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EtO Use, History, and Background
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Why the Concern Over Ethylene Oxide (EtO)

Ethylene Oxide (EtO) background

» Highly carcinogenic per USEPA

» Original Health Assessment Document published in 1985
» Industries that emit EtO

» As part of the 2014 National Air Toxics Assessment (2014 NATA), Ethylene Oxide risk
value lowered
* USEPA lowered the IRIS value (Inhalation Unit Risk) to 0.003 pg/m3from 0.1 pg/m3
* |nhalation Unit Risk = Concentration at which 1 cancer case is expected

* Inverse is Unit Risk Estimate = Upper-bound excess lifetime cancer risk estimated to result from continuous
exposure to an agent over a lifetime at a concentration of 1 pg/ms3 in air — multiply by concentration
+ Pre-2016 URE = 0.0001 (ug/m3)-t
¢ Post-2016 URE = 0.003 (ug/m3)1

* Expected cancer impacts suddenly >30x higher
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What do AirToxScreen/NATA do?

AirToxScreen / NATA Overview
» Ongoing review of Air Toxics in the US

» Used to learn which air toxics and
emission source types may raise health
risks in certain places

» Only considers risks from breathing these
hazards

» AirToxScreen / NATA is for larger areas —
accounts for exposure and population-
specific data and can be combined with
demographic data to generate EJ Indices

» EtO emissions have impact on
AirToxScreen / NATA

* May influence local/state air toxics programs

AirToxScreen
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Why the Concern Over Ethylene Oxide (EtO)

Ethylene Oxide (EtO) background
» Census tracts now considered

) . .
\"EPA EJSCI’een EPA's Environmental Justice Screening and Mapping Tool (Version 2.12) EJScreen Website | Mobile | Glossary |
OV e r b u r d e n e d W i t h O u t an y C h an g e i n Piease note: Territory data (except Puerto Rico) is not available as comparable to the US. It is only comparable to the territory itself by using the ‘Compare to State' function: L some of the indicators mi
Ric
= T : =3
= ° D x allas, tx > Q P
g - Z/@Pollution and Sources

e I I I I SS I O n S . ®Compare to US OCompare to State

‘“' i I Justice Ind — Pici;?ses)ancer isk (Nationa
» Sterilizers located in GA, CO, FL, (S :

MA, MD, MO, NE, NJ, OK, PA, TN,

TX, VA, & UT -
* Cancer risk can be 100 in 106 as BirTodcs teiory

ITraffic Proximity

far as 1 mile away from a nd i

’Superfund Proximity

sterilization facility based only on e

USEPA modeled results of the EtO =
facility '

|
* This update affected how these L
states implement EJ programs (air };
toxics programs) — PA (AMS), NJ, 2
GA
* Drew attention to EtO Sterilizers

based on EJ Concerns -
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Impact of EtO on Cancer Risk Results

» Conservative modeling inputs

» Several Census Tracks that were below Cancer Risk of 1 in 106 MM were
now over 50 in 10° after 2016 toxicity change for EtO

+ Contributes to being classified as an overburdened census tract

» Most of the impact is due to air emissions
+ EtO in water will chemically breakdown

» US EPA 2018 NATA update showed Cancer Risk over 500:1 MM at several
EtO facilities

» Summer 2022 — EPA looked at over 20 sterilizers where cancer risk is above
100/million and reaching out to impacted communities.

» Will cover public outreach in the next section
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State and Local Involvement on EtO Emissions

» South Carolina

e SCDHEC began collecting samples in 2019

+ 1in 108 cancer risk is 0.01 ppb
+ Sampling locations were between 1.5 ppb to 2.5 ppb

» Georgia

* GA EPD - Installed background monitors near sterilization facilities

+ Monitors near sterilization plants gave readings with calculated Cancer Risks of 1,300 in
106

+ Monitor 300 km from nearest sterilization plant showed Cancer Risk of 1,000 in 10°

» Texas
¢ TCEQ — Pushed back on USEPA

+« TCEQ has own value for their air toxics program

= USEPA rejected the TCEQ IUR of 0.43 pg/m?3 (URE of 2.33E-06 (ug/m3)1; EPA value
1,290x higher)
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Region 7 EtO Monitors?

