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Background

Known as “forever 
chemicals” Man-made, synthetic Hydrophobic

Chemical chain of 
fluorine and carbon 

atoms in various lengths

PFAS refers to the 
>4,000 perfluoroalkyl 
and polyfluoroalkyl 

substances within the 
PFAS class

PFAAs: refers to 
perfluoroalkyl acids 

which includes PFOS, 
PFOA



Background
• Considered non-volatile

– Sample water would have to contact a contamination source AND 
make it in the sample bottle for contamination to occur

– Important for understanding possible pathways of contamination



Sources

PFAS 
Sources

Wastewater 
Effluent

Aqueous Film-
Forming Foam 

(AFFF)

Industrial & 
Manufacturing 

Processes

Waterproofing 
& Stain 

Resistant 
Products

Food Packaging

Household 
Items 

(Detergents, 
paints, 

cookware)

Biosolids

Landfill 
Leachate





Bioaccumulation
• Uptake and accumulation of PFAS through the 

diet and into the tissues of an organism over 
time

• Studied on aquatic invertebrate, fish, avian, 
and mammalian models





Biomagnification

Humans gain 
PFAS from fish 

consumed + 
PFAS consumed 
from other food 

sources + PFAS 
contributed from 

personal care 
products and 

other 
contamination 

sources in 
environment

Humans consume 
fish

Fish gain PFAS 
from 

invertebrates 
consumed + 

PFAS they took 
up on their own 

from living in 
contaminated 

water

Fish consume 
aquatic 

invertebrates

Aquatic 
invertebrates 

consume PFAS 
from water

Invertebrates 
uptake PFAS

Contamination 
enters the 

environment

PFAS enters 
waterbody



Ecotoxicity
• Toxicology studies are limited for many types of PFAS
• PFOS and PFOA are two that have been studied more 

frequently
– Survival and growth impacts reported for invertebrates and 

fish species

• Adverse health outcomes linked to PFAS exposure have 
been reported for more common lab species



Human Health Impacts

Kidney and 
testicular cancer

Increases in 
cholesterol

Changes in liver 
enzymes

Decrease in birth 
weight & birth 

defects

Lower antibody 
response to some 

vaccines

Pregnancy induced 
hypertension & 
preeclampsia



Regulation in Drinking Water
• April 10th, 2024: EPA established legally enforceable Maximum 

Contaminant Levels for 3 PFAS in drinking water
– PFOA, PFOS, PFHxS, PFNA, HFPO-DA, and mixtures of those 

previously listed



Regulation in Drinking Water
• Measured in parts per trillion (ppt)

– Equivalent to nanograms per liter (ng/L)
– One square foot of floor tile on a 

kitchen floor the size of Indiana
– One drop of detergent in enough 

dishwater to fill a line of railroad tank 
cars 10 miles long

– One mile on a 2-month journey at the 
speed of light



PFAS and the USGS
• Still trying to understand distribution and 

sources as well as fate and transport
• Working to establish national sampling 

protocol
• Monitoring surface water, groundwater, 

soil, biological tissues, etc.
• National groundwater and tap water 

PFAS occurrence study
• More research is still needed



Ongoing & future PFAS studies
• PFAS occurrence in foam
• Seasonality changes in occurrence

– Land use, consumer use patterns, flow dilution, etc.

• Source tracking within watersheds
• Groundwater/surface water interactions
• Drinking water occurrence
• Ecological and biological impact studies



USGS Sampling Strategy



USGS PFAS Sampling Strategy
• Goal: Collect a representative, reproducible sample 

while minimizing sample bias
– Using equipment/items that are already available
– Minimizing restrictions on sample collectors
– Keeping things as simple as possible

• USGS in Oklahoma is helping with the development of 
sampling protocols



Sampling Considerations
• Equipment compatibility
• Environmental conditions/physical limitations
• Possible contamination sources
• Fingerprint analysis



Sampling Considerations: Equipment Compatibility
Will your collection device or storage 

vessel lead to sample loss via sorption or 
add to contamination via leaching?

• USGS completed spike studies 
to measure sample bias

• Allowed one hour contact time
• Found that the PFAS sorbed to 

the PTFE material more than 
the plastic material
• Not a good choice for 

sampling equipment 
material



Sampling Considerations: Equipment Compatibility

Will your collection device or storage vessel lead to sample 
loss via sorption or add to contamination via leaching?

Glass, Teflon, polypropylene, LDPE

Stainless steel, HDPE, brass, silicone, nitrile and 
polyethylene gloves



Sampling Considerations: Environmental Conditions

• Amount of 
streamflow present

• Weather conditions
– Raining?  Tempted 

to wear weatherproof 
gear

• Personnel safety & 
site hazards



Sampling Considerations: Contamination Sources

• Clothing
• Markers, pens, labels
• Equipment leaching
• Sunscreen, insect repellants, 

personal care products

• Protect with elbow-length, 
polyethylene gloves + nitrile 
sampling gloves on top



Sampling Considerations: Fingerprint Analysis

PFAS 
source 

tracking

Waste 
water 

indicators

Pesticides

Isotopes

Carbons Nutrients

Trace 
Elements

Metals

Turbidity



PFAS Sampling Approach in Oklahoma
• Selected stainless steel as our equipment material
• Completed QA/QC on selected equipment in the lab and in 

the field
• Utilized different sample collection methodologies
• Collected samples at varying hydrologic conditions (storm 

event sampling vs. routine baseflow sampling)



Equipment Selection



Quality assurance and control
• Blanks, blanks, and more blanks!
• Equipment blanks prior to project kick-off
• Equipment blanks every sampling day in the lab AND in 

the field
• Replicate samples completed every sampling day in the 

field



Sampling Methods
• Depth-integrated grab at centroid of flow
• Autosampler

Wading grab in sample vessel

Bridge weighted-bottle sample



Sample at Varying Hydrologic Conditions



Blank Samples

2023

• 5 equipment blanks
• 5 lab blanks
• 7 field blanks

2024

• 3 equipment blanks
• 5 lab blanks, 1 TBD
• 5 field blanks, 1 TBD



Blank Samples
• HDPE sample bottles
• No rinsing!
• Placed in polyethylene 

recloseable bags
• Frozen until ready for 

analysis



Blank Samples
• Samples analyzed for 73 constituents
• All of our blanks have come back clean!
• Any detections found in the blank samples have been 

attributed to “lab noise” based on the analyzing lab’s own 
QA/QC that they have provided

• Nothing from our lab, environment, equipment, cleaning 
processes, sampling procedures, etc. has shown to contribute 
additional PFAS



Next Steps

• Review and analyze our environmental sample data

Characterize 
environmental 

conditions

Determine  
PFAS 

compound 
occurrence

Determine 
contaminant 
source using 
fingerprint 

analysis
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Questions?
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