Council on water quality trends and potential water 
quality improvement strategies. (The Three Lakes Council is made up of representatives from 
the lake associations of Lake Rippowam, Lake Oscaleta, and Lake Waccabuc.) In addition to 
these previous studies, the Town of Lewisboro has secured grant funding through the East of 
Hudson Watershed Corporation (EOHWC) for the construction of stormwater management 
practices (SMPs) to treat stormwater runoff eroding areas off of Tarry-A-Bit Drive. The project 
would include channel stabilization work in addition to construction of SMPs, which include dry 
swales and water retention areas. 

4.5. Water Quality Measurement Criteria 
Trophic status is a classification of the biological productivity of an aquatic ecosystem. The 
process of eutrophication is the enrichment of an aquatic ecosystem with nutrients which 
promote accelerated growth of submerged aquatic plants. As increased nutrient availability 
leads to an increase in aquatic biomass, eutrophication can catalyze a series of feedback loops in 
which algae and other aquatic vegetation begin to die, sink, and decompose following a bloom, 
resulting in a depletion of available oxygen within the hypolimnion (dense bottom layer of a 
waterbody, generally demarcated by the thermocline, or the depth at which a clear distinction 
in temperature can be observed between stratified layers of the water column). This process 
can result in an anoxic condition, where limited oxygen availability results in more pronounced 
stratification of the water column and unsuitable living conditions for aquatic organisms, leading 
to the formation of dead zones and associated fish kills. Stratification of the water column 
becomes more exaggerated during the warmer months in which temperature gradient inhibits 
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condition, a twofold approach was used to determine the anticipated range of potential 
phosphorus contributions from septic system failures. This approach utilized data of 
documented septic system surface failures, as well as an estimation of systems with a 
high potential for subsurface failure based on a variety of age and performance criteria. 
Average annual surface failures were estimated based on data from WCDOH, which 
served as the lower bound of the anticipated range of phosphorus loading from septic 
systems. In addition to observing these documented surface failures within the model, 
the higher bound of the estimated phosphorus loading range was determined through 
the addition of the estimated quantity of potential subsurface septic failures, which was 
estimated as a function of septic system age, maintenance records, and environmental 
constraints. Based on available data, septic systems falling into one or more of the 
following categories were determined to have a high likelihood of subsurface failure:  

1) properties less than one-half acre in size;  
2) properties categorized by the USDA NRCS as having very limited septic 

suitability (inadequate soils, shallow groundwater, shallow bedrock, and/or 
steep slopes); 

3) septic systems within 100-feet of a waterbody or wetland;  
4) septic systems estimated to be 50 years or older;  
5) septic systems estimated to be 30 to 49 years old without record of regular 

septic pump-outs; and 
6) cesspools and seepage pits. 

Evaluation of this criteria resulted in a baseline condition of two surface failures and up 
to 213 potential subsurface failures within the Study Area. Although the total number of 
documented and anticipated septic system failures was delineated between surface and 
subsurface failures, it was confirmed with the developer of Model My Watershed that 
the model observes both types of septic failure as having equal potential for pollutant 
loads to reach receiving waters. The model output ranges for the baseline condition, 
including total estimated annual nutrient and sediment contributions and estimated 
annual nutrient and sediment contributions by source within the Study Area, are 
provided in Table 4-1. 
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Table 4-1: Modeled Nutrient and Sediment Inputs by Source 

Sources 
Sediment 

(lb) 
Total Nitrogen 

(lb) 
Total Phosphorus 

(lb) 

Hay/Pasture 562.3 5.4 1.8 

Cropland 0.0 0.0 0.0 

Wooded Areas 6,387.3 103.7 11.9 

Wetlands 75.4 19.4 1.1 

Open Land 871.1 13.3 1.3 

Barren Areas 0.0 0.0 0.0 

Low-Density Mixed 175.9 3.6 0.4 

Medium-Density Mixed 151.1 2.8 0.3 

High-Density Mixed 16.8 0.3 0.0 

Low-Density Open Space 2,965.4 60.6 6.7 

Farm Animals 0.0 31.1 8.0 

Stream Bank Erosion 93,258.7 119.0 30.9 

Subsurface Flow 0.0 972.2 25.4 

Point Sources 0.0 0.0 0.0 

Septic Systems 0.0 24.6 - 2,043.5 9.3 - 1,073.9 

TOTAL 105,464.0 1,356.0 - 3,374.9 97.1 - 1,161.7 

According to the model, the Study Area is estimated to contribute between 
approximately 9 to 1,074 lbs./year of total phosphorus to the Lake from failing septic 
systems, accounting for approximately 10% to 92% of the total modeled external annual 
phosphorus load to Lake Waccabuc depending on the number of septic failures included 
in the model. These results suggest that phosphorus loading from undocumented 
subsurface septic system failure has the potential to be the largest contributor to the 
Lake Waccabuc external phosphorus load if subsurface failure is prevalent among the 
213 systems deemed as having a high likelihood for failure. Anticipated phosphorus 
loads by source are illustrated graphically as a percentage of the total load in Figure 4-7 
(minimum septic contribution) and Figure 4-8 (maximum septic contribution) below.  
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Figure 4-7: Modeled Phosphorus Loads by Source (Minimum Anticipated Septic 
Contribution) 

 

Figure 4-8: Modeled Phosphorus Loads by Source (Maximum Anticipated Septic 
Contribution) 
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deep phosphorus concentration between spring and late summer was calculated and 
subsequently multiplied by the volume of water in the hypolimnion, which was 
determined during previous studies to be 1,398,107 m3 (Cedar Eden, 2004; Ecologic, 
2009). For the purpose of this calculation, spring and late summer phosphorus 
concentrations were determined using average concentrations from the periods of May 
1 to June 11 and September 1 to September 30, respectively, observed during CSLAP 
monitoring for the following years: 2016, 2017, 2018, and 2020. Using these method, 
the estimated internal phosphorus load in Lake Waccabuc was determined to be 525.8 
lbs./year. When compared with the Model My Watershed estimates of point and 
nonpoint source phosphorus contributions, this estimated internal load accounts for 
approximately 51.7% of the annual Lake Waccabuc phosphorus load. 

