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Vermont is a leader on understanding PFAS in wastewater
What are sludge, septage and biosolids?

How are these materials regulated/managed?

Septage Studies

Sludge Studies

PFAS and biosolids land application sites

Maine biosolids ban

VT Strategy for PFAS in biosolids
VT Strategy for PFAS in wastewater
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VTDEC begins PFAS testing at Vermont wastewater facilities

VTDEC conducts state-wide PFAS in ‘background’ soil study

VT DEC tested all Class B and septage land application sites (soils, groundwater)

VTDEC added PFAS testing for biosolids, soils, groundwater and crops to Solid Waste Rules
Many historic Class B biosolids and septage land application sites are closed or cease operating
VTDEC initiates testing PFAS at all VT wastewater facilities

VTDEC conducted State-Wide Septage Study

VTDEC released “Interim Strategy” for PFAS in biosolids

EQ biosolids primarily going to construction projects (VTRANS) as manufactured topsoil and
meeting PFAS screening standards

VTDEC initiating State-Wide Sludge Study

VT DEC initiate rule-making (Solid Waste Rules) for Residuals Management



Sludge: semi-solid byproduct of treatment process at a Septage: semi-solid material that
wastewater treatment facility (WWTF)

* Primarily composted of organic matter (bacteria, dead cells), nutrients

accumulates in a septic tank

e Management: pump & haul to a WWTF, treat to

* Management: Dewater and Landfill, haul to another WWTF, no sludge biosolid standards and land apply via permit
from VT is incinerated (other states like CT rely heavily on incineration)

* Note: 55% of VT’s population has a septic tank



http://www.vermont.gov/portal/index.php

Biosolids: sludge treated to reduce pathogens and vector attraction, meets pollutant limits, and
regulated by EPA (40 CFR Part 503) and Vermont (SW Rules)... there are two classes...

* Class B biosolids
* pathogen significantly reduced (example, anaerobic digestion)

* requires site-specific, land application permit with site restrictions
* testing of biosolids, soils, groundwater, and crops

 EQ “Exceptional Quality” biosolids (aka Class A)
* pathogens further reduced (example, high temperature composting)

» distributed from facility for eventual land application and can cross state-lines similar to a compost/fertilizer
* testing of biosolids, potentially soils depending on PFAS levels

WASTEWATER TREATMENT PROCESS - HOW BIOSOLIDS ARE MADE
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http://www.vermont.gov/portal/index.php

* Biosolids Testing:
* Bacteria
* Metals (arsenic, lead, cadmium, nickel, zinc, etc)
* Nutrients (nitrogen, phosphorus, potassium, etc)
* Polychlorinated biphenyls (PCBs)
* Per- and Polyfluoroalkyl Substances (PFAS) (since 2020)

* Biosolids Benefits:
* Builds Soil Health
* Erosion reduction, promotes flood resiliency
* Recycles nutrients
* Reduces Greenhouse Gas Emissions/Sequesters Carbon
* Conserves Landfill Capacity
* Restores Degraded Lands

 Biosolids Risks:

* Transfer of emerging contaminants to environment
(MORE ON THIS LATER....)



http://www.vermont.gov/portal/index.php

How is VT’s Wastewater Sludge Managed?
2022 Sludge & Biosolids Management

" EQ Biosolids
Out of State
4,982 dry tons

EQ Biosolids
In-State
3,796 dry tons

Landfill Disposal
In-State
2,699 dry tons

Class B Biosolids

Landfill Disposal In-State
Out of State 194 dry to:
592 dry tons =

73% ultimately recycled as biosolids (over half out of state)
27% landfilled (4/5 of that goes to Coventry LF)

How is VT’s Septage Managed?

2022 Septage Management

Wastewater

Land Applicati
Out c].jf]‘j S::;r;m Treatment Facility
27,800 Gallons Disposal
Out of State
3.2M Gallons

Wastewater

Treatment Faeility
Disposal
In-State p

37.5M Gallons i

Land Application
In-State
1.5M Gallons

* ~42M gallons of septage is managed annually
* Majority is hauled to VT WWTFs that accept septage
* Septage increases sludge production at WWTFs
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http://www.vermont.gov/portal/index.php

Vermont Septage Study 2024

Statewide, capacity for septage processing meets VT’s total septage production needs

However, only certain WWTF except septage and their locations and hauling distances creates regional
constraints where capacity is limited and vulnerable to changes.

