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Outline
• CSSAB Workgroup and Summary of Recent Activities
• Update from Modeling Subgroup

• PFAS Input terms
• Geologic Input Terms

• Next Steps
• Sensitivity Analysis
• Preparation of White Paper 
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DISCLAIMER: The information in this presentation is for discussion purposes only. Calculations, formulas, and numeric values are 
illustrative only; they currently are being reviewed and discussed within the CSSAB PFAS Workgroup, and presentation of such information 

at this time is not an endorsement of its use. 
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PFAS CSSAB Workgroup Activities & Members 
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Kevin Long, Terraphase
Emily Strake, Blue Stone Env.
Mike Penzone, DNREC
David B. Farrington, Arm Group
Sean Fullmer, Sanborn Head 
Jishnu Adhikari, TetraTech
Will Hitchcock, Manko Gold
Michael Nines,Manko Gold
Stephen Zemba, Risk Insight
Brie Sterling, PADEP 
Shay Decker, PADEP 
Aaron Yingling,KU Resources
Neil Ketchum, Verdantas
Joel Bolstein, Fox Rothschild

• CSSAB PFAS Workgroup – Meets to review and 
discuss progress of subgroups.

• Subgroup 1 – Defining the challenge of PFAS fate 
and transport in Act 2 process. Core group of text 
reviewers for other sections of White Paper.

• Subgroup 2 & 3- Completed summary of what other 
states/EPA/DOD doing, current Guidance and 
Current Research. Summary tables to be included as 
attachments to White Paper. 

• Subgroup 4 - Resource for other subgroups on PFAS 
fate and transport technical topics. 

• Subgroup 5 – Identified potential generic soil to 
groundwater equation modifications for PFAS and 
other Act 2 F&T models.
• PFAS input parameters team
• Geologic input parameters team

• Subgroup 6 – Supporting items relating to PFAS fate 
and transport  (PFAS sources, background and Site 
Conceptual Model). 

Harrison Roakes, Sanborn Head 
Andrew Furman, PADEP 
Chris Voci, Terraphase
Thomas Gluodenis, Lincoln Univ.
Chuck Campbell, Leidos
Mike Maddigan, PADEP 
Matt Sabetta, PADEP 
Dennis Low, PADEP 
Pam Trowbridge, PADEP 
Frank Nemec, PADEP 
Dana Marshall, PADEP 
Dustin Lipik, PADEP 
Ray Leese, Langan
Colleen Costello, CCC

Workgroup Activities 
Current Workgroup Members
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PFAS Reviewed by Workgroup
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PFBS HFPO-DA 
(GenX)  PFHxS  PFOA  

PFNA  PFOS PFBA PFHxA
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PFAS-Adapted Soil to Groundwater Equation

51-Brusseau, M.L. and Guo, B. (2023). Revising the EPA dilution-attenuation soil screening model for PFAS. Journal of Hazardous Materials Letters, 4, 100077.

As discussed in the July 15, 2026 meeting – KawAaw  is the new term to address the 
air/water interface proposed to be added to the soil to groundwater equation.

Brusseau and Guo (2023)1 adapted USEPA SSL equation: 

𝐶𝐶𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝐶𝐶𝑔𝑔𝑔𝑔 × 𝐾𝐾𝑑𝑑 + 𝑲𝑲𝒂𝒂𝒂𝒂𝑨𝑨𝒂𝒂𝒂𝒂 + θ𝑤𝑤 + θ𝑎𝑎𝐻𝐻
1
ρ𝑏𝑏

× 𝐷𝐷𝐷𝐷𝐷𝐷

𝐶𝐶𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝐶𝐶𝑔𝑔𝑔𝑔 × [(𝐾𝐾𝑜𝑜𝑜𝑜 ∗ 𝑓𝑓𝑜𝑜𝑜𝑜) + (𝑲𝑲𝒂𝒂𝒂𝒂𝑨𝑨𝒂𝒂𝒂𝒂 + θ𝑤𝑤)/ρ𝑏𝑏] × 𝐷𝐷𝐷𝐷𝐷𝐷