4.7. Field Water Quality Sampling and Monitoring 
To build upon the existing CSLAP data set and to support the nutrient load modeling completed 
for the study, water quality field monitoring and sampling was completed within Lake 
Waccabuc. The field monitoring effort included collection of lake water samples which were 
submitted for laboratory analyses, as well as in situ monitoring of additional paramters using a 
YSI ProDSS water quality meter, secchi disk, and field water quality test kits. Samples obtained 
for submission to the laboratory were collected using grab sampling methods in laboratory 
provided sampling bottles. 
 
The primary objectives of the field water quality monitoring effort were as follows:  

1) Observe general water quality indicators at various locations within Lake Waccabuc;  
2) Observe indicators of HABs to determine the current trophic status of Lake Waccabuc 

and identify which areas have the greatest HAB potential;  
3) Observe indicators of septic system influence on the water quality of Lake Waccabuc.  

Shoreline sampling locations were distributed approximately evenly throughout the shoreline of 
Lake Waccabuc; however, locations with a higher density of residential properties, primarily 
located within the eastern extent of the lake, were preferentially targeted due to the increased 
potential for water quality impairment from wasterwater sources. All locations sampled for 
laboratory analysis were also subject to in situ monitoring; however, in order to maximize the 
number of sampling points for the study, sampling locations were organized into three (3) tiers 
(Tier 1, Tier 2, and Tier 3) depending on what analytes were determined to be most applicable 
to each respective sample point. Table 4-2 identifies analytes submitted for laboratory analysis 
for each tier of sampling, sampling locations corresponding to each tier, and rationale for tier 
rankings. 
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Table 4-4: In Situ Field Monitoring Results Summary 

 
Analyte Depth Units 

July 2021 Results LW-6 
(CSLAP 

Sampling 
Location) 

CSLAP 
7/6/2020 

CSLAP 
2020 

Average 

Lowest 
Recorded 

Value 

Highest 
Recorded 

Value 
Mean 
Value  

pH Surface pH 
units 6.8 10.9 9.8 9.0 9.9 8.7 

Temperature Surface oC 23 28 27 26 28 26 

Turbidity Surface NTU 2.4 8.9 5.7 6.1 N/A N/A 

Sp. 
Conductance Surface uS/cm 200 230 214 227 210 210 

Redox 
Potential Surface mV 105.9 182.2 150.3 128.4 N/A N/A 

Dissolved 
Oxygen Surface mg/L 3.2 11.7 10.0 8.6 N/A N/A 

Clarity Surface m 0.6 1.4 1.1 0.8 1.1 1.9 

Microcystins Surface ppb 0 5 4 5 N/A N/A 

Detergents 
(Anionic 
Surfactants) 

Surface ppb 0.00 0.50 0.25 0.25 N/A N/A 

 

In general, in situ monitoring results showed a condition generally similar to what was 
observed during the July 6, 2020 CSLAP monitoring effort. Observations of pH were high 
compared to NYS Water Quality Standards for Class A waters, however results were 
similar to those observed during 2020 CSLAP data. No instances of secchi disk visibility 
were observed below a depth of 1.4 meters, which is indicative of a eutrophic condition 
(less than 3 feet). Microcystin and anionic detergent test kit results indicated minor 
concentrations of algae toxins and detergents within Lake Waccabuc, however 
overserved concentrations were not indicative of health concerns or significant 
detergent input to the Lake. 

 
4.7.2 Analytical Sampling Results 

Water quality samples were collected from 16 locations within Lake Waccabuc and 
submitted for laboratory analysis in accordance with the tiers outlined in Table 4-2. 
Numerous indicators of general water quality were analyzed for Lake Waccabuc, as 
identified in Table 4-3. Total phosphorus and chlorophyll concentrations, both of which 
are primary indicators of eutrophication, were of particular importance for the purpose 
of this study. 

A summary of analytical monitoring results observed during the July, 2021 Lake 
Waccabuc field sampling effort is provided in Table 4-5, including minimum, maximum 
and mean values, historical CSLAP data, and observations at monitoring location LW-6 
where CSLAP monitoring is conducted. Compiled in situ monitoring results observed 
during the Lake Waccabuc field sampling effort are included in Appendix F. 
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LW-20); therefore, variability of conditions (weather, time of day, internal mixing) 
between sampling dates may have resulted in higher than anticipated concentrations of 
phosphorus and chlorophyll within more sparsely populated areas at the western end of 
the Lake. 

4.8. Water Budget for Lake 
A water budget is an estimation of the quantity and timing of all inflows and outflows to a 
hydrologic resource. The water budget for the Lake Waccabuc Study Area was considered in the 
development of wastewater infrastructure improvement alternatives in order to determine if 
any alternatives would have the potential to impact the existing balance of the hydrologic cycle 
within the Study Area. The Lake Waccabuc water budget generally includes inflow to the Lake 
(including inflow from upstream resources and total runoff), Lake volume, flushing rate, and 
retention time. None of the proposed alternatives would result in a notable change of inflow to 
the Lake, and any impacts to the Lake Waccabuc water budget would be negligible under all 
alternatives. 
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5.0 DEFINITION OF THE PROBLEM 

Years of sampling data has shown that the concentrations of phosphorus in Lake Waccabuc have 
increased over time. Lake Waccabuc is now in a mesotrophic state, experiences frequent algae blooms, 
and has a high vulnerability for invasive species. There is also the concern that Lake Waccabuc ultimately 
drains into the Cross River Reservoir, which is a NYCDEP water supply. It has been hypothesized that the 
aging and archaic on-site septic systems in the study area are a major contributor of phosphorus to Lake 
Waccabuc. To address the water quality deterioration of the Lake, the Town of Lewisboro is considering 
various wastewater management solutions and the potential cost benefit of each. 

