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Learning Objectives
• The need of PFAS data 

analytic tools

• Phased approach to acquire, 
process and interpret PFAS 
data easily and efficiently

• Techniques on PFAS data 
analysis

• PFAS fingerprinting for PFAS 
SMEs



Why PFAS Data Evaluation Tools Needed?

 Provides consistent ways to process and visualize PFAS 
datasets

 Interpret and communicate PFAS data more efficiently

 Reduce human errors, uncertainties

 Provide cost benefits on a complex PFAS project

 Prepare for the expanded PFAS analyte lists
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Report out PFAS data 
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COPC: contaminants of potential concern

CSM: conceptual site model

PAL: project action level

SME: subject matter expert

Consider non-target analysis



PFAS Matrix
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2D PFAS Matrix

Single dataset Grouped datasets



3D Matrix Application

In-situ thermal treatment of PFAS contaminated soil

ESTCP Project ER20-D1-5250



PFAS Concentration Calculations/Conversions

Concentration <C6

Key Metrics:

Total PFAS: Sum of all reported PFAS; indicates total mass burden for 

screening and reporting.

Total Fluorine Calculated: Estimated total fluorine mass from detected PFAS; 

fluorine-specific loading for mass balance and source strength.

Total Molar: Sum of PFAS on a molar basis; enables chemically meaningful 

comparisons for mass balance and transformation potential.

Diagnostic Ratios: Ratios of specific PFAS (e.g., PFOS/PFHxS); evaluate 

sorption effects, proximity to sources, and relative mobility.

Terminal PFAS: Total molar concentrations for Perfluoroalkyl carboxylates 

(PFCAs) and sulfonates (PFSAs); used to evaluate PFAS fate, transport 

behavior, and formation through precursor transformation.

Precursors: Total molar concentrations of ECF- and fluorotelomer-derived 

precursors; distinguishes source types and estimates transformation potential.

≤C6 Percentage: Proportion of short-chain (≤6 carbon) PFAS; signals modern 

C6-based foams or long-chain degradation.

Replacement Compounds: Identification and quantification of emerging 

replacement PFAS; assesses recent releases and shifts in usage.



Exceedances Geostatistical Analysis



Many different data plotting and viewing functions

40 PFASPFAS Class



Case StudyCase Study



Background

• Pre-1990 Fire Event

• Large storage facility fire in the late 1980s

• Firefighting foams used for suppression

• Site remained inactive for several years afterward

• Industrial Manufacturing Area

• Textile and paper-coating operations since 1970s

• Produce treated materials for 
consumer/commercial use

• Onsite Wastewater Treatment Plant (WWTP)

• Operating since the 1980s to manage industrial 
wastewater

• Continues to treat influent from the facility



The Pies – Spatial and Temporal Distribution
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Data Cluster Analysis

Traditional geospatial 
analysis poses challenges with 
PFAS complexity

• How similar or different 
are these PFAS data?

• How many groups can I 
see?

• What are the relationships 
between conceptual 
groups of samples?



Data Cluster Analysis
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 Builds nested clusters that reveal relationships among 
PFAS signatures

 Provides a dendrogram for visualizing similarity and 
grouping of samples

 Useful for exploratory analysis when the number of 
clusters is unknown
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Hierarchical Clustering

 Groups samples into clusters based on PFAS 
composition and concentration magnitude

 Recognizing broad patterns of contamination 
sources or site-wide concentration gradients

 Computationally efficient, making it practical for 
large monitoring datasets

K-Means Clustering



Clustering and the Conceptual Site Model

Cluster analysis shows agreement with compositional differences observed in the pie plot visualization
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Temporal Changes
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Chemical Fingerprinting
WWTPTextileAFFFCharacteristics

NoneUse side-chain fluorotelomer 

polymers (SCFP) which can be based 

on different carbon chains 

ECF vs FT, dictate specific non-

polymeric PFAS present

Manufacturing process

Vary widely depending on the source of PFAS 

entering WWTP

Includes both polymeric and non-

polymeric PFAS.  SCFP can breaks 

down to FT precursors and form 

different PFCAs

Legacy C8 and modern foams with 

C6 and their precursors

Primary PFAS

Abundant references on AFFF signature 

identification and comparison

SCFP and other PFAS used in textile are less 

documented for source tracking

High precursor loading can be possible to WWTP, however, 

source tracking cannot point to specific PFAS manufacturing 

processes

Water Research Volume 233 April 15 2023, 119724

https://doi.org/10.1016/j.envint.2022.107398



Databases Available in PFAS Toolset

PFAS Sources

AFFF

Landfill
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Source Categories

Source PFAS library used to run MDS, a distance-

based ordination technique, for profile matching
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AFFF Fingerprints

AFFF Types

Sample

Legacy PFOS

Legacy FT

Modern FT



Biotransformation
Biotransformation can alter the PFAS profile

8:2 FTS

Look for 

Biotransformation 

products of 6:2 FTS 

and 8:2 FTS

Jacobs 

Biotransformation

Database
2018 2024



Benefits of PFAS Digital Tool
• Allows for:

• Automated Visualization
• PFAS Fingerprinting
• Understanding of Biotransformation

• Helps reduce costs and schedule when evaluating 
PFAS impacts on projects.

• Allows PFAS SMEs to focus on interpretation of 
data and technical evaluation instead of data 
management and manipulation

• Expedites CSM development and reaching 
conclusions.
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