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My Background

➢ President & Owner of  KFE & Associates, LLC

➢ Oklahoma State University-Tulsa:   Professor & Director for the 

PSM Environmental Science Graduate Program 

➢ American Airlines, Inc.:  Environmental Health & Safety Manager 

for American Airlines, Inc. (TUL, AFW, MCI) Superfund Sites $43 MM

Serve as a member of  the following committees:

➢ Hazardous Waste Management Advisory Council for the State of  

Oklahoma

➢ Environmental Federation of  Oklahoma (EFO) Hazardous/Solid Waste 

Committee

➢ State of  Oklahoma PFAS Committee

➢ Authored numerous articles on PFAS

➢ Directed and co-authored the first PFAS sampling guidelines for the 

State of  Oklahoma
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“Doc Brown’s”- Background

Audra S. Liggenstoffer, Ph.D.

➢ President & Owner of  BROWN Environmental, LLC

– Bringing Total PFAS testing to Oklahoma & the First Mobile Unit in the 

USA.

➢ American Airlines, Inc.:  Environmental Program Manager

– Aerospace PFAS Program Management, including Aqueous Film 

Forming Foams (AFFFs) and Chromium Plating/Metal Finishing 

Industries.

– Technical Manager, Permitting Specialist and Laboratory Supervisor 

for Three (3) Industrial Wastewater Treatment Facilities.

➢ Fifteen (15) years, Direct Laboratory Experience and Research.

➢ Twenty (20)+ years an Environmental Scientist - Consultant, 

Researcher, and Innovator.

    Translating Science for the Non-Scientist. 3
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Legal Disclaimer
➢This presentation is provided for 

informational purposes only and should not 
be construed as legal or other professional 
advice on any subject matter.

➢You should not act or refrain from acting on 
the basis of  any content included in this 
document without seeking advice specific to 
your circumstances from an attorney or 
environmental professional.
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The Original Seven Deadly Sins: Pope Gregory I, 540 AD

1.Γαστριμαργία (luxuria)

2.Πορνεία (gula)

3.Φιλαργυρία (avaritia)

4.Λύπη (acedia)

5.Ὀργή (ira)

6.Ἀκηδία (Invidia)

7.Κενοδοξία (superbia)

8. NY Yankees
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The Seven Deadly Sins of  PFAS

➢Sin #1: Underestimating the resolve of  

the USEPA to control and ban PFAS
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EPA Administrator, Michael S. Regan

➢ 2020 President Biden is elected

➢ Appoints Michael Regan

➢ Formerly served as the secretary of  
North Carolina's Department of  
Environmental Quality

➢ PFAS crusader

➢ Michael Regan led complex 
negotiations regarding the clean-up of  
the Cape Fear River, which had been 
contaminated for years with PFAS
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David Uhlmann, Assistant Administrator, Office of
Enforcement and Compliance Assurance

➢FY 2024 – 2027 National 
Enforcement and Compliance 
Initiatives memo ranked:

1. Mitigating Climate Change

2. Addressing Exposure To PFAS
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The Seven Deadly Sins of  PFAS
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PFAS Regulations:
1. Resource Conservation and Recovery Act (RCRA)

2. Safe Drinking Water Act (SDWA)

3. Clean Water Act (CWA)

4. CERCLA (Superfund): Reopen old sites?

5. Toxics Release Inventory (TRI)  

6. Consumer Products Safety Commission (CPSC) 

7. Toxic Substances Control Act (TSCA)

8. Clean Air Act (HAP)

9. OSHA?

10.DOT?
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The Seven Deadly Sins of  PFAS

➢Sin #2: Using Safety Data Sheets or 
Technical Sheets to determine PFAS in 
your products or raw materials
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The Seven Deadly Sins of  PFAS

❖ PFAS substances are not considered a 

known carcinogen, therefore the 

manufacturer of  the chemical* does not 

need to report PFAS as an active 

ingredient unless it exceeds 1%

*Appendix A to 29 CFR § 1910.1200
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PFAS Document Assessment

➢1% ≈ 10 000 000 000 PPT =

➢10 billion parts per trillion

➢And PFAS does NOT need to reported 

on the SDS!