» One National Air Toxics Trends
Site in the Region — St. Louis

National Ambient Air Toxics Trends Sites

B T
L £
p - OR
It -
- (potes 01 1
= * »
9 \; « TR
| Roc hewrar Wh - Hosbury WA
| A R oo i) SR rowconca R T,
" ) :
- < Aou&-.u.:' 5 > ~r
[T { L=y P g PA
v - (o .
)
: — o T e O
A funed Jnsctin (B A { L &5 5
] - o3 Lot W0, 3" Copyion LAY _Hichnacava
. { < ."-<
- A
j: T Taka 0K ¢ g e
Angar 4 £ | -
- ! 7 waaas doy ° J g *u.-uvdqu
Prowic §2 j g G
- ll y )
| 'I
MATTS Skes !
Y Rueal y L
O Urbes i N
m;r:‘ma::u > Mt ’l..LH
a >

7 Faetem oL

» Using URE of 0.005 (ug/m?3)-1

» Estimated 1,275 in 106 Cancer
Risk

September 2020
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Draft EPA Risk Analysis of EtO Sterilizers
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EPA’s Community Engagement Website

Community Engagement on
Ethylene Oxide (EtO)
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Past outreach efforts to residents with
elevated risk

In August 2022, EPA completed an analysis that showed that ethylene oxide (EtO) emissions from
some commercial sterilizers in the U.S. contribute to elevated cancer risk for people living in
nearby communities. Specifically, exposure over the course of a lifetime (24 hours a day for 70
years) to EtO at concentrations expected to be found near some commercial sterilizers can
increase a person’s risk of developing cancer to at or above 100 in one million.

Over several months, EPA engaged with communities where risk to people who live near
commercials sterilizers was the highest to hear about their concerns and answer their questions
as we shared details about this risk assessment, community risk, and efforts to reduce this risk.
For more information about the specific outreach dates and any available materials for a specific
community, please visit the relevant community pages at the links below.

Note: The risk information on the following pages, from July 2022, is no longer current. EPA
is archiving these maps and pages because they no longer portray everything we know
about risk. In a number of cases, commercial sterilizers have made improvements or
changes to operations that have reduced risks to residents. EPA has proposed two new
actions to address emissions of ethylene oxide from commercial sterilizers and to reduce
risks for people who live, work, or go to school near these facilities. Learn more.

Lakewood, CO

Groveland, FL

Taunton, MA
Hanover, MD
Jessup, MD

Salisbury, MD

Jackson, MO
Columbus, NE
Franklin , NJ
Linden, NJ
Queensbury, NY
Ardmore, OK

Allentown, PA

Erie, PA

2.

Zelienople, PA

Anasco, PR

2.

Villalba, PR
New Tazewell, TN

Memphis, TN

Athens, TX

Laredo, TX

Sandy, UT

Henrico, VA

Review a full list of all commercial sterilizers in the United States.
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EPA’s Community Engagement Website

Announcement

The risk information on this map, from July 2022, is no longer current. EPA is archiving this
map because it no longer portrays everything we know about risk. In a number of cases,
commercial sterilizers have made improvements or changes to operations that have
reduced risks to residents.

EPA has proposed two new actions to address emissions of ethylene oxide from
commercial sterilizers and to reduce risks for people who live, work, or go to school near
these facilities. More information is available at https://www.epa.gov/ethylene-oxide

Lifetime Residential Cancer Risk
(in a million)

[ EtO Sterilizer Facility

B
100 6000

Risk and distance scales are different and specific to each community.
You cannot easily compare one map to another.

0 500 1000 1500 ft

Announcement

The risk information on this map, from July 2022, is no longer current. EPA is archiving this
map because it no longer portrays everything we know about risk. In a number of cases,
commercial sterilizers have made improvements or changes to operations that have
reduced risks to residents.

