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IVEY INTERNATIONAL INC. 

üPresident and Senior Remediation Specialist with Ivey International Inc. 

üEnvironmental Professional with >35 years of international Remediation experience. 

üEducation: Organic Chemistry, Geological Engineering, and a Masterõs in Project Management 

üWorked on >3500 environmental projects globally

üHolds >30 international Patents and Trademarks

üHas been to >70 countries (Every continent except Antarctica)

üRecipient of >12 International Environmental Awards and

üLoves the outdoors, hiking, kayaking, completed several marathons and an Ironman 



MOVIE DARK WATERS (2019)

Dark Waters is a 2019 American legal thriller film 
directed by Todd Haynes and written by Mario Correa 
andMatthew Michael Matthew.

The story dramatizes lawyer Robert Bilottõs case against 
the chemical manufacturing corporation DuPontafter 
they contaminated a town with unregulated PFAS 
chemicals. 

[3M + DUPONT >200 Billion USD In Litigation To Date]

It starred Mark Ruffalo as Bilott, along with Anne 
Hathaway, Tim Robbins, Bill Camp, Victor Garber, Mare 
Winningham, William Jackson, and Bill Pullman.

Robert Bilott  Ļ Was A Guest Speaker At REMTECH Oct. 2025 

https://en.wikipedia.org/wiki/DuPont


WHAT WAS THE FIRST FOREVER CHEMICAL 

OF GLOBAL CONCERN

BEFORE PFAS ???

Dichlorodiphenyltrichloroethane DDT

Paul Müller was awarded the 1948 Nobel Prize in Physiology or Medicine for his discovery of the 
insecticidal properties of DDT

DDT can affect the nervous system and liver, with symptoms including 

tremors, nausea, and irritation from acute exposure, and potentially more 

severe effects like seizures at high doses. Long-term and high-dose 

exposure has been linked to chronic effects on the nervous, liver, kidney, 

and immune systems, as well as reproductive issues like sterility and birth 

defects in animals. 
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WHICH COUNTRIES

GLOBALLY 

ARE AWARE OF 

PFAS 

AND HAVE 

REGULATIONS

Á Canada

Á United States

Á India

Á Zimbabwe

Á Australia 

Á Russia 

Á Indonesia

Á Iceland

Á Brazil

Á Argentina

Á Nigeria

Á Chile

Á Mexico 

Á China

Á United kingdom

Á Kuwait

Á Afghanistan

Á Antarctica 

Á Monico

Á Singapore



IN THE SIMPLEST MOLECULAR TERMS 

WHAT IS A PFAS - AUDIENCE ?

OECD's 2021 Definition Of A Per- and Polyfluoroalkyl Substance (PFAS) Is:

Any fluorinated substance that contains at least one fully fluorinated methyl (-CF3) or methylene (-CF2) carbon  atom . 
This means a carbon atom bonded to three (3) or two (2) other fluorine (F) atoms, respectively, with no other atoms 
like hydrogen, chlorine, bromine, or iodine attached. This broad definition includes thousands of different chemicals.

× Core Requirement : A PFAS must have a perfluorinated methyl (-CF3) or methylene (-CF2) group;

× Chemical  Structure : A fluorinated substance with at least one (1) carbon atom bonded to three (3) or two  (2) 
fluorines (F), without other halogens or hydrogen;

× Purpose  of  the definition : This definition was developed to provide a coherent and consistent way to identify PFAS 
across different compounds for risk management and regulatory purposes. 



AUDIENCE PARTICIPATION

USEPA  CompTox  database lists approximately 14,735 unique PFAS chemicals

European Chemicals Agency (ECHA) is proposing a restriction on over 12,000 PFAS.

USGS indicates the total number of PFAS compounds is over 12,000.

~7 million represents the vast chemical space that fits the general OECD definition. 

The actual number of commercially produced, or widely detected PFAS is much smaller , with 
various regulatory lists typically tracking a few thousand specific compounds.

Globally you will find estimates between 8000 to 7 Million

OECD 2021 definition has led to the identification of approximately 24 million distinct PFAS molecules
in the CAS (A large chemical database).

SO HOW MANY PFAS COMPOUNDS ARE THERE ?



