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MY LENS: A CHEMIST
➢I am not a lawyer

➢Or politician!

➢I am a Chemist

➢These are just my views, my opinions….

➢I have studied Chemistry for the past 

five decades

➢PFAS is the most complex chemical 

issue I have ever studied!!
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“Regs. per Ken Ede”

➢These are my recommendations!

➢These are not law nor regulations!!

➢But they are just my recommendations

to you…..

Regs. per Ken Ede”
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AGENDA: PFAS
➢ Studied Chemistry on the east coast

➢Had two Chemistry professors who 

worked on the Manhattan Project 

during World War II (1943) 

➢My introduction to PFAS was in 1970

➢ 27 years after WWII, these 

Professors still talking about 

fluorocarbon chemistry (PFAS)
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PFAS
Per- & Poly-Fluoro-Alkyl Substances (PFAS)

➢Per- or Poly: All or more than one

➢Fluoro: contains fluorine

➢Alkyl: Contains carbon
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Fluorine 

is green

Oxygen 

is red

Hydrogen 

is white



PER- AND POLYFLUOROALKYL SUBSTANCES (PFAS)

➢PFAS: Umbrella term

➢PFAS are family of  > 10 000 manmade 

chemicals

➢PFOS, PFOA, etc.…. X 10 000

➢Most common names: Teflon (PTFE), 

Kynar, Gore-Tex, Scotchgard, AFFF, etc.
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PFOS PFOA



How did we get here?

➢PFAS is found in every blood bank

➢Almost every human on this planet

➢Polar bears

➢North Pole

➢South Pole

➢Eagles

➢Most aquatic life
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PFAS found on Mt. Everest
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Tents, clothing, boots, ropes, food packaging



The $60,000 Question
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$60,000 Corvette

$60,000 Lab Report



The $60,000 Question

➢Lab Report: Paper and numbers

➢Today, electronic reports, just 

numbers

➢If  the numbers are not correct or 

➢Not admissible in a court of  law

➢You have just wasted $60,000
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My Goal

➢To ensure you receive good, 

reliable data, ………

➢You must understand how to both:

1. How to sample for PFAS

2. Interpret the laboratory analysis
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“$10,000 per Mass Spec”
➢The cost of  the instrumentation to analyze 

PFAS substances is extremely expensive

➢$400K to $600K per mass spec

➢Due to this expense, lab directors are placing 

more and more pressure on their Chemists to 

generate revenue

➢One lab director specifically stated that he 

expects $10,000 per day per mass spec
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$10,000 per Mass Spec

➢ Most laboratory errors 
today are caused by the 
very fast pace of  PFAS 
analysis

➢ Many consulting 
companies have QA/QC 
software that are not
written by Chemists

➢ Their software fails to 
catch many of  these 
problems
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Chemistry Euphemisms for PFAS

➢Euphemisms: The substitution of  an 

agreeable expression for one that may be 

unpleasant

➢Euphemism derives from the Greek 
word euphēmos, which means "sounding 
good"

➢Every occupation has their own euphemisms

➢ Instead of  the word “Died”

➢ “Passed on” or “passed away”



Legal Euphemisms: Redacted



Chemical Euphemisms

1. Unexpected Results

2. Recalcitrant

3. Treatment of  PFAS
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Historical Perspective: 1938

➢Yesteryear: Failed Experiment

➢1938:  “Two Failed Experiments”

➢Today: “Two Experiments with 

Unexpected Results”

➢1938: Both experiments changed the 

world forever!
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History of  PFAS
➢ 1938: Dr. Roy J. Plunkett with DuPont was trying 

to develop a gaseous refrigerator coolant

➢ The experiment failed!

➢ Instead, he accidently developed the first solid 

fluorinated-hydrocarbon

➢ The waxy solid (not gas or liquid) that proved to 

be the most slippery, inert material in existence

➢ Polytetrafluoroethylene (PTFE - Teflon)
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History of  PFAS

➢However, Dupont 

could not find a use 

for a substance that 

would not stick to 

anything…….

➢ It was shelved!
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This should have been a gas!

Note: This is a white powder!

