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Abstract 

Onsite wastewater treatment systems (OWTS) are the most appropriate and cost-effective means 
of protecting water quality in many communities around the country, but a nationwide effort is 
required to upgrade the aging technology with modern, proven advances that will better protect 
public health and the environment.  Onsite wastewater treatment systems that rely on site soil for 
treatment are inadequate at sites with challenging conditions (e.g., shallow depth to bedrock, 
shallow groundwater table, low permeability soils, inadequate soil depth, etc.), and frequently 
cannot meet the regulatory rules that protect watersheds. 
 
The Skaneateles Lake Demonstration Project illustrates how the use of new, commercially 
available alternative onsite wastewater treatment technologies can adequately address the many 
shortfalls of conventional systems in challenging topographic areas.  The Skaneateles Lake 
watershed, a critical source of drinking water for the City of Syracuse, is comprised of very steep 
slopes, shallow depth to groundwater/bedrock, and poor soils for biological treatment.  
Alternative OWTS were installed to replace failing legacy systems at lakefront sites that did not 
meet new construction standards.  New Enhanced Treatment Units (ETU's) applied to onsite 
systems, resulted in higher treatment levels and measurable reliability.  The Skaneateles Lake 
project’s effluent goals were to achieve secondary treatment levels at all of the project’s sites.  
The long term success of using ETU’s is contingent upon having an oversight management 
program supported by regulatory enforcement.  This project extends numerous proactive and 
ongoing measures to protect the Skaneateles Lake watershed, and is exemplary to local and 
national goals of proving, managing and transferring current and future OWTS technologies. 
 

Introduction 

Skaneateles Lake has been the primary drinking water source for the city of Syracuse, New York 
for over 115 years serving more than 250,000 people with pristine water.  In order to maintain 
this source of clean water for its residents, it was imperative to address the severe onsite 
wastewater conditions that resulted in the weekly collection of septage from several homes 
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around the lake for many years.  The installation of appropriate, cost effective alternative onsite 
wastewater treatment technologies was needed in order to eliminate septage collection and 
provide residents with a self-sufficient and effective means of dealing with their wastewater. 

Due to the lake’s excellent water quality, the New York State Department of Health granted an 
indefinite filtration waiver to the city of Syracuse and the Village of Skaneateles, allowing them 
to avoid constructing a water treatment plant estimated at $75 million dollars in capital costs and 
millions more in operation and maintenance costs annually.  The Skaneateles Lake project‘s 
message is to encourage the use of alternative onsite wastewater treatment technologies to 
protect public health, ensure water quality, and sustain the environment while saving money.  

The Response to Congress report (http://www.epa.gov/owm/septic/pubs/septic) regarding the use 
of onsite wastewater treatment systems (EPA 1997) discusses two barriers that are most 
prevalent to the Skaneateles Lake watershed: a statutory/regulatory barrier at the state and local 
level and the lack of a uniform management program for decentralized systems.  The report 
presents the results of a cost analysis for upgrading the OWTS system vs. the operation costs.  
The report also states that well-managed decentralized wastewater systems can provide for a 
viable, long term alternative to centralized wastewater systems.  Decentralized wastewater 
treatment technologies when properly designed, installed, operated and maintained, provide a 
viable solution and cost effective alternative to centralized sewers.  Additionally decentralized 
systems help maintain the hydrological balance in the watershed by reducing the conveyance of 
the wastewater out of the watershed recharge area.  An improperly designed, installed, or 
maintained OWTS can compromise surface water quality by introducing bacteria, viruses, 
toxins, and parasites, as well as high levels of nitrogen.  EPA’s National Onsite Demonstration 
Program funded the Skaneateles Lake project for $665,095 dollars to demonstrate the use of the 
alternative onsite wastewater treatment technologies that are commercially available. 

Objectives 

The overall scope of this demonstration project is to prove to homeowners, developers, 
engineers, and regulators that properly designed and managed decentralized systems can provide 
an equal or a more cost effective service than from centralized systems like Publically Owned 
Treatment Works (POTW's). The project promotes the transfer of various decentralized 
wastewater treatment technologies to the general public, regulators, engineers, and contractors.  
It is a benefit for all to know that performance based wastewater treatment is effective, available 
and needed where conditions are unsuitable for conventional systems.  
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The Skaneateles Lake Demonstration project’s main objectives are: 

1. To identify and replace failing and/or inadequate onsite wastewater treatment systems 
along lakefront sites with a variety of alternative treatment system technologies and 
evaluate their performance. 

2. To develop a uniform regulatory framework for all jurisdictions within the watershed. 
3. To promote awareness, education, experience and training for professionals, as well as for 

homeowners and the community. 
4. To achieve effluent concentrations for Biochemical Oxygen Demand (BOD5) and Total 

Suspended Solids of 10 mg/l and a 2-log reduction of Total and Fecal Coliform at the 
down gradient hydraulic boundary of each property.  Any water discharging into the lake 
should meet drinking water standards as well.  