5.1. Health, Sanitation, and Security 
Failing and poorly functioning on-site septic systems can result in untreated wastewater 
surfacing, creating an unpleasant smell, ponded or spongy area on the property. Ponding can 
attract disease spreading insects. In addition, a failing septic system can cause sewage backup in 
the building drains or toilets, unpleasant odors around the building, and/or slow emptying 
drains.  

Failing and poorly functioning on-site septic systems can also increase the risk of biological and 
nutrient contamination of groundwater and adjacent waterbodies. The majority of the 
properties in the study area receive their drinking water from private wells. From the April 2021 
public survey (Appendix D), 4 participants reported that their well water had, at one point, been 
contaminated. In this same public survey, 14 participants reported that they draw their drinking 
water directly from Lake Waccabuc and require extensive treatment systems to do so safely. 
Apart from residents of the study area, there is also the health concern for the residents of New 
York City, due to the fact that Lake Waccabuc is part of the Cross River Watershed, which is a 
NYCDEP reservoir. 

Figure 5-1A and Figure 5-1B show where on-site septic systems have failed within the study, as 
well as indicators of poorly functioning systems. These same figures also show which residents 
have experienced contaminated water from their wells. 

Harmful algae blooms have the potential to release cyanobacteria, including microcystins, and 
other toxins which have the potential for negative human health impacts. It is not well 
understood when and why algae blooms release toxins, however contact with or consumption 
of these toxins, either by direct ingestion or consumption of toxin-contaminated seafood, can 
result in gastrointestinal illness, liver damage, and in extreme cases death. 

5.2. Aging Infrastructure 
Most of the septic systems within the Study Area have or would soon exceed their useful design 
life. Limiting structural components of an on-site septic system (septic tank, conveyance piping, 
and distribution boxes) have a life expectancy of about 50 years. With respect to the system as a 
whole, the lifespan can range from around 15 to 40+ years depending on a number of factors. 
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6.0 EVALUATION OF TREATMENT OPTIONS 

As discussed earlier in the report, the Town of Lewisboro does not currently have a sanitary sewer 
collection and treatment system within the Study Area. The following section evaluates the proposed 
wastewater management solutions and their feasibility for implementation.  

6.1. Prioritization of Areas to be Served 
For the purposes of this investigation, high priority parcels are those categorized by the USDA 
NRCS as having vary limited septic suitability (inadequate soils, shallow groundwater, shallow 
bedrock, and/or steep slopes), homes within 100 feet of a waterbody or wetland, and/or a 
parcel size smaller than half an acre. These properties are unlikely to be able to support a 
properly functioning conventional septic system and are the highest priority for sewer. The 
medium-high priority parcels include properties with septic systems more than 50 years old, 
cesspools, and/or seepage pits. These properties are likely poorly functioning and are targeted 
for septic system replacement or sewer. Medium priority parcels include properties with septic 
systems between 30 and 49 years old that have been pumped-out fewer than two times since 
2006. Lack of pump-outs are indicative of poor septic system maintenance and the age of these 
systems dictates a need for further investigation and the potential for rehabilitation or sewer. 
Low priority parcels are properties without significant site constraints and with septic systems 
deemed not likely to be poorly functioning. A prioritization of areas to be served can be found in 
Figure 6-1.  
 
To aid in prioritization, four (4) distinct regions were established within the study area: 
northwest, east, mid, and south. The northwestern region is bound by Long Pond Preserve and 
Lake Waccabuc to the south and vacant, steeply sloped land to the east. The eastern region is 
bound by Lake Waccabuc and Waccabuc River to the west. The mid region is bound by Long 
Pond Preserve and Lake Waccabuc to the north, Waccabuc River to the east, and the Waccabuc 
Country Club Golf Course to the south. The southern region is bound by Waccabuc Country Club 
Golf Course to the north. A map depicting the four study area regions is provided as Figure 6-2.  
 
The most concentrated location of parcels determined to have the highest priority of needing 
service is found in the Eastern Region. Similarly, the region with the greatest cost-value when 
comparing the cost of implementing a sewer collection system in each region to the respective 
amounts of estimated phosphorus removed is also the Eastern Region. A summary of this cost-
benefit analysis is provided in Table 6-1. The estimated amount of phosphorus removed is based 
on the high end of the analysis, as described in Section 4.6.2. 
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6.3.1. Aerobic Treatment Units 
Aerobic treatment units (ATUs) utilize blowers for aeration to break down organic 
matter and reducing nutrients. Because so much of the organic material is treated in an 
ATU, the typical biomat layer that forms in a drainfield would not be present, therefore 
the drainfield would need to be pressure-dosed, rather than gravity fed. A pressure-
dosed system would require pumps. Both the use of blowers and pumps would require 
power and maintenance. 
 
ATU systems are typically the most effective at treating biochemical oxygen demand 
(BOD5) and nitrogen. Total suspended solids (TSS) can also be effectively treated if a 
filtration process is included. While biological phosphorus removal can occur through 
such treatment processes, the amount removed can vary. For best results, the ATU 
would need to be carefully monitored and operated, making it an unrealistic solution for 
homeowners.  

6.3.2. Phosphorus Treatment Units 
There are a limited number of phosphorus treatment systems on the market at this 
time. For the purposes of this study, the PhosRIDTM system was evaluated. The 
PhosRIDTM system passively removes phosphorus from wastewater through reductive 
iron dissolution and mineralization of phosphorus. The PhosRIDTM system is less 
expensive and easier to operate and maintain since there no blowers or pumps and the 
only required maintenance is replacement of the tank media once every seven years. 
 
One drawback of relying on a phosphorus treatment unit for enhanced treatment on 
properties with environmental constraints is that there are other pollutants within the 
wastewater that may not be fully treated in the ground before reaching Lake Waccabuc.  