Reenactment of  the 1938 discovery of Teflon



Deutsches Museum, Munich

1938: 2nd Unexpected Results

➢ Two German scientists, 
Otto Hahn & Fritz 
Strassmann, 
successfully split the 
uranium atom into two 
or more parts (fission)

➢ “Über das Zerplatzen 
des Urankernes durch 
langsame Neutronen”
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Otto Hahn & Fritz Strassmann



Recalcitrant PFAS 

➢ January 1933: Hitler becomes 

Chancellor of  Germany

➢ May 1933: Albert Einstein 

escapes Germany to USA

➢ 1938: Albert Einstein is made 

aware of  discovery of  fission

➢ Einstein writes a warning letter 

to President Roosevelt 

regarding Germany developing 

the atomic bomb
25
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Recalcitrant PFAS 

➢Einstein was correct

➢April 1939, Hitler starts the 

“Uranverein”

➢April 1939,  Hitler under “Wehrmacht”  
“recruits” all of the top theoretical 

physicists in Germany for one task…..

➢Goal: Build the first atomic bomb!
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German Physicists: Uranverein

Kurt DiebnerErich Bagge
Walther Gerlach

Karl Wirtz Horst Korsching

Walther Gerlach Abraham EsauOtto Hahn
Werner Heisenberg Paul Harteck



German Physicists: Uranverein

Siegfried Flügge Hans Wilhelm Geiger Max von Laue Carl von Weizsäcker
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History of  PFAS

➢December 7, 1941: Japanese 
attack Pearl Harbor

➢December 8, 1941: US enters 
World War II

➢December 28, 1942:  President 
Roosevelt authorized the 
formation of  the Manhattan 
Project under Dr. Oppenheimer

➢Germany had a three-year 
head start!

31Dr. J. Robert Oppenheimer 



Manhattan Project: August 13, 1942

➢ Again, three years later

➢ Finally, America starts 
the Manhattan project in  
1942 



Recalcitrant PFAS 
➢ Germany, Japan & America had the same problem:

➢ When uranium is mined, it consists of  approximately

➢ 99.3% Uranium-238 (U238): 92 protons + 146 neutrons

➢ U238  Cannot support a chain reaction (non-fissile)

➢ 0.7% Uranium-235 (U235): 92 protons + 143 neutrons

➢ U235  Can support a chain reaction (fissile)

➢ Needed: 64 kilograms (141 lbs) of  highly-enriched 
uranium (U235)

➢ Just 141 lbs of  U235 you get this….
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Recalcitrant PFAS

➢ Both Germany, Japan & USA needed a needed a 

way to separate U235 from U238 (Enrichment)

➢ They needed a substance that could withstand:

1. Gaseous uranium hexafluoride UF6 (extremely 

corrosive)

2. HF gas (extremely corrosive)

3. High pressures

4. High temperatures &

5. Alpha radiation!
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Recalcitrant PFAS

➢ All three countries used Gaseous Diffusion Stage to 

enrich uranium with a Semi-permeable membrane

➢ Manhattan Project: One former DuPont Chemist 

recalled Teflon (PFAS) properties

➢ USA: Teflon (PFAS) was used for the first time

➢ They applied a Teflon coating to:

➢ The lining of  each Gaseous Diffusion Stage

➢ Every valve, every seal, every gasket was either 

lined or manufactured using Teflon (PFAS)

➢ Semi-permeable membrane made from Teflon
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Gaseous Diffusion Stage
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PFAS 

TEFLON 

LINER

SEMI-PERMEABLE 

MEMBRANE: TEFLON

In addition, every valve, every seal, every gasket was 

either lined or manufactured using Teflon (PFAS)!



History of  PFAS

➢Three years later

➢August 06, 1945: The United 
States drops the Atomic 
Bomb on Hiroshima, Japan

➢August 09, 1945: Another 
atomic bomb is dropped on 
Nagasaki, Japan

➢September 02, 1945 - Japan 
surrenders
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History of  the Atomic Bomb

➢Historians (especially German) will give you 
100 reasons why Germany did not develop 
the first atomic bomb, save one!

➢PFAS!

➢Remember, Germany developed the first 
uranium fusion reaction

➢Germany had a three-year head start

➢Germany had the most brilliant theoretical 
physicists



“Recalcitrant”

TEACHING MOMENT: WORLD WAR II

The PFAS Carbon – Fluorine bond is very 

resistant (recalcitrant) to:

➢Any biological attack (micro-organism)

➢Any chemical attack (strong acids or bases)

➢Any thermal attack

➢Unaffected by convention wastewater 

treatment system
40



Recalcitrant PFAS

➢ Simultaneously, Teflon (PFAS) was exposed to:

1. Gaseous URANIUM HEXAFLUORIDE (UF6 )

(extremely corrosive)

2. HF gas (extremely corrosive)

3. High pressures

4. High temperatures &

5. Alpha radiation!

➢Without breaking down!
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2018: PFAS: Why so stable?

