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Introduction
Per- and polyfluoroalkyl substances (PFAS) are anthropogenic 
chemical compounds used in myriad manufacturing processes 
and are commonly found in consumer and industrial goods such 
as anti-stick coatings, water repellents, and fire suppressants. 
PFAS chemicals makeup render this family of compounds highly 
useful in everyday products but also makes them persistent in 
the environment when released.

PFAS includes thousands of compounds, with the following 
three being most notable - perfluorooctane sulfonic acid (PFOS), 
perfluorooctanoic acid (PFOA), and GenX (trade name for a 
technology). PFOA and PFOS have been produced since the 
late 1940s, whereas commercial development of GenX started 
in 2009 as a replacement for PFOA. In the PFAS family, PFOA 
and PFOS are the most studied compared to other chemicals 
in the same group. Human exposure to PFOS / PFOA / GenX is 
thought to lead to adverse health effects such as cancer, thyroid 
hormone disruption, liver and kidney disease, etc. However, 
long-term human health effects are not well understood and are currently being investigated. State and federal 
regulatory agencies are developing regulatory strategies to address PFAS in the environment. 

Remediation strategies to remove PFAS from the environment and reduce human exposure is challenging because 
of the persistent nature of these compounds. Drinking water is currently the primary media of concern for PFAS 
contamination, however, surface water, groundwater, air, landfill leachate, and wastewater treatment plants are also 
being scrutinized. 

What This Means for the Affected Facility
Whether you’re a manufacturer, water or wastewater treatment plant operator, solid waste manager, or site developer, 
PFAS will increasingly impact your regulatory compliance and therefore your bottom line. It’s difficult to accurately 
sample and measure PFAS above background concentrations because these compounds are present in so many of our 
everyday products and packaging. 
Experienced professionals should be used to collect samples of known or potentially contaminated media, limiting 
ambient- and cross-contamination. An accredited and experienced laboratory should be used to complete the sample 
analyses to provide precise, accurate, and defensible results.

PFAS Sources and Environmental Transport
PFAS are generally used to manufacture fluoropolymer coatings that resist heat, oil, stains, grease, and water. Products 
typically include clothing, furniture, non-stick cooking surfaces, 
and food packaging materials. It was common in the past for 
these manufacturing facilities to discharge waste PFAS directly 
to the environment because the compounds were not formally 
regulated. Another major source of PFAS is Aqueous Film-
Forming Foam (AFFF) primarily used as a flammable liquid fire 
suppressant and commonly found in groundwater near former 
fires and firefighting training sites. 

PFAS compounds are commonly transported by atmospheric 
deposition to soil and surface water, direct releases to 
soil, migration from soil to groundwater, wastewater and 
groundwater discharges to surface water, and solid waste landfill 
leachate. At various landfill sites, leachate contaminated with 
PFAS are typically sent to wastewater treatment plants for final 
management. These plants are not typically equipped with 
adequate PFAS treatment technology and eventually, PFAS in 
treated wastewater may be discharged to receiving water bodies. 



Current and Anticipated PFAS Regulation
PFAS compounds are not currently regulated in drinking water or other media by the federal government, although 
the US Environmental Protection Agency established a 70 parts per trillion (ppt) Drinking Water Health Advisory 
Level (HAL) for both individual and combined concentrations of specific PFAS compounds, PFOS and PFOA. Michigan 
finalized drinking water standards lower than the EPA’s 70 ppt limit, for four PFAS compounds effective August 1, 2020. 
Ever-more stringent regulation of PFAS in the environment (groundwater, surface water, air) is anticipated. 

PFAS Treatment Technologies
The PFAS carbon-fluorine bonds make these compounds 
persistent and difficult to degrade and remove from the 
environment. As a result, PFAS are often referred to as a 
“forever chemical” due to their persistent nature. Traditional 
treatment technologies for removing PFAS from drinking water 
include Granular Activated Carbon filtration, Ion Exchange, 
and Membrane Filtration using Nanofiltration or Reverse 
Osmosis. Treatment technologies have unique advantages 
and disadvantages. PFAS is broadly classified as either short-
chain or long-chain compounds. A complete and accurate 
characterization of PFAS compounds to be treated is important 
for implementing the most efficient and robust treatment 
design. 

New treatment technologies are also being investigated to determine efficiency and efficacy for removing PFAS 
from drinking water. Examples include the following (for more detail, please refer to https://pfas-1.itrcweb.org/12-
treatment-technologies/): 

• In Situ Remediation Using Colloidal Activated Carbon (CAC): CAC immobilizes PFAS to prevent further migration 
in a groundwater source for drinking water. CAC is injected directly into groundwater contaminated by PFAS. 

• Polymer Coated Sand: This technology works similarly to GAC with the exception of high regenerability of the 
adsorbed filter for reuse. 

