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Where do we find PFAS?
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 PFAS are a class of chemicals
found globally in water, fish, soil,
daily-use products and in the
blood of humans and animals.

» The highest concentrations
have been found:

* near sites of current/past
manufacturing processes.

« sites where PFAS containing
firefighting foams were used
(military bases, wildfires, etc.)

 Red dots indicate where PFAS
have been identified.
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Private
Wells in
Delaware
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Private Well Sampling Considerations

a3
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* Private well, private septic?
 How do you use your water in your home?

 Filter capability and duration. What can

‘ they do, what they cannot do, and for how =3 l nis
Well Owners long? Fie
’ R """"iar ' "‘

« What water should you consider filtering
for domestic use?
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Conventional Septic System
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 Where else can PFAS be originating?

)

« Environmental factors: Are there potential
Drain Field nearby sites/sources?

Perforated Pipes &
Gravel Trenches

M= —— * Products: What do you use in your home that

Mo Septic Tank Filtration may be a source of PFAS?
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DEPARTMENT OF NATURAL RESOURCES AND
ENVIRONMENTAL CONTROL

Division oF WASTE aND HAZARDOUS SUBSTANCES
1L
REMEDIATION ) ' ! -
SECTION NEW CASTLE, I¥
September 2, 2023

J.0}. Public
1234 ham Streat
Everytowm, DE 00000

RE: Fesults of Tuna 2023 Private Well Sampling
for Proparty Located at 1234 Evarvtewn. DE 00000

Diegar I.Q). Public:

A contractor on behalf of the Delaware Depariment of Matral Fesources and Environmental
Control (DNEEC) recently collacted water samples from the domestic water supply well. The zample was
anzlyzed for per- and polyflooroaliyl substances (PFAE) by Enrofine TestAmerics in West Sacramento,
California. The United States Environmental Protection Agency (USEPA) and DNREEC has established an
Maxirmm Contaminant Level (MCL) of 4 parts per trillion (ppt) for twe FEAS compound: m drinking
water: parfluorcectzneic acid (PFOA) and perflusrnnctanesulionin ecid (FFOS), 10 ppt for three PFAS:
Parflaprnhersnasalionic. acid (BEERS), Berflosnnananoic acid (PFFMA), and hexafmoropropylens oxide
dimer acid (HFPO-DA, referred to a2z “Gend{™), and for a2 mixture of PFAS including
Berfloprnbntamesnlfomis, acid (PFES). The LICL iz used to evaluate providing treatment to remove PFAS
from drinking water. The results of the PFAS testing are in the tabls below.

Date D PFOA | PFOS | DFES | BEHzS | PFNA | HEPO-DA
Sample Mumber {ppt} (ppty | d{ppey | (ppt) | {ppch (ppty
06/10/2023 EveTwn-088 330 45,1 30 6.4 77 WD

D =MNat Detected
T =Estimated Vahie

The PFAS results for the water sampls from your well zre shove the action level of 4 ppt for
PFOZ and PFOA and the action levels of 10ppt for PFES, BEHxS and PFIA. Hexafluoropropylene oxide
dimer acid (HFPFO-DA| referred to as “Genl™) was not detected. On 6/23/ 2023 vouo were provided 2
reversa pzmosis paint of use filter for your kitchen faucet and a contract plumber was contacted on your

behalfto metall the filter. Tha lonz-term solution will be to raplace your shallow well with 2 deeper
amuifer well accessing clean water.

The results of the sampling will ke mcludad in the Town of Everytonm mrvestization and will not
identify the address or name of tha wall owner in the scientific raport. DMREC may request additional
sampling of the well n the fuhure because the Town of Everytown mvestization is ongoing.

For information on PFAS, visit these websitas:

= Sfate of Delawars website sarving as the mam rescurce for public information regardimg FFAS in
Dalaware https-(da ovipfas
»  USEPA webzite melndmg basic information, USEPA actions, and links to mformationzl resources

1 VAT,

Additionally, the Delzware Department of Haalth and Social Senaces collected samples for
bacteriolegical and specific water quality parameters (amions, routine matals, alkalmity, and pH) from
your domestic water well and these samples were analvzed by the Division of Public Health laboratory m
Smrvma, Delawzre and the attached test results are provided to you for your mformation. The
bacterniolozical and specific water quality paramesters in the water zample from vour domestic water wall
conform to dnnking water standards. Howevar, the mtrate coneentrations wers approaching the action
lavel The reverse cemosiz filtration was providad to address nitrate and PFAR.

