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Quick Introduction

e Varun Subramaniam, Science Analyst at
EWG

e B.S.P.H. from UNC-CH, Gillings School of
Global Public Health

e M.S. in Health Data Science
(Bioinformatics) from GWU, Milken
Institute School of Public Health
— I took this course in Fall 2023 with Dr.
Pramita Bagchi!

e Research Focuses: tap water
contamination, PFAS, pesticide usage on
produce, data science/machine learning

e Hobbies: cooking, playing with Nugget —,
street food, coffee, all things sports




Quick Introduction

Sydney Evans, Senior Science Analyst at
EWG

B.A. Chemistry from the University of
Virginia
M.P.H in Environmental Health from

Indiana University Bloomington School
of Public Health

Research Focuses: exposure analysis for
contaminants or additives in water,
food, and consumer products

Hobbies: collecting hobbies
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EWG’s Mission and the Role of Data

Databases
Utilizing public data
Collecting testing data



Our Mission

Our mission is simple: To empower you with breakthrough research to make informed

choices and live a healthy life in a healthy environment.

/ FOCUS AREAS
Food & Water

Farming & Agriculture

Personal Care Products
Household & Consumer Products
Energy

Family Health

Toxic Chemicals

Regional Issues

CONSUMER GUIDES

Tap Water Database

£00D | ULTRA-PROCESSED FO0DS |
EWG evaluation of food
chemicals: BHA

EWG's recommendation

BHAis an ingredient of concern. EG

suggests limiting consumption of foods

Actoss the US,

‘The National Toxicology Program in

EWG VERIFIED® Skin Deep®
pping The EWG. EWG's Skin with
Levels that are perfectly legal. The bad news? in your hands
Scientists say those levels may scill pose health meets our e d
health, beauty products.

risks to us,like cancer.

EWG's Guide fo Sunscreens

Guide to Healthy Cleaning

right purchase

nge of

EWG's quick tips for reducing
your diet's climate footprint

cleaners and ingredients.

crisis, and there are steps everyone can take to.
rethink their dicts in order to reduce greenhouse gas

1991 classified @ BHA as “reasonably

anticipated.

EWG evaluation of food
chemicals: TBHQ
TBHQ s an ingredient of concern, and

EWG suggests limiting consumption of

RESEARCH

Drinking water of almost 1
in 5 Americans contains
nitrates linked fo cancer
and birth defects

ApRiL 2, 2026

Roughly 18% of the UsS. population relied

on drinking water from.

MIDWEST | FARM POLLUTION
Flooded fields, polluted
environment

Over 42 million acres of flood-prone
cropland in four major Corn Belt states of

linois, lowa, Minnesota and Wisconsin

likely generate nitrous oxide emissions

that contribute to climate change, and..

PESTICIDES | PARAGUAT

For decades, regulators
knew paraquat was
harmful but failed to
address the risks

APRIL 16, 2026

£00D 1 700D CHEMICALS
EWG evaluation of food
chemicals: Sucralose

Sucralose is an ingredient of concern.

EWG suggests avoiding or limiting

Paraquatis a higl
chemical that has been sprayed on fields
for decades. s value as  herbicide was

discovered in195s. 1t was introduced for

commercial use in 1962 and the.

PrAS CHEMICALS | pESTICIDES |
cauFoRNIA

'Forever chemicals'
contaminate nearly 40% of
non-organic California-
grown produce

California i enowned for producing
‘more than half o the nation's fruits and

vegetables, and they're often

ducts with this
ingredient or using sucralose as a sugar
substitute, This recommendation is

specificto...

Secret GRAS: How 100+
food chemicals bypassed
government safety review
‘Thousands of everyday food products
potentially could contain substances that
carry unknown health risks, a new EWG

analysis finds.

Although C

5. Some of those

of synthetic pestic

pesticides.

food chemicals to be rigorously.

\/



EWG Science in the Media: Press Responsibilities

"Being exposed to a cocktail of
pesticides is often a lot more
dangerous than being exposed to
each of them in the same amounts
individually.”

VARUN SUBRAMANIAM, M.S

A surprising percentage of produce
from the nation’s largest supplier
contains ... Of

MARCH 11, 2026 | CNN

aw

"Things that are grown in California
tend to spread across the country.”

VARUN SUBRAMANIAM, M.S

Nearly 40% of California produce
contains PFAS ‘forever chemicals,’
report finds o

MARCH 11, 2026 | SEATTLE TIMES

@he SeattleTimes

"“But if you can't find organic
versions of blackberries, for
example, we know any washing is
better than none."”

- VARUN SUBRAMANIAM, M.S.

2026 'Dirty Dozen' produce: Nearly
100% tested positive for pesticides,
includi... &

MARCH 24,2026 | CNN

(@1

"We're not only flagging produce
with the most pesticides, we're also
highlighting those with potential
health hazards.”

VARUN SUBRAMANIAM, M.S.

Avoid these new 'Dirty Dozen' food
items while shopping in Georgia Cf
JULY 16,2025 | THE ATLANTA JOURNAL CONSTITUTION

The Atlanta
Journal-Constitution

"Consumers have a right o know
what's on their food,"

- VARUN SUBRAMANIAM, M.S.

These fruits and vegetables found to
have most, least pesticides Cf

MARCH 24, 2026 | USATODAY

UsA
TODAY.

"Not every filter is good for
everything."”

SYDNEY EVANS, MPH

Do you really need a water filter?
Here's what experts say ©f
MARCH 11, 2026 | ASSOCIATED PRESS

AP ssociated Press

“Babies and young children are
particularly vulnerable to the health
risks posed by pesticides in food -
and food is the way most children
will be exposed to pesticides.”

SYDNEY EVANS, MPH

Nearly 40% of conventional baby food
contains toxic pesticides, US study
finds o

OCTOBER 23,2023 | THE GUARDIAN

Gl}‘:;'r%lian

"We need to disinfect drinking
water so that people don't get
different pathogens."”

SYDNEY EVANS, MPH

The truth about American drinking
water: Report shows widespread
presence of ha... &

FEBRUARY 26, 2025 | FORTUNE

FORTUNE

"The end goal is people wouldn't
have to buy a water filter... but that's
just not the reality.”

SYDNEY EVANS, MPH

Are water filtration systems an effective
way to get rid of PFAS? Here's what a...
o

JULY 12,2023 | USA TODAY

UsA
TODAY.