Statement of the Problem 

An estimated 1750 homes in the Skaneateles Lake watershed are served by conventional OWTS.  
With the lifetime of a conventional septic system being approximately 20 years, it was critical to 
illustrate the more appropriate alternative technologies made available to homeowners in this 
watershed.   There are very steep slopes surrounding the lake and the southern end has cliffs that 
are 100 feet high with its highest elevation reaching 1980 feet.  The northern and southern parts 
of the lake contain low lying wetland areas and the soils in the southern area are almost 
impermeable.  The slopes can range from a minimum of 2% to a maximum of 25%, but some 
slopes in the southern end can exceed 55%.  The soils are unstable and pose a severe risk of 
erosion where there is no vegetative cover, especially on steep slopes.  Without adequate 
treatment, high seasonal groundwater can lead to direct discharges into the lake.  The selection of 
site appropriate wastewater treatment involves the consideration of the high groundwater issues, 
shallow depth to bedrock, steep topography, poorly drained soils, regulatory distance 
requirements, and individual lot size.  The aging and failing septic systems represent a significant 
impact on the lake’s water quality and presents an opportunity to utilize advanced OWTS 
solutions since conventional onsite systems are simply not appropriate for many homeowners. 



	   4	  

               

Figure 1 Location Map   Figure 2 View of the Lake  

 

Background 

Skaneateles Lake is one of the cleanest lakes in the country because of the lake’s very high 
transparency averaging 9 meters (30 feet) deep, allowing penetration of sunlight into the lake. 
The lake is located 19 miles south of the city of Syracuse, New York, and has a length of 15 
miles long and 1 mile wide.  It has a surface area of 13.6 square miles and a maximum depth of 
300 feet which makes the lake the fourth largest and third deepest of the Finger Lakes.  The lake 
basin is steeply sloped in a U shape with a small littoral zone.  The lake is classified oligotrophic 
due to its very low nutrient concentration and biological activity.  Since 1894, the City of 
Syracuse and surrounding communities have used the lake as a primary source of drinking water. 
Today the lake provides an average daily flow of 43 million gallons serving 250,000 people.  
The watershed area along the lake is 59.3 square miles and has a population of 4900 people that 
reside in 2,184 homes, 1007 of which are located along the lakeshore.  At the north end of the 
lake, the village of Skaneateles operates a Publicly Owned Treatment Works (POTW) that 
services 1200 homes and the plant’s effluent is discharged downstream from the lake outfall. 

Methodology 

The lakefront properties selected had dry wells, poor soils, high ground water table, failing septic 
systems, and sites that did not meet code.  This project considered the commonality of site 
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conditions in order to demonstrate that the advanced OWTS technology can be easily 
transferable to other communities. 

The following selection criteria identified the challenging sites: 

1. Lakefront properties 
2. Area lots with existing dry wells within 100 feet from the lake 
3. Sites not conducive to conventional soil absorption field (i.e.: poor soil for biological 

treatment, shallow depth to groundwater/bedrock, steep slopes 
4. Sites with a history of septic system failures 
5. Sites where the existing onsite systems do not meet new construction requirements 

 
Nineteen (19) sites were selected based on the above criteria.  The selected sites had different 
topographic features and soil characteristics and included both seasonal and year-round 
residences, a farm and lakefront restaurant.  Alternative wastewater treatment technologies must 
have a proven track record of providing advanced secondary treatment levels at similar sites.  
The overall water quality goal is to achieve effluent concentrations of a Biochemical Oxygen 
Demand (BOD5) and Total Suspended Solids of 10 mg/l and a 2-log reduction of Total and fecal 
Coliform at the down gradient hydraulic boundary of the property.  Emphasis was placed on 
selecting advanced wastewater treatment technologies that are simple, effective, efficient, and 
whose application can be widespread.  The following technological criteria were established for 
investigating and selecting commercially available advanced OWTS options: 
 

1. The ability to design the system in accordance to manufacturer’s recommendations 
including soil loading rates 

2. NSF Standard 40 and /or EPA/ETV approach 
3. Pre-Engineering 
4. A small footprint 
5. In-Tank treatment 
6. A proven record of performance and secondary treatment levels 
7. Technologies that are transferrable to other sites 
8. Costs can be approximately $20,000 for equipment and installation with annual 

Operation and Maintenance costs of $300/year 

The 19 sites with corresponding Alternative Treatment Units were divided as follows (See site 
plan). A lay out, description, and costs of these systems are shown at the following EPA website    
https://ssoprod.epa.gov/sso/jsp/septicWikiLogin.jsp, under Best Practices 
https://wiki.epa.gov/septic/index.php/Bestpractices-url 

Site 1  The Minnow Cove Sites 

Groves Residence – Premier Tech Environment – Peat Filter 
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Carrol / Reiffenstein homes – Eco-Pure - Peat Filter with drip irrigation for dispersal 

