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How it started



Topics

EPA Plan 15 and Biosolids

Current Biosolids Disposal

PFAS in Biosolids

What’s Happening in Michigan and Maine?

Possible Mitigation Strategies



WWTP 
Process
Many WWTPs minimally process 
their sludges

Some may perform aerobic or 
anaerobic digestion to the process

Additional options include thermal 
treatment

Treatment process affects how 
pre-cursor PFAS break down to 
termina PFAS



EPA Plan 15

POTW Influent/Effluent Study 

Industrial User Effluent
Domestic Wastewater Influent

POTW Influent
POTW Effluent

Sewage Sludge Study 

~400 High Volume POTWs
40 PFAS constituents

Estimated completion December 2024



Options for Biosolids Disposal

INCINERATION LAND APPLICATION LANDFILLING



Disposal Percentages

Source: U.S. EPA



EPA Study 9 WWTPs



MI PFOS in 
Biosolids – 
Historical 
Data



A Study of 14 POTWs

Source: Dr. Linda Lee Purdue Univ.

PFOA ug/kg (ppb) PFOS ug/kg (ppb)

Range ND - 40 0.5 - 43

Average 8.35 25



PFAS in Biosolids – MI study

2021 to 2023 

WWTP 
Operators  

Intending to 
Land Apply 
Performed 
Sampling

Analysis by 
modified 

methods (EPA 
537=42%, ASTM 
D-7068=55%, + 
other methods)

300 samples 
from 181 
POTWs



PFOS Reduction



MI 2021 – 2023
PFOS Results

20 ppb = 20,000 ppt

99 non-industrially impacted 
POTWs comprise the majority 
of the <20 ppb percentage 
(83%)



Disposal Percentages

Source: U.S. EPA



Land Application Plant Uptake
Radish

PeaTomato

Celery

 Primarily Short Chain uptake
 Uptake varies by plant type 

and part of plant



PFAS in Soils After 
Biosolids Application

Long Chain primarily in upper 60 cm

Shorter Chain primarily migrates to groundwater

Source: Dr. Lee Purdue Univ.



Land 
Application 
Runoff

S O U R C E :  D R .  L E E  P U R D U E  U N I V .



PFAS Farm Cycle

• Biosolids Applied to Crops
• Plant Uptake of PFAS
• Animals Eat Plants

• Surface Runoff of PFAS
• Animals Drink Pond Water

• Humans Eat Plants and Animals
    and drink milk

= BIOACCUMULATION



Land Application News



Settlement CRBI/SELC 
vs. Calhoun, GA
Temporary cessation of land application – ALL 

biosolids to landfill
Prohibition on land application of ALL biosolids 

regardless of PFAS content on land <1 mile from 
Coosawattee River and drinking water supplies
Emergency upgrades to drinking water plants to 

comply with MCLs
WWTP modifications – Effluent to meet EPA PFAS 

NPDES Guidance
Other requirements



Biosolids 
Regulation

• Banned Beneficial Reuse, Land Application, Soil 
Amendments

Maine:

• PFOS or PFOA >100 ppb = Industrially Impacted – 
No land application

• PFOS or PFOA >20 ppb = Elevated  -
Limitations on land application

• PFOS or PFOA <20 ppb = May be land applied

Michigan:

• Proposed guidance is coming

EPA:



Disposal Percentages

Landfilling likely to 
increase with increasing 
regulation

Source: U.S. EPA



Mitigation 
Strategies



Plant Uptake Study

Source: Dr. Lee Purdue Univ.

Addition of Septage Biochar 
reduced PFAS uptake in grass 
and leaves at land application 
site



Leachability Study 

Use of biochar also reduced 
PFAS leachability

ACH = Aluminum Chlorhydrate

Source: Dr. Lee Purdue Univ.



Biosolids Blended 
with Mulch

Study comparing PFAS leaching 
from land applied biosolids vs. 
biosolids mixed with mulch

Biosolids mixed with mulch at 43% 
dilution

Biosolid+Mulch land applied at 
1.2x rate of biosolids alone to meet 
N needs

Leachate collected from lysimeters

Largest impact to longer chain 
PFAS

Biosolids
Biosolids + Mulch Peter et al., J. Environ. Qual. DOI: 10.1002/jeq2.20576



Intriguing Consideration

+ =

Reduced PFAS Leachability??



Key Takeaways

Overall PFAS reduction should include biosolids 
management

Consider evaluating PFAS in your incoming biosolids stream

Understand your WWTP’s current process

Consider mitigation options

As regulations increase, landfills WILL be expected to 
manage this waste stream until other options are available



Questions
Joan Smyth, P.G.

Smith Gardner, Inc.
joan@smithgardnerinc.com
www.smithgardnerinc.com

mailto:joan@smithgardnerinc.com
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