"All of those same properties that
make them really resistant to water,
it also makes them pretty
indestructible in the environment.
They are almost impossible to break
down."

- SYDNEY EVANS, MPH

The Dangers of PFAS Cf

AUGUST 16,2023 | US NEWS & WORLD REPORTS

"We need strong new state and
federal actions to eliminate sources
of PFAS pollution.”

- SYDNEY EVANS, MPH

Most US pet food contaminated with
'forever chemicals', study finds o

NOVEMBER 3, 2023 | THE GUARDIAN

Live TV, recorded interviews, radio segments, quotes, background, press
conferences, testimonies, etc.



Analyzing public data
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Census Tracts, Sacramento, CA
crd150.github.io/lab5.html

Water Service Areas, Sacramento, CA
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EWG databases

CONSUMER GUIDES

You have questions. We have answers.

We built our consumer guides to help you learn about the hidden health dangers in your

food, water and everyday products to make better decisions.

P\
|\

Tap Water Database

WATER

Across the U.S, we found dozens

of contaminants at levels that are perfectly legal.
The bad news? Scientists say those

levels may still pose health risks to us, like

cancer.

FEBRUARY 26, 2025

SUNSCREEN | NANOMATERIALS

EWG's Guide to Sunscreens

Sunscreen safety ratings that help you make the

right purchase.

MAY 20, 2025

ALL CONSUMER GUIDES

FOOD | PESTICIDES | CHILDREN'S HEALTH

EWG's 2026 Shopper's Guide to
Pesticides in Produce™

Almost 60% of samples of conventionally grown
fruit and vegetables on the Clean Fifteen™ list
in the Environmental Working Group's

new Shopper's Guide to Pesticides in Produce™

had no detectable...

MARCH 24, 2026



E W G d qa .I. qa b ases THE DATA IS CATEGORIZED INTO 13 ENDPOINT BUCKETS

"’ﬁ"i"j’ﬁ"i"c’

TAKE THE HIGHEST THE SCORES FOR THE THREE ADDITIVE
INDIVIDUAL SCORE -I- CATEGORIES: RESTRICTIONS/WARNINGS, —
PER BUCKET IMPURITIES, AND MISCELLANEOUS

RAW HAZARD
SCORE

mnza
SCORE ABSORPTION

— FACTOR

‘ﬁ_ 4

INGREDIENT SCORE

N2

EACH PRODUCT INGREDIENT SCORE RE-ASSIGNED TO EACH
RELEVANT ENDPOINT BUCKET

-——
(N
20000000000 -

A PRODUCT SCORE, WHICH IS THEN SCALED 1-10




Primary data collection




©

ewg

EWG’s Data Science Toolkit and Workflows

Independent vs feam coding
Working with graphics teams
Documentation for non-(data) scientists



Documentation: not everyone can read your code

(and sometimes you can’t understand your code either)

REPRODUCIBILITY QUALITY CONTROL TRANSPARENCY



Documentation: not everyone can read your code

(and sometimes you can’t understand your code either)

R| 2026_food_database.Rproj 8 This repository supports two related but distinct workstreams, both built on
A CNVRE OIS 9 EWG's Food Scores database:

il archived_scripts

e dirty_dozen_analysis.html 10

{#7 dirty_dozen_analysis.qmd 11 . QUALITY ASSURANCE / QUALITY CONTROL (QAQC) for Food Scores database

i figures 12 updates. Scripts and supporting files here are used to validate ingredient

@] food_additive_regex.R 13 flag logic, review score changes between database versions, audit product
¥ food_scores_category_review.rds 14
@7 label_insight_import.R

cateqgories, and confirm that updates from the tech team are behaving as

notes
@ nutrition_analysis.html

{7 nutrition_analysis.qmd REPOSITORY

i gaqe Clear file structures and

@ aqc_foodscores_categories.html H

o Sl - 9 . README f||es ensure ThOT Root directory

vl qaqc_foodscores_categories.qmd our meThOdO|O |S Contains all R scripts (.R) and Quarto documents (.gmd), along with their

¢ gaqc_foodscores_drift_June12.html y gy rendered HTML outputs. Each script or .gmd file is self-contained: if it

@ qgaqc_foodscores_drift_May28.html TanSpGrenT Gnd depends on another script, it calls source() internally. You do not need to

i gaqc_foodscores_drift.gmd GCCGSS'ble TO OTherS. ruz scrcilpts in a particular order before opening an analysis file — just open
and render.

1 gaqc.gmd

no) README.md This documentation notes . txt

Wl source_data H A personal scratchpad for miscellaneous notes, reminders, and thoughts

a5 serves as a gUIde for captured during analysis. Not a formal deliverable.

@7 sweetener_reference_data.R both the current team

i+ sweeteners_analysis.qmd q fut If testing £1laiR

il tables an your uture seir. A scratch script used for ad hoc code testing and experimentation. Not

n‘J testing_file.R part of any analysis pipeline.

@7 utils.R




Documentation: not everyone can read your code

(and sometimes you can’t understand your code either)

® & 4 Gotofile/funcion

> HESIE

) README.md I dirty_dozen_analysis.qmd Environment  History Connections  Tutorial

The following charts show comparisons of products with labels created in the
last 12 months and the 12 months prior to that period. The bars represent
percent of products in the aisle, and the total number of products with the
ingredient are shown as a data label at the end of the bar.

Note that products may have been available on market during both time frames but
are sorted by the label created date specifically

potassium_bromate_yoy <- summarize_prevalence_yoy(data_selected,

"has_p i

plot_prevalence_yoy(potassium_bromate_yoy, "Potas

Prevalence by aisle: Potassium bromate

Bar = % of products in aisle with ingredient | Label = # of prod

. Prior 12 months - Last 12 months

-
Source

A {8 Render on Save L Render #F -
Visual

data_recent_flowchart %>% flowchart

tains produc

products in the dat:

contain BHA
contain BHT

1+ 4 B Run- -

s Plots Packages Help Viewer Presentation
= Outline

This dataset contains products with date created dates
. between 2024-01-01 07:02:53 and 2026-05-13

o 18:03:26.

The top 45 categori

Dirty Dozen Food Additives

There are 150590 products in the dataset. Of these

How is TBHQ products:
TBHQ prevak
Top aisle and shelves containi,

The top 15 she
i

199 contain potassium_bromate
52 contain propylparaben

1434 contain BHA

2335 contain BHT

4412 contain titanium dioxide

1507 contain aspartame
73 contain ADA
322 contain propyl gallate

.

