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Research Questions
What are the concentrations of targeted legacy and emerging PFAS contaminants in North 
Carolina public drinking water sources?
◦ Collect and analyze raw water samples during two consecutive quarters of 2018/2019 at all 191 

municipal surface water intakes and all 149 municipal drinking water systems treating groundwater in 
NC for PFAS measurement

◦ Repeat this sampling for systems with detectable PFAS in the third quarter of 2019

What unanticipated and untargeted PFAS compounds occur in North Carolina public drinking 
water sources?
◦ Apply high-resolution mass spectrometry methods to screen samples collected above for presence of > 

5,100 known PFAS compounds as well as for unknown fluorinated organic compounds

How much of the total organic fluorine in North Carolina public drinking water sources can be 
accounted for by targeted PFAS quantitation?
◦ Utilize adsorbable organic fluorine (AOF) measurements in concert with the quantitative PFAS 

measurements outlined above to assess fluorine “mass balance” in water samples



Why is this research needed?

Heather M. Stapleton and P. Lee Ferguson, Unpublished



Sample acquisition strategy

Figure 1. Surface (green circle) and groundwater (blue square) sampling sites for drinking water sources to be analyzed for PFAS compounds.

• 191 Municipal surface 
water sources

• 149 Municipal well 
water sources



PFAS analysis strategy
Sample collection:
◦ Coordinated between NCSU and Duke
◦ ~25-30 samples per week, organized in geographic sectors
◦ Samples collected in polypropylene bottles and stored on ice during transport

QA/QC and replication:
◦ Trip blanks included with every sampling
◦ Trip spikes (50 ng/L analyte addition) included with every sampling
◦ Duplicate samples for 10% of sites
◦ NCSU & Duke will split sample analyses evenly, with 20% samples analyzed by both labs



PFAS analysis strategy
Sample Collection
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PFAS target compounds (quantitative 
measurements)



PFAS suspect list (HRMS screening)



Data analysis and dissemination
Data validation/curation
◦ Assessment of compound ID confidence (custom non-targeted analysis routines)
◦ Cross-validation of suspect screening and quantitative measurements
◦ Assessment of PFAS mass balance in samples

Data analysis and communication
◦ PFAST Team 6: Communications – will assess compound identifications and concentrations 

against known or suspected toxicants for risk assessment based on predicted exposure and 
hazard

◦ PFAST Team 3: Removal Performance Testing – will be provided compound ID lists for testing
◦ Data summaries included in reports to GA, stakeholders
◦ Curated and georeferenced data will be uploaded regularly to PFAST communications 

website.
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