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• Biosolids programs across the Northeast are at a pivotal 
point

• Converging forces are reshaping long-standing 
management practices:

▪ Evolving and increasingly stringent regulatory frameworks
▪ Heightened public scrutiny 
▪ Growing focus on emerging contaminants  -- particularly  

PFAS

• Strategic actions are needed to protect biosolids reuse 
options

▪ Address PFAS users and large generators of PFAS 
contamination 

▪ Control contamination at the WWTP 
▪ Reinforce beneficial use pathways through composting and 

managed land application

• Advance long-term sustainability goals
▪ Support transition away from fossil-fuel fertilizers
▪ Position biosolids within a circular economy through nutrient 

recovery 

Regulatory Pressure, Public Trust and Path Forward

Photo Courtesy: McGill Compost Facility, Fairless Hills PA 
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Biosolids Management: Cultural Perception 

Cultural Tension

• Long-standing discomfort with wastewater-
derived materials

• Despite global agricultural use of materials with 
even greater perceived risk

• Competing narratives: waste disposal versus  
resource recovery 

Cultural Concern

• “Forever chemicals”  now embedded in public 
vocabulary; strong emotional association with 
permanence and harm

• The public has limited awareness of its 
contribution of PFAS in the environment. 
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Framing For Progress

Learning from Past Transitions

• Recycling, composting and water reuse follow similar 
cultural acceptance arcs

• Credibility increased as controls, transparency and 
stewardship improved

What Drives Progress 

• Shift from disposal to stewardship

• Address legacy contamination while preventing future 
inputs

• Focus on upstream source control and product 
reformulation 

Circularity as Path Forward

• Alternative to the  linear “use and discard” waste model 

• Keeps nutrients and materials in use at their highest value  

• Supports regeneration of natural systems through nutrient 
recovery
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PFAS Detection & Public Concern with Biosolids Land 
Application

PFAS Has Been Detected in:

• Biosolids

• Biosolids-amended soils and compost products

• Agricultural and food products

Implications 

• Raises concerns about PFAS introduction in soils via 
land application 

• Increased perceived risk to food systems and human 
health and the environment

Policy & Public Response

• Maine:  Full moratorium on biosolids land application

• Other states: PFAS standards that limit or condition use

• Growing regulatory divergence across the region

• Heightened  attention from policymakers, regulators, the 
public, and wastewater sector
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Primary PFAS Inputs to Wastewater Systems

Consumer products & household wastewater
▪ PFAS widely used in everyday consumer products
▪ “Down-the-drain” releases from homes 

Significant Contribution Due to:
▪ Households contribute high volumes of sanitary wastewater 

volumes with low PFAS content
▪ Ubiquitous  product use; continuous, system-wide discharge

Landfill Leachate
▪ Compared to households, lower volume but high PFAS 

concentration

Key Management Implication
▪ Wastewater treatment alone cannot resolve PFAS 

contamination
▪ Looking upstream to control at the source; essential to 

protect biosolids reuse and potential on solid waste facilities

Source: Michigan Department of Environment, Great Lakes, and 
Energy (EGLE)
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Regional Challenges in the Northeast

Geographic & Climatic Conditions 

• High precipitation; seasonal limitations on land 
application

Policy & Regulatory Complexity

• State-specific, policy driven restrictions across 
New York & neighboring states

• Inconsistent requirements complicate regional 
planning and coordination

Limited Management Outlets 

• Fewer disposal & reuse outlets due to dense 
population centers & regulatory constraints

• Increases reliance on out-of-state solutions 

Why a Regional Approach Matters

• Out-of-state management is not a sustainable 
long-term strategy
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Source: Fifth National Climate Assessment: Chapter 21 Northeast

Northeast US Newspaper Mentions of Extreme Weather and  
Nature-Based Solutions 
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Wastewater Sludge from MA
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Without Land Application, 
Biosolids: Next Space Program
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Implications of Restricting Land Application

Ban or Severe Restriction Would:

▪ Increase hauling distances, costs, and 
greenhouse gas emissions

▪ Strain wastewater utilities and threaten 
service affordability

▪ Raise costs for farmers replacing biosolids 
with synthetic fertilizers; increased 
dependency on fossil fuel products

▪ Increase reliance on landfilling; reducing 
sustainability
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Common Policies Across the Northeast
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Full or Near-Complete 
Prohibition of Land Application

Pre-Reuse PFAS Screening & Conditional 
Use

Soil & Groundwater-Based Screening with 
Site-Specific Controls

• Maine has a complete ban on 
land application, sale, and 
distribution of biosolids and 
biosolids-based products due 
to PFAS concerns.