Dell 25 "
o ) contain proj « 2174 contain TBHQ
Bakery 38 » BHQ « 5307 contain sucralose
N contain > 3 7
Baking goods 7 sucralose « 4260 contain sodium nitrate

contain sodium nitrate

2in 7 FNRC added rnlnrs nf roncern

20050 contain 7 FD&C added colors of concern

Co-occun
TBHQ and BHA
Appendix

Potassium bromate



Fully document all code and repositories

Lots of code, cleaning, and decisions made at each step

Maintained a GitHub repository with only primary data analysts (Sydney
and Varun) having admin access

Weekly pushes via GitHub Desktop + constantly updating documentation
in RScripts

Once manuscript submitted: converted full RScript to Quarto Markdown

2026 — Tried asking Gemini and Claude to convert a script to a Qmd, for
fun, and it was VERY inaccurate!! Recommend doing this manually for
now, until LLMs catch up )



Standardizing visualization for recognizable branding

Default R/ggplot2 (8 lines of code)

BAKERY

Yogurt

Croissants, Sweet Rolls, Muffins & Other Pastries - Milk additives

Cakes, Cupcakes, Snack Cakes -
Energy, protein and muscle recovery drinks

Breads & Buns - Snack, energy and granola bars

Soda

Fruit and vegetable juice, nectars and fruit drinks
Puddings & Custards -

Pastry Shells & Fillings -

Granulated, Brown & Powdered Sugar -

Gelatin, Gels, Pectins & Dessens - [ Sportdrinks

Powdered drinks

Water

Crusts & Dough -
Cake, Cookie & Cupcake Mixes =
Baking Decorations & Dessert Toppings =

Other drinks
Liquid water enhancer

10 20 30 Iced and bottle tea

Syrups & Molasses - Ice cream and frozen yogurt

e
Nut & Seed Butters - _

Jam, Jelly & Fruit Spreads - _ Chewing gum and mints

Honey - I Candy

|

Breakfast Drinks -

EWG graphics tfeam redesign

o

500 750

Product count

1,000

1,250

Dairy

Diet and
nutrition

Drinks

Frozen food

Snacks, cookies
and candy



Standardizing visualization for recognizable branding

Custom styled R output

(ggplot2 themes)

Yogurt

Milk additives

Energy, protein and muscle recovery drinks

Snack, energy and granola bars

Soda

Fruit and vegetable juice, nectars and fruit drinks
Powdered drinks

Water

Sport drinks

Other drinks

Liquid water enhancer

Iced and bottle tea

Ice cream and frozen yogurt E

Chewing gum and mints

Candy

250

500

750

1,000

Dairy

Diet and
nutrition

Drinks

Frozen food

Snacks,
cookies and
candy

EWG graphics team redesign

Yogurt

Milk additives

Energy, protein and muscle recovery drinks

Snack, energy and granola bars

Soda
Fruit and vegetable juice, nectars and fruit drinks
Powdered drinks

Water

Sport drinks

Other drinks

Liquid water enhancer

Iced and bottle tea

Ice cream and frozen yogurt

Chewing gum and mints

Candy

189

107

269

250

500 750

Product count

1,000

1,250

Dairy

Diet and
nutrition

Drinks

Frozen food

Snacks, cookies
and candy



Messaging and communication: when less is more

100%

80%

60%

40%

20%

0%

. Products marketed to Black women

. Skin Deep without products marketed to Black women

Purina Cat Chow
244.7ppb =

A clear and concise table of results is an EWG staple.

LOW HAZARD MODERATE HAZARD HIGH HAZARD

Bar charts can feel basic, but sometimes they are the best and clearest
way to make a statement.



Messaging and communication: know your audience

Activated Carbon lon Exchange Reverse Osmosis £ 800 691

I .8
. 200 3D 9 4 3
Radium ——-|<>| —|<>| £y
Group 3 PFAS I B s
TTHMs __|_<} Il DsPs 2 DBPs I L Y]
Metals e 1,029
HAAS .I.%H .i.q% [ Metals/Metalloids Sieate e ™ o
764
Arsenic ~—|—<j —|—-d Nitrate/Nitrite ||
“8E5
Chromium-6 {> *>' M organics ;_% 600 Numbs :(5 :
2 % g 400 ‘with Detections
c z
Tetrachloroethylene +| +| g ié 15 10 3 1
Guidelines E 2
TeE _*| 4| 2 PFAS 1 1,083
W HaL 8 M I I e om
Atrazine —* | -* | . MCL = Arseni || 444
I 109
g"8g g~3g d~8¢g
S S g e
Log-Scaled Concentrations (ppb) k w"i":ﬁ;:ffesczis;nr:
Log-scaled concentrations and distribution plots Ensure your audience is familiar with specialized viz

provide deep technical insight for expert stakeholders. types before increasing complexity to avoid confusion.
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Sample Project Walkthrough
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PFAS Treatment as an Opportunity for
Broader Drinking Water
Improvements:

Evidence from U.S. Water Systems



n KNOW WHAT'S IN YOUR TAP

EWG’s Tap Water Database

e Updated annually, first released in
2005

e Comprehensive, searchable resource
for utility-level contaminant
concentration information (n = 50K)

SEARCH BY STATE

Contaminants Contaminants Detected
. . 1 ExceedtWGs — omowse owese
e Compiles water testing data from Health — - ,
Guidelines ot 2| e ) | e 2
states and SDWIS Y ey pr——
37 TOTAL coNTAMINANTS 27x EWG's Health Guideline: 0.004 ppb. 179x EWG's Health Guideline: 0.02 ppb 198x EWG's Health Guideline: 0.06 pp
e EWG has published multiple papers Qw5 | o 5 | snetenene 5
On TWD; Severql OTherS use/CiTe i-I- EXPLORE THIS UTILITY This Uity 314ppb. NoLegal Limit This Unity: 00863 ppb  No LegalLimit This rity:308ppb NoLegalLimit
74°) (R 43X commosimeisrs | 3N cvenm e
Overview
Dichloroacetic acid - Hm:w n::m cids (HAAS) 2 H”I“ oa mtc cids (HAA9) 2
e Search your zip code ond see what’s e
' Contaminants i e =
in your tap water! - 715 SRR |/ SRR (1)) S
Find a Fiher Nitrate 2 Radium, combined (-226 2 Total trihalomethanes 2
Poleral Eec Cancr i d -228)" & (TTHMs) L=

