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PFAS and the Body
Or:

Why Regulate PFAS?



Exposure Pathways
Health Effects Studies
Evaluating Risk 
Setting Standards

Topics of Discussion



 PFAS a.k.a “Forever Chemicals” 
contain fluorinate carbons
 9000+ constituents
 Where is it?

 Food
 Food packaging
 Clothing
 Upholstery
 Drinking water
 Rainwater
 Blood
 Breast milk

PFAS Exposure Pathways



PFAS exposure pathways include:
 Workplace exposure (Fire fighting, ski waxing, industry)
 Food ingestion
 Water ingestion
 Exposure from consumer products

Where AREN’T you exposed to PFAS???

PFAS Exposure Pathways

Source: Moody 2002; and Becker, Gerstmann and Frank 2020



Aquatic food webs bioaccumulate longer-chain 
PFAS
 Fish near WWTP PFOS in muscle = 225 ppb
 Fish near AFFF spill PFOS in muscle =6,160 ppb
Plants accumulate shorter-chain PFAS
PFAS in food related to PFAS in water 

PFAS Exposure Pathways

Source: Moody 2002; and Becker, Gerstmann and Frank 2020



Health Effects Studies

Source: ITRC PFAS Table 17-18, November 2021



Health effects include:       
 Liver effects (serum enzymes, bilirubin, cholesterol)
 Immunological effects (lower vaccine response)

 Developmental effects (birth weight) 

 Endocrine effects (thyroid disease)

 Reproductive effects (decreased fertility)

 Hematological/Cardiovascular effects

 Tumors/Cancer (Testicular, kidney, breast)

 USEPA “Suggestive evidence of carcinogenic potential 
in humans” for PFOA and PFOS and HFPO-DA(A GenX Chemical) – 
however, only PFOA had enough data to calculate an oral cancer slope 
factor studies

Documented Health Effects in Mammals



Documented Health Effects in Mammals

Source: ATSDR summary of National Health and Nutrition Examination Survey (NHANES) data

National Average PFAS Blood Concentrations



NC Blood Serum Study 2020-2021     
 Collected blood from >1000 people – Wilmington, Fayetteville, Pittsboro, 

NC
 Analyzed for 44 PFAS 

 PFOA in 99% of samples

 PFOS in 99.6% of samples

 PFHxS in 99% of samples

 PFNA in 96% of samples

 When compared with CDC data from 2017-2018, NC 
blood samples are higher.  Pittsboro median is just a few 
ppb lower than the national 95th percentile
 29% of results >20 ppb total PFAS = increased health risk

Documented Health Effects in Mammals

Source: NASEM



NJ Biomonitoring Study 2016 - 2018    
 Collected 1030 blood samples from blood banks and labs

 NJ samples > Nationwide data 
 PFOA

 PFNA

 PFHxS

 PFOS also detected but < Nationwide data

Documented Health Effects in Mammals

Source: Yu, Riker and Lu 2020



One point of assumption:

Determining Standards

Source: ITRC August 2022



States have a variety of regulatory limits for PFAS
 Delaware = PFOA = 0.070 ppb
 Hawaii = PFOA = 0.040 ppb
 New Hampshire = PFOA = 0.012 ppb
 Texas = PFOA = 0.290 ppb

“…differences in regulatory values for PFOA and PFOS 
occur due to differences in toxicological decisions and 
differences in exposure parameters.  The values reflect the 
different science and science policy decisions.” – ITRC 
PFAS Basis Tables

Regulation of PFAS in Groundwater

Source: ITRC August 2022



Solid Waste is caught in the perfect storm
 A lack of toxicity data
 Limited validated laboratory procedures for analysis
 PFAS hysteria
 Policy driven by public perception/politics over science

The Perfect Storm



Questions?

Thank You!
Contact Info:

Joan Smyth, P.G.
Smith Gardner, Inc.
joan@smithgardnerinc.com 

mailto:joan@smithgardnerinc.com
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