6.3.3. Recommended Enhanced Treatment System 
The PhosRIDTM system is less expensive and easier to operate and maintain than an ATU, 
however the PhosRIDTM system only targets the treatment of phosphorus, so a greater 
number of wastewater contaminants may still reach Lake Waccabuc. Arguably, if full 
treatment of the wastewater prior to entering the drainfield were the goal, than the 
selected enhanced treatment systems should include multiple units so as to treat for the 
same contaminants as a WRRF: BOD5, TSS, nitrogen, phosphorus, and bacteria. There 
are also contaminants of emerging concern that may require treatment at WRRFs in the 
near future, such as PFAS, pharmaceuticals, and micro-plastics. The more contaminants 
that are targeted for treatment, the more elaborate the treatment systems need to be, 
thus making them more expensive and difficult to maintain. If the treatment systems 
are not maintained, they would ultimately not work as designed, thus defeating their 
purpose. For the purposes of this study, the contaminant of concern, and therefor the 
focus of this recommendation, is phosphorus. For this reason, the PhosRIDTM system 
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Town law requiring residents to do so1. If funding were available, residents may be more so 
willing to conduct routine maintenance, thereby lessening the number of failures, as well as the 
number of violation notices and fines for the Town to issue. 

7.1.1. Impact on Existing Facility 
The existing individual on-site septic systems and holding tanks would need to be 
decommissioned. The new on-site septic systems would completely replace the existing 
systems. In situations where existing septic systems and holding tanks are located in 
unsuitable locations and can be moved to more suitable locations, the existing systems 
would be decommissioned. 

7.1.2. Land Requirements 
The Town would have to work with the Study Area residents to obtain access 
agreements for replacing or repairing existing on-site septic systems.  

7.1.3. Seasonal Limits, Challenges, and Requirements 
The groundwater table seasonally fluctuates, reaching its highest annual elevation in the 
spring and/or autumn. Septic systems are susceptible to functioning poorly or failing 
when the depth to groundwater is shallow. Systems that are currently located over a 
shallow groundwater table that cannot be moved to a more suitable location would 
continue to poorly function or fail. 

7.1.4. Discharge Permit Requirements  
There are no discharge permits required for septic systems. New on-site septic systems 
would be constructed to meet NYSDOH Appendix 75-A requirements to the maximum 
extent practicable. WCDOH would be consulted on any system that could not meet the 
current standards of NYSDOH Appendix 75-A. 

7.1.5. Water and Energy Efficiency Measures 
Many of the on-site wastewater treatment systems are fed by gravity, therefore energy 
efficient equipment was not included in this alternative. Water reuse or capture has not 
been included in this project. 

7.1.6. Storm and Flood Resiliency 
As discussed in Section 4.1.6, portions of the Study Area are located within the 10-year 
floodplain. The 10-year floodplain is within the 100-foot buffer to water bodies. 
Wherever possible, on-site septic systems located within the 100-foot buffer would be 
moved outside of the buffer. 

                                                             
1 Per Chapter 183, Article I of the Lewisboro Town Code, all septic systems must be inspected a minimum of once every five 
years. An inspection is defined as the pump out and removal of septage from the septic system and the subsequent reporting 
by a septage collector that is licensed by the Westchester County Department of Health. Those in violation may receive a notice 
to correct the violation within 30 days from the Town Building Inspector. For every day beyond the 30-day limit, the violator 
may be subject to a fine. Chapter 183, Article I was adopted on April 25, 2011 in accordance with Part IX.A.3.b of the NYSDEC, 
MS4 General Permit GP-0-10-002. 
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be implemented utilizing directional drilling to minimum site restoration requirements. 
Power for the grinder pump stations would be provided through the existing electric 
service of each property. All grinder pump stations would have a generator receptacle 
for a portable generator connection. 
 
Based on an approximate population of 446, the estimated average treatment loads for 
the Eastern Region are 98.1 lb/day of BOD5, 112 lb/day of TSS, and 9 mg/l of total 
phosphorus. Treatment alternatives were evaluated based on anticipated SPDES permit 
limits, summarized in Section 7.4.11 of this report. The recommended main components 
of the WRRF are as follows: 

1. Mechanically Cleaned Fine Screen 
2. Manually Raked Bar Rack By-Pass 
3. Manual Grit Chambers 
4. Sequencing Batch Reactors 
5. Disc Filters 
6. UV Disinfection 
7. Aerobic Digesters 

 
The design average day capacity of the WRRF for this alternative is 60,000 gallons per 
day to accommodate the Eastern Region of the Study Area. However, it has been 
determined that the available space at the Benedict Drive property has the potential to 
accommodate a WRRF that could support the entire Study Area (128,000 gallons per 
day). With this understanding, the Town could pursue extending the sewer collection 
system as a future project to accommodate other properties within the Study Area, as is 
deemed necessary. 

7.4.2. Preliminary Treatment 
The proposed headworks would consist of an influent flow meter, manually raked bar 
rack by-pass, mechanically cleaned fine screen, and two (2) manual grit chambers. The 
mechanically cleaned fine screen is typically recommended by sequencing batch reactor 
(SBR) manufacturers because the fine screen removes materials such as rags and 
floatables from the system entirely.  

7.4.3. Secondary Treatment Process 
The SBR process is a suspended growth, continuous flow batch treatment process which 
utilizes a common basin to accomplish the biological treatment and settling processes. 
Biological treatment is achieved through the aeration cycle with the use of blowers and 
an aeration grid. The settling process is accomplished by turning off the aeration system 
and providing enough idle time for the solids to settle. The treated wastewater is then 
decanted from the top of the tank and the sludge is wasted from the bottom.  
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When comparing an SBR process with a membrane bioreactor (MBR) process, there are 
fewer components to an SBR system to maintain, making operation of such a system 
easier. While the MBR system provides a high level of treatment that does not require 
tertiary filtration, the MBR treatment system is more complex and energy intensive 
when compared to the SBR treatment system, generally making it the more expensive 
option, despite the required tertiary filtration for an SBR treatment system.  

7.4.4. Tertiary Treatment 
Disc filtration includes a low-head, vertically mounted cloth media disk featuring an 
automatically operated spray backwash system. Each filter is designed to backwash 
automatically based on water level while maintaining continuous filtration during the 
backwash cycle. The influent water enters the tank through the center piping and 
diffuses out through the filter discs. The system operates with the discs being partially 
submerged during filtration.  
 