Site 2   Davidson Site - Bord na Mona - Peat Filter  

Site 3  Ryan Site- Bord na Mona – Peat Filter 

Site 4   The Glen Haven Restaurant - White Knight Treatment System 

Site 5  The Helgren Site- NORWECO-ATU Unit and Drip Irrigation 

Site 6 The Five Mile Point Sites  
Naro Residence- Premier Tech Textile/Peat filter and Conventional trench 
Spain Site - Orenco System - Textile Filter with Bottomless Sand Filter 

Site 7  The Pollock Site - Quanics - Aerocell Trickling Filter 

Because Skaneateles Lake is an unfiltered water supply for the city of Syracuse, it was agreed 
that any water discharging into the lake should meet drinking water standards.  The alternative 
OWTS encompassed the following criteria:  Performance; design, construction and maintenance; 
capital and operating costs; aesthetics; and reliability.  Each system was based on system 
performance, reduction of pollutants, cost, reliability, operation requirements and level of 
operation.  Performance evaluation was based on sampling and analysis for BOD5, TSS, 
Nitrite/Nitrate, Ammonia, Phosphorus, Total Kjendahl Nitrogen (TKN), and E.Coli/Total 
Coliform.  During the site selection process, baseline site monitoring data was collected.  Each 
treatment unit processes incorporated a sampling port at each of the treatment components.  
After the startup period, effluent samples from the treatment units and/or groundwater samples 
were collected before and after each unit process on a monthly basis for at least one year using 
sampling wells, lysimeter or other sampling mechanisms.  This full year monitoring allows for 
an assessment of the impacts that seasonal variations might have on system performance.  Field 
samples chain-of-custody procedures were followed from the time the samples are collected thru 
the time of transport to the laboratory. 

The costs provided reflect the expense to the project not necessarily are actual market value for 
the work achieved.  The project manager for the City of Syracuse provided the engineering 
which is not identified in the project cost.  Many of the homeowners paid directly for the 
installation while the manufactures in some cases provided reduced pricing on the equipment.  
As a generalization, these systems cost approximately $20,000 each installed.  Obviously site 
conditions effect the installation cost and the site specific design reflects the actual equipment 
cost.     
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Site 1 The Minnow Cove Sites Premier Tech Env- Peat Filter 

The influent from the residence flows into a concrete septic tank with a capacity of 1250 gallons. 
The suspended solids settle out in the tank and the effluent flows into the ECOFLO Peat Filter 
unit manufactured by premier Tech Env.  The Peat Filter allows for the slow filtering of the 
wastewater thru the peat moss for the bacteria to digest the wastewater.  From the Peat Filter, the 
effluent flows into a pump chamber and it is lastly distributed to a dispersal field.  

The percent removals for BOD was 90%, Total Coliform 98%, Total Nitrogen 14.5% Fecal 
Coliform 86%, and Phosphorus less than 10mg/l.  Appendix A table 1 shows the performance 
results for this system. 

 

 

 

Carrol and Reiffenstein Residences  

The Carroll and Reiffenstein residences had problems with poor soils, undersized septic tanks, a 
high groundwater table and failing drainage fields resulting in contamination of the groundwater. 
Both residences were supplied with an ECO-PURE 300 peat infiltration units manufactured by 
Premier Tech Environmental.  ECO-PURE is a natural treatment unit that filters wastewater by 
working with fungi in a bacteria colony such as harvest sphagnum peat moss.  The influent from 
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both residences flows into two (2) 1000 gallon septic tanks.  Once the suspended solids settled 
out, the effluent flows into the ECO-PURE unit.  The filter has a special distribution plate that 
allows the wastewater to seep slowly into the peat moss, so that the bacteria digest the 
wastewater. The treated wastewater effluent leaves the ECO-PURE unit and enters a pump 
chamber where it is pumped to a mound on a time activated dosed cycle.  Then the wastewater 
enters the drip tube field. The drip lines are made of flexible ½” polyethylene tubing coated 
inside with an anti-bacterial lining for inhibiting bacterial growth.  The drip line has factory 
installed emitters which are evenly spaced along the tubing. This drip line is installed 6 to 10 
inches below the surface.  Appendix A Table 1 shows that for the Carrol and Reiffenstein 
residences the BOD removal rates are 74 and 85%, Total Coliform 78 and 92 %, Total Nitrogen 
37 and 34%, Fecal Coliform 88 and 47% and Phosphorus less than 10mg/l. The Total Cost for 
the entire system is $28,028. 