We appreciate vour cooperation and assistance with owr sampling and if you have any questions,
comments, or concems, regarding PFAS please contact me at 302-383-2602 (or by email:
Todd.Eeys elaware. gov).

Sincerely,

.
!-Z;j/ -
Ao -
S i

Todd Keyser

Hydralogist

Enclosures: Interpreting Your Drinking Water Chemical Fesults
Drinking Water Test Results

(Ce: Katherine Candla, Cmbudaman, DNREEC — WHS — Stratepic Senvices

|

DELAWARE HEALTH o\ awAre DEPARTMENT OF
AND SOCIAL SERVICES NATURAL RESOURCES AND
Division of Public Health  ENVIRONMENTAL CONTROL

Typical
PFAS
results
Letter.

More data
available
upon
request.
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 Treatment — add treatment
system to existing well

* Interconnection — connect
to known unimpacted
water

* Replacement Well

« Different location — move location
away from source

« Different aquifer — drill new well to
unimpacted depth

Confirmation that deep, confined aquifers in Kent and Sussex County are PFAS non-detect.

9/11/2025 8



Research Studies in Delaware

Sampling Frame for New Castle County, DE

Near New Castle Air National Guard Base

Delaware Air National Guard Base/
New Castle County Airport

MD

PA

DE

NJ

=

Exposure Assessment Sampling Area: Delaware Air National Guard Base/ 0
Wi ission servi New Castle County Airport

1

Agency for Toxic Substances and Disease Registry

FINAL - FOR PUBLIC RELEASE

DELAWARE HEALTH

Division of Public Health

PFAS Exposure Assessment: New Castle County,

Delaware | PFAS and Your Health | ATSDR

>

+ Atleast one PFAS was detected in all participants, with 7 PFAS detected in

more than 60% of participants.

« Correlation link between the PFAS in dust in people's homes and the PFAS in

their blood.

* In October 2019, ATSDR collected samples and other information from

participants. ATSDR collected and analyzed data from the following:
» 214 people
+ 203 adults
* 11 children
* 134 households
* Questionnaires completed by all participants.
* Blood and urine samples provided by most participants.
» The serum portion of the blood from blood samples.
« Samples of tap water and dust from some homes.

« ATSDR sent individual results to each participant in November 2020.

9/11/2025
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https://www.atsdr.cdc.gov/pfas/exposure-assessments/new-castle-county-delaware.html

Ways to Reduce PFAS in Your Home

Per- and polyfluoroalkyl substances (PFAS) have been widely used since the 1940s in manufacturing, firefighting, and consumer
products. These substances are known to persist in the environment and accumulate in living organisms, posing a significant

public health concern.

Toxicological studies suggest that exposure to PFAS can lead to serious health issues. Fortunately, there are several steps
everyone can take to minimize PFAS exposure at home.

DELAWARE HEALTH
AND SOCIAL SERVICES
Division of Public Health

Avoid products labeled with terms like "fluoro,”
"perfluoro,” “Teflon,” or “FTFE,” products
treated with water, or stain-resistant chemicals

Switch to bamboo-based
toilet paper and dental floss
L

e

Wash bedding with hot
water once aweek

Limit clutter to reduce surfaces
where dust can accumulate I .
u

Use HEPA air purifiers to
improve indoor air quality
and change air filters
regularly

”mu A ks UM b Groom pets regularly

Maintain drinking water filtration

Avoid microwaving plastics or systems according to the :
Avoid disposable and reusing plastic containers manufacturer’s instructions with a [ WA Clean air ducts and replace
system certified to capture PFAS HVAC system filters

compostable plates along with
\

takeout or fast-food containers E E ' . | =E=E==s
ﬁ I Use PFAS free J- L
E 'd cleaning products —+‘ —+— +

Use cast iron, stainless Remove shoes when entering
| — I I - - r . - .
and avoid wearing them indoors

- | i —
\ / steel, or ceramic cookware TW"’\J
]
M—-— = e fregueny Witk o et "EziLg;é&
~ cloth toreduce dust buildup®™ E— E— — —— —

J

—_— e ——— .