As solids accumulate on the media, a water level sensor is triggered to begin 
backwashing of the disc filters. Each disc rotates and is sprayed by nozzles to dislodge 
impurities on the filters. The backwash water is collected in a trough and pumped back 
up to the WRRF headworks. Approximately 1% to 3% of the effluent flow is returned to 
the headworks as waste backwash water.  
 
The disc filtration system occupies a compact footprint with minimal mechanical 
equipment. The system does not need to be drained in order to perform any of the 
required maintenance or replacement of filters. 

7.4.5. Disinfection 
Disinfection is required for any surface water discharge. To meet the anticipated 
stringent chlorine residual limit, a UV disinfection system has been selected. 

7.4.6. Treated Effluent Discharge 
It is anticipated that the WRRF outfall would be a bank discharge outfall to a tributary of 
the Waccabuc River. Currently, there is no outfall and the Town would work with 
NYSDEC for the proper outfall approval.  

7.4.7. Sludge Disposal  
The sludge from the SBR basins would be pumped into two (2) aerobic digesters. The 
sludge would be liquid-hauled to the Westchester County WRRF with a solids 
concentration of 2%. Using dewatering equipment to increase the solids concentration 
is not recommended since this would increase the capital cost and O&M costs of the 
overall WRRF and would not be cost effective for this size facility.  
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Table 7-1: WRRF SPDES Projected Permit Summary 

 
Parameter 

 
Basis for Limit 

Surface Discharge 
Anticipated 
Limitation 

Flow 30-Day Avg Daily Flow 0.060 MGD 

BOD5
1 30-Day Arithmetic Mean 30 mg/L 

7-Day Arithmetic Mean 45 mg/L 

TSS1 30-Day Arithmetic Mean 30 mg/L 
7-Day Arithmetic Mean 45 mg/L 

Settleable Solids1 Daily Max 0.1 mL/L 
pH1 Range 6.0-9.0 S.U. 

Coliform, fecal, when 
disinfecting1 

30-Day Geometric Mean 200 
colonies/100mL 

7-Consecutive Day 
Geometric Mean 

400 
colonies/100mL 

Total Residual Chlorine2 Daily Max 0.02 mg/L 

Ammonia2 Daily Max or Avg 

2.2 mg/L as NH3 in 
summer 

1.5 mg/L as NH3 in 
summer 

Total Phosphorous (TP)3 Daily Max 0.5 mg/L as P 
Dissolved Oxygen2 Daily Min 7.0 mg/L 

1. 2014 NYSDEC New York State Design for Intermediate Sized Wastewater Treatment Systems. 
2. NYSDEC Division of Water Technical and Operational Guidance Series, (TOGS) 1.3.3 SPDES Permit 

Development for POTWS 
3. 1997 NYSDEP Rules and Regulations for the Protection from Contamination, Degradation and Pollution 

of the New York City Water Supply and Its Sources, Amended 2019 

7.4.12. Water and Energy Efficiency Measures 
Energy efficient equipment would be selected to reduce the energy usage for the new 
sewer collection system and WRRF. Such energy efficient equipment would include: 
variable frequency drives (VFDs) on all of the pumps, the use of fine bubble diffusers, 
premium efficiency blowers with VFDs, and low-pressure, high output UV lamps. There 
would be no water reuse or capture included in this project. 

7.4.13. Storm and Flood Resiliency 
The proposed location of a new WRRF would lie outside of the 100-year flood zone. The 
bottom elevation of the WRRF would be designed above the 100-year flood elevation. 

7.4.14. Constructability and Schedule 
Construction of the sewer collection system and WRRF is estimated to take 18-24 
months. The collection system and WRRF are planned to be constructed simultaneously. 
Constructability constraints considered include floodplain elevation and wetlands. Both 
have been mapped to identify which areas contain wetlands and therefore need to be 
protected and which areas are within the 100-year floodplain. 
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Biological treatment is achieved through the aeration cycle with the use of blowers and 
an aeration grid. The settling process is accomplished by turning off the aeration system 
and providing enough idle time for the solids to settle. The treated wastewater is then 
decanted from the top of the tank and the sludge is wasted from the bottom.  

 
When comparing a SBR process with a membrane bioreactor (MBR) process, there are 
fewer components to an SBR system to maintain, making operation of such a system 
easier. While the MBR system provides a high level of treatment that does not require 
tertiary filtration, the MBR treatment system is more complex and energy intensive 
when compared to the SBR treatment system, generally making it the more expensive 
option, despite the required tertiary filtration for an SBR treatment system.  

7.5.4. Tertiary Treatment 
Disc filtration includes a low-head, vertically mounted cloth media disk featuring an 
automatically operated spray backwash system. Each filter is designed to backwash 
automatically based on water level while maintaining continuous filtration during the 
backwash cycle. The influent water enters the tank through the center piping and 
diffuses out through the filter discs. The system operates with the discs being partially 
submerged during filtration.  
 
As solids accumulate on the media, a water level sensor is triggered to begin 
backwashing of the disc filters. Each disc rotates and is sprayed by nozzles to dislodge 
impurities on the filters. The backwash water is collected in a trough and pumped back 
up to the WRRF headworks. Approximately 1% to 3% of the effluent flow is returned to 
the headworks as waste backwash water.  
 
The disc filtration system occupies a compact footprint with minimal mechanical 
equipment. The system does not need to be drained in order to perform any of the 
required maintenance or replacement of filters. 

7.5.5. Disinfection 
Disinfection is required for any surface water discharge. To meet the anticipated 
stringent chlorine residual limit, a UV disinfection system has been selected. 

