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PFAS – WHAT ARE THEY? WHERE DID THEY COME FROM?

• INSITE ENGINEERING FIRST BECAME FAMILIAR WITH PFAS IN 2009, WHEN THEY WERE 

CALLED “PFCS” OR PERFLUORINATED COMPOUNDS.  

• “BIO-ACCUMULATIVE” & “FOREVER CHEMICALS”
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PFAS – HOW DOES EXPOSURE OCCUR?
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EPA’s MCLs & NPDWR Summary
• In March 2023, EPA proposed to add limits for 

six PFAS compounds to the National Primary 
Drinking Water Regulation (NPDWR). 

• On April 10, 2024, the final rule was 
published. This gave public water systems 
(PWS) that are in violation until 2029 to get a 
PFAS remediation system online. 

• On May 14, 2025, the agency announced it 
will keep current MCLs for PFOA and PFOS at 
4 ppt, but intends to rescind the three MCLs 
for PFHxS, PFNA, & GenX and the Hazard 
Index, additionally extend the compliance 
timeline from 2029 to 2031.
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COMPOUND
FINAL 
MCLG

FINAL MCL 
(enforceable level)

PFOA Zero
4.0 parts per trillion 

(ppt)

PFOS Zero 4.0 ppt

PFHxS 10 ppt 10 ppt

PFNA 10 ppt 10 ppt

HFPO-DA (GenX) 10 ppt 10 ppt

Mixtures containing 
two or more of 
PFHxS, PFNA, HFPO-
DA, and PFBS

1 (unitless)
Hazard Index

1 (unitless)
Hazard Index
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Latest UCMR-5 Data
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UCMR-5 Data Highlights
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IMPLEMENTING SOLUTIONS – WEST MORGAN-EAST 
LAWRENCE WATER AND SEWER AUTHORITY 

• In 2016, PFAS issue came to their attention

• Temporary solution came online in 90 days

• Through pilot testing determined high recovery 

reverse osmosis was the most effective technology 

at consistently reaching “non-detect” on 30+ PFAS.

• J.D. Sims – R.M. Hames water treatment facility 

came online in 2021
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PROACTIVITY WHEN IMPLEMENTING 
SOLUTIONS

• Current Regulations vs. What Is Coming Down The Line

• Where Do You Stand Now? What Are The Trends In Your 

PFAS Data?

• Know What’s Out There!

• Solutions Online by 2029? 2031? Remember the 

Compliance Deadline!
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PILOT 
TESTING



PILOT STUDY BACKGROUND
• InSite started full-scale PFAS Pilot Studies in 2016.

•We currently have 4 InSite Gravity Media Pilots in use, 

with a 5th currently being fabricated. 
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InSite PFAS 
Projects
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PILOT PLANNING
• What is the goal of the pilot study? What results are owners looking to achieve? 

Important factors for equipment selection.

• Full-scale or bench scale study?

• Organization is key!

• Good communication with a laboratory will help ensure smooth pilot testing. 90-

day pilot study? Not much time!

• After the length of the pilot study is established, determine sampling frequency. 

How many samples will be taken each week? How many samples in total? What 

do you need the sample turn-around time to be?
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DIFFERENCE IN FULL-SCALE & BENCH SCALE PILOT STUDIES

FULL-SCALE

• MOST ACCURATE SIMULATION OF WHAT A 

FULL-SCALE INSTALLATION WOULD LOOK 

LIKE (FOOTPRINT/LAYOUT/WEATHER 

CONDITIONS)

• ANY OPERATORS/STAFF HAVE A CHANCE TO 

INTERACT WITH THE TECHNOLOGY AND THE 

MANUFACTURERS

BENCH SCALE

• MORE AFFORDABLE

• LESS WORK ON OPERATORS/PLANT STAFF

• MORE GEARED TOWARD RESEARCH & 

EXPLORATION OF DIFFERENT 

TECHNOLOGIES
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PFAS TREATMENT TECHNOLOGIES TO CONSIDER
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• Reverse Osmosis

