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The Issue

Per- and Polyfluoroalkyl Substances (PFAS) are a class of widely used chemicals
that break down very slowly over time.

What we know What we need to know

* PFAS break down very slowly * Long-term effects of PFAS from

« PFAS are found in water, air, soil, sewage sludge on human and
animals, humans, food and more environmental health

e PFAS are found in wastewater and * Extentof bioaccumulation in crops,
sewage sludge, and in biosolids animals and food products
appliedto land  Connections between levels and

* PFAS pose risks to human and the longevity of exposure and

environmental health impacts on human health
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PFAS In Vermont p N

VT DEC issued the Interim
Strategy for Mitigating PFAS
Risks Associated with Residuals
Report on management of sludge PFAS detected in all samples of Management (biosolids,

and alternatives to land application biosolids from 25 WWTFs septage, paper sludge)

- . J

2017 2023 2025
2015 ! 2018 | 2024 |
, 4 ) 4
VT Dept of Environment VT DEC released the PFAS Bill H. 292 was introduced to the
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standards for PFAS concentration sources of PFAS, and protect the Senate Committee on Health
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Sewage Sludge Disposal Options

Biosolids Use & Disposal from
2023 Biosolids Annual Reports

Established
* Land application

Incineration (14%)

Other (e.g., storage,
deep well-injection, etc) (2%)

e | an d f| l.l.| N g Land Application (60%)

. Reclamation (1%)

° n C | n e ratl O n A\ Agricultural (31%)
u Other (e.g., home garden, Landfilling (24%)
landscaping, golf course - .
etc.) (28%) Municipal So;ufd"\r(vas;e)
Landfill (22%
Monofill (2%)

Other options are emerging
but not yet widely used.
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Sewage Sludge Disposal in Vermont

Management Option

Class B Biosolids Land
Application

EQ Biosolids
Distribution

Landfill Disposal

Incineration

Total
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Amount (dry tons) and Percent of Total

In-State Out-of-State Total

194 (2%)

194 (2%)

3,796 (31%) | 4,965 (40%)

8,761 (71%)

2,699 (22%) 609 (5%)

3,307 (27%)

0 0

0

6,689 (55%) | 5,573 (45%)

12,262 (100%)

Vermont Biosolids Use & Disposal 2018
(dry US tons, %)
Total: 10,400

Class A EQ Distribution
162, 2% \l

Agriculture
6,006, 58%




Option 1: Land Application

Benefits:
* Cost efficient
* Improves soil health

* Reduces demand for chemical
fertilizers

* Biosolid processing facilities
already present in-state

* Risk reduction via regulation
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Option 1: Land Application

Challenges:

* PFAS contamination in water,
soil, and food.

* Knowledge gaps increase
uncertainty of risk

* Regulation may require
rigorous monitoring and testing
of biosolids, application sites,
and surrounding areas
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What are other states doing?

e Maine and Connecticut each have a ban on sale and use of biosolids
from wastewater

* Oklahoma and Mississippi have introduced legislation to ban land
application

* Texas has introduced legislation to limit PFAS in biosolids for
agriculture.

* Other states, including Vermont, have tiered approaches to regulate
land application based on PFAS concentrations.

* Colorado, Maryland, Michigan, Minnesota, New York, andWyoming

have tiered approaches to regulate land applicationbased on PFAS
concentrations.




What are other states doing?

* Colorado, Maryland, Michigan, Minnesota, New York, and
Wyoming have tiered approaches to regulate land application
based on PFAS concentrations.

PFAS Indicator Tier 4 (ug/kQ) Tier 3 (ug/kg) Tier 2 (ug/kQ) Tier 1 (ug/kQg)
PFOS = 50 N/A <50 N/A
PFOS/PFOA =100 50-99 20-49 <20
PFOS/PFOA =100 20-99 N/A <20
PFOS/PFOA =125 50-24
PFOS/PFOA = 50 N/A

PFOS/PFOA 2 150 50-149

PFOS N/A N/A
PFOA
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Option 2: Landfilling

Benefits: -

e Can contain PFAS
contamination

* Common practice with already
established regulations

* Higher cost than land
application, but lower cost
than incineration

* Capacity can be increased
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Option 2: Landfilling

Challenges:

* Risk of contamination through
spills, leachate

e Generates leachate
* Limited capacity

e Capital investment and
maintenance costs

* Methane gas production
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What are other states doing?

* Many other states do rely on landfilling for biosolid disposal.

* La ndfl u'l ng can Cost Impacts of Facilities that Switched from Beneficial
increase costs over Reuse to Landfill Disposal in Response to PFAS Regulations

land application =

=
£
o

- 121.7
2 120
e Costis highly g 100 ' -
dependent on location ¢
E 40 42.7
* Landfilling can be a P l 195
temporary solution =" N 0 N =
Concord, NH Presque |sle, ME LAWPCA, ME - Wixom, MI Pima County, AZ

Beneficial Reuse

m 5/wt Before (2018 where applicable) m S/wt After PFAS
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Option 3: Incineration

Benefits

* Breaks down PFAS, preventing
direct source pollution

* Eases landfill pressure and
minimizes storage needs.

* Available facilities and
existing technologies

Credit: Center for Land Use Interpretation/Creative Commons
This hazardous waste incinerator in East Liverpool, Ohio, burned PFAS-¢
foams under contract to the Defense Department.
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Option 3: Incineration

Challenges
* High Costs

* Pollution Risks to air and
water.

e Infrastructure Limitations

Credit: Environmental Protection Agency Technical Brief PFAS
Incineration IOAA PDF
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What are other states doing?

* Nationwide, only 14% of biosolids are incinerated
* Limited regional capacity for incineration
* Costs vary widely based on location

* |In 2018, New England states incinerated up to 94% of their
sewage sludge:

State
% Incinerated

References:
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Cost/Benefit Analysis

Future
Research

New
Technologies

Risk
Assessment



Conclusion

* VT currently uses land application and landfilling as sludge
management strategies

* Land application is cost effective and can be regulated, but still
risks PFAS exposure

* Landfilling is the next most affordable option, but is limited by
capacity

* Incineration is costly and can break down PFAS, but there is some
risk of environmental contamination

* More research needed on treatment and disposal, as well
risk to human health, farm and food systems, and envi




Thank you!
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