Potenal Efect Cancer Potental Effect Cancer

Take Action 14
X s oo st THY Gt




A Deep Dive: 2024 U.S. EPA PFAS MCLs

MCL = Maximum Contaminant Level; used to regulate contaminants of interest; legally
enforceable when set by EPA (federal)

In 2024, EPA announced MCLs for six PFAS contaminants - first federal limit in decades
Trump EPA reversed PFHxS, PFNA, HFPO-DA, and Hazard Index MCLs in 2026

MCLs are based on cost-benefit analysis, with feasibility for water systems considered
in costs

Major driver of the adoption of the rule was disinfection byproduct co-reduction
estimates
o Disinfection byproducts = contaminants that emerge from disinfection (e.g. bond
cleavage results in two distinct byproducts)

Concurrent reduction in DBPs from PFAS treatment — drop in cancer cases

EPA only considered trihalomethanes (THMs) for co-removal benefits
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Research Questions

How does EPA’s estimated co-reduction in THMs compare to
estimates from EWG’s TWD?

What contaminants commonly co-occur in systems with high
PFAS levels?

How do PFAS filtration technologies compare in their potential
to remove co-occurring (non-target) contaminants?



Introducing our Paper

Published in ES&T Water (ACS) on
Sep. 4, 2024

Compared EPA’s estimated THM
co-reductions to TwWD-derived
estimates

Compiled water testing data from
SDWIS, UCMRS5, and TWD to assess
treatment types, frequencies, and
objectives

Analyzed contaminant co-occurrence

Read our paper! E¥isqzE]
=

[=]y 2

ACS ES&T Water > Vol 5/Issue9 > Article " o — »

p— ['4

Cite Share Jumpto Expand
ARTICLE | September 4, 2025

PFAS Treatment as an Opportunity for Broader
Drinking Water Improvements: Evidence from
U.S. Water Systems

Sydney S. Evans*, Varun Subramaniam, Anna Cullen, Chris Campbell, Olga V. Naidenko,
and David Q. Andrews

Part |: Treatment and
Advanced Filtration Analysis

UCMRS5 Additional SDWIS Data for

Data Elements, Active Community
Oct. 2024 and Non-Community
(n=8,008 systems) Water Systems, 2024 Part Il: Co-Occurring

(n=157,962 systems)

Contaminant Analysis

UCMRS5 Data
with Potential
PFAS Exceedances
(n=1,139 systems)

Compiled State-Level
Water Test Data
(n=47,585 systems)

L\ 4 WV
SytemesinOate || acivecwswin i ltol P o
PFAS Detections Treatment Information High PFAS Systems
o (n=36,660 systems) 2
(n=3,691 systems) (n=1,083 systems) V
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Data: Sources, Cleaning, and Compiling
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Dataset compilation workflow: a graphical abstract

Part I: Treatment and
Advanced Filtration Analysis

(~ ™)
UCMRS5 Additional SDWIS Data for
Data Elements, Active Community
Oct. 2024 and Non-Community
(n=8,008 systems) W<‘a_’rlesr75(;'(5:26’mS;r 2024 Part II: Co-Occurring
(n=157.962 systems) s Contaminant Analysis
\
Compiled State-Level iy
with Potential
Water Test Data -
(n=47,585 systems) PFAS Exceedances
' (n=1,139 systems)
TwWD!
\\ 4 \\ 4 \ 4
Systems with Data Active CWS with State-Level Wafer Test
on Responses to ; t Inf i Data Restricted to
PFAS Detections et e High PFAS Systems

(n=36,660 systems)

(n=3,691 systems) (n=1,083 systems)




What does each dataset capture?

EWG TWD

Contaminants in
tap water

Concentrations for
each contaminant

Water system

metadata

“What’s in our tap
water?”

SDWIS

How systems are
treating water

Objectives for
treatment to compare
goals with outcome

“How are water systems
treating contamination
in general?”

UCMRS5

Whether systems
have responded to
PFAS detections

What advanced
filtration has been
installed to reduce

PFAS

“How is PFAS
currently being
treated?”
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Key Findings



Disparities in water treatment by system size

Flse of Granular Activated Carbon, Ion Exchange, and Reverse Osmosis Technologies in Community Water Systems
with Available Treatment Data According to Size of Population Served”

System Size ~ Total Number of Active CWS with Available = CWS with GAC, Percent of CWS with CWS with Percent of CWS

Population =~ Description Treatability Information in SDWIS RO, or IX GAC, RO, or IX GAC or RO  with GAC or RO
<500 Very Small 18,197 1,350 (7% | 392 2%
500-3,300 Small 10,562 700 7% 262 2%
3,301— Medium 4,143 373 9% 193 5%
10,000
10,001— Large 3,341 467 14% 308 9%
100,000
>100,000  Very Large 417 116 97 23%
Number of CWS 36,660 3,006 8% 1,252 3%
Total Population, Millions 277 87 31% 65 23%

“Data source: U.S. EPA SDWIS treatment database.”

GAC, IX, and RO can filter out PFAS and several other contaminants

Smaller systems cannot afford to install them or cover upkeep



Most systems aren’t specifically addressing PFAS

Table 2. Information Listed by Community Water Systems in the U.S. EPA UCMRS5 Data Set of PFAS Test Results regarding
Installation of Treatment Technologies for Targeted PFAS Removal a

Reported Response to PFAS Detections Number of CWS with Available Data Total Population, millions
[Not Modified 3614 ] = 98% 181

Granular Activated Carbon 139 7

lon Exchange 52 4

Powdered Activated Carbon 14 0.9

Reverse Osmosis 12 0.5

Biologically Activated Carbon 7 0.3

Total 3,691

“Data for 3,691 systems with reported PFAS responses are shown.
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PFAS-targeting systems observe DBP co-reductions

Post-Filtration Concentration (ug/L)
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Calculated Percent Reduction in THM4 Relative to MCL