• Zeolites/Clay Minerals (Natural or Surface Modified): Both ion exchange and adsorption mechanisms remove 
PFAS from drinking water, surface water, or groundwater. However, early studies suggest removal performance 
is inferior compared to GAC and Ion Exchange Resins. 

• Biochar: A carbon-rich porous solid that adsorbs PFAS and is produced by heating biomass such as wood to a 
critical temperature. The performance of this product is greatly dependent on the pyrolysis temperature and 
nature of biomass feedstock. Limited information is available regarding its applicability for removing PFAS from 
the environment

• Nanofiltration: A membrane technology that exhibits success in removing PFAS from water. This technology 
is currently investigated for application in real-time and on-demand treatment systems deployed on a water 
system.

• Redox Manipulation Technology that includes 1) Ozone-based System or 2) Catalyzed Hydrogen Peroxide-Based 
Systems: Ozone mixed with peroxide and persulfate generates compounds, called free radicals, that degrade 
PFAS. A Catalyzed Hydrogen Peroxide based system involves the reaction of hydrogen peroxide with a catalyst 
to generate hydroxyl radicals. These radicals can also degrade specific PFAS compounds. These technologies 
are still being tested in the laboratory, and not ready for general implementation.

• Sonochemical Oxidation/Ultrasound: This technology involves propagation of acoustic waves at a specific 
frequency range that results in cavitation and degradation of PFAS compounds to generally benign fluoride, 
sulfate, and carbon dioxide. 

• Photolysis/Photochemical Oxidation: Studies have reported PFAS may be removed by photolysis at a 
wavelength of 185 nanometers. Specific chemical reagents/catalysts in combination with UV light can 
effectively decompose PFAS. The mechanism involved in photochemical oxidation involves direct photolysis 
and free radical reactions. This oxidation process is strongly dependent on factors such as environmental 
matrix, temperature, pH, etc. 

• Plasma Technology: This is the most promising technology that is being investigated for the destruction of 
PFAS compounds. The formation of plasma is governed by the addition of electrical discharge either above or 
directly into the contaminated fluid. These discharges result in the formation of specific reductive compounds 
that directly degrade PFAS compounds. 

https://pfas-1.itrcweb.org/12-treatment-technologies/
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• Zero-Valent Iron (ZVI) / Doped-ZVI: This technology is very effective in the removal of PFOS and is mostly 
suitable for the degradation of most PFAS compounds. This process involves a reductive mechanism by 
which the PFAS adsorbs and reacts on a ZVI surface leading to its decomposition. This treatment process 
generates fluoride as a byproduct, which can be released back into the fluid being treated. 

• Alkaline Metals Reduction: This technology involves the destruction of PFOS using a chemical reductive 
dehalogenation process. Laboratory bench scale studies demonstrate more than 70% PFOS removal. The 
in-situ application of this process is currently being tested.

The design and implementation of a PFAS treatment system are dependent on site-specific environmental and 
operational conditions. These operational conditions include but are not limited to preexisting operational units 
that require modifications for the optimal performance of a PFAS treatment system. 

PFAS Destruction Technology
It is important to prevent PFAS filtrate re-entry to the 
environment once removed from the water systems. 
Currently, researchers are investigating methods for the 
destruction of PFAS compounds leading to 
complete mineralization of the carbon and fluorine 
bonds. Established treatment technologies result in the 
generation of spent media used for removing PFAS. 
The media are either incinerated or regenerated for 
reuse which in turn produces waste streams that require 
further management to prevent PFAS re-entry into the 
environment. The concentrations of PFAS in these spent 
media are significantly higher compared to their original 
waste stream concentrations. Listed below are some of the 
technologies that have exhibited successful destruction 
of PFAS in small (laboratory) scale studies, with their 
potential application/implementation on a full-scale basis 
still under investigation: 

• PFAS Annihilator™ Technology: This technology has demonstrated the destruction of PFAS to less than 5 
ppt without the production of harmful byproducts. It consists of a closed-loop system with minimal steady-
state energy requirements through the use of a heat exchanger system that is required to produce the heat 
required for PFAS destruction.

• DE-FLUORO™ Technology: This technology is based on electrochemical oxidation using a proprietary 
electrode for complete mineralization of PFAS resulting in complete defluorination and desulfurization. 
This technology has a lower energy requirement compared to PFAS Annihilator (referenced above) and has 
successfully treated PFAS present in both ion-exchange regenerant waste and PFAS-impacted wastewater. 

• RTI International Technology (under development): This technology is currently under development, and uses 
a combination of ultraviolet light combined with silicon-carbon and single-atom catalysts for the complete 
destruction of PFOA and PFOS. 