➢EPA’s health advisories for PFOA = 

0.004 PPT
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Sometimes you are lucky: Key Avoid Fluoro

➢ Perfluorononyl Dimethicone 

Phosphate 

➢ Perfluorodecalin

➢ C9-15 fluoroalcohol 

➢ Octafluoropentyl 

methacrylate

➢ Perfluorohexane 

➢ Pentafluoropropane

➢ Polyperfluoroethoxymethoxy 

➢ Difluoroethyl Peg Phosphate

➢ Methyl perfluorobutyl ether

➢ Perfluorononylethyl

➢ Perfluorodimethyl-

cyclohexane

➢ Polytetrafluoroethylene 

(PTFE)

➢ Perfluoroperhydro-

phenanthrene

➢ Polyperfluoromethy-

lisopropyl Ether

➢ Perfluoroalkylethy- 

phosphate

14



© KF Ede 

Brand names for PFAS in Makeup

1. Peg-2

2. Carboxydecyl Peg-10

3. DEA-C8-18

1. Polyperfluoro-ethoxy methoxy Phosphate

2. Perfluorononylethyl Carboxydecyl Dimethicone

3. Perfluoroalkylethyl Phosphate
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Brand names for PFAS in Electroplating

1. Tridol

2. ANKOR wetting agent F

3. Clepo Chrome Mist Control

4. Fumetrol 140 Mist Suppressant

5. Benchmark Benchbrite STX

6. Benchmark CFS

7. MacDermid Proquel B

8. MacDermid Macuplex STR

9. Femetrol-140
16
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The Seven Deadly Sins of  PFAS

➢Sin #3: Assuming that you do not 
use PFAS in your operations.
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Industries “EXPECTED” or “SUSPECTED” of Discharging PFAS
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Sources of  PFAS

❖EPA Plans to Gather New Data on Significant 
Sources of  PFAS through:

1. Updated Toxics Release Inventory (TRI) reporting 
requirements for 189 PFAS

2. New Toxic Substances Control Act (TSCA) 
reporting for nearly 1,500 types of  PFAS

3. POTW Influent Studies

4. Both Federally-Issued and State-Issued National 
Pollutant Discharge Elimination System (NPDES) 
permits with PFAS monitoring requirements
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The Seven Deadly Sins of  PFAS

➢Sin #4: Not testing your Sanitary 
Sewer (Pre-Treatment Permit) or 
Storm Water (NPDES) for PFAS 
before your City or State does.
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PFAS

PFAS

22

SOURCE WATER

PFAS
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CITY “A” SOURCE WATER

CITY “B” SOURCE WATER

CITY “C” SOURCE WATER

CITY “A” DISCHARGE WATER

100 PPT PFAS

CITY “B” DISCHARGE WATER

200 PPT PFAS

CITY “C” DISCHARGE WATER

300 PPT PFAS

CITY “D” SOURCE WATER

CITY “D” DISCHARGE WATER

400 PPT PFAS
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The Need for PFAS Source Reduction:

PFAS

PFAS

PFAS

PFAS
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https://www.cdmsmith.com/en/Client-Solutions/Insights/PFAS-in-Biosolids

PFAS
PFAS

PFAS

PFAS

PFAS

CWA

PFAS

PFAS
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CLEAN WATER ACT

➢In summary,

EPA wants a reduction of  PFAS in both:

➢Sanitary Sewer (Pre-Treatment Permit)

➢Storm Sewer (NPDES Permit)

➢Which will reduce PFAS in surface 
waters and Biosolids

25
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The Seven Deadly Sins of  PFAS

➢Sin #5: Using a non-approved 

test protocols for PFAS

➢Key issue: Admissibility in a 

court of  law
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The Seven Deadly Sins of  PFAS

➢Under Daubert, the Court considers four 

factors to when determining the admissibility:

1. Whether the lab protocol has been tested;

2. Whether lab protocol has been subject to 

peer review;

3. The known or expected rate of  error; and

4. Whether the lab protocol is generally 

accepted in the relevant scientific 

community.
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The Seven Deadly Sins of  PFAS
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Which PFAS Analysis should I use?
Method