EPA undervalued DBP co-reduction estimates

55

50

45

40

35

30

25

20

15

10

5

0

<5

-10

-15

46 400 09 ¢

7 Systems Included in 2024 U.S. EPA Analysis

15 Systems Included in This Study

Overlaps in
Case Study Data

2024 U.S. EPA
B This Study

B This Study &
U.S. EPA

Similar THM
reduction
distributions in TWD
vs EPA calculations

Higher median
(13.0% vs 10.9%) and
maximum (53.0% vs

33.7%) in TWD

estimate

EPA did not account
for HAAS or any
non-DBP when
calculating CBA
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PFAS are never detected alone in high-PFAS systems

A. Groups

B. Contaminants

Number of Systems

THM4

800
600
400
200

0

PFAS
+HAAS

in Overlap

Metals

Nitrate/Nitrite

Organics

Number of Systems

in Overlap
N
o
o

Arsenic

TCE

213

( 690 ‘

56

10

. os

s

o

e

.
O O O O
B2 B
— o~

Number of Systems
with Detections

B os
B o
= 444
i 109
O O ©o o
O O O
D Qa &
~
Number of Systems

with Detections



PFAS filtration can remove other contaminants too

Nitrate

Radium

THM4

HAAS

Arsenic

Chromium-6é

Tetrachloroethylene

Activated Carbon lon Exchange Reverse Osmosis
—O —
—<H —
—— — 9
= A=
= =

1CE | <D

Aftrazine

-
Q
o

10,000
100
10,000

Log-Scaled Concentrations (ppb)

10,000

Group

B DBps

. Metals/Metalloids

Nitrate/Nitrite
B organics
Guidelines

| HBL

| mMcL

All
PFAS-filtration
technologies
can remove
other
contaminants

RO is ideal but
costly; GAC
more affordable
but less
effective

LEGAL = SAFE!
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Synthesis



Benefits of PFAS filtration go beyond PFAS removal

e Most systems are not currently addressing PFAS pollution but PFAS is
ubiquitous

e PFAS filtration can greatly reduce DBPs beyond just trihalomethanes
e PFAS is almost always found with several other contaminant types...
e ..PFAS filtration can potentially remove those contaminants too!

e Institutional support is vital for smaller systems — textbook EJ issue

e Regulations like the 2024 EPA MCLs for PFAS are crucial to ensure testing and
to cast filtration nets wide — 2026 rollbacks will compromise public health
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BREAK!
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PFAS Treatment as an Opportunity for
Broader Drinking Water
Improvements:

Evidence from U.S. Water Systems



©

ewg

Lessons Learned on Data
Visualization and Management
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(CONTINUED): Examples of Simplified Viz

Acetamiprid

Boscalid Chlorantraniliprole Cyprodinil Difenoconazole

oty

Fludioxonil

Imidacloprid Pyraclostrobin Pyrimethanil

Reduction (%)

Method

SI
TABLE!
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(CONTINUED): Examples of Simplified Viz

Sankey: Method -» Commodity -> Pesticide Type
Arrows sized by number of samples

1000

500

Number of Samples
o

-500

-1000

Method Commodity PestType

Added
Methodology
Text!



Leverage supplemental or supporting information!
In developing this paper, we produced 100++ visuals and 33 tables

Several weeks of discussion on which should be in main text vs
supplement vs omitted altogether

Main: Subsetted plots and tables that directly support our message
SI: Full plots and tables that underlie our calculations/estimates

Omitted: Redundant, overly complex, or heavy-stat (e.g. K-Means
clustering from preuv. slide) things; kept some for later!
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Al at EWG

EWG policy
Responsible and ethical use



Recognizing the environmental costs of Al

e Al technologies require
significant computing power and
energy.

e Our approach includes:

o Acknowledging those
impacts

o Favoring more efficient and
responsible technologies
when possible, and

o Incorporating sustainability
considerations info how and
when we use Al tools.




What Al should not be used for

e Creating full drafts of written content (news articles, reports)

e Replacing expert review in legal, scientific, policy, or technical work
e Bypassing fact-checking or editorial standards

e Making automated decisions without human review

e Creating public-facing brand assets without appropriate design
review.



Tips to use Al effectively

Al output is only as good as input: Critical thinking is still critical

e Context first, question second and repeat prompts (Leviathan et al.)

o Significant jumps in accuracy (70% 1 accuracy for prompt repetition; 30% for
Context-Query)

e Omit unnecessary context (Kiwi weight example)

e Multiple short queries that build on each other >> one long query
e Designated chats (Shopper’s Guide Example)
e Don’t rush to Gemini/Claude!! Google is still superior for simple queries

e VERIFY EVERYTHING!! Especially sources (made up literature
examples)



https://arxiv.org/pdf/2512.14982
https://arxiv.org/abs/2410.05229
https://www.demandsage.com/chatgpt-vs-google/

Al pitfalls: it gets things wrong

e Al can make up facts, figures and more - always independently verify
anything factual, don’t rely entirely on what the LLM says

e Avoid using AI for math (Example: “9.11 > 9.9” because of num. characters)
o Inverse ordered list for SG did not work after multiple attempts!

e If using AI for sources, make sure they exist! Click the links, read the
articles — “Find me a peer-reviewed source...” is frequently incorrect!

e Avoid biased language (e.g. “shouldn’...” or “isn’t..” in queries => YES)

e Avoid image generation: much bigger environmental load + IP issues
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Interactive Examples



Interactive Example 1. QuickScan!

You’ll see each of the following data viz examples for 10
seconds

After 10 seconds, share what you think the main
takeaway is from the viz

Goal: identify if the most important information is the
most prominent (B.L.O.T)



100%
. Products marketed to Black women

. Skin Deep without products marketed to Black women

80%

60%

40%

20%

0%

LOW HAZARD MODERATE HAZARD HIGH HAZARD
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What did you take away
from this bar chart?



Excluded Commodi

Apples
Lettuce
Tomatoes
Spinach
Grapes
Apple Juice
Blueberries, Cultivated
Broccoli
Pears
Cauliflower
Celery
Sweet Corn, Fresh
Strawberries
Summer Squash
Peaches
Onion
Mushrooms
Sweet Peppers
Green Beans
Plums
Carrots
Sweet Peas, Frozen
Orange Juice
Cherries
Asparagus
Potatoes
Grapefruit
Mangoes
Hot Peppers
Applesauce
Watermelon
Kiwi Fruit
Snap Peas
Cabbage
Nectarines
Cucumbers
Winter Squash
Green Onions
Kale Greens
Raisins
Raspberries
Bananas
Oranges
Potatoes

*
*
P PP PP PPPPPPPPPTPTPITTY ' EEEEXEEXEEZE X 2 4 *

IR 4

BMI

Beta Estimate

0.2

0.4

0.6

0.8

10

12
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What did you take away
from plot?
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PFAS contamination in the U.S. (March 5, 2026)
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What did you take away
from map?