➢Like an armored vehicle, no place to react 

42
Destruction temperature: 1000ºC (1832oF)

Melting Point of  Carbon Steel: 1425ºC (2600oF)

C



Reward = $$$$
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$50,000 Reward: Non-Incineration Methods
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Question…

➢How recalcitrant is PFAS to 

microbial breakdown?
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1335 Superfunds Sites in USA



To date, EPA has found 180 Superfund Sites with  

PFAS contamination



Minnesota Pollution Control Agency

March 18, 

2021

PFAS levels > 1000 

times the state 

drinking water 

safety standard



PFAS levels > 1000 times the state drinking 

water safety standard





Fire Fighting Foam with Deluge System
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AFFF: Aqueous Film-Forming Foam



AFFF: Foam Concentrate

➢EPA has established a lifetime 

health advisory level for PFOA & 

PFOS 70 parts per trillion

➢ If  just one drop of  a 1% solution 

of  PFAS was spilled into 1 liter of  

water, the concentration of  PFAS 

would be about

➢500 000 000 parts per trillion!
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This is not snow!
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Euphemism “Treatment” of  PFAS

➢ Chemistry perspective

➢ Treatment of  PFAS equates to breaking the bond

➢ During incineration or using GAC or ion 
exchange or reverse osmosis, if  you are not 
breaking this bond

➢ You are removing PFAS, not treating the PFAS
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Euphemism “Treatment” of  PFAS

➢As of  today……

➢There is NO treatment of  PFAS!

➢Regs. Per Ken Ede

➢Solid PFAS waste: “Store” your PFAS waste 

in a hazardous waste landfill (Subtitle C)

➢Liquid PFAS wastes: “Store” your PFAS 

waste in a hazardous waste injection well 

(Subtitle C)
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Sampling Protocols for PFAS

➢Oklahoma State University is writing the first 

sampling protocols for the State of  Oklahoma

➢Should be completed by Thanksgiving, 2021

➢We have spent months reviewing the other 49 

states PFAS protocols

➢ In addition, we have reviewed many other 

countries sampling PFAS protocols

➢We have found a common tread!
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New Hampshire Michigan California
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Massachusetts New Jersey New York
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Germany

Australia & New Zealand



Sampling Protocols

➢Regs. Per Ken Ede

➢Assume that every site you visit will be 

investigated one day for PFAS

➢Use your PFAS sampling plan for every site 

you visit

➢Why, because all PFAS protocols are based 

on the “land of  NOs”
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Land of  NOs

➢NO Gore-Tex clothing

➢NO Gore-Tex boots

➢NO Gore-Tex hats, 

gloves, etc.

➢NO Tyvek

➢NO new clothing

➢100% Cotton only

➢NO Polyester or 

nylon clothing or 

hats

➢All clothing must be 

washed at least 7

times without fabric 

softener
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Land of  NOs

➢ NO clothing chemically 

treated for insect 

repellence

➢ NO clothing that has 

been treated for 

ultraviolet protection

➢ NO clothing that has 

been treated for stain 

resistance

➢ NO clothing that has 

ever been washed with 

clothing that contains 

any treated for insect 

resistance, ultraviolet 

protection water, dirt, 

and/or stain resistant 

chemicals

➢ NO Post-It or any other 

adhesive paper products
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Personal Care Products: Land of  NOs

➢NO Eyeshadow

➢NO Bronzer or 

highlighter 

➢NO Facial powder

➢NO Foundation

➢NO Sunscreen

➢NO Mascara

➢NO Eye cream

➢NO Hand cream

➢NO Blush

➢NO Shaving cream

➢NO Facial moisturizer

➢NO Brow liner

➢NO Hair Spray

➢NO Fragrances 
(perfume or aftershave)
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Land of  NOs

➢ NO Pre-wrapped food

or snacks (such as 

candy bars, energy 

bars)

➢ NO Popcorn made in a 

microwave

➢ NO: Low-density 

Polyethylene (LDPE) in 

containers and bottles, 

plastic bags, and 

tubing

➢ NO Blue Ice

➢ NO Waterproof  field 

books

➢ NO Treated paper

➢ NO plastic clipboards

➢ NO plastic binders

➢ NO waterproof  

markers (Sharpie)
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The Sampling Land of  “NOs”
● NO TEFLON (PTFE): 

Hoses, tubing, wiring, 

gears, valves, etc.