• Connecticut prohibits the use 
or sale of PFAS-containing 
biosolids or sludge as soil 
amendments.

• Massachusetts has PFAS testing required 
for biosolids as part of approvals and 
permit renewals; reuse increasingly 
constrained in practice.

• New Hampshire has mandatory 
monitoring and biosolids PFAS testing 
with interim best-management guidance.

• Rhode Island has ongoing, recurring PFAS 
testing of biosolids tied to approval 
decisions.

• Vermont has statewide requirement for 
PFAS Groundwater enforcement 
standards and soil screening levels used 
to evaluate biosolids land application; 
resulted in a sharp decline in active sites 
and an interim residuals strategy (2024).
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Common Policies Across the Northeast cont.
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Precautionary Management & 
Enhanced Oversight

Shift Toward Regionalization & Long-Term 
Solutions 

Emphasis on Source Reduction & 
Industrial Accountability 

• Vermont has an Interim Strategy 
for Mitigating PFAS Risks in 
Residuals Management, including 
testing, site controls, and 
enhanced oversight.

• Massachusetts has increasing 
permit constraints, declining end 
markets, and increased liability 
exposure have functionally limited 
land application options.

• New York requires public 
reporting of PFAS biosolids data 
and expanded oversight of 
biosolids products.

• Vermont  has a legislative and policy 
focus on regional sludge, septage, and 
biosolids planning.

• Massachusetts conducted State studies 
project “orphan sludge” risk and 
emphasize the need for regional 
infrastructure and alternative 
technologies.

• Maine has post-ban challenges that has 
driven discussion of regional disposal 
capacity and alternatives.

• Vermont has a statewide focus on 
pollution prevention, product 
restrictions, and reducing PFAS before 
it enters wastewater systems.

• Massachusetts has Legislative 
proposals increasingly target PFAS at 
the product and source level.

• New York policies designed to 
identify upstream PFAS sources and 
drive industrial pretreatment and 
product reformulation.
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How Michigan’s Approach Differs from the Northeast

Action Michigan Northeast  

Policy Objective Reduce PFAS in biosolids through measurable 
source control.

Minimize risk through precautionary restrictions.

Land Application Temporarily paused when PFAS elevated; used as 
a diagnostic tool.

Often restricted long-term or eliminated with 
limited paths to resume.

Role of Source 
Control 

A key strategy for industrial pretreatment is 
required to eliminate or reduce PFAs.

Emphasized but is secondary to downstream 
limits or bans.

Pretreatment 
Programs

Builds on pretreatment success with metals; 
demonstrated effectiveness for PFAS.

Less consistently applied or tied to preservation of 
reuse. 

Data Monitoring used as a feedback loop to confirm 
reductions and restore reuse. 

Data typically functions as a gatekeeper and 
triggers tighter controls. 

Outcome Biosolids now show relatively low PFAS, primarily 
reflect background residential sources. 

Declining reuse options; increased landfill 
disposal, long-distance export or destruction. 

Vision Preserve beneficial use once upstream controls 
are in place.

Trend toward loss of land application despite 
sustainability goals. 
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Case Studies 

14

Photo Courtesy: BDP Industries

City Sanford, ME
City Taunton, MA 
Massachusetts Water Resources Authority
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Case Study: Sanford Sewerage District (SSD), Maine 
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Maine became the first state to ban land application.  
Prior to the ban, biosolids were commonly reused on 
agricultural land.

• After SSA small landfill closed, started onsite composting 
of the city’s sludge. 

• Selling Class A biosolids by the truckload for nearby 
beneficial reuse.

Immediate Impacts from Ban:

• City of Sanford lost their primary management option 
overnight

• Now pay to dispose Class A biosolids at Hartland Landfill 
(special hazardous waste) in ME

• This resulted in significant cost increases: $400K + hauling 
costs in state plus the cost to haul a truckload to Quebec. 

