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Project Introduction



▪ The Town of Lewisboro obtained grant 
money to conduct engineering studies on 
three lakes:  
• Lake Waccabuc
• Lake Truesdale
• Lake Kitchawan

▪ The goals of the studies were twofold:
• Identify the contribution of phosphorus 

from septic systems to the lakes
• Determine a wastewater management 

solution for failing and poorly 
functioning septic systems

Lake Engineering Studies

PROJECT INTRODUCTION

Article Link: https://www1.nyc.gov/site/dep/news/20-005/nyc-dep-3-
million-wastewater-planning-grants-communities-near-two-reservoirs-in#/0



▪ Phosphorus is the primary pollutant of 
concern in Lake Waccabuc

▪ Water quality data is collected annually 
through the Citizen Statewide Lake 
Assessment Program (CSLAP)

▪ CSLAP data shows a significant increase 
in phosphorus levels since 1986

▪ NYS Limit of Phosphorus is 0.020 mg/L
▪ 2020 CSLAP data shows a peak 

phosphorus concentration of 0.053 mg/L

Nutrients in Lake Waccabuc
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▪ Nutrients are essential to lake health
▪ Nutrients can also be a source of pollution
▪ Effects of high nutrient concentrations in 

Lake Waccabuc include:
• Vulnerability for invasive species 
• Frequent harmful algal blooms (HABs)
• Depletion of dissolved oxygen 

concentrations
• Impairment of drinking water supply
• Limits on recreational opportunities

Effects of High Nutrient Concentrations
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Lake Waccabuc
Source: NEIWPCC
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Septic Systems
How They Work & How They Fail



▪ Septic tanks separate out the scum and sludge before discharging to the drainfield
▪ Having your septic tank pumped out regularly is important!

▪ EPA recommends pump out and inspection every 3 to 5 years
▪ Your Town Code / County Health Department may have more stringent 
standards/guidelines

Residential Septic Systems
Conventional Septic System

Source: US EPA

Source: 
US EPA

Septic Tank



Animated Interactive Model

https://www.gbra.org/presentations/septic/index.html



▪ Cesspools no longer meet state health code, therefore 
new cesspools cannot be constructed

▪ State health code only allows seepage pits to be installed 
when conventional drainfields are not possible

Seepage Pits and Cesspools

▪ Cesspools are similar to seepage 
pits, but do not have septic tanks 

▪ No septic tank means no 
pretreatment

Seepage Pit

Source: US EPA



Seepage Pits and Cesspools

https://www.epa.gov/sites/production/files/2015-06/documents/seepagepits.pdf



▪ A septic system is considered poorly 
functioning when the wastewater is not 
fully treated before it reaches the 
groundwater.

▪ Potential Causes:
▪ Site Environmental Constraints
▪ Aging System Components

Poorly Functioning Septic Systems

SEPTIC SYSTEMS: HOW THEY WORK & HOW THEY FAIL

Source:
US EPA



A septic system is considered failing when 
one of two things happen:
▪ Wastewater reaches the surface above the 

septic system
▪ Wastewater backs into the home

Failing Septic Systems

SEPTIC SYSTEMS: HOW THEY WORK & HOW THEY FAIL

Source:
US EPA



Source: US EPA

Sources of nutrient pollution can reach the 
lake in the following ways:
▪ Land Overflow/Direct Discharge
▪ Stormwater/Soil Erosion
▪ Groundwater

Transport of Pollutants

SEPTIC SYSTEMS: HOW THEY WORK & HOW THEY FAIL

Example: Failing 
Septic System at a 

Lake Front Property



Source: US EPA

Sources of nutrient pollution can reach the 
lake in the following ways:
▪ Land Overflow/Direct Discharge
▪ Stormwater/Soil Erosion
▪ Groundwater

Transport of Pollutants

SEPTIC SYSTEMS: HOW THEY WORK & HOW THEY FAIL

Example: Failing 
Septic System in the 

Watershed



Source: US EPA

Sources of nutrient pollution can reach the 
lake in the following ways:
▪ Land Overflow/Direct Discharge
▪ Stormwater/Soil Erosion
▪ Groundwater

Transport of Pollutants

SEPTIC SYSTEMS: HOW THEY WORK & HOW THEY FAIL

Example: Poorly 
Functioning Septic 

System



Phosphorus Model



▪ Used Model My Watershed to 
run a nutrient analysis on 
Lake Waccabuc.

▪ Needed to determine the 
following inputs:

▪ Number of failing septic 
systems

▪ Number of poorly 
functioning septic systems

Model Inputs from 
Septic Systems

PHOSPHORUS MODEL



▪ There are ~2 septic systems failures 
per year within the study area

▪ This value is based on data from the 
Westchester County Department of 
Health and a public survey

▪ There may be additional septic system 
failures that have not been reported

Failing Septic Systems

PHOSPHORUS MODEL

Source: Advanced Septic Services, Groveland, FL



Environmental Constraints

PHOSPHORUS MODEL

▪ Steepness of slopes ▪ Depth to bedrock ▪ Depth to seasonal high 
groundwater table

Steep Slopes Depth to Bedrock Depth to Groundwater



Environmental Constraints

PHOSPHORUS MODEL

▪ Infiltration rate of soils ▪ Parcel size ▪ Proximity to water

Soil Suitability 100-Foot BufferParcels Less Than ½ Acre



Aging Septic Systems

PHOSPHORUS MODEL

▪ The limiting components of a septic 
system have a life expectancy of 50 years.

▪ The USEPA states that “the average lifespan 
of a septic system is 15 to 40 years, but it 
can last longer if properly maintained.”

▪ The Cornell Cooperative Extension states 
that “[septic] systems are designed to have 
a useful life of 20 to 30 years under the 
best conditions.”



Septic Age and Maintenance

PHOSPHORUS MODEL

▪ Any septic system estimated to be 
50 years or older was assumed to 
be poorly functioning

▪ Any septic system estimated to be 
30 to 49 years old, without record 
of regular septic pump-outs was 
assumed to be poorly functioning

Septic Age Pump-out    
Frequency



Prioritization for a Wastewater Management Solution

PHOSPHORUS MODEL



Model Results for Phosphorus

PHOSPHORUS MODEL
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Minimum Septic Contribution
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Maximum Septic Contribution
(213 failing/poorly functioning septic systems)



Wastewater Management Solutions



▪ Upgrades / Replacements of 
Individual Septic Systems

▪ Connection to Community / Cluster 
Septic Systems

▪ Sewer to an Existing Water 
Resource Recovery Facility (WRRF)

▪ Sewer to a New Water Resource 
Recovery Facility (WRRF)

Wastewater Management Solution 
Alternatives

WASTEWATER MANAGEMENT SOLUTIONS

Source:
US EPA
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▪ Sewer to a New Water Resource Recovery 
Facility (WRRF)

▪ Would be fully enclosed 
▪ Building air would be treated 
▪ Noise mitigation measures would be 

implemented
▪ Building would be designed to blend in 

with the neighborhood

Recommended Alternative

WASTEWATER MANAGEMENT SOLUTIONS



▪ It is common for lake communities to 
have parcels that…
• Are small and close together
• Are near surface water (including streams)
• Have shallow groundwater
• Have outdated/aging septic systems

▪ These factors can cause septic systems to 
be poorly functioning or even fail

▪ Failing/poorly functioning septic systems 
can cause nutrient pollution to the lake

The “Lake Effect”

Lake Waccabuc
Source: NEIWPCC



Want more tips on how to maintain your septic system?



bartonandloguidice.com

Questions

Rachel Schnabel, P.E.
rschnabel@bartonandloguidice.com