EPA has proposed two new actions to address emissions of ethylene oxide from commercial
sterilizers and to reduce risks for people who live, work, or go to school near these facilities.
More information is available at https://www.epa.gov/ethylene-oxide
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EPA’s Community Engagement Webinar

» Unprecedented EPA engagement with the community on health risks
» 628 views on YouTube, >700+ participants when the webinar was live

» Questions about:
* Cancer cases around facilities
* Worker safety

T"" ' ‘
* “Why is EPA taking so long?” OYe',VWr
* “How do we have confidence in lifetime AT?QKT)' m\
data reported by the facilities?”

Breathing in EtO over
* Data on cancer clusters? many years can cause 1
: " breast cancer and lymph
* Risks at other communities? aelieht P X

* Etc.

breathe in the ETO that is
I e ar this facility every single day

P Pl o 1500/1:2448

EPA Ethylene Oxide National Public Webinar
Unlisted
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Preliminary Risk Assessment Methodology

» EPA used Human Exposure Module 4
(HEMA4) for the analysis

* Pre-populated Meteorological Data | HEMA
e AERMOD defaults o =
* Used S114 Request Data and/or T MAW
estimates N
* Looks at impacts on a census-tract level - -
doesn’t pinpoint exact locations
* Can define specific receptors if interested -
In a refined assessment A Tond en o SR
BB AERMOD USER GUIDE
EXIT
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Proposed Rulemaking
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Regulatory Fallout of new EtO Standards

* NESHAP — Subpart FFFF (MON), Final

Rule Addressing the toxicity of EtO

+ Revised as part of the RTR (Residual Risk & Technology
Review) - updated 2023 revisions

* NESHAP — Subpart O — Sterilization .
Plants e [
+ Section 114 requests collected, with back and forth R [ B
«+ Proposed rule Conce ks ot |

» EJis a significant focus in EPA’'s proposed rule analysis oo b ey | oTeR pasmilin.”
+ Draft RTR aimed for <100 in 10° cancer risk for all mmﬁ(msemm)
facilities,

= 0.02 ug/m3 concentration (~11 parts per trillion EtO)
+ Set different standards for different EtO usage groups

Trinity £,
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Regulatory Fallout of new EtO Standards

* NESHAP — Subpart O — Sterilization Plants

+ A Glance at the current vs proposed standards

Table 4—Current EtO Standards for Commercial Sterilizers

Existing and
new sources
subcategory
(in any
consecutive 12-

month period)
1

Sterilization
chamber vent

(scv)

Aeration room
vent (ARV)

Chamber
exhaust vent

(CEV)*®

Sources using 10
tons or more of
EtO

Sources using 1
ton or more of
EtO but less than
10 tons of EtO

Sources using
less than 1 ton of
EtO

Q9 percent
emission
reduction (see 40
CFR 63.362(c))

09 percent
emission
reduction (see 40
CFR 63.362(c))

No control
required;
minimal
recordkeeping
requirements
apply (see 40
CFR 63.367(c)))

1 part per million
(ppm) maximum
outlet
concentration or
00 percent
emission
reduction (see 40
CFR 63.362(d))

No control

No control
required; minimal
recordkeeping
requirements
apply (see 40 CFR
63.367(c)))

No control.

No control.

No control
required;
minimal
recordkeeping
requirements
apply (see 40
CFR 63.367(c))).

Emission source

SCV

Group 1 room air emissions at major
sources

Group 1 room air emissions at area
sources

Group 2 room air emissions at major
sources

Group 2 room air emissions at area
sources

Existing or
new?

Existing

New

Existing

Existing

New

Existing and new

Existing and new

Existing and new

Existing

New

E1O use

Atleast 10 tpy

At least 1but less than
10 1py

Less than 1 tpy

At least 10 tpy

At least 1but less than
10 1py

Less than 1 tpy

At least 10 tpy

At least 1 but less than
10 tpy
Less than 1 tpy

At least 10 tpy

At least 1 but less than
10 tpy

Less than 1 tpy

At least 10 tpy

Al least 1 but less than
10 tpy

Less than 1 tpy

At least 10 tpy

At least 1 but less than
10 tpy

Less than 1 tpy

N/A

N/A

N/A

N/A

00 percent emission reduction

99 percent emission reduction

99 percent emission reduction

90 percent emission reduction

99 percent emission reduction

99 percent emission reduction

99 percent emission reduction

99 percent emission reduction

99 percent emission reduction

99 percent emission reduction

99 percent emission reduction

09 percent emission reduction

3.2E~4 Ib/hr

99 percent emission reduction

09 percent emission reduction

3.2E-41b/hr

99 percent emission reduction

09 percent emission reduction

1.3E-3Ib/hr?