USEPA 533

USEPA 537.1

USEPA Draft Method 1633 

USEPA SW-846 Method 3512

USEPA SW-846 Method 8327

USEPA Draft Method 1621

ISO 21675:2019 

ISO 25101:2009 

ASTM D7979-20

ASTM D7968-17a 

FDA CAM Method: 

C-010.01, Version 2019

CDC: 6304.09

DoD AFFF01
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Which PFAS Analysis should I use?
Media Method

Drinking water USEPA 533

Drinking water USEPA 537.1

Surface water, groundwater, wastewater, landfill leachate, soil, 
sediment, biosolid, and tissue

USEPA Draft Method 1633

Surface water, groundwater, and wastewater USEPA SW-846 Method 3512

Surface water, groundwater, and wastewater USEPA SW-846 Method 8327

Aqueous Matrices/All Matrices USEPA Draft Method 1621/TOF

Unfiltered drinking water, groundwater, and surface water ISO 21675:2019 

Unfiltered drinking water, groundwater, surface water, and 

wastewaters containing less than 2 g/L solid particulate material 
ISO 25101:2009 

Water sludge, influent, effluent, and wastewater ASTM D7979-20

Soil ASTM D7968-17a 

Food (Bread, Lettuce, Milk, and Fish)
FDA CAM Method: 

C-010.01, Version 2019

Blood Serum CDC: 6304.09

AFFF Concentrates DoD AFFF01
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Which PFAS Analysis should I use?

Media Method

Drinking water
USEPA 533

25 compounds

Drinking water
USEPA 537.1

18 compounds

Surface water, groundwater, wastewater, 

landfill leachate, soil, sediment, biosolid, 

tissue

USEPA 1633 (Draft)

40 compounds

Everything
USEPA 1621 (Draft)

Total Organic Fluorine (TOF)
Adsorbable Organic Fluorine (AOF) 

∑ > 16 000 compounds
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Total PFAS v. Draft Test Method 1633

Total PFAS

> 16 000 Compounds

Draft Test 

Method 

1633

40 compd

(0.25%)

TOF

100%

 

(∆99.75%)

32

DARK MATTER 

& 

PRECURSORS
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The Seven Deadly Sins of  PFAS

➢Sin #6: Not Testing for PFAS 

Precursors & Dark Matter
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Chemical Analysis
➢USEPA will start analyzing using both Test 

Method 1633 and TOF (total organic fluorine)

➢Why?

➢Two reasons:

1. Draft Test method 1633 only analyzes for 
0.25% of  PFAS presently known (no PFAS 
dark matter)

2. Draft Test method 1633 does not test for 
precursors of  PFAS (e.g., telomer alcohols)
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TIP OF THE ICEBERG:
➢ Target PFAS Testing 

Methods identify < 1% 
of PFAS Types.

➢ Draft Method 1633 for 
40 PFAS Compounds.

ENTIRE ICEBERG:
➢ TOTAL ORGANIC FLUORINE 

(TOF) Methods measure all 
Carbon-Fluorine (C-F) bonds.

➢ Best Proxy Method for 
TOTAL & DARK MATTER 
PFAS.

➢ Incl. Precursor PFAS
➢ Detects Compounds NOT 

CONSIDERED PFAS*

“NOT PFAS” examples:
➢ Fluorinated Pesticides
➢ Fluorinated Pharmaceuticals
➢ Traditional PFAS with OTHER 

HALOGEN GROUPS
➢ SYNTHETIC POLLUTANTS
➢ ALL DETECTABLE by 

ORGANIC FLUORINE 
METHODS

The PFAS “ICEBERG” Dilemma:
Capturing <1% or >100%

PFAS 
+

Fluorinated 
Pharmaceuticals
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Sin #6: Not Testing for PFAS precursors

➢  Chemical Precursor:

➢A precursor is a chemical that is transformed 
into another compound through the course 
of  a degradation process
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Precursors
➢ Why is USEPA so concerned with precursors?

➢ Assume EPA was checking for wine (ethanol) in 
your waste

➢ The analysis shows ZERO

➢ However, the analysis shows grape juice, yeast 
and water in your waste

➢ Any fermentation of:

➢ Grape juice + yeast + water = WINE

➢ Precursors + microbes + water = PFAS

37
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Our waste 

is PFAS-

free!