PFAS

Remediation & Decontamontion

The World Is Contending With PFAS Remediation and Decontamination 

For Many Reasons Including:

Á Protect Human Health And Environmental Risk  Ą Regulations.

Á Comply With Local Regulations (Environmental & Health Risk) - Prohibitions, Bans, Guidelines To Standards.

Á Response To Worker Health & Safety Concerns - Some Fire Unions Are Driving AFFF Decontamination.

Á Legal Liability Management - Proactive Remediation/Decontamination Help Mitigate Costs + Avoid Negative Publicity.

Á Tightening Insurance Pressure - Banning or restricting coverage due to high financial risk associated with wave of litigation.

Á Stakeholder + Public Pressures - óSocial Licenseô public/community awareness of PFAS contamination leading to significant 

pressure on government/private entities to investigate and remediation sites to protect public health and local resources. 

Á Manufacturer Supply Chain Pressure - They are phasing out PFAS options to new safer (Non-PFAS) products.

WHY  BOTHER!!!

Whatõs Are The Drivers

Globally



Global  PFAS Snapshot 

Australia      Europe     Canada

Africa         China



PFAS IN USA 

CONTAMINATION 

FACTS 

~71 to 95 million people in the Lower 48 states, >20% of the 

country's population may rely on groundwater that contains 

detectable concentrations of PFAS, in their drinking water supplies. 



GLOBAL DANGER PFAS EXPOSURE FOR WILDLIFE Ò HUMAN EXPOSURES (?)

The Global PFAS Foot Race 

Standings For Managing:

1. Australia

2. Europe (EU)

3. United States

4. Canada & UK

5. The Rest of the World



HOW MANY PFAS CAN  LABORATORIES   DETECT ???
Environmental  laboratories  can detect  anywhere  from a few 
dozen  to  over  a hundred specific  PFAS compounds  using  
standard  targeted  analysis  methods,  with  some  advanced  
techniques  capable  of  screening  for  over  10,000 compounds :

× USEPA Method 537.1: Can detect 18 specific PFAS analytes in drinking water.

× US EPA Method 533: Targets 25 PFAS compounds in drinking water, including 
       many short-chain varieties.

× USEPA Method 1633: Quantifies 40 target PFAS analytes in a wide range of non-   
drinking water matrices: soil, sediment, and wastewater. 

× Commercial Laboratories: Offer expanded target lists. For example, some labs can 
analyze up to 70 compounds using modified EPA methods, or even up to 100 or 165 
specific compounds with their own validated workflows.

× Non-Targeted Analysis: For a broader understanding of contamination, non-targeted 
analysis methods using high-resolution accurate mass (HRAM) mass spectrometry 
are used. These advanced techniques can enable the detection and identification of 
over 10,000 PFAS compounds in a single analysis

Focus On Precision, Accuracy, Detection Limits, Use of Carbon Spiked Standards and QA/QC Reports - All Labs Are Not Equal!

The More PFAS You Want 

To Detect The More 

You $$$$$ Pay!



SIGNIFICANT 

HUMAN HEALTH 

PFAS EXPOSURE  

IMPACTS 



PFAS
EXPOSURE  

HEALTH EFFECT
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In general population, where this is no specific source of PFAS contamination, and 

PFAA concentrations in drinking water and serum are in the typical ñbackgroundò 

range, the primary sources of PFAS appear to be food and food packaging, and 

consumer products (particularly nonpolymer aftermarket treatments and coatings).

In communities near sources of PFAS contamination, exposures are higher than in 

general population resulting from ingestion of contaminated drinking water, 

consumption of fish from contaminated waters. 

As PFAS concentrations in drinking water increase, the contribution of drinking 

water to the total body burden increases and typically dominates an individualôs 

exposure. 

Finally, occupational exposures to workers (for example, in fluoropolymer 

manufacturing facilities, fire fighting) can be higher than exposures from 

environmental media.



ULTRA SHORT-CHAIN PFAS

Å Very persistent and very mobile (vPvM ð new regulatory paradigm)

ÅDifficult to remove via conventional òsorptiveó treatment methods

Å Analysis: requires specialized chromatography columns and ionization methods

Trifluoroacetic acid 

(TFA ) currently getting 

huge attention In Europe

15

HOUSTON

WE 

HAVE A 

PROBLEM !!!