Use entryway mats to trap dust
before it enters your home

10



AVOIING PFAS:
~ A SHOPPING GUIDE——

g Per- and polyfluoroalkyl suustances (PFAS) are a
¥ %! class of chemicals known to persist | |n the

environment and accumulate in living organisms,
posing a significant public health concern.

Since the 1940s, PFAS have been widely

used in consumer products. The absence of

% —regulations and mandatory labeling can—
B confuse and mislead consumers in

¥ identifying PFAS-containing products.

']

Health (DPH) aims to educate consumers on common

This brief guide from the Delaware Division of Public
PFAS products and how to find safer alternatives. 1

CLEANING
SOLUTIONS

FOOD
PACKAGING

NON-STICK
COOKWARE

CARPETS AND
UPHOLSTERY

COSMETICS AND
PERSONAL CARE

RESISTANT
CLOTHING

i ]
_me FAS CANBEFOUND NP

INTENTIONALLY UNINTENTIONALLY:
ADDED INGREDIENTS | CONTAMINATION_
Companles will

intentionally add PFAS to
products for their properties
(i.e. heat resistant, non-
stick, waterproof,

qreuse/stum repelling,
| wrinkle-free).

Products can be -
contaminated by PFAS in™
the production processes
(i.e. machine equipment
lubricant touching the final
product) or leaching
packaging containing PFAS.

When shopping for “PFAS-free” products, you should focus
on avoiding products with intentionally added PFAS
because these have higher concentrations, compared to
——PFAS-contaminated products; still, be conscious of
production processes that may include PFAS. Unfortunately,
J not all companies disclose PFAS compounds in their labels.

PFAS- CONSCIOUS CONSUMPTION

“Fluoro,” “perfluoro,” “PFTE,” “polyfluoroalkyl,”
“PFBS,” “PFOS,” “PFOA,” and “GenX” often |
mdlcute PFAS.” Even buzzwords like “natural” or |
“sustainable” don't always mean PFAS free.

% IDENTIFY PFAS
LANGUAGE

Glass and wooden products are generally safer.
Do your research on specific products you are
interested in before buying. Though DPH cannot
endorse specific companies or products, the
following links may be helpful:

RESEARCH PFAS
*) ALTERNATIVES

DELAWARE HEALTH AND SOCIAL SERVICES

i:'lhl!ul-l.l'l of Public Health

.
-

DELAWARE HEALTH
AND SOCIAL SERVICES

Division of Public Health

DELAWARE D

9/11/2025
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NATURAL RESOURCES AND
ENVIRONMENTAL CONTROL
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HEALTH EFFECTS
from PFAS

Per- and polyfluoroalkyl substances (PFAS) accumulate in animals and humans
once entered the system through contaminated water and food sources, skin

contact, or airborne particles.

Epidemiological evidence suggests associations between increases in exposure to
(specific) PFAS and certain health effects, such as:

LOWER ANITBODY RESPONSE PREGNANCY-INDUCED
TO SOME VACCINES HYPERTENSION AND PRECLAMPSIA
PFOA, PFOS, PFNA, PFDA PFOA, PFOS
SPECIFIC TARGET ORGAN TOXICITY INCREASES IN CHOLESTEROL LEVELSD
Liver, thymus, and spleen PFOA, PFOS, PFNA, PFDA y

HANGES IN LIVER ENZYMES h DECREASED BIRTH WEIGHT
PFOA, PFOS, PFHxS y PFOA, PFOS

~
PRESUMED HUMAN REPRODUCTIVE {KIDNEY AND TESTICULAR CANCER&

TOXICANT TO THE UNBORN CHILD PFOA
PFENA

J

The risk of health effects associated with PFAS depends on:

