
Management of Enhanced 
I&A Septic Systems

Case Studies

• West Falmouth Harbor
• Wellfleet Targeted Watershed 
Plan
• Schubaels Pond, Barnstable

Scott Horsley
Water Resources Consultant



Designing a Municipal Model for 
Mandating, Funding, and Managing
Innovative/Alternative Septic 
Systems
June 2020

West Falmouth Harbor

Buzzards Bay Coalition

Barnstable County Department of 
Health & Environment (BCDHE)

Massachusetts Alternative Septic 
System Test Center (MASSTC)



Source:  Buzzards Bay Coalition (2020)



Buzzards Bay Coalition, 2020
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MEP threshold

Cumulative Nitrogen Loading Analysis – Wellfleet Harbor 



95 Lawrence
Affordable Housing 

Neighborhood WWTF

PRB

I&A Upgrades

Projects funded at 
Wellfleet Town 
Meeting 2021



Proposed Health Regulation



Nitrogen Loading Reductions I&A septics





Schubael Pond I&A 
Septic Study

Barnstable Clean 
Water Coalition

U.S. Environmental 
Protection Agency, 
Office of Research & 
Development (USEPA 
ORD)

U.S. Geological Survey 
(USGS)

The Nature 
Conservancy (TNC)

Town of Barnstable



• Retrofit existing Title 5 systems

• Groundwater Monitoring Wells
(Pre vs Post)

• Influent & Effluent Monitoring 
(including lysimeters)

• Installation  & Testing of USEPA 
Nitrogen Sensors

• Installation & Testing of Remote 
Operation Monitoring



http://34.219.45.18/

Remote Operation Monitoring will save $$

http://34.219.45.18/


Correlation of Nitrate (DIN) to Total Nitrogen
On-Site Wastewater Effluent

Source:  Dr. Christopher Gobler
Stony Brook University
NY State Center for  Clean Water Technology

Can we use remote Nitrate Sensor to monitor performance 
(and save more $$)?



Summary
• Enhanced I&A septics can achieve >75% N reduction and 5 mg/liter (similar to WWTF)

• Can be used in hybrid watershed plan to achieve MEP N thresholds

• Consistent with CLF lawsuit (Clean Water Act)

• Effective in removing contaminants of emerging concern (CECs)

• Average cost for retrofit of existing system - $17,500

• Average cost of new system (or full replacement) - $28,000

• Estimated O&M cost for enhanced I&A (NITROE) - $859/year

• Operation & Maintenance simplified with remote operation monitoring and RME

• Future potential for remote effluent screening w N sensor