● NO Kynar (PVDF: 

Tubing, films/coatings 

on aluminum, 

galvanized, aluminized 

steel, wire insulators, 

and lithium-ion 

batteries

● NO Neoflon (PCTFE):  

Valves, seals, gaskets & 

food packaging

● NO Tefzel  (ETFE): 

● Wire and cable 

insulation and covers, 

films for roofing and 

siding, liners in pipes, 

cable tie wraps
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Only Two Exceptions

➢When you compile all of these 

documents into one document 

there are only two exceptions!
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Parts per Million

(ppm) 1E-6

Parts per Billion

(ppb) 1E-9

Parts per Trillion

(ppt) 1E-12

Parts per 

Quadrillion

(ppq) 1E-15

1 milligram per 

kilogram

(mg/kg) = 1 ppm

1 microgram per 

kilogram (μg/kg)

= 1 ppb

1 nanogram per 

kilogram (ng/kg)

= 1 ppt

1 picogram per 

kilogram (pg/kg) 

= 1 ppq

1 milligram per 

liter (mg/l)

= 1 ppm

1 microgram per 

liter (μg/l)

= 1 ppb

1 nanogram/liter

(ng/l)

= 1 ppt

1 picogram per 

liter (ng/l)

= 1 ppq

1 microgram per 

gram (μg/g)

= 1 ppm

1 nanogram per 

gram (ng/g)

= 1 ppb

1 picogram per 

gram (pg/g)

= 1 ppt

1 femtogram per 

gram (fg/g)

= 1 ppq



OUR GOAL…….



Our Goal

➢Our goal is to write the most 
“sampler-friendly” document in the 
United States

➢One example: No Gore-Tex

➢Problem: Gore-Tex is found 
everywhere you see the words 
“waterproof  or water-resistant”
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One Solution

➢Go old school

➢Before WWII clothing was 

“waterproofed” with beeswax and 

other natural products

➢Advantage: NO PFAS and do not 

cause health issues to your workers

➢Examples:
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Waxed-Cotton



Non-PFAS Substitutes
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Purchased leather gloves 

and then applied bee's wax
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Table 6:  Allowed/Approved Sunscreens

•   Banana Boat® for Men Triple Defense Continuous Spray Sunscreen SPF 30

•   Banana Boat® Sport Performance Coolzone Broad Spectrum SPF 30

•   Banana Boat® Sport Performance Sunscreen Lotion Broad Spectrum SPF 30

•   Banana Boat® Sport Performance Sunscreen Stick SPF 50

•   Coppertone® Sunscreen Lotion Ultra Guard Broad Spectrum SPF 50

•   Coppertone® Sport High Performance AccuSpray Sunscreen SPF 30

•   Coppertone® Sunscreen Stick Kids SPF 55

•   L’Oréal® Silky Sheer Face Lotion 50

•   Meijer® Clear Zinc Sunscreen Lotion Broad Spectrum SPF 50

•   Meijer® Sunscreen Continuous Spray Broad Spectrum SPF 30

•   Meijer® Clear Zinc Sunscreen Lotion Broad Spectrum SPF 15, 30 and 50

•   Meijer® Wet Skin Kids Sunscreen Continuous Spray Broad Spectrum SPF 70

•   Neutrogena® Beach Defense Water+Sun Barrier Lotion SPF 70

•   Neutrogena® Beach Defense Water+Sun Barrier Spray Broad Spectrum SPF 30

•   Neutrogena® Pure & Free Baby Sunscreen Broad Spectrum SPF 60+

•   Neutrogena® UltraSheer Dry-Touch Sunscreen Broad Spectrum SPF 30



Chemistry Euphemisms

➢Matrix Interference

➢ “qualifiers” on laboratory reports

➢M

➢J

➢B

➢Memory 

➢Lack of  linearity



Matrix Interference

➢No, it has nothing to do with this:
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PFAS Matrix Interference

104

➢The term “Matrix” includes water, soil, 
solids, sludges, boots, cake, etc.