INDIVIDUAL FACTORS OTHER DETERMINANTS
OF HEALTH

Ex. safe water access,
quality healthcare

EXPOSURE FACTORS

Ex. gender, sensitivity,
disease burden

Ex. doses, frequency,
route, duration

DELAWARE HEALTH AND SOCIAL SERVICES
=33 DIVISION OF PUBLIC HEALTH I #}

DELAWARE HEALTH
AND SOCIAL SERVICES

Division of Public Health

DELAWARE DEPARTM

NT OF

NATU RALR ESOURCES AND
ENVIRONMENTAL CONTROL
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Analytical Testing Methods for £
Detecting PFAS REQATELEATL S e o

Division of Public Health  ENVIRONMENTAL CONTROL

 Method 533 - 25 different short-chain PFAS which are not reliably
detected with method 537.1

« Method 537 - 14 PFAAs (perfluorinated alkyl acids) in drinking water.

 Method 537.1 - 18 different PFAS compounds in drinking water
(mainly long-chain, exclude short-chain PFAS and fluorotelomers or
FTs)

 Method 1633 - 40 PFAS compounds in wastewater, surface water,
groundwater, soll, biosolids, sediment, landfill leachate, and fish tissue

« Total Oxidizable Precursor (TOP) Assay — PFAS precursors that
standard methods might miss by converting them into measurable
perfluoroalkyl carboxylic acids (PFCAS)

* Blood method - 9 panel PFAS in blood PFAS Blood Test | 9 Panel
PFAS Lab Test | Quest®

9/11/2025 13


https://www.questhealth.com/product/pfas-forever-chemicals-test-panel-13724M.html?srsltid=AfmBOoq9Y-9WS_l65Nvs56yXxExoGWq0JiNx652-rmS-k0TAmHCRpvBV

Please do not attempt
to read this slide -
illustrative purposes
only.

Fluorotelomer sulfonie acids - ! | | | ]|

4:2 fluorotelomer sulfonic acid x

6:2 fluorotelomer sulfonic acid 2 FTS 2761 x ) =
8:2 fluorotelomer s Ci S 39108-34-4 X 3 X

Perfluorooctane Sulfonamides

Perfluorooctanesulfonamide PFOSA or FOSA 754-91-6 X 3
N- hylperfl 1 ids N-MeFOSA 31506-32-8 X X
N-Ethylperfluorooctanesulfonomide N-EtFOSA 4151-50-2 x X

Perfluorooctane sulfonamidoacetic acids

N-methyl perfluorooctane sulfonamido acetic acid N-MeFOSAA 2355-31-9 X X X X

N-ethyl perfluorooctane sulfonamido acetic acid N-EtFOSAA 2991-50-6 B3 x X x

Perfluorooctane sulfonamide ethanols

Per-and Polyfluoroether carboxylic acids - { | | ] ] |

Ether sulfonic acids

11CI-PF30UdS F-53B Minor 763051-92-9 X X X X X
9CI-PF30ONS F-53B Major 756426-58-1 x X X X X
Perfluoro-2-ethoxyethanesulfonic acid PFEESA or (PES) 113507-82-7 x x X X
TH-Per 4-methyl-3,6-di ic acid PFESA BP2 or (Hydro-PS Acid) 749836-20-2

Fluorotelomer carboxylic acids

Analyte Acronym CAS# EPAS37.1 | EPAS33 EPA 1633 | S3/MDNRECREM | 1633M |
Perfluoroalkyl carboxylic Acids
Pentafluoropropionic acid PPF Acid or (PFPrA) 422-64-0 x X
Perfluorobutanoic acid PFBA 375-22-4 X X X X
Perfluoropentanoic acid PFPeA 2706-90-3 X X X X
Perfluorohexanoic acid PFHxA 307-24-4 X X X X X
Perfluoroheptanoic acid PFHpA 375-85-9 B3 B3 3 X X D E L A W A R E H E A L TH
Perfluorooctanoic acid PFOA 335-67-1 B3 x X X x AND SOCIAL SERVICES
reruornonanoiceid o o . . : - . Division of Public Health
Perfluorodecanoic acid PFDA 335-762 x x x x X
Perfluoroundecanoic acid PFUnA 2058-94-8 X X X X X
Perfluorododecanoic acid PFDoDA 307-55-1 X X X X X
Perfluorotridecanoic acid PFIIDA 72629-94-8 X X X X
Perfluorotetradecanoic acid PFTeDA 376-06-7 B3 3 X X
Perfluoroalkyl sulfonic Acids