For example, two WWTFs accept over 35% of all VT’s septage (Montpelier 20% and Richmond 15%)
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http://www.vermont.gov/portal/index.php

Regional Sludge Studies

Maine Sludge Study - Feb 2024:

* Increase in landfill capacity needed

e Study bulking agents (to mix with sludge)

* Fund pilot studies for PFAS removal of landfill leachate
* Reduce sludge volumes via dryers, etc.

Massachusetts Sludge Study - Part 1 Oct 2024:

* Minimal existing capacity at MA WWTFs, landfills, incinerators, and composting facilities to take more sludges
* No new outlets or capacity on the horizon; current outlets — like landfills — are reaching capacity

* Vulnerable to what adjacent states decide to do with sludge management

* Part2-Summer 2025

*** Vermont Sludge Study - started April 2025 ***
* Regional landfill capacity

e Sludge processing infrastructure at VT WWTFS

* Economic forecasts, etc.

* Vulnerability due to out-of-state/exportation

VERMONT


http://www.vermont.gov/portal/index.php

PFAS Contamination in Maine

Example Case
* A wastewater facility receiving a significant amount of inflow from a paper facility
* The sludge/biosolids were industrially contaminated with high concentrations of PFAS, likely PFOS
* Biosolids land applied at farm in Arundel, Maine
*  PFOS transferred from soil to crop to cow (bioaccumulation)
* Maine DEP is developing risk calculation for soil to crop uptake and soil to crop to milk

PFAS Cycle

{such as aerosol, fabric protectors, stain

il W Vermont Background Soils 1.0-3.4 4.4%*
FE~F PO NN
2] LECLEST TR OO €6 VT Biosolids Sites 9.8-11.9* 35
LANDFILL /- .
A » Stoneridge Farm (ME) 123 878

USING INDUSTRIES FARMLAND

*includes septage land app sites
**outlier removed

WASTEWATER
TREATMENT PLANT
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MICHIGAN DEPARTMENT OF

800-662-9278 | Michigan.gov/PFASresponse
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http://www.vermont.gov/portal/index.php

What is Happening in Maine post LD1911 land application ban?

* Sludge disposed at landfills

* Sludge disposal costs increase for municipalities

* Proposing $50M bond to help WWTFs upgrade sludge processing (digesters, dryers)
* Conducts Landfill Capacity Study in 2023-2024

Sludge Disposal Costs

2017-2022 Price | "
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WRIGHT-PiERCE =
Engineering a Better Enviranment
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Vermont’s Interim Strategy for Mitigating PFAS Risks Associated with Residuals Management

* Developed in consultation with a working group comprised of regional residuals management experts from both the
public and private sectors, and the VDH and VAAFM.

* Intended to help Vermont mitigate risks associated with potential transfer of per and polyfluoroalkyl substances (PFAS)
to the environment via the management of residual materials

* potential for leaching to groundwater and contamination of drinking water supplies Vermont Agency of
* crop uptake into food-chain crops Transportation

* Residual materials covered under this strategy include:

* Exceptional Quality (EQ) Biosolids — produced in or imported to Vermont

* Short Paper Fiber (SPF) 2024
* Manufactured topsoil (MFT) or soil amendments containing EQ biosolids and/or SPF
Standard

Specifications for
Construction

* Implementation date: April 1, 2024.



http://www.vermont.gov/portal/index.php

In 2019, Vermont conducted a study of PFAS occurrence in shallow soils across the state.

Interim Strategy for Mitigating PFAS Risks Associated with Residuals Management

PFAS were detected in every sample.
PFOS was the dominant compound dete

The screening standards established in this strategy were adopted from this study
(used UTL, so 95% of the PFAS soil levels are below the limit)

cted.

PFAS Compound

Concentration
(ug/kg; ppb)

Perfluorooctane sulfonic acid (PFOS) 3.40
Perfluorooctanoic acid (PFOA) 1.60
Perfluoroheptanoic acid (PFHpA) 0.84
Perfluorononanoic acid (PFNA) 0.44
Perfluorohexane sulfonate (PFHxS) 0.38

Tracking/Reporting Requirements:
 Material testing data
*  Amount of material
* Recipient names
* Addresses/Location

Provide recipient info on management practices

(update EQ Biosolids labelling)

PFAS BACKGROUND IN VERMONT SHALLOW SOILS

WENYU ZHU, PH.D.
POSTDOCTORAL ASSOCIATE
CiviL AND ENVIRONMENTAL ENGINEERING
UNIVERSITY OF VERMONT

HARRISON ROAKES, P.E.
PROJECT MANAGER
SANBORN, HEAD & ASSOCIATES, INC.

