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South Coast AQMD EtOActivities Overview
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Rulemaking

Visitaqmd.gov/eto
for additional 
information 
including:

ÅBackground on EtO 
& EtO facilities

ÅAmbient Air 
Monitoring Data

ÅComments by 
Leaders & 
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ÅEnforcement 
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Monitoring
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Hearing 
Board
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Recap from Working Group Meeting #1

ÅIntroduction
ÅSouth Coast AQMD background

ÅOverview of Ethylene Oxide
ÅEtO background & health effects
ÅEtO sterilization process
ÅAlternative methods of sterilization

ÅRegulatory Background
ÅRisk assessment history
ÅFederal, state, and local regulations
ÅExisting Rule 1405 requirements

ÅRule Development Process
ÅWorking Group Meetings
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Key Comments and Responses

Comment #1
Risk and Impacts

ωAB2588 Toxic 
Hotspots risk 
assessment

ωOngoing 
ambient air 
monitoring

ωMonitoring 
findings will be 
discussed today

Comment #2
EtO Alternatives

ωEtO is the 
primary method 
of sterilization 
in the US

ωFor many 
medical 
devices, EtO is 
the only proven 
method of 
sterilization

Comment #3
Control Technology

ωTo be 
discussedtoday

Comment #4
Warehouses

ωWritten 
questionnaires 
sent to over 70 
FDA-registered 
locations

ωMobile 
measurements 
will be 
conducted near 
warehouses
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EtOFacilities

EtOMonitoring Efforts and Findings

Sterilization Process and Emission Sources

EtOControl/Capture Technologies





Introduction
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ÅEtOis used in varying amounts by 
different facilities
ÅIdentify EtOusage to assess 

potential emissions
ÅEvaluate facility distance to 

receptors to understand potential 
exposure
ÅOverview
ÅEtOpermitted use
ÅActual usage of EtO
ÅFacility type
ÅLocations of EtOfacilities
ÅDistance to receptors



Facility EtO Permitted Use
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Permitted Use by Rule 1405 CategoryÅPermitted Use
ÅEtO annual usage limit

ÅListed in permits and enforceable

ÅExisting rule requirements are more 
stringent for larger facilities based 
on permitted use

ÅTotal combined permitted use 
approximately 2.7 million lbsof EtO 
per year
ÅVast majority from large facilities

ÅAnnual permitted use ranging 
from 10,000 to 1,314,000 lbs



Facility EtO Actual Usage
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Actual Usage by Rule 1405 CategoryÅActual Usage
ÅAmount of EtOused annually

ÅDetermined by inspection reports or 
available data

ÅMost recent data available used

ÅTotal combined actual usage is 
approximately 1.4 million lbsof EtO
per year
ÅVast majority from large facilities

ÅAnnual usage ranging from 1,764 
to 878,000 lbs



Facility Type
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ÅEtO is used in varying amounts by different types of industries

Rule 1405 Category
(annual usage)

Contract 
Sterilization

Medical 
Manufacturing

Surgical or 
Veterinary

Educational or 
Zoological

Large (More than 4,000 lbs) 7 0 0 0

Medium (400 to 4,000 lbs) 0 3 0 0

Small (4 to 400 lbs) 0 1 2 0

Exempt (Less than 4 lbs) 0 0 0 3

Sources for images above: steris-ast.com, brighton-science.com, washingtonavevet.com, brevardzoo.org, respectively



Facility Locations
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ÅLarge and medium EtOfacilities 
primarily located in commercial or 
industrial zones

ÅWorker receptor
ÅWorkers can be at the same location 

during almost their entire daily work 
shift 
ÅOffsite worker receptor within 300 ft 

of large or medium EtOfacilities 
ÅOnsite worker concerns addressed 

by Occupational Safety and Health 
Administration (OSHA)

Note: 10 facilities included above
Source: Google Earth



Facility Distance to Residential/Sensitive Receptors
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Rule 1405 
Category