DEL RE DEPARTMENT OF
NATURAL RESOURCES AND
ENVIRONMENTAL CONTROL

9/11/2025
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PFAS Family Groups

. : PEBA, PEHXA, : : PFBS, PFHXS, |
Perfluoroalkyl Carboxylic Acids -/ © " Perfluoroalkyl Sulfonic Acids PFOS,

(PFCASs) (PFSASs) PFDoDS

Perfluorooctane Sulfonamides PEOSA
N-MeFOSA

(FOSASs) N-EtFOSAA

Fluorotelomer Sulfonic Acids
(FTSASs)

Perfluorooctane Per- and Polyfluoroether HFPO-DA
) o N2 FO3AA o ADONA
Sulfonamidoacetic Acids Mot 203N Carboxylic Acids (PPFCAs) PEMOAA
(PFSAAs) PFO30A
Ether Sulfonic Acids (ESAs) F-53B Minor FIL!oroteIomer Carboxylic 5 qgﬁ
-35B Major Acids (FTCAs) 6:2 F

6:2 FTUCA
7:3 FTCA

=
F
P

CC
Lo

Perfluorooctane
Sulfonamide Ethanols N-EtFOSE
(FOSEs)

N-MeFOSE

9/11/2025 15



+ NAaskM Hecommended Summation 3,20

Umt of Memure: npml DELAWARE HEALTH LAY ARE DED R AT EH BT
AND SOCIAL SERVICES  NATURAL RESOURCES AND
Division of Public Health ENVIRONMENTAL CONTROL

MeFOSAA
Desired Bamge: <21 ) mg/ml

PFHxS - 9 Panel bIOOd

Dieired [tomge: <01 ng'ml

Lincar PFOA (n PFOA) test results

Branched PFOA (Sb PFOA) - Isomers bioaccumulate at
——— different rates

PFIDA = H

i oy <R3 - Exposure was indicated from
PFURDA NOT DE1ECTED the 3.21 NASEM Recommended

Desired Ranpe: <0 1 agiml Summation at the top.

Lincar PFOS (n PFOS) 0.62

Desired Raspe: <0, 1 ng'ml Optlmal Result: 0 - 2 ng/mL(ppt)
Branched PFOS (Sm PFOS) 0,36 Over 2 ng/mL = screen for various health
Desired Rampe: <0 | ng'ml Condltlons

PFNA 0.2

Diesired Eange: <] sg'mL

PrAY D-Mapel Cobsnicnts

Pﬂtj Hlurrianed :h.:,'l subsiaaces [PFAS) are fuan-mitds

forewer chenicalt ueed 10 industry end concunner
adissts. They heve boen used ik o oirlw are,

!.:u.::» I|I :Il'ilr”rl-:l [: ::hzr:'::n ::i:::l-':h: ] l::;- PFOA PFOS PFHXS PFNA HFPO- MCFOS SA

carpets, imd some cosmetics and frelighting feans

PEAS do nt ek dows Water Sa| (ppt) | (ppt) | (ppt) | (ppt) | DA (ppt)
For additional wnformaen, plcase refer to mp]e GenX

I‘:I.I|_n oW, g eSSl Bag 20 S

[This limk i3 being provided for micrmatonal’ (ppt)

ciucamonal purpeses only )

P Nutiaal Acodemies ofScieace, Engineeriag, and 9/5/2024 | 17.5 3.81 4.63 75 3.61 4.51

Kdedicine (NASEM) Guidsnce on PFAS Expose, Tesling asd 9/11/2025 16




The Carbon - Fluorine Bond

DELAWARE HEALTH ELAWA EPARTMENT OF
AND SOCIAL SERVICES  NATURAL RESOURCES AND
Division of Public Health ENVIRONMENTAL CONTROL

« The bond that holds together carbon and fluorine is the strongest bond known to chemistry.