STEPHEN G. ZEMBA, PH.D., P.E.
PROJECT DIRECTOR
SANBORN, HEAD & ASSOCIATES, INC.

ApPPALA RA]U BADIREDDY, PH.D.
ASSISTANT PROFESSOR
CIviL AND ENVIRONMENTAL ENGINEERING
UNIVERSITY OF VERMONT
CoNTACT EMAIL: RAJU.BADIREDDY(@UVM.EDU

VERMONT


https://anrweb.vt.gov/PubDocs/DEC/PFOA/Soil-Background/PFAS-Background-Vermont-Shallow-Soils-03-24-19.pdf
http://www.vermont.gov/portal/index.php

Test EQ biosolids, SPF, or finished product
(i.e. blended soilamendment)

l

Compare results to PFAS screening standards

If PFAS in final material is < standardsﬁ %PFAS in final material is > standards

4 i

Land Apply/Distribute Test soil where material will be applied

If PFAS in soil is < screening standards If PFAS in soil is > screening standards

Land Apply No land application at that site
(find another site)

l

Submit post application calculations of PFAS in soil
(DEC provided worksheet) >

VERMONT



http://www.vermont.gov/portal/index.php

Interim Strategies Limiting PFAS in Biosolids

PFOA | PFOS
(ppb) (ppb)

Develop source control plan, report to State

Colorado

New York 20 20 20 to <50 ppb, allows one year to reduce to < 20 ppb

Michigan 20 20 20 to <100 ppb land application allowed at reduced rate, source reduction plan
Wisconsin 20 20 20 to <100 ppb land application allowed at reduced rate

Vermont 1.6 3.4 Quarterly testing, labelling, tracking of distribution for EQ biosolids




Vermont PFAS in Wastewater Study 2023-2025
* Phase 1 quarterly sampling at all VT POTWs (91) — draft report under review
* PFAS were detected in the influent and effluent of all POTWs
* Total PFAS entering and leaving the WWTF is typically less than 150 ng/L (ppt)

[70-50 ng/L
Em50-100 ng/L
771100-150 ng/L
1150-200 ng/L
[71200-250 ng/L
1250-300 ng/L
[1300-350 ng/L
Im350-400 ng/L
[71400-450 ng/L .
m450-500 ng/L  Concentration
[1500-550 ng/L Range
[550-600 ng/L
7 1600-650 ng/L
[71650-700 ng/L
[21700-750 ng/L
[1750-800 ng/L
771800-850 ng/L
[71850-900 ng/L
Influent Effluent 500950 oL
[ 11450-1500 ng/L
1700-1750 ng/L
[7712150-2200 ng/L
[712300-2350 ng/L
I 4650-4700 ng/L

VERMONT


http://www.vermont.gov/portal/index.php

Vermont PFAS in Wastewater Study 2023-2025

* Phase 2 is looking for PFAS ‘hot spots’ in selected towns — Starting Soon!

Susie Wilson Street ke
Characterize Inputs | - oCP-
Gas Stations
to WWTF Restaurants ' “&:l_
Beauty Salons
Personal Care
Product
Manufacturers
(Top Assay Left, Isotope Dilution Right)
4:2678 " 6:2FTS "\
"8 " NEFOSAA
B NMIFOSAA  ® FOSA
PFBS " PFPeS
» PP » PENDS
»Pros . PINS
. oS PFBA
» PFPeA » PFHA
» PFHpA » PFOA
uPFNA u PFDA
uPFURA = PFDOA
\ PFTIDA . PFTA
@ 100moiesnt
— FlOWs 0 scale
y -"fOffw,’; _.
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FACT SHEET

Draft Sewage Sludge Risk Assessment for PFOA and PFOS
January 2025

Draft Risk Assessment (comments until 4/16/25)
Not a regulation
Does not model risk for general public

Modelled human health risk for families consuming farm products (e.g., food crops, animal products, drinking
water) from land application sites

Elevated risk at concentrations of PFOA or PFOS in the biosolids of 1 ppb at 10 dry metric tons/hectare



How do we get PFAS out of Vermont’s wastewater, biosolids, septage?

