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Per- and Poly-fluoroalkyl Substances (PFAS) 

 16 million 
 

 6 million 
 

 268 million 

From Harvard Study- Environmental Science & Technology Letters 

“Detection of Poly- and Perfluoroalkyl Substances (PFASs) in U.S. 

Drinking Water Linked to Industrial Sites, Military Fire Training Areas, 

and Wastewater Treatment Plants” 

 



Per- and Polyfluoroalkyl Substances (PFAS) 

▸Emerging contaminants 
 
▸Well water sampling 
 
▸Analytical challenges 
 
▸What’s next? 
 
 

 
 
 

 



PFAS in Michigan 



The making of an emerging contaminant 

 1930s - Discovery  
 

 1940/1950s - Manufacturing and  
 consumer/industrial products 

 
 1960/1970s - Significant increase in use 

 
 2000s - Human and environmental health concerns 

 
 Current - Regulatory action 
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What it means to be an emerging contaminant 

 Environmental or human health risks 
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What it means to be an emerging contaminant 

 Environmental or human health risk 
 

 Evolving methods to sample, analyze and establish toxicology 
assessments 
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What it means to be an emerging contaminant 

 Environmental or human health risk 
 

 Evolving methods to sample, analyze and establish toxicology 
assessments 
 

 Developing commercial laboratory capacity 
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What it means to be an emerging contaminant 

 Environmental or human health risk 
 

 Evolving methods to sample, analyze and establish toxicology 
assessments 
 

 Developing commercial laboratory capacity 
 

 Regulatory criteria uncertain 
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PFAS occurrences 
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Manufacturing AFFF Firefighting 

Foam 

Non-Industrial 

Aerospace Airports/Aviation Yards Waste Disposal (Landfills) 

Automotive Military/Naval Bases Wastewater Treatment 

Plants 

Chemical Petroleum Refineries Agriculture - Biosolid 

application 

Electronics Chemical Production 

Facilities 

Textile 

Metal Plating/Finishing 



PFAS occurrences  
11 



Well water sampling  
 
 
 
 

 



Well water sampling  
 Who collects the sample? 
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Well water sampling  
 Who collects the sample? 

 
 Sample location? 
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Well water sampling 
 Who collects the sample? 

 
 Sample location? 

 
 Hydrogeological information? 
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Well water sampling 
 Who collects the sample? 

 
 Sample location? 

 
 Hydrogeological information? 

 
 Sampling method? 
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Well water sampling 

 Who collects the sample? 
 

 Sample location? 
 

 Hydrogeological information? 
 

 Sampling method? 
 

 Analytical laboratory? 
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Water well sampling 

 Who collects the sample? 
 

 Sample location? 
 

 Consider hydrogeological information? 
 

 Sampling method? 
 

 Analytical laboratory? 
 

 Analytical method?  
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Nathan Eklund, PMP 

Pace Persistent Organic Pollutants (POPs) Lab  

Analytical Challenges 

Associated with PFAS 

Analysis 
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Perfluorinated substances are those in 

which all the hydrogens on the carbons 

are replaced by fluorine.  
 

 

Polyfluorinated substances apply to  

Chemicals in which not all the hydrogens  

on the carbons of the molecule are  

replaced by fluorine.  

 

 

When referring to mixtures of perfluorinated and polyfluorinated 

substances, it is more correct to use the term per- and 

polyfluoroalkyl substances or PFAS. 

Per- and Polyfluoroalkyl Substances (PFAS) 



Chemical properties - PFAS 
Class of synthetic (organofluorine) compounds containing primarily Carbon-Fluorine bonds 
 
Carbon-Fluorine bond is the strongest bond found in nature 
 
• Very strong bonding, extremely stable, variable structure & size depending on chemical group 

 
• Persistent in environment, resistant to thermal/chemical/biological degradation 

 
• Very soluble, potential for bioaccumulation exists 

 
• Hydrophobic and Hydrophilic (head vs. tail) 
  

Hydrophobic 

Hydrophilic 

Group  
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PFAS analytical challenges  

PFAS is an emerging compound 

• EPA has a health risk limit, but not an action limit 

• Production analytical chemistry has been available for a short time 

(instrumentation, standards, etc) 
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PFAS analytical challanges  

Unregulated compound group 

• Various compound lists (6, 14, 21, 24) 

• Various state and federal certifications 

• Various state and federal standards (MN, NH, NJ, etc) 
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PFAS analytical challanges  

Field sampling challenges 

 

Analytical Methods 

• EPA Method 537 (UCMR3) 

• EPA Method 537 v1.1 (DW only) 

• DOD QSM 5.1 (isotope dilution) 

• GenX Compounds 

• Future EPA Method (Fall 2018) 
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PFAS analytical challanges  
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PFAS analytical challanges  





Where do we go from here? 

 Science evolving rapidly 
 

 Working with an emerging contaminant 
 

 Challenges of sampling and testing 
 

 Regulatory direction is evolving 
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Ongoing initiatives  
In Kent County…. 
 New well construction requires PFAS testing 
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Ongoing initiatives 
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In Kent County…. 
 New well construction requires PFAS testing 

 
In Michigan…. 
 Fire fighting foam 

 



Ongoing initiatives 
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In Kent County…. 
 New well construction requires PFAS testing 

 
In Michigan…. 
 Fire fighting foam 
 Type I well sampling 

 



Ongoing initiatives 
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In Kent County…. 
 New well construction requires PFAS testing 

 
In Michigan…. 
 Fire fighting foam 
 Type I well sampling 
 IPP Reviews 
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34 

In Kent County…. 
 New well construction requires PFAS testing 
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 State laboratory capacity for PFAS analysis 

 



Ongoing initiatives 
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In Kent County…. 
 New well construction requires PFAS testing 

 
In Michigan…. 
 Fire fighting foam 
 Type I well sampling 
 IPP Reviews 
 State laboratory capacity for PFAS analysis 

 
Nationwide…. 
 PFOS & PFOA are on the EPA Chemical Contaminant List -4 
     (along with 107 other chemicals, chemical groups and microbial contaminants) 
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Information  

• Kent County 

• State of Michigan 

• EPA  

• EPA (CLU-IN) 

• Interstate Technology and Regulatory Council (ITRC) 

• National Groundwater Association (NGWA) 

• Agency for Toxic Substances and Disease Registry (ATSDR) 

• National Institute of Environmental Health Sciences (NIEHS) 

 

 



 

Questions? 

 

Emerging Contaminants  

PFAS 

Field and Laboratory Observations 

Brian L. Rice, PE, Fleis & VandenBrink 
Nathan Eklund, PMP, Pace Analytical Laboratories 

WMAWMA Spring Conference, April 25, 2018 