STORM SEWER:

NPDES

SANITARY SEWER:

POTWs

Pre-Treatment 

Permit

PRECURSORS 

PRECURSORS 

(a precursor is a chemical 

that is transformed into 

another compound 

through the course of  a 

degradation process) 

INDUSTRY

PERMIT

CITY or STATE  or 

FEDERAL GOVT.
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The Seven Deadly Sins of  PFAS

➢Sin #7: Reusing any piping, 
pump, etc. that contained PFAS
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The Seven Deadly Sins of  PFAS

➢Many facilities that use firefighting foams are 
transitioning away from Class B foams such 
as aqueous film forming foams (AFFF) which 
contain PFAS

➢PFAS adheres to fire suppression system 
walls in the form of  supramolecular 
assemblies 

➢ January 01: Rinse piping 10X; PFAS = below 
detection limits

➢February 01: Rebound→ PFAS
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TAKE-AWAY: GREEN CHEMISTRY

Use the principles of  Industrial Ecology 

to eliminate the PFAS chemical

➢One of  the most important 

underpinnings of  Industrial Ecology is

➢Green Chemistry

43
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Industrial Ecology

➢Bottomline: Work with your chemical vendors 

to find non-PFAS substitutes

➢Just like we did years ago with:

➢Asbestos: 

➢PCBs

➢Halogenated Solvents for degreasing

➢Etc.

44
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JFK’s Advice

➢January 11, 1962 

➢State of  the Union 

Address

➢President Kennedy stated 

the following:

“The time to repair the roof  
is when the sun is shining”

45
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KFE’s Advice

“The time to start eliminating  
PFAS is now!”

“Find the PFAS source and 
address it by product 

substitution!”
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Audra Liggenstoffer, Ph.D.
Brown Environmental, LLC

Audra.Liggenstoffer@brownenviron.com

Kenneth F. Ede, Ph.D., CHMM
KFE & Associates, LLC

Kenede115@gmail.com

OUR CONTACT INFORMATION:
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QUESTIONS?


	Default Section
	Slide 1: PFAS: The Road to Perdition or Salvation
	Slide 2: My Background
	Slide 3: “Doc Brown’s”- Background
	Slide 4: Legal Disclaimer
	Slide 5: The Original Seven Deadly Sins: Pope Gregory I,  540 AD
	Slide 6: The Seven Deadly Sins of PFAS
	Slide 7: EPA Administrator, Michael S. Regan
	Slide 8: David Uhlmann, Assistant Administrator, Office of Enforcement and Compliance Assurance
	Slide 9: The Seven Deadly Sins of PFAS
	Slide 10: PFAS Regulations:
	Slide 11: The Seven Deadly Sins of PFAS
	Slide 12: The Seven Deadly Sins of PFAS
	Slide 13: PFAS Document Assessment
	Slide 14: Sometimes you are lucky: Key Avoid Fluoro
	Slide 15: Brand names for PFAS in Makeup
	Slide 16: Brand names for PFAS in Electroplating
	Slide 17: The Seven Deadly Sins of PFAS
	Slide 18
	Slide 19: Sources of PFAS
	Slide 20: The Seven Deadly Sins of PFAS
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25: CLEAN WATER ACT
	Slide 26: The Seven Deadly Sins of PFAS
	Slide 27: The Seven Deadly Sins of PFAS
	Slide 28: The Seven Deadly Sins of PFAS
	Slide 29: Which PFAS Analysis should I use?
	Slide 30: Which PFAS Analysis should I use?
	Slide 31: Which PFAS Analysis should I use?
	Slide 32: Total PFAS v. Draft Test Method 1633
	Slide 33: The Seven Deadly Sins of PFAS
	Slide 34: Chemical Analysis
	Slide 35
	Slide 36: Sin #6: Not Testing for PFAS precursors
	Slide 37: Precursors
	Slide 38
	Slide 39
	Slide 40
	Slide 41: The Seven Deadly Sins of PFAS
	Slide 42: The Seven Deadly Sins of PFAS
	Slide 43: TAKE-AWAY: GREEN CHEMISTRY
	Slide 44: Industrial Ecology
	Slide 45: JFK’s Advice
	Slide 46: KFE’s Advice
	Slide 47: OUR CONTACT INFORMATION:
	Slide 48