➢However, water is rarely a problem

➢Therefore, generally matrix interference 
refers to everything other than water

➢Problem: Matrix Interferences can cause 
either:

➢False Positives or

➢False Negatives



FDA: Total PFAS

Chocolate Cake: 17,640 PPT

Seafood 865 PPT

Meat 765 PPT

Leafy Greens 813 PPT



PFAS in food
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PFAS Matrix Interference
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➢If  you believe you have matrix 

interference, either change:

1. The analytical procedure

2. The solvent used for extraction



Mercury in Oklahoma Soil

➢ I have tested many Oklahoma soil samples 

Mercury using the cold vapor technique

➢Average concentration ≈ 0.02 → 0.04 mg/kg

➢Professor contacted me regarding a large 

grant he received for the sampling and 

testing for mercury in remote parts of  

Oklahoma

➢He found very high concentrations of  Hg?



Mercury in Soil
Location Mercury Concentration 

(mg/kg)

Surface 0.2

1-foot BGS 0.3

2-feet BGS 0.38

5-feet BGS 0.5

10-feet BGS 0.8

15-feet BGS 1.1
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Remember: Average Hg conc. in OK is about 0.03 mg/kg



Mercury in Oklahoma Soil



Matrix Interference

➢First question I asked,

➢ “Have checked the salt (sodium chloride) 

content in the soil?”
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Mercury Analysis

112



D
e
e
r P

a
rk

, T
e
x
a
s
, In

c
id

e
n
t D

a
te

: 

M
a
rc

h
 1

7
, 2

0
1
9

X



PFAS Matrix Interference

114

➢Again, other than water, the matrix may 

cause either false positives or false 

negatives for PFAS

➢ If  your results do not seem correct, work 

with your lab to either:

➢Change the analytical procedure or

➢The extraction solvent



Qualifiers

➢A qualifier on a laboratory report 

tells the client additional 

information regarding the integrity

of  the data
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Sample Location
Sample 

Description
Sample Date

Sample 

Method
Qualifiers Total PFAS

MW-1
Water 10/1/2021 537.1 J, B 4,500

ng/L

MW-2
Water 10/1/2021 537.1 B 550

ng/L

Soil Sample #1

ng/kg
Soil 10/1/2021 537-m J, M, B 600

Trip Blank
Water 10/1/2021 537.1 B 478

ng/L

Field Blank

ng/L
Water 10/1/2021 537.1 J & B 400

Equipment Blank
Water 10/1/2021 537.1 B 25

ng/L
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Laboratory Qualifiers

➢M = modified
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2. Chain of  

Custody (COC) 

form

3. Per Federal & State regs 

(SDWA) requires you to use 

their chemical analytical 

procedures (533, 537.1)

1. Sampled properly

ODEQ guidelines 

PFAS Analyses

Potable Water

4. Laboratory is certified for 

that analysis in your State



PFAS Analysis

119

➢ At the present time, all PFAS 

analysis was designed for 

finished potable water ONLY

➢ There are no final regulations 

as to how to analyze for PFAS 

in soils, sludges, non-potable 

groundwater, finished 

products (boots)
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2. Chain of  

Custody (COC) 

form

3. NO Federal or State 

regulations as to how to extract 

the PFAS from soils or non-

potable groundwater

1. Sampled properly

ODEQ guidelines

PFAS Analyses

Soils

5. NO Laboratory is certified 

for PFAS in solids

4. NO Federal or State 

regulations as to how to analyze  

PFAS in soils or groundwater



M = modified
➢ Any time you see a “M” next to a test 

procedure, this means the laboratory 

has modified a drinking water 

analytical test protocol to test non-

drinking water

➢ 537-M or 533-M, etc.

➢ Remember M = modified or made-up

➢Why? Because at the present time …..
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m = modified

➢No Federal or State regulations as to how to 

extract the PFAS from soils or non-potable 

groundwater

➢Shandy Extraction Protocol

➢No Federal or State regulations as to how to 

analyze  PFAS in soils or groundwater

➢No Laboratory is certified for PFAS in solids, 

soils, groundwater only drinking water
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“B” Laboratory Qualifiers

➢B



Laboratory Qualifiers

➢B = Compound was found in the 

laboratory method blank and the 

sample

➢How did PFAS contaminate both the 

method blank and the sample?

➢The answer: The labs water 

purification’s system!



