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Overview

• Mission of the Center

• On-Site Nitrogen Removal Technology Assessment

• Soil, Plant and Wetland Processes
• Nitrogen Removing Biofilters (NRBs)

• Constructed Wetlands
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Short Term Objectives: Three to Five Years

• Build multi-disciplinary teams to develop OWTS 
technologies that:

Reduce nitrogen levels to below 10 mg/liter.

Cost $10K or less per (typical) household to install, and 
less than $500 per annum to maintain.

Have a life expectancy of at least 30 years

• Communicate knowledge and progress to key stakeholders.
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CCWT Technology Assessment

• Reviewed manufacturer 
information, research literature, 
past technology reviews

• Met with practitioners, 
researchers in the field, other 
stakeholders

• Engaged Hazen and Sawyer to 
compile existing information and 
develop a technology assessment
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Taxonomy of nitrogen reduction 
technologies

Onsite Nitrogen 
Reduction Technologies Classification

Source
Separation

Urine
Recovery

Wastestream 
Segregation

Biological
Processes

Single Sludge
BNR

Two Sludge, Two 
Stage BNR

Physical / Chemical
Processes

Membrane
Separation

Ion Exchange

Evaporation

Soil, Plant And 
Wetland Processes

Soil Treatment
Unit Modification

Vegetative
Uptake /
Evapo-

Transpiration

Constructed Wetlands
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Lignocellulose = wood, chips, dust, etc

Carbon source to promote denitrification

Nitrogen Removing Biofilters (NRB)
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Full-scale system results over 500+ days operation
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CCWT NRB Design Charrette
March 2016

• Two-day gathering of 
regional and national 
experts on NRBs.

• Consensus on testing 
Long Island native 
materials.

• Consensus building on 
function and optimal, 
next generation design.
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Lined, saturated NRB

GeoMat system 
for low pressure 
STE dosing
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Underdrain, within denite media
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Unlined, unsaturated NRB
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GeoMat system 
for low pressure 
STE dosing
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Denitrification
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GeoMat or other system for low 
pressure STE dosing

Nitrified effluent to wood chip 
denitrification biofilter, in tank

Replaceable woodchip biofilter
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Testing at the Massachusetts Alternative 
Septic System Test Center (MASSTC)
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Effluent collection port Pea stone at the bottom

denitrification layer mixing
50/50 sand/woodchip

denitrification layer loading



‘Manifold installation Free end (2 feet head left)

Top soil finish
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Saturated System: grass beginning to grow
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NRBs part of Suffolk County 
Demonstration Program
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• Install 3-5 systems as part of 

“Experimental” phase of approval 

process

• <19 mg/L TN for 75% of systems 

installed
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Constructed Wetlands
• Designed to improve the quality of effluent 

Unplanted
• Biofilters, sand filters etc.

Planted

Surface Flow Subsurface Flow

Vertical Flow Horizontal Flow

Constructed Wetlands

PhD student, Samantha Roberts
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Constructed Wetlands 
Subsurface Flow: Horizontal

• Gravel and sand-filled channel

• Wastewater flows horizontally across system

• Modest treatment, both microbial and vegetative 

From Tilley et al (2008)
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From Nivala et al (2013)

Subsurface Flow: Vertical

• Wastewater drains vertically through the filter layers 

towards a drainage system at the bottom.

• Enhanced microbial and vegetative treatment.

• Optimized via recirculation and additions of denitrifying

tanks, layers (e.g. wood chips).
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Constructed Wetland 



‘

Constructed Wetlands
-Technology Assessment

• Vertical flow, recirculation and/or carbonaceous 
bioreactors can achieve TN removals up to 95%.

• Natural appearance and potential ecological 
benefits

• Relatively inexpensive, but have a large footprint.

• Anammox may be an alternative pathway for 
removing nitrogen in wetlands
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CCWT Wetlands Design Charrette
October 2016

• One-day gathering of 
regional and national 
experts on constructed 
wetlands.

• Identify opportunities 
for innovation.

• Consensus building on 
function and optimal, 
next generation design.
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Wetland Research at MASSTC
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Shelter Island Project Sampling

• Traditional Parameters
• CBOD, TSS, DO, pH

• NO2, NO3, TKN, 
Ammonia-N, Total N

• Alkalinity

• Microbial ecology and 
function + N cycling

• Pharmaceutical and 
personal care products
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Summary

• 10/10/30 Goal – 10 mg/L; $10,000; 30 years

• For more information on OWTS technology, please 
download our Technology Assessment

• NRBs show significant promise and are currently being 
piloted by the CCWT in MA and shortly in Suffolk County

• Research focused on improving performance of constructed 
wetlands
• Technology Assessment

• Design Charrette

• MASSTC

• Shelter Island
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Questions?
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