• Growing pressure on limited landfill capacity; projected 
shortages with Juniper Ridge Landfill (JRL) closure in 2028. 
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Case Study: City of Taunton, Massachusetts
Biosolids Gasification at Landfill
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Designed to process ~470–500 wet tons/day and convert biosolids to 
biochar and syngas

• Reduce reliance on landfilling and incineration

• Recover value through energy and beneficial reuse products; provide a 
long-term, local disposal solution

Key Challenges

• Regulatory uncertainty, particularly related to PFAS policies

• Significant public opposition and environmental concerns

• Use of emerging technology with limited full-scale track record

Outcome

• Project advanced through planning and environmental review; has not 
been fully implemented as originally proposed

• Highlights potential of thermal technologies for biosolids 
management

• Demonstrates importance of public acceptance and regulatory clarity. 
Reinforces need for proven performance and PFAS risk evaluation

Rendering of the proposed Aries gasification facility, Taunton MA 



Federation of New York Solid Waste Associations Conference with Trade Show 

Massachusetts Water Resources Authority (MWRA)

In 2019, The Boston Globe highlighted a major issue with the 
Massachusetts Water Resources Authority (MWRA) biosolids 
program: the presence of PFAS  in its fertilizer product.

• MWRA collects wastewater from Greater Boston (≈40+ 
communities) and treats it at Deer Island.

• This program has been a long-standing “waste-to-resource” 
success story since the Boston Harbor cleanup.

Biosolids are processed into Bay State Fertilizer

• Bay State Fertilizer is a wholly recycled product recovered from 
the wastewater of 43 Massachusetts communities.

• Sold by the ton

• Distributed for use on farms, parks, and landscaping.
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Technologies for PFAS mitigation 
Strategies
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Destruction
Pyrolysis  - Biochar
Reverse Osmosis
Foam Fractionation
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Destruction Technologies 

Primary Destruction Technologies

• Thermal Processes

• Pyrolysis 

• Gasification

• Incineration (with advanced controls)

• Electrochemical and advanced oxidation processes 
(emerging / niche applications)

Why Destruction Matters

• Avoids managing:

▪ Spent media (GAC, biochar, ion exchange)

▪ RO concentrate

▪ Foam fractionation

• Avoids perpetual disposal, storage, or redistribution of PFAS

• Aligns with stricter regulatory trends and public 
expectations
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Image: Example of an offsite incinerator, Source: EPA
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PFAS Treatment Technology: Biochar Pyrolysis 

What Is Biochar?

• Carbon-rich material made from pyrolyzed biomass

• Adsorbs PFAS through mechanism similar to granular 
activated carbon (GAC) with distinct surface chemistry

PFAS Removal Performance

• Generally, more effective for long-chain PFAS

• Performance varies based on:

▪ Feedstock type

▪ Pyrolysis temperature and production method

Advantages

• Potentially lower cost and more sustainable than GAC

• Can be engineered or tailored to target specific PFAS profiles

Challenges

• Limited full-scale operational history compared to GAC

• Media exhaustion, regeneration, and disposal pathways still 
under evaluation
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Image of the PyroDry 5000, Source: Jumbo Group, Germany 
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Source Reduction: Reverse Osmosis (RO)

Reverse Osmosis

• High-pressure, multi-stage membrane process that physically 
separates PFAS from water

• Can protect biosolids management pathways by minimizing 
PFAS entering wastewater streams

• Effective for both long-chain and short-chain PFAS

• Functions as a separation technology, not a destruction method

Typical Performance

• 90–99% PFAS rejection, depending on compound and operating 
conditions

• Produces high-quality finished water suitable for downstream use 
or discharge
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Source Reduction - Foam Fractionation
Pretreatment to Reduce Loading

Foam Fractionation 

• Formation of bubbles to attract surface-active PFAS 
to accumulate on bubble/liquid interface, which is 
removed and managed separately

• Effective as a concentration and separation step

• Post-treatment to reduce load on downstream 
processes

Advantages

• Lower energy and chemical use

• Can significantly reduce PFAS 

Limitations

• Less effective for very low PFAS concentrations

• Typically, not a standalone drinking water solution 
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Beyond Technology

A Responsible Path Forward 
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Source: North East Biosolids & Residuals Association 
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Key Messages 

• Shift Accountability Upstream
PFAS control belongs with  industrial and product sources, not municipal solid waste facilities.

• Strengthen Industrial Pretreatment
Proven effective metals increasingly for reducing PFAS before entering wastewater systems.

• Account For Cost Impacts
Land restrictions increase biosolids management costs; policy must be practical and science-based.

• Maintain Beneficial Reuse
Continue nutrient recycling through composting; support responsible land application where 
standards are met.

• Invest In Solutions
Integrate biosolids into Solid Waste Management Plans

• Pursue Regional Coordination 
To improve resiliency, efficiency, and long-term capacity.

Closing Take-Away
The future of biosolids in the Northeast depends on upstream controls, adaptive policy and protecting 
biosolids reuse and  recycling.
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Thank You!
Questions?

Debra Darby

Debra.darby@tetratech.com
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