Interactive Example 2: BrandID!

You'll see a few data viz examples

Can you identify which one(s) were generated by
EWG? Why?

Goal: identify characteristics of successful branding



5 locations

resampled in 2016

110 nurses with

matched plasma PFAS

115 nurses without
matched plasma PFAS

Hu et al., 2019
Figure 1
(Dr. Cindy’s paper!)




ENACTED BILLS INTRODUCED BILLS

TOTAL SELECTED TOTAL SELECTED
BILLS STATE BILLS STATE
)
[ 4
20 0 156 3 b
Box

STATE NAME BILL NUMBER @ Zoom to

Bills for North Carolina

[ North Carolina H.B. 973 l
Bill description: H. 440 was introduced on March 18, 2025. It
pIE blbeizy would prohibit the sale, distribution or manufacturing of food
products that contain brominated vegetable oil, potassium bromate,
Alabama H.B. 580 propyl paraben, Red Dye No. 40, Yellow Dye No. 5, Yellow Dye No.
6, Blue Dye No. 1, Blue Dye No. 2 or Green Dye No. 3.
Alaska S$.B. 187
Bill Status:
Arizona H.B. 2213

Link to bill: H. 440

Bill description: H. 874 was introduced on April 9, 2025. It would
probit public schools from serving or selling foods that contain
potassium bromate, propylparaben, titanium dioxide, brominated
vegetable oil, Yellow Dye No. 5, Yellow Dye No. 6, Blue Dye No. 1,
Blue Dye No. 2, Green Dye No. 3, Red Dye No. 3 and Red Dye No.
40.

Arkansas H.B. 1962

California $.B.1033
Bill Status:

Link to bill: H. 874

Bill description: S.B. 973 was introduced on May 1, 2024. It would
ban the use of PFAS in food packaging.

Bill Status:

Link to bill: HE 273

< > == 10f3

EWG’s Interactive Food Chemical Policy Map
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PFHpA in drinking water (ng/L)

Cserbik et al., 2024
Figure 2A

6{ ° R=0.21, p=0.04
41 .
21 . .
<LOQ1 = SHmNe o cumnen © ¢ ™
<LOD 0.03 0.06 0.09 0.11

PFHPpA in plasma (ng/mL)




Sample

Walmart Great Value
Oats & Honey Granola

Quaker Simply Granola
Oats Honey & Almonds

Quaker Old
Fashioned Oats

Quaker Oatmeal
Squares Honey Nut

Quaker Oatmeal
Squares Brown Sugar

Quaker Instant Oatmeal
Maple & Brown Sugar

Quaker Chewy
Dark Chocolate Chunk

Kellogg's Special K
Fruit & Yogurt*

Good & Gather French
Vanilla Aimond Granola

General Mills
Honey Nut Cheerios

General Mills
Frosted Cheerios

General Mills Cheerios
Oat Crunch Oats n" Honey

General Mills
Cheerios

Limit of detection/limit of quantification for chlormequat: 10/100 ppb.

* Numerical detection value reported by the lab as Below the Limit of Quantification.

B chlormequat

100

Concentration (ppb)

200

300

EWG’s testing of
chlormequat on
oats
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Career Pathways and Q&A



Professional evolution and academic foundation

KNOW YOUR
ENVIRONMENT.

PROTECT YOUR
© HEALTH.

|~ ,

Sydney (Strader) Evans @ She/Her Environmental Working Group
Senior Science Analyst at Environmental Working Group Indiana University
Washington, District of Columbia, United States - Contact info m Bloomington

298 connections

N
l Add sectlon/ll Enhance proflle | _)

s ©

ewg



Professional evolution and academic foundation

University of Virginia, B.A. in Chemistry Indiana University, MPH in Environmental
Focus in biochemistry, and elective classes Health

on environmental science

Exposure assessment, occupational health,
biostatistics, epidemiology, risk assessment

CVS Pharmacy Technician

HIPPA, problem solving,
customer service, chemistry
and interactions

eBroselow Clinical Research Assistant
Developer Grant writing, project
Research, eye for detail, planning, statistical analysis
QAQC, queries (SPSS), authorship

Monroe County Health
Department

Program planning,
regulation, community

Environmental Working Group (EWG)

Senior Science Analyst & Science Analyst

©

ewg



Professional evolution and academic foundation

Data Management & Analysis Communication & Speaking

e Advanced statistical analysis (SPSS) & biostatistics Science communication and public health education

e Relational database management (Access, SQL)
e Large-scale data curation and formal analysis
e Data visualization and dashboard development

Research & Administration

e  Grant writing and research project administration
e Peer-reviewed manuscript authorship and review
e  Exposure and risk assessment methodology

e  Conceptualization and literature investigation

Supervision & Management

e  Project administration & scientific team oversight
e Mentoring and experience planning for interns
e Organizational requirement management

Academic guest lecturing and presentations
Focus group leadership and management
Patient communication and assistance

Planning & Creative Thinking

Program development and digitization strategies
Emergency logistics and coordination
Event planning and organizational management
Technical problem-solving and QA/QC

Reporting & Deliverables

EWG report investigation and promotion
Accreditation and document retention
Public health policy and regulation reporting
Plan updates and organizational compliance



Professional evolution and academic foundation

= r

444444

v ©

ewg



2006-2018 2018-2022 2022-2024 2024-

W ©

Milken Institute School

l of Public Health l ew
THE GEORGE WASHINGTON UNIVERSITY g

RS

%‘3“\_‘-“9 N,
Ue yeart®

) (49

e

-
/YOOL OF G\-QQ’V\’
Toxic Chemicals

DATA
@ DRIVEN
ENVIROLAB ;
Nanomaterials

Computational Pesticides
Biology Institute PFAS Chemicals

TeeE AT T THE GEORGE WASHINGTON UNIVERSITY VvV

AREAS OF FOCUS
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Appendix/Data Visualizations
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Evans et al. 2019, Figure 1

risks vary by... water source

Lifetime Cancer Risk

Lifetime Cancer Risk

CALIFORNIA

10,000 100,000
Population Served

1,000,000 10,000,000

NEW YORK

4
10,000
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Cumulative risks vary by... region

