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New Castle County

Water Supplies

Streams - 75 %

Wells - 25 %

Demands

Normal - 60 mgd

Peak - 75 mgd
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PFAS Research at the Delaware Water Resources Center

The Science

1.Determine level of contamination in Delaware drinking water streams

2.Locate areas of contamination and research possible sources

3.Explain how other regions can sample their drinking water

The Policy

1.Compare findings with state and federal goals and regulations

2.Highlight the implications for PFAS removal and mitigation in Delaware



What are PFAS?

Per- and polyfluoroalkyl substances

● Synthetic organic compounds with carbon-

fluorine bond

○ Resistant to degradation, water, oil, and heat

○ “Forever Chemicals”

Image created on Canva

Image from Creative Commons

● Thousands of compounds 

○ Over 2,000 different known uses

○ Produced since the 1940s

● Main Sources:

○ Fire foam, non-stick products, food packaging, 

household cleaning and beauty products, etc. 

https://www.researchgate.net/figure/Fluorine-is-in-pole-position-in-the-periodic-table-of-the-elements-All-properties-of_fig1_390851860


Health Implications Relating to PFAS

● Route of Exposure

○ Mainly through ingestion of contaminated food and 

water

● Possible carcinogenic effects

○ Kidney, testicular, and hormonal cancers

● Possible non-carcinogenic effects

○ Child and fetal development

○ Immune, nervous, and reproductive system

○ Liver, thryoid and kidneys

Based on EPA Toxicology Reports for: PFOA, PFOS, HFPO-DA, PFBS, PFHxS, 

PFBA, and PFHxA

Image from Environmental Sciences Europe

https://www.google.com/url?sa=i&url=https%3A%2F%2Fenveurope.springeropen.com%2Farticles%2F10.1186%2Fs12302-023-00721-8&psig=AOvVaw2wBD4zzx6Mj8YzSZdhnQN2&ust=1758042981723000&source=images&cd=vfe&opi=89978449&ved=0CBYQjRxqFwoTCKiKydCi248DFQAAAAAdAAAAABAE


PFAS in the Environment

• Sources: industrial effluent, emergency aqueous fire foams, nonpoint sources

• Transport

⚬ Enters air, soil, groundwater, surface water via direct exposures and indirect 

exposures

• PFAS in the water column

⚬ Accumulates at the water’s surface and 

sediment interfaces



Compounds



Federal Drinking Water Standards

Current Federal Regulations (2025)

Compliance required by 2031

Health Advisories

Health advisories are non-enforceable 

levels at which there are no known 

health effects.

Image from Pennichuck Water

Previous Regulations (2024)

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.facebook.com%2Fpennichuckwater%2Fposts%2Ffor-the-last-week-of-water-quality-month-we-want-to-talk-about-parts-per-million%2F789162605853745%2F&psig=AOvVaw3vAADjT_1sm1po-RJvCzrx&ust=1758126543544000&source=images&cd=vfe&opi=89978449&ved=0CBYQjRxqFwoTCOCK_vbZ3Y8DFQAAAAAdAAAAABAM


Delaware Drinking Water Standards
Proposed Standards for Delaware

● Proposed in October 2021

● Expected to take effect in 

2023

● Paused due to release of 

Health Advisory Limits by 

US EPA in 2023

Official Standards for Delaware

● Enacted June 2025

● Compliance required by 

2029



PFAS in Delaware

• Sources:

• Industrial Effluent: Wilmington, DE is considered the “chemical capital” of the world

• Current suit with 16 companies for possibly manufacturing PFAS in Delaware

• Past settlement: $50 + $25 Million Settlement with DuPont, Nemours, and Corteva

• Emergency Use AFFF: at New Castle and Dover Air Bases

• Nonpoint sources

• Past studies:
• CDC’s Agency for Toxic Substances 

and Disease Registry (ATSDR) (2014) -

Exposure assessment around New 

Castle Air National Guard Base

● US Geological Survey (2018) -

Groundwater monitoring (30 wells) Graph from the CDC’s Agency for Toxic Substances and Disease Registry