Act 36, July 1, 2023: Act 131, January 2026 ?22?
* Food Packaging + Cleaning Products

* Rugs and Carpets, Aftermarket Treatments e Fluorinated Containers
* SkiWaxes « Dental Floss

Firefighting Foam (class B) (July 1, 2022)

Wastewater | | / Floor stripper \ | | / Floor wax \ I | Tap water
10,000s — 100,000s ng/L < MDL* - 10,000s ng/L 100s — 10,000s ng/L 10s — 100s ng/L
250,000 4 & -
200.000 - Compound

' PFPrA PFPrs M 102FTCA [ NEtFOSAA Ml EVE Acid
. © PFBA PFBS M 6:2FTUCA M HFPO-DA M REVE
3 &l PFPeA [ PFPeS 8:2FTUCA [l ADONA M Hydro-EVE Acid
- B PFHxA B PFHxS 10:2FTUCA B PFMOBA W MTP
o)) B PFHpA M PFHpS M 4:2FTS B NFOHA B F53B major
c B PFOA M PFOS M 6:2FTS B PFMOPrA M F53B minor
~ 150.000 - B PFNA B PFNS M 82FTS M PFECAG [l PFEESA
p i B PFDA W PFDS M 102FTS [ PFMOAA B NVHOS
ol B PFUnA [l PFDoDS [ NMeFOSE [l PMPA M PS Acid
= B PFDoDA B NEtFOSE [l PEPA B Hydro-PS Acid
o B PFTDA B PFOSA B PFO2HxA M R-PSDA
© B PFTeDA B NMeFOSA . PFO30A M Hydro-PSDA
] B PFHxDA B NEtFOSA PFO4DA B R-PSDCA
GC.) 100.000 M PFODA B NMeFOSAA [l PFO5DoDA Ml PFECHS
8 t *MDL = Method detection limit, ranging from 1,000-15,000 ng/L
O
(@)

50,000 1

0 - -
L e T T : T T : T T .
I WW 2 WW 3 WW 4 ECC BUR HPS SUP BAB EFF BEC HTS BRE Tap1 Tap2 Tap3 Tap4

This information is preliminary and is subject to revision.

Services




How do we get PFAS out of Vermont’s wastewater, biosolids, septage?

Act 131, January 2026 ???
* Cleaning Products

* Fluorinated Containers
* Dental Floss

LR RN AN Haati=l.9 Frvenss mE rR-roums I . PFDDA . 32 FTmi NLhFOSM . meDDDHi PFECHS I
B PETeDA I 62 FTCA [l NMeFOSA PFosm B Hydro-PSDA 3000 +
8,100 A B PrHOA Wl 7:3FTCA Bl NEFOSA 04DA M R-FSDCA
B PFODA W s2FTCcA M nMeFoSAA [l PF%DDDAI PFECHS
PFPrA e Y
8,000 < PFPrA
300 2 2000
e
c
2
®
200+ = PFPTA
-
8
c 10001 EEEE)
8 NEtFOSE NMeFOSA
100 4 eFOS
NMeFOSAA NMeFOSAA B NMeFOSAA
6:2 FTCA
01 01
Laundry Tlap water ~ WW WW WW WW Carpet Tap water ~ WW (newer WW (newer WW (older  WW (older
Detergent (natural (natural  (synthetic, (synthetic, Cleaning carpet, carpet, carpet, carpet,
fiber, fiber,  detergent) rinse) e Product detergent) rinse) detergent) rinse)

detergent)  rinse)



Take Aways:
1) VT manages wastewater sludge via landfill, biosolids or exportation

2) Over half of the population has septic tanks
3) Landfill capacity in VT and across the region is limited and declining
A 4) ME’s ban on biosolids has resulted in increased costs to municipalities

VERMONT and additional strain on landfill capacity
5)

VTDEC has tested PFAS in wastewater, biosolids and land application sites

DEPARTMENT OF
ENVIRONMENTAL

CONSERVATION Actions:
1) Rule-making to adopt restrictive PFAS limits on biosolids into Solid Waste Rules
2) Toreduce PFAS in WW & biosolids, ban PFAS in domestic products
3) Invest/incentivize septage receiving and sludge treatment at WWTFs
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