“B” Laboratory Qualifiers

➢ Every laboratory has a water purification system

➢ However, the valves, tubing, gaskets are all 

made out of Teflon (PFAS)

➢ This Teflon leaches from the water purification 

system into your samples

➢ Before each shift, the Chemist should “waste” 

one to two gallons of  purified water into the sink

➢ Next, the Chemist should run the equipment 

blanks



Sample Location
Sample 

Description
Sample Date

Sample 

Method
Qualifiers Total PFAS

MW-1
Water 10/1/2021 537.1 J, B 4,500

ng/L

MW-2
Water 10/1/2021 537.1 B 550

ng/L

Soil Sample #1

ng/kg
Soil 10/1/2021 537-m J, M, B 600

Trip Blank
Water 10/1/2021 537.1 B 478

ng/L

Field Blank

ng/L
Water 10/1/2021 537.1 J & B 450

Equipment Blank
Water 10/1/2021 537.1 B 25

ng/L
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Chemistry Euphemisms

➢ “Lack of  linearity”



Lack of  Range of  Linearity
➢ At the present time, all analytical procedures for 

PFAS were designed for finished drinking water

➢ Goal: Report very low Parts per Trillion (1 to 5 
PPT)

➢ However, most soils (and some groundwater) 
that was contaminated with fire fighting foam 
(AFFF), you will detect Parts per Million

➢ The difference between a PPT (1E-12) and PPM 
(1E-6) = 1 million

➢ To give a perspective
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Diamond 1/5 carat 

3.8 mm (0.149 inches)
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3.8 mm x 1 000 000 = 3800 meters 

3.8 mm 

3.8 mm 

3.8 mm 

3.8 mm 

3.8 mm 

3.8 mm 

3.8 mm 

3.8 mm 

3.8 mm 
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Elevation 3800 m 
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Diamond 1/5 carat 

3.8 mm
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Elevation 3800 m 



Serial Dilution
➢ Every time a 

Chemist pipettes 

one solution into 

another there are 

always small 

errors

➢ Every error is then 

multiplied by 

x100,000 or 

x1,000,000
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Analytical Caveats of  PFAS

1. Lack of  range of  linearity

➢Again, today’s analytical techniques were 
designed for finished potable water

➢LC/MS/MS only has a range of  accurate 
reliability between:

➢5 PPT → 1000 PPT

➢Any value below 5 PPT or above 1000 PPT 
is an estimate (J-flag)
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Actual samples: Split Labs
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SAMPLE ID Matrix
Lab A

PPT

Lab B

PPT

1
Brackish 

Water
1035 3600

2 Liquid 996 3900

3 Solid 30 700 000 19 000 000

4 Solid 90 900 000 113 000 000

5 Solid 15 000 000 1 700 000

5 PPT → 1000 PPT

PFAS range of  accurate reliability between:



PFAS Chemist’s Euphemisms

“Research Gaps”



PFAS Chemist’s Euphemisms

The analytical results have “Research Gaps”

➢ Very polite expression to tell the reader that the 

PFAS family has about 10 000 different 

molecules

➢ Presently we can detect about 36 molecules

➢ Therefore this “research gap” means the 

Chemist cannot identify 9964 of  the 10 000 

molecules!



Research Gaps

∑533, 537 = 36 PFAS

Total PFAS

≈ 10 000 molecules

CY 2021

0.36 %



0.34%

99.66%



Chemistry Euphemisms

➢Memory



Chemist’s Euphemisms

“The mass spectrometer has…

“carry over”
or 

“ghost peaks”
or

“memory”



Chemist’s Euphemisms

➢Memory Euphemism:

➢Polite expression to tell the reader that 
the Chemist forgot to run a blank 
sample between your sample and the 
previous one

➢Therefore, if  the previous sample is 
contaminated, your sample will also 
show contamination!
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Blank
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Your Sample
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Previous Sample

C
o

u
rte

s
y

 o
f A

c
c

u
ra

te
 L

a
b

s



Memory
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SAMPLE ID Matrix
Lab A

PPT

1 Brackish Water 7200

2 Groundwater 8960

3 Trip Blank 525

4 Field Blank 606

5 Equipment Blank 512
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Blanks

❖Because PFAS is ubiquitous and 

chemical instruments have “memory,” 

blanks should be run first

❖ If  any parameter is above BDL (Below 

Detection Limit), the Lab must call you!

❖You may want to resample

❖You cannot subtract the blank values 

from the sample values



Thank You

Contact information:

Kenneth F. Ede, PhD, CHMM

e-mail: Ken.Ede@okstate.edu
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150A man testing a prototype football helmet. [1912]

QUESTIONS?