7.5.6. Treated Effluent Discharge 
The stream on-site that the existing WRRF currently discharges to is such a small stream 
that it is assumed the NYSDEC would not permit a larger discharge flow to this stream. 
Therefore, it is anticipated that the WRRF outfall would be a bank discharge outfall to 
the Waccabuc River. Currently, there is no outfall at the proposed location and the 
Town would work with NYSDEC for the proper outfall approval.  
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Phosphorus (TP) limit was determined from the 1997 NYC Watershed Final Rules and 
Regulations (Amended 2010) to be a value of 0.5 mg/L, as the total flow is between 
50,000 and 500,000 gpd. The remaining potential discharge limits were determined 
based on the NYSDEC Standards for Intermediate Sized Wastewater Treatment Systems. 
It is anticipated that the permit limits would be adjusted as necessary when an official 
SPDES permit is established. 

Table 7-2: WRRF SPDES Projected Permit Summary 

 
Parameter 

 
Basis for Limit 

Surface Discharge 
Anticipated 
Limitation 

Flow 30-Day Avg Daily Flow 0.128 MGD 

BOD5
1 30-Day Arithmetic Mean 30 mg/L 

7-Day Arithmetic Mean 45 mg/L 

TSS1 30-Day Arithmetic Mean 30 mg/L 
7-Day Arithmetic Mean 45 mg/L 

Settleable Solids1 Daily Max 0.1 mL/L 
pH1 Range 6.0-9.0 S.U. 

Coliform, fecal, when 
disinfecting1 

30-Day Geometric Mean 200 
colonies/100mL 

7-Consecutive Day 
Geometric Mean 

400 
colonies/100mL 

Total Residual Chlorine2 Daily Max 0.02 mg/L 

Ammonia2 Daily Max or Avg 

2.2 mg/L as NH3 in 
summer 

1.5 mg/L as NH3 in 
summer 

Total Phosphorous (TP)3 Daily Max 0.5 mg/L as P 
Dissolved Oxygen2 Daily Min 7.0 mg/L 

1. 2014 NYSDEC New York State Design for Intermediate Sized Wastewater Treatment Systems. 
2. NYSDEC Division of Water Technical and Operational Guidance Series, (TOGS) 1.3.3 SPDES Permit 

Development for POTWS 
3. 1997 NYSDEP Rules and Regulations for the Protection from Contamination, Degradation and Pollution 

of the New York City Water Supply and Its Sources, Amended 2019 

7.5.12. Water and Energy Efficiency Measures 
Energy efficient equipment would be selected to reduce energy usage at the new sewer 
collection system and WRRF. Such energy efficient equipment would include: variable 
frequency drives (VFDs) on all of the pumps, the use of fine bubble diffusers, premium 
efficiency blowers with VFDs, and low-pressure, high output UV lamps. There would be 
no water reuse or capture included in this project. 

7.5.13. Storm and Flood Resiliency 
The proposed location of a new WRRF would lie outside of the 100-year flood zone. The 
bottom elevation of the WRRF would be designed above the 100-year flood elevation. 
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alternatives have the potential to impact stream and wetland resources aside from 
those that are limited to the replacement of individual septic systems. 

It is anticipated that all alternatives would result in greater than 1-acre of ground 
disturbance, therefore a NYSDEC State Pollutant Discharge Elimination System (SPDES) 
General Permit for Stormwater Discharges from Construction Activities (GP-0-20-001) 
would be required under any alternative. It is not anticipated that alternatives 
proposing replacement of individual septic systems only (Alternative 1), or construction 
of a community septic system at South Shore (Alternative 2), would require post-
construction SMPs. However, it is anticipated that the development or redevelopment 
of traditional impervious areas associated with WRRF alternatives would be subject to 
post-construction SMP requirements in accordance with GP-0-20-001. 
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8.0 POTENTIAL WATER QUALITY IMPACTS OF ALTERNATIVES 

Results of the MMW modeling effort revealed that under existing conditions, phosphorus contributions 
from septic systems account for between approximately 9lbs. and 1,074 lbs. of phosphorus annually 
based on an average of two surface septic failures and an assumed average of 213 subsurface septic 
failures annually within the Study Area. Under these baseline conditions, it is anticipated that 
phosphorus contributions from septic failures account for between 10% and 92% of the total external 
phosphorus load for the Study Area depending on the number of septic failures included within the 
model.  
 
In order to evaluate the phosphorus load reduction potential of each proposed alternative, additional 
model runs were completed for each alternative by adjusting the total estimated number of surface and 
subsurface septic failures accordingly. For the purpose of the modeling effort, alternatives three and 
four were viewed collectively and appropriately segmented to show the pollutant reduction potential 
associated with providing wastewater collection and treatment systems for the following geographic 
regions of the Study Area: eastern end, mid region, northern region, southern region, and the entire 
Study Area. The individual alternative models were run assuming the following maximum percent 
corrections in total septic failures within the Study Area. The anticipated maximum percent reduction in 
failing septic systems under each modeling alternative are provided in Table 8-1. 
 
Table 8-1: Maximum Percent Reduction in Number of Failing Septic Systems by Modeling Alternative  

 

Modeling Alternative 
Maximum Percent Reduction 

in Failing Septic Systems  

1A - Replace Individual Septic Systems 19% 
1B - Replace Individual Septic Systems AND Add 
Phosphorus Treatment for Non-Conventional Systems 100% 

2A - Community Septic System for South Shore 8% 

2B - Community Septic System for South Shore AND Add 
Phosphorus Treatment for Non-Conventional Systems 100% 

3/4E - WRRF for Eastern End 67% 

3/4M - WRRF for Mid Region 18% 

3/4N - WRRF for Northern Region 11% 

3/4S - WRRF for Southern Region 4% 

3/4 - WRRF for Entire Study Area 100% 

 
Results from each alternative model iteration are provided in Figure 8-1.
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Table 9-7: Estimate of Probable Cost (Alternative 4B) 

Line Item Associated Cost 
Construction Subtotal  $23,400,000 
Contingency (20%) $4,700,000 

Total Construction Costs $28,100,000 

Estimated Engineering, Legal, Administration (20%) $5,700,000 

Total Estimated Project Capital Cost $33,800,000 

9.7.2. Anticipated O&M Cost 
Anticipated annual operation and maintenance costs associated with implementation of 
Alternative 4B are estimated to total $260,000 per year. Additionally, it would cost each 
user approximately $110 per year for electrical costs associated with the grinder pumps. 