Adapted § 250.308(a)(3) MSC for soil to groundwater: 
(Unsaturated) 𝑀𝑀𝑀𝑀𝑀𝑀𝑆𝑆 = 𝑀𝑀𝑀𝑀𝑀𝑀𝐺𝐺𝐺𝐺 × [(𝐾𝐾𝑜𝑜𝑜𝑜 ∗ 𝑓𝑓𝑜𝑜𝑜𝑜) + (𝑲𝑲𝒂𝒂𝒂𝒂𝑨𝑨𝒂𝒂𝒂𝒂 + θ𝑤𝑤)/ρ𝑏𝑏]  × 𝐷𝐷𝐷𝐷
(Zone of GW saturation) 𝑀𝑀𝑀𝑀𝑀𝑀𝑆𝑆 = 𝑀𝑀𝑀𝑀𝑀𝑀𝐺𝐺𝐺𝐺 × [(𝐾𝐾𝑜𝑜𝑜𝑜 ∗ 𝑓𝑓𝑜𝑜𝑜𝑜) + (𝑲𝑲𝒂𝒂𝒂𝒂𝑨𝑨𝒂𝒂𝒂𝒂 + θ𝑤𝑤)/ρ𝑏𝑏]  × 𝐷𝐷𝐷𝐷/10
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Adapted Equation Special Data Needs
• 𝐾𝐾𝑜𝑜𝑜𝑜- Organic carbon-water partition coefficient 

• Chemical-specific
• Assumed constant for given conditions
• Already part of existing equation
• Subgroup evaluated PFAS specific KOC values based on current literature

• 𝐾𝐾𝑎𝑎𝑎𝑎 - Air-water interfacial adsorption coefficient 
• Chemical-specific
• Assumed constant for given conditions
• Subgroup evaluated PFAS specific values based on current literature

• 𝐴𝐴𝑎𝑎𝑎𝑎- Air-water interfacial area 
• Not chemical-specific
• Assumed constant for given conditions
• Subgroup evaluated PADEP soil default values as inputs to determine Aaw
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PFAS Leach Tool

The core of PFAS-LEACH-Analytical is a set of analytical solutions that solve 
the partial differential equations for the leaching of PFAS in the vadose zone 
(Guo et al., 2022). The vadose-zone analytical solutions are also coupled to a 
simple groundwater dilution factor model (Smith et al., 2024; USEPA, 1996), 
which allows for computing PFAS concentration in a receptor well and 
deriving site-specific soil screening levels (SSLs) for a given acceptable 
groundwater PFAS concentration2.
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What is PFAS Leach Tool and how is it being used for the Workgroup activities?

This is the part of the 
PFAS  Leach Tool the 

Workgroup is using to 
determine Kaw  and Aaw 

based on PFAS and 
PADEP specific input 

terms

2-Smith (2025). User Guide: Excel tool for Tiers 3 and 4 models of PFAS-LEACH (PFAS-LEACH-Analytical and PFAS-LEACH-DAF) Version 1.1.



CSSAB PFAS Work Group (Subgroup 5)
Selecting Defensible Parameters for PFAS S-GW Calculation

• EqP accounts for 
distribution among 
soil, porewater, 
and soil gas

• Brusseau and Guo 
(2023) expanded 
to account for 
PFAS adsorption at 
air-water interface

• Group tasked with 
identifying 
representative Koc 
and Kaw values

For Discussion Purposes at the October 21, 2026 CSSAB Meeting



CSSAB PFAS Work Group (Subgroup 5)
Koc: Structured Evaluation of Published PFAS Partitioning Data

• ITRC-based compilation of values 
and supplemental sources

• Critical review of underlying 
information/data
• Experimental methodology
• Soil/sediment characteristics
• Solution chemistry
• Confounding sorption mechanisms
• Field vs. laboratory derived

• Selected primary applicable values
• Retained supporting data/values to 

support uncertainty assessment 

…….
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CSSAB PFAS Work Group (Subgroup 5)
Kaw: Experimental Evidence Serves as Primary Basis