Cumulative Risk for Groundwater Systems

Cancer Risk

Less than 1x10*
1x10* to 5x10*

5x10* to 10x10*

More than 1x1073

Cumulative Risk for Surface Water Systems

Evans et al. 2019, Figure 2



10x10*

5x104 -

Cumulative lifetime cancer risk

1x10+ " "
10 20

30 40 50

State average precipitation for 2010-2017, inches

60

Evans et al. 2019, Figure 3




Cumulative risks vary by... region

i

Evans et al. 2019, Figure 4



Estimated annual
nitrate-attributable cancer

rﬂcn_ -

Estimated Estimated
Cancer Type | MINIMUM number | MAXIMUM number

of cancer cases of cancer cases

ESTIMATED

Colorectal 1233 10,379 MAXIMUM ANNUAL
NITRATE-ATTRIBUTABLE
Ovarian 110 580 CANCER CASES
12,594
Thyroid 369 1,047 1% Bladder
4% Kidney
Kidney 454 454 5% Ovarian

8% Thyroid

Bladder 134 134 82% Colorectal



Estimated nitrate-attributable
cancer cases for each state
oer 100 OOO people




Meta-analysis of Colorectal Cancer Risk
and Nitrate in Drinking Water

Study

De Roos 2003
Espejo-Herrera 2016

OR (95% CI)

—t— 1.01 (0.97, 1.06)

— % 1.17(1.09, 1.26)

Chiu 2010 -+ 1.15(1.03, 1.29)
Yang 2007 - 0.97 (0.77, 1.22)
Fathmawati 2017 —-0-— 1.05 (1.00, 1.09)
McEiroy 2008 —— 1.03 (1.00, 1.06)
Weyer 2001 —_— 0.96 (0.90, 1.02)
Schullehner 2017 —— 1.03 (1.01, 1.05)

<;> 1.04 (1.01, 1.07)

T T
-1.29 1 1.29

Odds Ratio @
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6057

SYSTEM SIZE
B Very large: 100K or more
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Estimated theoretical cancer cases
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Calculated Percent Reduction in TTHMs Relative to MCL
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TTHM Concentration (ug/L)
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A. Groups

B. Contaminants
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Nitrate

Radium

TTHMs

HAAS5

Arsenic

Chromium-6

Tetrachloroethylene

TCE
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PFAS & EWG

PFAS Contamination of Drinking
Water Far More Prevalent Than
Previously Reported

New Detections of ‘Forever Chemicals’ in New York,
D.C., Other Major Cities

© Brunswick County, N.C.
Quad Cities, lowa

@ Miami, Fla.

@ Bergen County, N.J.
& Wilmington, N.C.
Philadelphia, Pa.

o Louisville, Ky.

New Orleans, La.
Charleston, S.C.
Decatur, Ala.
Washington, D.C.

Prince Georges County, Md.
@ Rockingham County, N.H.

Columbus, Ohio

@ Ann Arbor, Mich.
Atlanta, Ga.
Indianapolis, Ind.
Minneapolis, Minn.
Chicago, IlIl.
Cincinnati, Ohio
Columbia, Mo.

Kansas City, Mo.
Pittsburgh, Pa.
Boston, Mass.

San Antonio, Texas

St Louis County, Mo.
St Louis, Mo.

Las Vegas, N.V.
Nashville, Tenn.
Omaha, Neb.
Birmingham, Ala.
Kansas City, Kan.
Jackson, Miss.

Tulsa, Okla.

St Charles County, Mo.
New York, N.Y.

@ El Paso County, Colo.
Colorado Springs, Colo.
© Sacramento, Calif.
Little Rock, Ark.
Memphis, Tenn.
Seattle, Wash.

Tuscaloosa, Ala.
Meridian, Miss.

241
217
17.8
171
16.4
15.8
15.6
15.0
14.2
12.6
n.2
9.6
8.4
8.4
8.1
77
7.4
6.7
6.5
6.0
5.9
5.3
3.8
2.6
25
23
2.0
1.9
1.6

56.7
51.4
50.5
46.3
45.2
41.8
333

EPA limit for
5.2 PFOA + PFOS:
70 ppt

109.8

185.9

84



Is Northern Virginia a D.C.-Area
Hot Spot for ‘Forever Chemicals’
in Tap Water?

PFAS LEVELS DETECTED IN NORTHERN VIRGINIA BY COUNTY AND ZIP CODE

' ' Prince William County, 22025
. 2, Fairfax County, 22003
Herndon N

S e

%
Dulles Airport m Fairfax County, 22079 (C)
“‘V»en_r}a Fairfax County, 22039
\__ %

‘, 2> Fairfax County, 22315

S Fairfax City
- — N Fairfax County, 22079 (B)
’ Z Prince Willlam County, 22191

ok & 3 ac

Manassas “1 Alexandria City, 22301
- Alexandria City, 22314

Fairfax County, 22308

Prince William County, 22193

Arlington County, 22203
Stafford County, 22556
Loudoun County, 20166

Fairfax County, 22124
TOTAL PFAS
(PARTS PER TRILLION)
B 170 ppt

B 5160 ppt ‘ Occoquan Reservolr
B #1-50 ppt

[ 3140 ppt

Loudoun County, 20165
‘ Water treatment plant Loudoun County, 20175
Prince William County, 20109

Fairfax County, 22079 (A)

21-30 ppt
11-20 ppt
1-10 ppt

o] 0 20 30 40 50 60 70

Total PFAS (parts per trillion)*

No samples collected Source: EWG, from samples taken in January and February 2021,

* Sum of detection of all PFAS analyzed.