• Supercritical Water Oxidation Technology (under development by Duke University): This advanced oxidation 
process has successfully demonstrated destruction of certain PFAS compounds to below their detection 
limits. The fluorine in the destroyed PFAS compounds is accounted for as fluoride in the effluent waste 
stream. 

Draper Aden Associates Can Help You Navigate PFAS Assessment and Remediation 
Draper Aden Associates can accurately assess the nature and extent of PFAS contamination, recommend the most 
effective and economically feasible treatment solution to remove PFAS compounds from the affected media, 
design and implement treatment, assist with regulatory tasks to maintain compliance following safe drinking water 
standards, provide construction administration and operations assistance for the PFAS treatment system.

Draper Aden Associates can assist municipalities / local governments to secure State and/or Federal funding for 
the design, construction, and implementation of the PFAS treatment system. 



Selected Project Experience for Draper Aden Associates
NAVFAC SE, Naval Air Station, Jacksonville, FL
The Naval Facilities Engineering Command Southeast (NAVFAC SE) contracted with Draper Aden Associates to 
perform a comprehensive site evaluation for the presence of PFAS in soil, groundwater, and surface water at a former 
Fire Fighter Training Facility (FFTF) in Naval Air Station (NAS) Jacksonville in Jacksonville, Florida. This study included 
a comprehensive evaluation of lithology and groundwater flow characterization at the site determined potential 
contaminant plume migration direction and the potential for downgradient or offsite migration. The extent of the 
PFAS soil and groundwater plumes were defined by exceedances of the US EPA HAL for PFOS and PFOA. Draper 
Aden Associates’ scope of work included soil borings for lithology and hydraulic profiling, collecting soil samples 
from the borings, oversight of the construction of permanent monitoring wells, performing slug tests for aquifer 
characterization, conducting groundwater sampling for selected existing and newly installed monitoring wells and 
surface water sampling from storm sewer drop inlets and discharge points.  

PFAS Contamination, Maysville, NC
Per NC Senate Bill 99 mandate, Duke University was tasked with the collection and analysis of raw water samples from 
every North Carolina municipal water treatment facility for GenX and other PFAS compounds The first set of samples 
were collected from the Town of Maysville (Town) water supply well on Tuesday, May 7, 2019, using proper sampling 
protocols and guidelines. The samples for PFAS were analyzed using EPA method 537.1. However, a new analytical 
(DOD QSM Table B-15, Isotope Dilution) technique has since been developed and approved by EPA for analyzing a 
broader range of PFAS compounds. Repeat analyses of the samples exhibited elevated PFAS concentrations in the 
Town’s water samples relative to typical background concentrations observed in drinking water sources. The combined 
concentration of PFOA + PFOS exceeded USEPA’s HAL of 70 ppt which was established in 2016. 

The Town retained Draper Aden Associates to evaluate and address PFAS contamination in the Town’s municipal 
supply well and to prepare a Preliminary Engineering Report (PER) evaluating alternatives to remedy PFAS 
contamination in the well water. This initial assessment study focused primarily on two tasks which are as follows

• Identification of potential distribution of PFAS contamination in shallow groundwater and potential interaction 
between the Town’s well water and shallow groundwater 

• Treatment Evaluation to identify the most cost-effective PFAS treatment option for the supply well water

DAA completed this initial assessment study in December of 2019 and submitted the PER to USDA to obtain an 
emergency grant that would cover the cost of construction and operation of a PFAS treatment system. DAA was 
notified on April 3, 2020, that the USDA-ECWAG grant application covering the partial cost of this treatment system 
has been approved. DAA has submitted a completed a USDA-WEP application for a grant to cover the remaining costs 
of this proposed PFAS treatment system. 
 
Large Plaintiff Law Firm PFAS Sampling, Fayetteville, NC
Chemours Company FC, LLC (Chemours) operates a facility in Fayetteville, Cumberland County, North Carolina where 
PFAS-containing compounds, specifically GenX, were produced and subsequently released into the environment. 
GenX and other identifiable PFAS compounds were detected in nearby private drinking water supply wells. Under 
the direction of the North Carolina Department of Environmental Quality, Chemours proposed removing the PFAS 
compounds through a granular activated carbon (GAC) filtration system. To test the efficacy of the system, Chemours’ 
consultant proposed a pilot study of installing the GAC systems on four contaminated wells. After installation, the 
water supply wells were sampled on a bi-weekly basis to determine the effectiveness of the GAC system on removing 
GenX and other PFAS from the drinking water. Draper Aden Associates was contracted by a large plaintiff law firm 
to observe and document the installation of three of the GAC systems and to collect water samples simultaneously 
with Chemours’ consultant. The short-term pilot study suggested that the GAC system was successful in completely 
removing the GenX and other PFAS compunds from the drinking water.
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