It takes 452 kJ/mol of energy to break the bond. Currently, there is not an efficient method to destroy these

bonds. Filtration to reduce exposure on multiple fronts is the best option for now.

chain PFAS, but the carbon-fluorine bonds hold.

Relationship between bond length, strength, and atoms

Bond Bond Length (hnm) | Bond Energy (kJ/mol)
C-F 0.138 452
c-c 0.177 339
C-Br 0.194 280
C-1 0.214 230

When some PFAS break down, it is the carbon-carbon bonds that are breaking. Then we have smaller, shorter

5 Fluorine

Oxygen

Hyd rogen

% ~Carbon

Perfluorooctanoic acid PFOA

9/11/2025 17



Perflurorooctanoic Acid (PFOA)
CsH F1502 Dhison of Publc Heallr  EAVIRONMAENTAL CONTRGL

« PFOA has 38 unique branched isomers

« PFOS has 87 unique branched isomers

Linear PFOA Isopropyl-PFOA 3 methyl-PFOA

9/11/2025 18



Delaware Senate Bill 72
Drinking Water Maximum Contaminant Levels (MCL)

S

DELAWAREHEALTH DELAWARE DEPARTMENT OF
AND SOCIAL SERVICES ~ yATURAL RESOURCES AND
Division of Public Health  ENVIRONMENTAL CONTROL

SB 72 sets the Maximum Contaminant Level (MCL) for
notification purposes on the 5 PFAS below.

Currently, these values are not for enforcement or
compliance.

Notifications will be available via the Office of Drinking Water’s
website by 1/15/2026.

https://drinkingwater.dhss.delaware.gov/

EPA’s Per- and Polyfluoroalkyl
Substances (PFAS) Action Plan

Parts per Trillion (PPT)

4 PPT - PFOA (perfluorooctanoic acid)

4 PPT - PFOS (perfluorooctane sulfonate)

10 PPT - PFHXxS (perfluorohexane sulfonic acid)

10 PPT - PFNA (perfluorononanoic acid)

10 PPT - HFPO-DA (Gen-X) Hexafluoropropylene Oxide

The Hazard Index (HI) applies to mixtures
containing at least two of the following PFAS:
PFHxXS, PFNA, PFBS, and HFPO-DA (GenX). The HI
is calculated by summing the ratios of each PFAS
concentration to its respective MCL. The Hl is
deemed safe if below a value of 1.

9/11/2025 19
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« Resources for more information

« Eurofins Webinars: https://sustainabilityservices.eurofins.com/events/webinar-pfas-requlations-
and-testing-for-consumer-products/

 ITRC Webinars: https://pfas-1.itrcweb.org/pfas-training/
« NEWMOA Webinars: NEWMOA - Northeast Waste Management Officials' Association
* NEMA: PFAS Training Calendar - NEMA

« Delaware Specific Resources

« DE.gov/PFAS

« Delaware Department of Health and Social Services, Division of Public Health, Health Systems
Protection, Office of Drinking Water Public Water System Supervision — Delaware Health and
Social Services — State of Delaware — Division of Public Health

* Funding available for Public Systems via The Delaware Division of Public Health — Health
Systems Protection — Drinking Water State Revolving Fund (DWSRF), Emerging Contaminants for
Small and Disadvantaged Communities (EC-SDC) Grants, and Bond Bill Funding Sources.

9/11/2025 20


https://sustainabilityservices.eurofins.com/events/webinar-pfas-regulations-and-testing-for-consumer-products/
https://pfas-1.itrcweb.org/pfas-training/
https://www.newmoa.org/
https://nema.wildapricot.org/pfas_training_calendar
https://dnrec.delaware.gov/waste-hazardous/remediation/pfas/
https://dhss.delaware.gov/dph/hsp/odwprogs/
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DELAWARE HEALTH ST s
AND SOCIAL SERVICES  NATURAL RESOURCES AND
Division of Public Health ~ ENVIRONMENTAL CONTROL

Together, we can
reduce the impact of
PFAS, leave a legacy of
hope, and live to thrive!
Thank you.

Questions?

Amanda Lacklen
302-744-4727

Amanda.Lacklen@delaware.gov

Todd Keyser
302-395-2600

Todd.Keyser@delaware.gov
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