Site 2 Davidson Site  

The Davidson and Ryan residences have small narrow lots with poor soils. The existing septic 
systems are outdated and discharge to dry wells resulting in untreated wastewater leaching to the 
lake.  The ATU selected for both residences is a peat filtration unit manufactured by Bord na 
Mona’s and it is called PURAFLO.  The PURAFLO Module measures 7’ x 4.5’ x 30” and can be 
adapted to any septic tank.  Wastewater is treated in a 1000 gallon tank (Fralo Plastic Septic 
Tank) which flows into a pump station and pumped from there to a PURAFLO Peat Module 
(ECOFLO) (approximately 12 doses per day) where an aerobic treatment process occurs.  The 
wastewater passes thru the peat filter, natural gravel, and sand.  The peat has a high residence 
time from the time that it enters until the time it leaves the module, a 36 to 48 hour period.  The 
influent from the tank flows to the peat filter where the microbes settle and decompose the 
toxics.  Finally the effluent from the peat filter module is dispersed into a 15’ x 20’ sand pad. 
Below shows the annual monitoring results.  Appendix A Table 1 shows a removal rates for 
BOD of 97%, Total Coliform 100%, Total Nitrogen 66 %, Fecal Coliform 100%, and 
Phosphorus less than 10mg/l. The total cost for this system was $32,158. 

Site 3 Ryan Residence 

The Ryan’s wastewater is treated in 1000 gallon concrete septic tanks which flows into a 150 
gallon pump station and pumped from there to a PURAFLO Peat Module (ECOFLO) 
(approximately 12 doses per day) where an aerobic treatment process occurs.  The wastewater 
passes thru the peat filter and crushed stone with filter fabric.  The peat has a high residence time 
from the time that it enters until the time it leaves the module, a 36 to 48 hour period.  The 
influent from the tank flows to the peat filter where the microbes settle and decompose the 
toxics.  Finally the effluent from the peat filter module is discharged to a 500 gallon concrete dry 
well.  Appendix A Table 1 shows a removal rates for BOD of 97%, Total Coliform 97%, Total 
Nitrogen 38%, Fecal Coliform 95%, and Phosphorus less than 10mg/l.  The total cost for this 
system was $25,546 
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Site 4 The Glen Haven Restaurant 

The Glen Haven Restaurant is a popular seasonal tourist attraction and the only commercial 
property on the lake.  The major problem is that untreated sewage flows through a parking lot 
then directly into the lake.  Some factors responsible for the drainage problems include the 
proximity to the lake, high strength of the waste, poor soils, shallow depth to bedrock, and 
limited lot size.  The restaurant had an outdated and undersized septic tank that discharged to 
failing dry wells (seepage pits).  The equipment installed at this site is the Knight Treatment 
Systems Microbial Innoculator Generator.  The system is placed inside the septic tank and the 
tank is used as a breeding reactor for microorganisms which are released into the rest of the 
system to degrade the wastewater into carbon dioxide and water.  White Knight Microbial 
Inoculator Generator in the septic tank creates an oxygen rich environment and cultivates an 
extensive colony of the same soil bacteria (http://hudsonvalleywhs.com/technology.html).  The 
result is mainly complete consumption of the organic materials entering the septic tank.  At the 
same time, the bacteria are carried into the leach field where they consume organic material that 
accumulates in the soil.  The leach field regains and/or maintains its capacity to deliver effluent 
to the soil for purification.  The White Knight is an onsite wastewater treatment system for a 
failed leach field recovery system.  The system treats and conditions the effluent at the dispersal 
site and introduces live bacteria into the septic tank and out into the leach field.  The bacteria are 
synthesized for eating away the biomat and restoring the septic system to a new condition.  The 
discharge is a highly treated bacteria to the soils causing the elimination of clogging mat and 
maintains treatment and water flow after installation.  The White Knight ® Microbial/Inoculator 
Generator receives an initial charge of the patented bacterial enzyme IOS 500 ™ aerobic and 
facultative bacteria which continues to grow and reproduces on the systems fixed film media. A 
small linear air pump supplies 1.5 cfm dissolved oxygen to the unit while providing airlift 
pumping action to circulate the tank contents over the media.  Typically the septic tanks receive 
0.17 lbs of organic loading per person per day as BOD. For large households this is equivalent to 
1 lb of BOD per day loading.  When the flow rate exceeds 20 gpm or 25,000 gpd, the contents of 
the tank are exposed to the fixed-film bacterial colony more than 25 times each day.  When 
comparing it to a conventional aerobic treatment, this unit provides more treatment per watt of 
energy expended.  Appendix A Table 1 shows removal rates of BOD 81%, Total Coliform 98%, 
Total Nitrogen 29%, Fecal Coliform 98%, and Phosphorus less than 10mg/l. The total cost for 
this system was $ 24,000. 

