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1.Fire fighting foam/ training & response sites
2.Industrial sites

• textile, leather processing
• metal finishers, wire manufacturing
• plating and semiconductor facilities
• paper mills

3.Landfills
4.Wastewater plants / biosolids



History & Use
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• UCMR3
• EPA Method 537

• Mandated sensitivity: Minimum 
Reporting Levels

• Low occurrence

• Monitoring outside of UCMR3 
program
• “More sensitive” version of method

• Lower MRLs…higher occurrence

• If you look harder…you will find more



PFAS Analysis: sample preparation

Solid Phase Extraction units



PFAS Analysis: sample preparation

evaporative 
concentration



Instrumental Analysis of PFAS:  LC/MS/MS



Identification of PFOS:  specific masses monitored

MRM chromatograms

499 to 99

499 to 80



PFOS calibration curve:  2.3 ng/L – 46 ng/L

MRL during UCMR3:  40 ng/L
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Chemistry determines:

• Solubility
• Adsorption
• Volatility

• Ionization
• Fate
• Treatment
• Analysis



Compilation of environmental fate parameters
Chemical / physical properties



Environmental Fate of PFAS

Ionization 
constant, pKa



anion
sulfonate

protonated 
sulfonic acid

pKa

at environmentally relevant pH
PFOS is present as the 

anion

Implications on fate & transport
Implications on treatment

pH > pKa

PFOA:  pK a -0.16 to +3.8PFOS:  pK a -6 to -2.6



Chemical / Physical Data:  incomplete and/or wide estimates

PFOA:  pK a -0.16 to +3.8PFOA:  melting point 37 to 60 C



Chemical / Physical Data:  incomplete and/or wide estimates

PFOS:  pK a -6 to -2.6PFOS:  Henry’s Law  <2E-6 to 3E-4







Schuylkill watershed map:  UCMR3 and beyond 
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Significance?
Our ability to detect 

has far outpaced 
our ability to understand the significance



PFAS Case Study:  watershed map 





Ratio of PFOS to Combined
Average 0.64
Median 0.64

Minimum 0.46
Maximum 0.85
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• Inconsistent implementation (nationally)                
confusion

• Certain EPA regions and states

• Health Advisory ~ acute MCL

• Actions & expectations from regulatory 
agencies

HA de facto MCL
effectively by-passing
regulatory process
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No relationship to:
• media attention
• controversy
• public expectations



WaterFacts.com
Purpose: to communicate
• PFAS information
• results of PFAS monitoring
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Surface water near source Groundwater site

61% PFOS; 27% PFHxS 
as portion of PFAS 6

55% PFOS; 27% PFHxS 
as portion of PFAS 6

ng/L ng/L



Environmental Fate and Treatment 
Chemistry determines:

• Solubility
• Adsorption
• Volatility
• Ionization



Treatment
Adsorption on
Granular Activated Carbon



EPA Water Treatability Database
• GAC
• Biologically active GAC
• PAC
• Ion-exchange
• Membranes



Treatment



PFHxA

PFBS

PFHpA

PFOA breakthrough:  48,000 bed volumes

ng/L

bed volumes



Fate within humans
PFOS in blood serum, ug/L
decrease over time



Considering additional PFAS monitoring?   Have a plan!                    

Schuylkill watershed map
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Contact Information

mailto:cdhertz@aquaamerica.com