13E-3 Ib/hr!

2.8E-31b/hr!

Standards

Follow either the Cycle Calculation Approach or the Bioburden/Biological Indicator Approach to achieve sterility assurance in accordance with 1S0 11135:2014 (July 15,

2014) and I50 11138-1:2017 (March 2017)*

2.8E-3Tb/hr!

CAA section
Current
standard,

Current
standard.

12(d)(5).

Current

standard.

Current
standard.

n2(d)(5).

Current
standard.

12(d)(s).

n2(d)(5).

Current
standard.

12(d)(5).

112(d)(2) and.
(3)

12(d)(5).

112(d)(5).
112(d)(2) and
(-
1u2(d)(s).

112(d)(5)-

112(d)(2) and
(-

112(d)(5).
112(d)(2) and
()8
112(d)(5).

112(d)(5).
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A New Paradigm?

Trinity £,




Additional Transparency and Community Involvement

» EPA used draft EtO IUR In 2014
NATA

» Published into EJScreen — public
attention

» Community engagement page

» Draft risk assessment
* Specific sources identified

» >6,000 cancer cases per 10°

» Community engagement webinar had
>700 attendees

» Litigation?

Announcement

e ris| in aion on this om July 2022, is no longer current. EPA is archiving this

map bec o longer port ays everythi gwek ow about ri k In number of cases,

oommrc lt ilizers hav md e improvements or changes to operations that have
reduced ri k to resd nts.

EPAh s proposed two new actions to addre of ethylene oxide from
commercial steriliz: rs and to redu cenkf r pe! pI wh Iework g t holnear
these facilities. More informatiol ailable at https://www.epa.gov/ethylene-oxide

Lifetime Residential Cancer Risk

» Drastic changes to control ORI 0 o0 sone
requirements o
Trinity 2.,
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Rule Development — What else?

» PFAS and PFOS

» Risk and Technology Review for existing
Maximum Achievable Control Technology
standards

» Primary Copper Smelting next?

» Coke Ovens: Pushing, Quenching, and Battery
Stacks

» Additional MACT standards will continue to be
evaluated

» DOJ Comprehensive EJ Enforcement Strategy
* Prioritize Cases to reduce public health and environmental harm
e Strategic use of all available tools
* Meaningfully engage with impacted communities
* Be transparent about EJ efforts, as well as results of those efforts

Trinity £,
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What does this hold for the future?

» Environmental Justice is a concern everywhere
» EPA has started updating AirToxScreen annually
» More focus on specific hazardous pollutants vs criteria pollutants

» New science on health values can show a pollutant as suddenly more
carcinogenic

» EPA is working on potential health risk effect data for per- and
polyfluoroalkyl substances (PFAS)

* Now a reportable substance under Toxic Release Inventory (TRI)
» Additional public interest in Environmental Justice Issues
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What does this hold for the future?

» ProPublica report is an example of public interest

* “The Most Detailed Map of Cancer-Causing Industrial Air Pollution in
the US”

* Used EPA Risk-Screening Environmental Indicators (RSEI) Model

91 PROPUBLICA

The MostDetailed Map of Cancer-

Causing Industrial Air Pollution
in the U.S.

by Al Shaw and Lylla Younes, Novémber 2, 2021, Updated August 28, 2023
Additional reporting by Ava Kofman
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How to Prepare?

» Be aware of AirToxScreen impacts via EJScreen or AirToxScreen
mapping tool

» Assure TRI reported data is accurate and not overly reported
» Foster ongoing community engagement

» Be aware of hazardous air pollutants of interest (heavy metals, EtO,
PFAS, etc.)
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