9.7.3. Short-Lived Assets 
Anticipated short-lived asset costs associated with the implementation of Alternative 4B 
are estimated to total $50,000 per year. 
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meeting was used to introduce the study to the residents of the study area and to elicit 
participation in community survey and crowdsourcing surveys that followed. The April 
2021 community survey was used as an opportunity to learn more about the individual 
on-site septic systems in the area and other potential sources of nutrient pollution. The 
crowdsourcing survey was used to identify locations of potential pollutant sources. 
Results of the April 2021 community survey are discussed in Section 3.1 and Section 5.1, 
with a summary of the results provided in Appendix D. 
 
On July 28, 2021 another public information meeting took place. This public information 
meeting was hosted in-person at the Waccabuc Country Club Carriage House, as well as 
virtually. The focus of this second public information meeting was to inform the public 
of the results of the study and to encourage participation in the following community 
survey. The July 2021 community survey was conducted to gauge the support of the 
residents in the study area for establishing a sewer or septic maintenance district. There 
were 82 responses, 80 of which identified as living within the Study Area. The majority 
of participants feel at least moderately well informed about the project with 4% not 
feeling well informed at all. With respect to establishing a sewer district, 73% of 
participants are in favor, 11% are not in favor, and 16% are indifferent. The support for a 
septic maintenance district is more-so split, with 50% in favor, 40% not in favor, and 
10% indifferent. The July community survey results are provided in Appendix J. A 
summary of the results by Study Area region are provided below. 

10.2.5.1 Eastern Region 
When reviewing the survey responses from the Eastern Region (Cove Road, Old 
Pond Road, Oscaleta Road, South Shore Drive, and Twin Lakes Road), there were 
59 responses. Of those responses, one person did not feel well informed about 
the project. With respect to establishing a sewer district, 76% of participants are 
in favor, 7% are not in favor, and 17% are indifferent. The support for a septic 
maintenance district is the same as that of the entire study area (48% in favor, 
41.5% not in favor, and 10.5% indifferent). 

10.2.5.2 Mid Region 
When reviewing the survey responses from the Mid Region (Perch Bay Road, 
Post Office Road, and Tarry-A-Bit Drive), there were 21 responses. Of those 
responses, two people did not feel well informed about the project. With 
respect to establishing a sewer district, 71% of participants are in favor, 19% are 
not in favor, and 10% are indifferent. The support for a septic maintenance 
district is more-so split, with 47.5% in favor, 43% not in favor, and 9.5% 
indifferent. 

10.2.5.3 Mead Street 
There were no participants explicitly from the Northwestern Region (Patriot 
Pass, Powder Hill Road) or the Southern Region (East Ridge Drive), however, 
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Mead Street runs the length of the study area, passing through the 
Northwestern, Mid, and Southern regions. There were 6 responses from Mead 
Street and all participants felt at least somewhat well informed about the 
project. With respect to establishing a sewer district, 50% of participants are in 
favor, 33% are not in favor, and 17% are indifferent. The support for a septic 
maintenance district was slightly higher, with 67% in favor, 33% not in favor, 
and 0% indifferent. 

10.3. Financial Status 
The Town had an estimated MHI of $158,299 and an estimated poverty rate of 4.0 percent in 
2019 (American Community Survey). Currently, there are not any existing capital improvement 
projects underway within the Town. The Town of Lewisboro does not currently have any debt 
on municipal projects and does not receive any income from residents of the study area for 
sewer services. The Town does generate income from residents of the Oakridge and Wild Oaks 
sewer districts. A similar billing system would be used to bear the costs associated with 
operating and maintaining a new sewage collection system and WRRF. 

10.4. Other Non-Monetary Factors 

10.4.1. Recreational Impact 
The goal of this study is to reduce the total phosphorus load to Lake Waccabuc from 
septic contributions in order to improve the overall water quality of the Lake. Therefore, 
the overall recreational impact to Lake Waccabuc and its tributaries are anticipated to 
be positive in nature. Positive recreational impacts are anticipated to have a direct 
relationship with the potential phosphorus reduction potential of each alternative. Refer 
to Section 8.0 for specific phosphorus reductions associated with each alternative. 
Appropriate erosion and sediment controls would be taken to protect all recreational 
stream resources. 
 
No negative impacts to recreational activities are anticipated under any alternative. 
Alternative 3 (connection to existing WRRF) and Alternative 4 (New WRRF) would result 
in discharges of treated effluent to various stream resources, however these facilities 
would be designed or modified to comply with all applicable water quality standards. 

10.4.2. Employment Factors 
The construction of a new WRRF and collection system would create opportunities for 
employment. Staff would be required to operate, monitor and maintain the WRRF and 
sewer collection system. At a minimum, it is expected that one (1) part-time chief 
operator and one (1) part-time assistance would be needed to staff the proposed WRRF. 
With this size WRRF, the Town should consider operator sharing or contracting with a 
firm that performs contracted operation services.  
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10.4.3. Aesthetics 
The proposed WRRF location is in a predominantly residential area. The WRRF would be 
designed to minimize aesthetic disturbance. Proposed treatment infrastructure would 
be contained within buildings designed to match the aesthetic character of the 
surrounding area to the maximum extent practicable. The air from within the WRRF 
would be treated prior to its release outdoors. Noise control measures would also be 
implemented.  

A good example of a local, similarly sized facility is the WRRF that supports the Oakridge 
Condominiums, located at 400 Oakridge Drive in South Salem. This WRRF was designed 
to blend in with the neighboring buildings, as is shown in the images that follow. 