Site 5 The Helgren Site 

This system consists of a pretreatment chamber, such as a modular flow equalization tank, a lift 
rail grinder pump station or a Norweco Comminutor.  It also includes an extended aeration 
chamber with a singular aerator.  Wastewater is discharged to a final clarification chamber where 
the wastewater gets chlorinated and dechlorinated for final discharge to a 500 gallon pump tank 
to a dispersal field.  Water quality samples have not been collected at this site.  The total cost for 
this system was $8000. 
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Site 6 The Five Mile Point Sites 

The Kelly Site 

The Kelly residence has a small, narrow lot near the lake, with steep slopes, poor soils and high 
groundwater table.  The septic waste had been surfacing from failing dry wells.  The system 
installed is an Advantex AX-20 manufactured by ORENCO Systems, Inc which works with a 
1500 gallons fiberglass septic tank.  The septage is pumped through a textile filter and is 
recirculated five times in which the bacteria decompose waste and produces a clear, odorless 
effluent which is pumped to a dispersal field via pressure dispersal trenches.  Appendix A Table 
1 shows removal rates for two of the Advantex Systems BOD removal rates 91 and 92%, Total 
Coliform 99 % for both systems, Total Nitrogen 84 and 52%, Fecal Coliform 99 % for both 
systems, Phosphorus less than 10mg/l.  The total cost for this system was $32,842. 

Filkins Site 

Wastewater enters a concrete 1250 gallons septic tank where the suspended solids settle out and 
the effluent enters a 1000 gallon pump station.  The effluent is pumped from the pump station to 
a distribution box where is diverted to the drain system.  The Eljen drain system has dimensions 
of 24” x 48” x 7”.  These in-drains are designed to create multiple vertical infiltrating surfaces, 
which provide about 8 times the biofabric area per square foot of In-Drain bottom area.  The 
primary biomat clogging layer forms within the In-Drain on the biofabric.  The soil under the 
drain system never develop a significant biomat layer allowing the drain absorption fields to be 
about 1/3 the size of a conventional stone and pipe system.  A combination of a lower final grade 
and smaller leach area can reduce land requirements and cuts the land clearing costs by 50%. 
The total cost for this system was $24,553. 

Site 7 The Pollock Site 

The Pollock residence is located on the lake and sits on a small and narrow lot that is not large 
enough to place a drainfield outside the 100 foot separation distance to the lake.  This unit was 
installed in December to provide pretreatment of the wastewater before discharging to subsurface 
trenches located within 100 feet of the lake.  The aero cell was added to work with an existing 
septic tank system that was undersized, outdated and had been discharging to dry wells within 40 
feet of the lake.  Groundwater had been infiltrating the septic tank and overloaded the dry well 
with liquid which created flooding.  Aero cell is a fixed film media filter. The foam material 
functions in an aerobic environment, acts as a media as applied to a suspended growth unit. This 
is a primary septic tank and a recirculation tank.  The effluent is pumped and sprayed over the 
top of the open-cell foam media and attaches to it.  It trickles thru the media on its way to the 
recirculation tank where the flow is split dropping about 80% of the wastewater into the 
recirculation tank, and 20% of the effluent is discharged for final treatment to a dispersal field.  
The aero cell measures 6’ x 9’ and it is installed on top of the septic tank.  The complete system 
consists of a STEP (Septic Tank Effluent Pump System) package, module, recirculation device, 
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and an effluent filter that goes to a primary septic tank.  Installation takes 2 days and the tank 
needs to be maintained every 6 months. Appendix A Table 1 shows removal rates of 47%, Total 
Coliform 77%, Total Nitrogen 53.1%, Fecal Coliform 90%, and Phosphorus less than 10mg/l.  
The total cost for this system was $20,902 

 

Site 8 The Singler Residence 

The Singler residence is a challenging site for onsite wastewater treatment because of its small 
size, poor soil and steep slope.  The lakefront side of the property is terraced with a multi-level 
architecturally faced block wall.  Grapes vines cover most of the exposed wall.  During a routine 
watershed inspection, The City of Syracuse Water Department identified some water seeping out 
of the block wall.  It was visually evident that this was untreated wastewater.  As a result of the 
pursuing investigation, the Water Department concluded that the two dry wells located at the top 
of the slope overlooking the lake were clogged with a mature biomat causing the breakout.  The 
subsurface soil at the site is not conducive to a conventional trench septic system and the lot is 
much too small to accommodate a 4-bedroom house.  However, the site offers a beautiful view 
of Skaneateles Lake. 

The replacement system at this site is the Clarus Fusion 600.  Clarus Environmental is in the 
family of Zoeller Pump Companies.  The Fusion concept originates from the Jokasos, a system 
manufactured by Fuji Clean Company in Japan.  An estimated 9 million of these systems are in 
use in Japan with 100% discharging to surface water.  The Fusion is a four compartment 
fiberglass tank weighing 640 pounds while measuring 8’ long and 4’ wide.  The first chamber of 
the tank is designed to physically separate foreign material and fat/grease from the incoming 
water.  The second compartment contains spherical-skeleton type of filter media.  Through 
micro-organic/bacterial growth processes on the surface of the filter media, biological anaerobic 
treatment thrives.  Oxygen is added to the third compartment via an 80 Watt linear air 
compressor.  Using air uplift dynamics the air bubbles actually lift the water column in a flume 
enabling recirculation of a small flow back to the head of the system.  This oxygenated water is 
returned to the anoxic environment of the trash compartment enabling completion of the 
denitrification process.  The small size, light weight, energy efficiency and exceptional treatment 
performance made this unit a wise choice for this small lakefront property.  The total cost for this 
system was $15,000. 