• Granular Activated Carbon

• Powdered Activated Carbon

• Ion Exchange

• Regenerable Ion Exchange

• Aqueous Electrostatic Concentrators

• Advanced Oxidation Processes

• Surface Foam Fractionation

• Ceramic Membranes with PAC Cake Layer

• Sorbent Suspension Technology

• Chemical Precipitation

• Heterogeneous Photocatalysis

• Supercritical Water

• Nano Bubble Oxidation Technology

• GAC + IX in Series

• Electrochemical Oxidation



#1 APPROACH FOR TECHNOLOGY SELECTION

EVERY WATER SOURCE IS DIFFERENT
There is no one-size-fits-all solution for the removal of PFAS from drinking 

water.
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EPA’s BEST AVAILABLE TECHNOLOGIES: "The Big 3”
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“EMERGING” TECHNOLOGIES 
“Water systems may use any technology or practice 
to meet the PFAS MCLs and are not limited to the 
BATs.”



IMPORTANT CONSIDERATIONS WHEN SELECTING EQUIPMENT
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EVEN WITHIN THE SAME SYSTEM, IF 
THOSE WATER SOURCES ARE DIFFERENT 

THE TECHNOLOGY MAY RUN DIFFERENTLY!

Through our experience with full-scale PFAS pilot studies, we 
have seen different results at each site, even if two studies 
appear to have similar set-ups and influent concentrations.



POSSIBILITY OF VARIABLE PERFORMANCES 
BETWEEN DIFFERENT WATER SOURCES
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SURFACE WATER
• Expect Spikes:

o Droughts 
o Storms
o Barges/Kick up of settlement

• Organics play a larger factor
• Mixed media filtration currently 

installed or updated membrane 
filtration?

GROUNDWATER
• More consistent

• What aquifer does is pull from? 
Will there be high mineral 
content?

• Does the existing well or spring 
site have pre-treatment?

• Is there a well under the influence 
of surface water?



DECISION CONSIDERATIONS 
WHEN SELECTING EQUIPMENT
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1) PFAS Removal Efficiencies

2) Capital Cost

3) Operational Cost

4) Ease of Operation

5) By-Product/Waste Streams Treatment

6) Media Regeneration/Disposal Costs

7) Other Local Issues



HIGH RECOVERY REVERSE OSMOSIS
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• Separation Technology 

• Produces Concentrated Waste 
Stream

• As Low as 3% Water Waste 

• High Energy Consumption



HIGH RECOVERY REVERSE OSMOSIS
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GRANULAR ACTIVATED CARBON 

& ION EXCHANGE 
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• Adsorption Technology

• GAC is an adsorptive media that is moderately 
selective.

• Ion Exchange is a selective exchange media that 
has an affinity for charged particles.

• Low Energy Consumption

• Media Exchange Frequency 

• Reactivation & Regenerable Processes to reduce 
waste

• Concentrated Waste Stream Treatment



SORBENT SUSPENSION TECHNOLOGY
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• Multiple Adsorbents

• High PFAS Removal 

• Low Waste Volume

• Small Footprint

• Single-Stage vs. Dual Stage Pilot 



SORBENT SUSPENSION TECHNOLOGY
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AFTER PFAS TECHNOLOGY SELECTION:

•Keep an open line of communication with consultant 
and lab.

•The quicker a problem is communicated, the quicker a 
solution can be implemented. ESPECIALLY when 
regarding analytical. 

•Re-evaluate timeline midway through pilot.
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IMPORTANT TAKEAWAYS:

•There is no “One Size Fits All” for the removal of PFAS 
from drinking water.

•Pilot studies are a must!

•Communication is Key 

•Remember Your Objectives

•Think of the Future!
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Scotti Wells, E.I. 
swells@insiteengineering.org
205-733-9696 – Office
251-213-5716 – Cell
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QUESTIONS?
THANK YOU!
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