  
Image 10-1: Oakridge Condominiums 

 
Image 10-2: Oakridge WRRF (Adjacent to Recreational Facilities) 
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from poorly functioning individual on-site septic systems located on properties with 
environmental constraints. For this same reason, Alternative 1B, Alternative 2A, and Alternative 
2B are also not recommended. Therefore, Alternative 4A is recommended as the most cost 
effective solution that provides the greatest benefit. 
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Table 12-2: Summary of Key Funding Programs 

Program Name Sponsoring Agency(ies) Funding Type 

Small Cities Community 
Development Block Grant 
Program (CDBG) 

Housing and Community 
Renewal (HCR) 

Grants to $1,000,000 for 
public health projects; 
grants from $100,000 to 
$750,000 for projects 
creating jobs 

Government Efficiency- 
Planning/Implementation 

Department of State Grant with local match 

Water Quality Improvement 
Grant Program 

New York State Department 
of Conservation (NYSDEC) 

Up to $10M grant/max 40% 
of construction costs, local 
match of 25% for municipal 
systems to serve multiple 
properties with inadequate 
on-site septic systems 
Up to $3M grant for 
decentralized municipal 
wastewater treatment 
facilities for failing on-site 
treatment systems 

Economic Development 
Waterfront Revitalization 

Empire State Development; 
Appalachian Regional 
Commission 

Grant program with local 
match 

Climate Smart Communities 
Grant Program 

NYSDEC 
Grants up to $2M with 50% 
local match  
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12.4. Project Schedule 
Following the completion of this report, the project schedule for the proposed project could be 
as follows: 

 

12.5. Next Steps 
In addition to the items listed in the project schedule, above, it is recommended that the Town 
sit down with the various funding agencies to determine how much funding may be available for 
the various alternatives evaluated in this study. It is also recommended that public education 
and engagement be continued throughout the process to obtain project support from the 
residents most effected by whichever alternative is selected. 

Due to the limits of this study, there were certain alternative solutions that were not evaluated. 
As such, the following sections discuss additional future studies for consideration. 

12.5.1. Lake Rippowam and Lake Oscaleta 
Lake Rippowam and Lake Oscaleta (the Twin Lakes) are located immediately upstream 
of Lake Waccabuc. Evaluating phosphorus contributions from individual on-site septic 
systems with that region of the greater Lake Waccabuc watershed would be beneficial 
in identifying the influence of pollutant loading to Lake Waccabuc from these resources. 
Both Lake Oscaleta and Lake Rippowam are smaller and shallower resources than Lake 
Waccabuc and, therefore, have a shorter retention time of contaminants. Field 
monitoring results gathered during this study indicate that higher pollutant 
concentrations exist near the Lake Waccabuc inlet as compared to other portions of the 
Lake, which suggests the potential for notable upstream nutrient loading. This would 
indicate that it may be beneficial to include homes located adjacent to the Twin Lakes in 
the wastewater management solution. Given that these homes are located on small 
parcels, extending the sewer collection system to the Twin Lakes community would 
likely bring the sewer user fee down. 

Project Schedule Milestone Item Schedule Date 

Submit Final Engineering Report  December 2021 

Complete SEQR & Environmental Review Spring /Summer 2022 

District Formation  Summer 2022 

Bond Resolution Summer 2022 

Funding Applications Summer 2022 

Land Acquisition  Summer/Fall 2022 

Preliminary Design Phase Fall 2022/Spring 2023 
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	Project Name: Lake Waccabuc Wastewater Management
	Construction Complete Yes: Off
	Transportation: Not relevant, the project is focused on improving water quality by consolidating wastewater treatment.
	Municipal Center: The project is located in an area of mixed land use within the Town of Lewisboro, outside of the municipal center.
	Intergovernmental Yes: 7 Does the project involve coordination between St_Yes_On
	Check Box1: Off
	Intergovernmental No: 7 Does the project involve coordination between St_No_On
	Transportation No: 6 Does the project provide mobility through transp_No_On
	Transportation NA: 6 Does the project provide mobility through transp_NA_On
	Preserve No: Off
	Mixed Land Use No: 5 Does the project foster mixed land uses and comp_No_On
	Preserve Yes: and groundwater agricultural land forests air qual_Yes_On
	Transportation Yes: Off
	Mixed Land Use Yes: 5 Does the project foster mixed land uses and comp_Yes_On
	New No: Off
	Developed Area No: development in a municipallyapproved comprehensive_No_On
	Developed Area Yes: development in a municipallyapproved comprehensive_Yes_On
	Use Existing No: 1 Does the project use maintain or improve existin_No_On
	Use Existing Yes: Off
	New Yes: _Yes-0_On
	Scope No: Off
	Scope Yes: Off
	PreviouslySubmittedNo: 1 Has the project been previously approved for Env_No_On
	PreviouslySubmittedYes: Off
	State Resources: This project will directly and significantly reduce phosphorus loading entering Lake Waccabuc, protecting the Cross River Reservoir, a NYC drinking water source. Reducing nutrient concentration entering the Lake will also enhance the beauty and recreational opportunities for residents and reverse the decades long trend towards a eutrophic lake while mitigating harmful algal blooms.
	Construction Complete No: Is project construction complete_No_On
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	Applicant: Town of Lewisboro
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	Project Number 2: 
	Existing Infrastructure: This project is for a new collection system and WWTP to consolidate and improve wastewater treatment to protect a NYC drinking water source.
	Project Number: 
	Yes my project is located in a municipal center wh: Off
	Comprehensive Plan: The study area is already developed to capacity with few vacant properties viable for further development. The area is in need of a comprehensive wastewater management solution. 
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	No my project is not located in a 1 municipal cent: On
	Mixed Land Uses: The project allows for the existing mixed land uses and compact development to adequately and properly treat their wastewater. The project will significantly improve water quality in Lake Waccabuc and contribute to enhanced water quality in the Cross River Basin.
	Government Coordination: This project has and will continue to involve significant and intricate coordination with numerous agencies. The Town of Lewisboro, Westchester County DOH, NYSDEC, NYSEFC, NYCDEP, NEIWPCC, and several local Lake committees  are all crucial to progressing this project and ensuring its completion. 