Regulatory Management 

This project fosters interagency cooperation between the New York State Department of Health 
(NYDOH), the New York Department of Environmental Conservation (NYSDEC), and the City 
of Syracuse Department of Water (DOW).  These three regulatory agencies establish a regulatory 
framework.  The regulations require that replacement systems at lakefront sites that cannot meet 
construction standards have an Enhanced Treatment Unit (ETU). 
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Watershed Programs 

The City of Syracuse has been using Skaneateles Lake as a drinking water supply since the 
1890’s and has a long history of protecting the watershed.   In order to maintain the filtration 
waiver, specific watershed rules and regulations (updated in 2004) were established to protect the 
Lake’s multiple uses including water supply, recreation, and tourism.  The regulations prohibit 
the discharge from manufacturing and industrial sources allowing the lake to maintain its 
drinking water standards.  There are several watershed programs that exist to protect the Lake 
such as the Watershed Agriculture Program, Watershed Inspection Program, Watershed Land 
Protection Program, Wastewater Treatment Works Management Program, and the Water Quality 
Education Program. 

The Watershed Agriculture Program utilizes the expertise of many partner agencies to help focus 
on preventing pathogens, nutrients and sediment from running off farms into the Lake’s 
tributaries.  The Agricultural Program implements a 5 tired approach that includes an assessment 
identifying potential problems, worksheets that verify the water quality improvements that can 
be obtained, a three person team (an engineer, an economist, and an agronomist) sit down with 
the landowner to discuss where improvements can be made.  A whole farm plan is developed, 
best management practices are implemented, maintained, and then finally evaluated.  

The Watershed Land Protection Program protects environmentally sensitive areas in the 
watershed such as wetlands, stream corridors, forests, and farmland.  

The Watershed Inspection Program identifies any violation of the watershed rules and 
regulations, NYSDOH regulations, County Sanitary Codes, NYSDEC rules, Environmental 
Conservation Law, Navigation Law, Transportation, Vehicle, and Traffic law, as well as local 
rules and regulations.  

The Wastewater Treatment Works Management Program reviews and inspects proposed new 
ETU's.  The Sanitary Camp Pail Service which once collected septage in buckets each week and 
provided the homes with 75 waterless composting toilets was an effort contained within this 
wastewater treatment management program. 

Inspection and Review 

The responsibility to enforce the Sanitary Code lies within the county health department. 
Violations of Health Department and/or County Sanitary Codes are generally the result of failed 
Onsite wastewater treatment systems.  The City of Syracuse issues a violation notice in which 
the property owner has ten working days to respond and declare their intent to make the needed 
repairs. If a property owner refuses to correct the problem, the violation is submitted to the 
county health department for enforcement.  New construction of OWTS requires a plan designed 
by a Licensed Professional Engineer.  The plans are submitted to the city of Syracuse DOW for 
approval or rejection. If approved, the plans are sent to the County Health Department.  The 
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DOW requires replacement of a septic system that cannot meet new construction standards.  An 
ETU must be installed if a dispersal field has to be located within 100 feet of the lake.  Some 
form of disinfection is typically required at sites where the dispersal location is within 100-feet 
of the lake.   

Dye Testing Survey 

Dye testing is performed to determine gross septic system failures.  A failing septic system is 
characterized by the visual presence of septage at the ground surface or the visual identification 
of dye.  Homeowners complete a questionnaire with user and treatment system information such 
as the number of people living in the home, number of bedrooms/ bathrooms, age, and capacity 
of the septic system, maintenance record, and water consuming appliances used.  A sketch was 
prepared locating system components and any unusual or questionable conditions that are 
identified during the dye test. 

Tracking Maintenance 

The DOW conducts an annual review of the files that contain sites with secondary treatment 
units.  A field inspection is performed if there are no maintenance records.  If the system is not 
functioning due to neglect or age, DOW issues a Notice of Violation and proceeds in correcting 
the problem until the public health hazard or potential source of contamination is eliminated. 

Water Quality Education Program 

DOW publishes an annual drinking water report in accordance with EPA and NYSDOH 
regulation and guidelines.  The report lets the customers and a user know about the water system, 
the quality of water, and the water supply issues.  Several other programs conduct education 
programs like the Agricultural and Land Protection Program at Cornell Cooperative Extension. 

Results 

The target audience that benefitted from this outreach and training were the homeowners, 
regulators, designers, code enforcement personnel, installer/maintenance providers, and realtors.  
The site hosts continuing education courses instructed by the city of Syracuse via the New York 
Onsite Wastewater Treatment Training Network hhp://www.delhi.edu/bcs/otn_wastewater.  The 
OTN is a not for profit organization providing state of the art training to people involved in the 
onsite wastewater treatment industry.  This effort and its training courses have been widely 
publicized via the City of Syracuse Department of Water, EPA, and Industry websites, and 
brochures announcing these training classes are prepared and disseminated.  Hundreds of people 
have been professionally trained and certified.    