< 300 ft 300 to 
1000 ft

> 1000 ft

Large 0 3 4

Medium 1 1 1

Small 1 0 2

ÅResidential/sensitive receptors

ÅResidences: private homes, 
apartments, and condominiums

ÅSchools and daycare centers

ÅHealthcare facilities

ÅRule 1402 Control of Toxic Air 
Contaminants from Existing 
SourcesŀƴŘ !ƛǊ ¢ƻȄƛŎ άIƻǘ {Ǉƻǘǎέ 
Program (AB 2588) risk 
assessments will address site-
specific issues

Distance from Rule 1405 Facilities to 
Residential/Sensitive Receptors



Summary of EtOFacility Analysis
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LargeEtOfacilities accounted for 
almost all EtOusage:

ÅContract sterilization facilities

ÅClosest receptors are offsite workers

ÅFacilities located more than 300 ft 
away from residential/sensitive 
receptors

Source: Google Earth





Introduction
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ÅAmbient air monitoring is the systematic 
assessment of pollutant levels by measuring 
the quantity and types of certain pollutants 
in the surrounding, outdoor air
ÅAssess the extent of air pollution impactin the real 

world

ÅEvaluate the effectiveness of emissions control 
strategies

ÅUSEPA and OEHHA reassessing toxicity of 
EtO, prompting South Coast AQMD to 
conduct air monitoring near EtO emission 
sources

ÅMethodical approach was developed to 
monitor EtO levels



Methodical EtOMonitoring Approach
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ωMobile measurements 
using PTR-MS mobile 
platform

ωCollect instantaneous 
όάƎǊŀōέύ ǎŀƳǇƭŜǎ

ωAssess need for further 
measurements

Initial 
Measurements

Determine locations for 
periodic monitoring using:

ÅInitial screening results

ÅMeteorological information

ÅFacility information

Site 
Identification ωCollect canister samples at 

the selected locations at 
regular intervals

ωLaboratory analysis using 
USEPA Method TO-15/TO-
15A

Time-Integrated 
Monitoring



Exploratory Mobile Measurements
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ÅProton Transfer Reaction ςMass 
Spectrometer (PTR-MS) Mobile Platform

ÅReal-time detection of Volatile Organic 
Compound (VOC) signals, including signals 
associated with EtO

ÅMeasurenear the facility, in upwind 
anddownwind areas, and in nearby 
communities

ÅIf enhanced EtO-related signals are 
detected, grab samples are collected for 
confirming and quantifying EtOlevels using 
laboratory analysis



Sampling Options
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Grab (Instantaneous)Samples
ÅSampling spans < 2 minutes
ÅCollected as needed
ÅUsed to complement mobile 

measurements

Time-Integrated Samples
ÅCollection is typically 24 hours
ÅFor periodic monitoring at fixed sites
ÅRecurring frequency (e.g., 1 in 3 days)



Laboratory Analysis
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Samples
Silica-lined canisters 
provide most inert 

environment for VOCs

Method
USEPA Compendium 

TO-15/TO-15A 
for VOCs

Instrument
Gas Chromatograph-
Mass Spectrometer 

(GC-MS) with 
pre-concentrator

Real-time monitors for continuous EtOmeasurements have been developed and are being evaluated by USEPA



TO-15/TO-15A Measurement Challenges 
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Å TO-15/TO-15A is the only USEPA approved 
method for EtO analysis

ÅOther laboratories observed some EtO growth 
in canisters

ÅSouth Coast AQMD uses silica-lined stainless 
steel canisters to reduce/prevent EtO growth

ÅPreliminary results of in-house study confirm 
EtO growth is not observed



Initial Mobile Measurements

21

Sylmar Vernon Irvine

Carson

Ontario Temecula



22

Monitoring Site Identification
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Wind

Wind
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Ongoing Time-Integrated Sampling Efforts

Vernon Facility

Facility