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.atsdr.cdc.gov%2Fpfas%2Fexposure-assessments%2Fnew-castle-county-delaware.html&psig=AOvVaw1ClPDk0pvpHFiccmJToo5C&ust=1758042657775000&source=images&cd=vfe&opi=89978449&ved=0CBYQjRxqFwoTCNjxmbqh248DFQAAAAAdAAAAABAE


PFAS Monitoring in Delaware

DNREC

● Surface water sampling - Fall 2022

○ 33 watersheds includes all DE 

drinking water streams

○ EPA Method 537

● Groundwater sampling - 2020 - 2023

○ 221 wells - both confined and 

unconfined aquifers

○ EPA Method 537

EPA

● Fifth Unregulated Contaminant Monitoring 

Rule  2023 - 2025

○ EPA Methods: 533 (drinking water), 

537.1 (drinking water), 200.7 (metals)
Map form DNREC

https://documents.dnrec.delaware.gov/dwhs/remediation/watar/PFAS/Surface-Water/2024-Report.pdf


Understanding the Public Water System in Delaware



Selection of Sampling Locations

● One location selected along every 

stream

○ Upstream of drinking water 

intake

○ Sampled from 2021 - 2025

● Repeat sampling

○ If initial results were elevated, 

other locations were selected 

upstream 

○ Goal: determine a possible 

source of contamination

White Clay Creek

Christina River

Red Clay Creek

Brandywine Creek



Methods

EPA Method 1633

As of January 2024, this method was finalized for 

use in the Clean Water Act

Sampling Method:

• Bottles: Two 250mL HDPE bottles per site

• Depth: Surface level and approximately 1 ft 

below

Analysis:

• Center for PFAS Solutions in New Castle, 

Delaware

• Jess Anton (M.S.), Dr. Seetha 

Coleman, Dr. Chuck Powley

• $400 per sample

• Agilent LC-MS/MS mass spectrometer Model 

G6495C plus Agilent HPLC Model 1290

• Detects parts per trillion

• 40 PFAS analytes

Sampling Red Clay Creek below Hoopes Reservoir



Overview of Results



Red Clay Creek

Dam 
No.5

Kiamensi 
Road

Stanton



Red Clay Creek

Dam 
No.5

Kiamensi 
Road

Stanton

● Difference in concentrations
○ Significant difference in PFOA, PFNA, and total PFAS 

concentrations between Dam No. 5 and Kiamensi Road
○ Two-tailed hypothesis test

● Source
○ Possible point source of PFOA and PFNA between Dam 

No. 5 and Kiamensi Road

● Superfund Database
○ 800/900 Greenbank Road

■ Industrial site late 1800s
■ Settlement w/DNREC for PFOA contamination

○ Kiamensi Road 
○ Route 48



Breakdown of Compounds
All Detected Compounds
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● The majority of detected compounds 
are considered a Perfluoroalkyl 
Carboxylic Acid (PFCA):
○ 437.7 ppt out of a total sum of 

452.2 ppt in Stanton

● PFCAs
○ Contain carboxylic acid
○ Mainly used in fluoropolymer 

manufacturing
○ Removal through hydrophobic 

adsorbents



Breakdown of Compounds

PFCAs

PFTrDA - 13 Carbon Chain



Implications for Delaware

Compliance required by 2029.

All water treatment systems are 

above the MCL for PFOA.

Treatment

● Seperation
○ Granular Activated Carbon

○ Ion Exchange

○ Foam Fractionation

● Disposal
○ Hazardous Waste Landfill

○ Underground Injection

○ Incineration

Mitigation

● Blending 

● Remediation

Current Treatment in Delaware

● Veolia DE Stanton

○ $35 million facility

○ 42 vessels with GAC

○ 30 million gallons per day

● City of Newark South Well Field

○ $3.3 million facility

○ 4 vessels with GAC and IX Exchange

○ 3 million gallons per day



Future Research

● Fall 2025

○ Dissertation proposal

○ Verbal and written qualifying 

exams

● Future Research

○ Groundwater sampling

○ Business side of PFAS policy and 

treatment
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