Reduction of nutrients can be achieved in an ETU dispersal field which cannot be done in a 
conventional septic tank and drain field system.  A major outcome of this project was the value 
in informing the public of the policies and regulations required for replacing a system at 
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lakefront sites that do not meet new construction standards.  Pretreated effluent must be 
disinfected if the subsurface dispersal area is within 100 feet of the lake.  Skaneateles Lake’s 
unfiltered water supply set the stage for all to agree that any water discharging into the lake 
should meet drinking water standards and we were able to achieve that with all of the systems 
demonstrated.  The City of Syracuse’s Department of Water introduced a management program 
to track the maintenance activities at each project site for promoting better performance, 
protection of the environment, and extend the life of the system.  Another result was how the 
property owners and community helped provide educational and training opportunities for 
professionals and regulators, and the dissemination of project information to local, regional, and 
national entities.  The project hosted many field tours, and training events on design installation, 
operation and maintenance of various enhanced treatment units. 

Conclusions 

In conclusion, conventional septic systems along lake front properties fail due to age, high 
groundwater, improper installation/operation, and a lack of maintenance.  Properly operated and 
maintained OWTS have proven to be viable, long term cost effective alternatives to centralized 
wastewater facilities.  A total of nineteen systems were installed using media including peat 
fiber, textile, textile/peat, aero cell foam cubes, and polystyrene.  Moreover, the innovative 
dispersal techniques installed included shallow narrow low-pressure trenches, bottomless sand 
filters and drip irrigation.  These sites were monitored for a full year. 

Learning about the different systems that are available and the experience of actually using them 
has given the project team a comfort level with the technology as a whole.  These systems are 
now required at replacement system sites that are not able to meet new construction standards.  
Review of the great body of technical research that is available on the performance of onsite 
wastewater systems suggests that the prescriptive codes that are currently in-place use excessive 
factors of safety while in actual practice conventional systems are routinely placed at sites that 
are unsuitable.  Fear, uncertainty, and doubt are quickly dispelled through education.  The project 
continues to offer classroom training and tours to interested parties.  These systems are not for 
every site but do provide a valuable service and should be considered at sites that are small and 
have poor soils.   
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Effluent Results for the Project Sites 

 

Groves Residence- Premier Tech Env. – Ecoflo Peat Filter and Conversion Trench 

Effluent BOD5 (mg/l) Total 
Coliform 

(cfu/100 ml) 

Total 
Nitrogen 

(mg/l) 

Fecal 
Coliform 

(cfu/100 ml) 

Phosphorus 
(mg/l) 

Septic tank       190   2,664,764       51.2     425,451         6.4 
Peat Filter         7     41,904       22.4       7,123        4.1 
Final 
Dispersal 

        8     2,173      16.8        413        1.2 

Note: 4 Bedroom Dwelling – 4 bedroom system.  Year round use by 2 people. 

 

Carrol Residence- Eco-Pure Peat Filter and Drip Dispersal 

Effluent BOD5 (mg/l) Total 
Coliform 

(cfu/100 ml) 

Total 
Nitrogen 

(mg/l) 

Fecal 
Coliform 

(cfu/100 ml) 

Phosphorus 
(mg/l) 

Septic tank      143    982,667       38.1     79,733        5.0 
Peat Filter       37    218,667       24      9,200        4.2 
Note: 4 Bedroom Dwelling – 4 bedroom system.  Seasonal Rental - use varies. 

 

Reiffenstein Residence – Eco-Pure Peat Filter and Drip Dispersal 

Effluent BOD5 (mg/l) Total 
Coliform 

(cfu/100 ml) 

Total 
Nitrogen 

(mg/l) 

Fecal 
Coliform 

(cfu/100 ml) 

Phosphorus 
(mg/l) 

Septic tank       108   1,289,333        83.6       84,433         10 
Peat Filter        16     96,957        55       45,107        6.4 
Note: 4 Bedroom Dwelling – 4 bedroom system.  Seasonal use by 2 people. 

 

Davidson Residence - Bord na Mona Bottom Draining Peat Filter 

Effluent BOD5 (mg/l) Total 
Coliform 

(cfu/100 ml) 

Total 
Nitrogen 

(mg/l) 

Fecal 
Coliform 

(cfu/100 ml) 

Phosphorus 
(mg/l) 

Septic tank       179   2,120,504 62.3 179,846 9.6 
Peat Filter        14    175,559 43.4 9,128 9 
Final          5         11 20.7 3 2.5 
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Dispersal 
Note: 3 Bedroom Dwelling – 3 bedroom system.  Year round use by 2 people. 