For 7 of the 8 PFAS 
• Recommended Kaw from 

compound-specific experimental 
surface tension relationships 

• Original sources for these 
experimental data, including Silva 
et al. (2019, 2021) and Yan et al. 
(2020), reviewed 

For 1 of the 8 PFAS
• QSPR method used 
• Data regarding surface tension 

relationships not available
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CSSAB PFAS Work Group (Subgroup 5)
Recommended Chemical-Specific Inputs
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CSSAB PFAS Work Group (Subgroup 5)
Next Step: Evaluating Influence of Parameter Uncertainty

Literature compilation, critical source review, evaluation 
of applicability, statistical treatment, and development of 
recommended Koc and Kaw values

Quantify how alternative Koc and Kaw inputs affect 
calculated S-GW MSCs

Graphical sensitivity analyses for all eight PFAS to show 
relative importance of modeled retention mechanisms 
and the effect on S-GW concentrations
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Selection of Input Parameters for Aaw  
• Aaw (Air-water interfacial area)  is 

approximated by the thermodynamic 
based method using the soil water 
characteristics (Leverett, 1941, 
Morrow, 1970) in the PFAS Leach 
Model as discussed in Brusseau, 2023. 

The input parameters related to soil-water properties used to 
calculate Aaw in PFAS Leach are:
• Residual Water Content (θr)
• Saturated Water Content (θs)
• Van Genuchten parameters (α and n) -empirical parameters of 

the van Genuchten model for soil-water characteristics

The Rosetta 3 model (Zhang and Schaap, 2017) can be used to 
determine these input values based on  soil properties
(i.e., sand, silt, and clay fractions) and/or bulk density.
Various versions of the Rosetta model can be found in https://soil-
modeling.org/resources-links/model-portal/rosetta

(adapted from Smith (2025) PFAS Leach user Guide) 

(adapted from Smith (2025) PFAS Leach user Guide) 

For Discussion Purposes at the October 21, 2026 CSSAB Meeting
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Rosetta Model
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Act 2 regulations do not have a default soil type with 
specific percentages of sand, silt and clay, however 
using the soil description based on θw (water filled 
porosity) and ρb (bulk density) a default soil type of 
a loam with 40% sand, 40% silt and 20% clay is 
proposed which is consistent with what PADEP has 
used with other default parameters. 

  
Language from the Act 2 TGM 
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Using PFAS Leach to Calculate Aaw
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Inputs 

Output 
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Using Koc, Kaw and Aaw in Soil to Groundwater Equation
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𝑀𝑀𝑀𝑀𝑀𝑀𝑆𝑆 = 𝑀𝑀𝑀𝑀𝑀𝑀𝐺𝐺𝐺𝐺 × [(𝐾𝐾𝑜𝑜𝑜𝑜 ∗ 𝑓𝑓𝑜𝑜𝑜𝑜) + (𝑲𝑲𝒂𝒂𝒂𝒂𝑨𝑨𝒂𝒂𝒂𝒂 + θ𝑤𝑤)/ρ𝑏𝑏]  × 𝐷𝐷𝐷𝐷

For Discussion Purposes at the October 21, 2026 CSSAB Meeting

Aaw – 384.8 cm2/cm3

PFOA Koc - 100 cm3/g
PFOA Kaw - 3.69e-3 cm3/cm2

Aaw – 384.8 cm2/cm3

PFOS Koc - 600 cm3/g
PFOS Kaw – 4.79e-2 cm3/cm2

DISCLAIMER: The information in this presentation is for discussion purposes only. Calculations, formulas, and numeric values are illustrative only; they currently are being reviewed and 
discussed within the CSSAB PFAS Workgroup, and presentation of such information at this time is not an endorsement of its use. 



Next Steps 
• Sensitivity analyses for Koc, Kaw and Aaw

• Preparation of White Paper 
• Completion of sensitivity analysis – October 2026
• Completion of initial draft – November/December 2026
• Completion of final draft – January 2027
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