There are fewer
low hazard
products
marketed to
Black women
compared to
products without
demographic
marketing

100%
. Products marketed to Black women

. Skin Deep without products marketed to Black women
80%

60%

40%

20%

0%

i N
g 8- @

LOW HAZARD MODERATE HAZARD HIGH HAZARD



Health Endpoints

e Cancer

e Reproductive/
developmental toxicity

e Neurotoxicity

e Endocrine disruption

e Allergies/immunotoxicity

e Organ system toxicity

e Mutations

e Cellular/biochemical changes
e Occupational hazards

e Ecotoxicity

THE DATA IS CATEGORIZED INTO 13 ENDPOINT BUCKETS

t’ﬁ"'ﬁ"’fﬁ"i'@

TAKE THE HIGHEST THE SCORES FOR THE THREE ADDITIVE
INDIVIDUAL SCORE -l- CATEGORIES: RESTRICTIONS/WARNINGS, —
PER BUCKET IMPURITIES, AND MISCELLANEOUS

RAW HAZARD
SCORE

muza b
SCORE ABSORPTION

—— FACTOR

'ﬁ_ 4

INGREDIENT SCORE

N2

EACH PRODUCT INGREDIENT SCORE RE-ASSIGNED TO EACH
RELEVANT ENDPOINT BUCKET

a—
Ol 1 1223 0alshel7 ]l o)oRe

A PRODUCT SCORE, WHICH IS THEN SCALED 1-10

Best
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39-23

Advancing Public Access to Drinking Water
Contaminant Data: The EWG Tap Water
Database

& Campbed, iga V. Naidarko and David 0. Andrews,

Abstract
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g Simultaneous Removal of Co-occurring
Contaminants Reduces Drinking
Water-Attributed Cancer Risk: A United States
Case Study

hns Campbell D
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significantly greater poltential benefil estimates
compared lo evaluation of one contaminant at 3
irme. Here we present a framework for calculating
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Introduction

Hundreds of disinfection byproducts (DBPs) form in
drinking water following treatment, which can
increase the risk of cancer.

Few disinfection byproducts are regulated in drinking
water.

Risks assessments can be based on epidemiological
data or animal toxicology studies.

risk assessments for both regulated and
unregulated contaminants.

Tos10 Cancer risk 1x103

The average
concentration of
trihalomethanes
(THM4) in
community
drinking water
systems according
to compliance
testing results for
2014 to 2017, and
the average
concentration of
haloacetic acids
(HAA9) as reported
in the EPA
Unregulated
Contaminant
Monitoring Rule 4
occurrence
dataset. (left)

THM (ug/L)

HAA9 (ng/l)

A

Benchmark doses and cancer risk

Methods

ic acids and tril

for

(below)

A side-by-side comparison of two cancer risk
assessment methodologies using an existing

Disinfection Byproduct

Benchmark Concentrations Corresponding

to One-in-a-Million Cancer Somzceefthe Risk

Benchmark

nationwide dataset of regulated DBPs and a new
occurrence dataset for unregulated haloacetic acids

R

A cumulative risk assessment for regulated DBPs based on

animal toxicology studies estimates a lifetime cancer risk of 7.0

x 107, o Lower bound estimate A Epidemiologically-derived risk estimates

Accounting for age sensitivity and elevated risk in infants and Central estimate

pildren i the risk estimate to 2.9 x 10 O Toxicologically-derived risk estimates (age sensitivity factors)
children increases the risk estimate to 2.9 x .

e Upper bound estimate <& Toxicologically-derived risk estimates (default factors)

A risk assessment based on human epidemiological studies
using regulated trihalomethanes (THM4) as a marker of

exposure estimates a lifetime cancer risk of 3.0 x 103, Cumulative assessment of lifetime cancer risk due to disinfection byproducts in drinking water using

epidemiologically derived risk estimates based on human studies of disinfection byproducts and bladder cancer and
toxicologically derived risk estimates based on animal studies of disinfection byproducts.

Risk © (ug/L)
Bromochloroacetic acid 1.0 (0.7-1.6) b 0.02 Calculated in this study
Chlorodibromoacetic Nk Avalabi a0z Applied by read-across from
acid bromochloroacetic acid
Bromodichloroacetic acid 28(1.6-9.1) b 0.04 Calculated in this study
Dibromoacetic acid 22(1438)° 0.04 Calculated in this study
Iribromoacetic acid Not Available 004 Applied by read-across from
dibromeacetic acid
Trichloroacetic acid 8.1 (4.4-28.8) 01 OFHHA 2020 [30]
Di acid 327 (7.9-40.2) 02 OEHHA 2020 [30]
HAAS group Notapplicable 01 Calculated in this study
THAAGBr group Not applicable 0.03 Calculated in this study
HAA9 group Not applicable 0.06 Calculated in this study
Bromodichloromethane 111 (3.9-219) 0.0 OEHHA 2015 [12]
Dibromochloromethane 262(75-39.1) 01 OEHHA 2018 [42]
Chloroform 33.4(14.1-516) ¢ 04¢ OEHHA 2018 [42]
Bromoform 310 (18.7-82.7) 05 421
THM4 group Not applicable 0.5 Evanseetal. [16]
icological for lifetime cancer cases and cumulative cancer risks due
to ic acids and tril (below)

Discussion

Toxicological assessment indicates haloacetic acids (HAAs)

Regulated disinfection byproducts constitute just a portion of the

Cancer Estimates Using

Cancer Estimates Using Age
Default Parameters >

Chemical Group Sensitivity Factors >

Lifetime cancer cases calculated using the national tap water dataset (thousands)

have overall greater cancer potency than trihalomethanes. contaminants that form during the disinfection process.

THM4 4 3.1(17-10.2) 19.1(10.2-57.2)

The inclusion of age sensitivity factors brings toxicological risk
estimates closer to epidemiological risk estimates.

Both methods estimate that DBPs in drinking water present risks in

Even with age sensitivity factors, risk calculations based on

animal data may not capture the full range of susceptibility of
the fetus, infant, and young child to carcinogens.

excess of the “de minimus” acceptable cancer risk of one-in-a-million.

The authors recognize a number of scientific uncertainties This analysis highlights the value of incorporating human data in health

HAAS5 40 (20-8.4) 18.5 (8.6-40.1)
Lifetinte cancer cases calculated for systems in the UCMR4 program (thousands)
HAA5 29 (15-6.1) 13.4 (62-29.1)
HAA6Br 5.6 (44-128) 321 (21.4-428)
HAA9 10.9 (5.4-17.5) 414(25.3-76.0)
THM4 4 and HAA9 12.8 (6.5-24.1) 53.7 (31.9-112.8)

associated with the calculation of health risks from both

Lifetine cancer risk calculated for systems in the UCMR4 program

SCAN ME

animal toxicology and epidemiology data. risk assessments, which are currently primarily based on animal studies.

Cumulative cancer risk estimates

-5 (3.5 % 10-5. -4
for THM4 ¢ and HAA9. 7.0x107° (35x107°-1.3x 107%)

29% 1074 (L7 x 107162 x 107%)