 

Ryan Residence- Bord na Mona Bottom Draining Peat Filter 

Effluent BOD5 (mg/l) Total 
Coliform 

(cfu/100 ml) 

Total 
Nitrogen 

(mg/l) 

Fecal 
Coliform 

(cfu/100 ml) 

Phosphorus 
(mg/l) 

Septic tank 260 1,859,474 77 103,053 15.2 
Peat Filter 6 53,302 47.5 5,396 11.8 
Note: 2 Bedroom Dwelling – 2 bedroom system.  Year round use by 2 people. 

 

Glen Haven Restaurant – Knight Treatment Systems, Inc. White Knight 

Effluent Bod5 (mg/l) Total 
Coliform 

(cfu/100 ml) 

Total 
Nitrogen 

(mg/l) 

Fecal 
Coliform 

(cfu/100 ml) 

Phosphorus 
(mg/l) 

Treatment 
System 
Effluent 

93 466,348 55.8 29,850 8.5 

Note:  Baseline influent BOD concentrations were detected at 2,500-3,000 mg/L.  Design 
flow 950 gpd. 

 

Kelly Site – Orenco Advantex Textile Filter System with Shallow Low Pressure Trenches  

Effluent BOD5 (mg/l) Total 
Coliform 

(cfu/100 ml) 

Total 
Nitrogen 

(mg/l) 

Fecal 
Coliform 

(cfu/100 ml) 

Phosphorus 
(mg/l) 

Septic tank       39     1,415,063       20.9      45,269        6.6 
Textile Filter        6      13,796       18.6      1,875        6.5 
Final 
Dispersal 

        3     4,504        9.8       125        2.5 

Note: 3 Bedroom Dwelling – 4 bedroom system.  Intermittent use by 2-3 people. 

 

Filkins Residence – EljenTrench 

Effluent BOD5 (mg/l) Total 
Coliform 

(cfu/100 ml) 

Total 
Nitrogen 

(mg/l) 

Fecal 
Coliform 

(cfu/100 ml) 

Phosphorus 
(mg/l) 
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Septic tank      323 23,093,182       76.7 3,435,833       8.6 
Observation 
Well 

     8     803      13.1        9      1.1 

Note: 4 Bedroom Dwelling – 4 bedroom system.  4-6 people living in residence. 

	  

Pollock Site – Quanics Aerocell Foam Cube and Infiltrator Trenches 

Effluent BOD5 (mg/l) Total 
Coliform 

(cfu/100 ml) 

Total 
Nitrogen 

(mg/l) 

Fecal 
Coliform 

(cfu/100 ml) 

Phosphorus 
(mg/l) 

Quanics 
Effluent 

        45    1,173,909     49.7    29,180    9.5 

Note: 2 Bedroom Dwelling – 2 Bedroom system.  2 persons living in residence. 

 

Singler Residence – Clarus Fusion 

Effluent BOD5 (mg/l) Total 
Coliform 

(cfu/100 ml) 

Total 
Nitrogen 

(mg/l) 

Fecal 
Coliform 

(cfu/100 ml) 

Phosphorus 
(mg/l) 

Fusion 
Effluent 

      17     19,417      28.4      1,882 Not Analyzed 

Note: 4 Bedroom Dwelling – 5 Bedroom system.  4 persons living in residence. 

	  

Fleiss - Consolidated Systems, Inc. Enviroguard 

Effluent BOD5 (mg/l) Total 
Coliform 

(cfu/100 ml) 

Total 
Nitrogen 

(mg/l) 

Fecal 
Coliform 

(cfu/100 ml) 

Phosphorus 
(mg/l) 

Enviroguard 
Effluent 

     32    56,390       40.5        8 Not Analyzed 

Note: 4 Bedroom Dwelling – 6 bedroom system.  Seasonal Rental – use varies 

	  

 

Naro Site – Premier Tech Environment - Textile Peat Filter and Conversion Trench 

Effluent BOD5 (mg/l) Total 
Coliform 

(cfu/100 ml) 

Total 
Nitrogen 

(mg/l) 

Fecal 
Coliform 

(cfu/100 ml) 

Phosphorus 
(mg/l) 

Septic tank       64    1,783,270       42.1    310,208       13.2 
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Textile-Peat 
Effluent 

       9     122,266       30     4234       12.9 

Note: 4 Bedroom Dwelling – 5 bedroom system.  Intermittent use by 2-4 people 

 

Spain Residence- Orenco Textile Filter and Bottomless Sand Filter 

Effluent BOD5 (mg/l) Total 
Coliform 

(cfu/100 ml) 

Total 
Nitrogen 

(mg/l) 

Fecal 
Coliform 

(cfu/100 ml) 

Phosphorus 
(mg/l) 

Process Tank       10    394,425      15.7     26,581    11.5 
AdvanTex 
Filter 

       3    18,687     14.1     1,547    11.3 

Note: 2 Bedroom Dwelling – 4 bedroom treatment unit.  Seasonal rental use varies. 

 

	  


