Guidelines for Reporting Ethylene Oxide Emissions from

Sterilization Processes
December 2024

STACK EMISSION SOURCES FROM ETHYLEN OXIDE STERILIZERS:

Ethylene oxide is used to sterilize medical equipment/devices which are moisture or heat sensitive
and cannot be sterilized by steam/heat. Ethylene oxide stack emission sources from sterilization
process are identified as follows:

1. Sterilization Chamber Vent:

Products are loaded into a sterilization chamber and ethylene oxide gas is injected into this
chamber. After the sterilizing time is complete, the chamber undergoes several air exchanges to
reduce the concentration of ethylene oxide within the products. Emissions from the sterilization
chamber are vented to an air pollution control equipment.

2. Chamber Exhaust Vent:

The chamber exhaust vent is the vent at the back of sterilization chamber. This vent is activated
when the door of sterilization chamber is opened for transferring the products. The chamber
exhaust vent reduces the worker exposure to ethylene oxide when products are transferred out of
the chamber. Emissions from the chamber exhaust vent are also vented to air pollution control
equipment.

3. Aeration Room Vent:

After sterilization, the products are transferred to an aeration room, where ethylene oxide
continues to be off gassed. Emissions from the aeration room are controlled by air pollution
control equipment.

4. Fugitive Emissions:

Fugitive ethylene oxide emissions from the sterilization processes include leaks from storage and
dispensing, pre-aeration and post-aeration handling of sterilized products, leaks from vacuum
pumps, and non-oxidizer air pollution control equipment.

For annual emission reports, ethylene oxide emissions from sterilizers can be reported as four
separate processes if each stack emission source (identified as Item Nos. 1, 2 and 3 above) has its
own air pollution control system. However, these stack emission sources (Item Nos. 1, 2 and 3) may
also be vented to the same air pollution control equipment. Therefore, emissions from multiple
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emission sources can be combined and reported under one process if these emission sources have a
common APC system.

Fugitive emission must be reported as a separate process and control efficiency is not applicable for
fugitive emission.

EMISSION FACTORS:

Emission factors from the most recent South Coast AQMD approved source test should be used for
reporting ethylene oxide emissions from sterilization processes. If a source test is not available, the
default emission factors in the table below may be used for reporting ethylene oxide emissions:

Processes Emission Factors Cont.r ol
Efficiency
Fugitive Emissions 0.0064 Ib/1b* NA

Use EF from most recent source test results
Sterilization chamber | or

0.9336 Ib/Ib (uncontrolled emission factor)” | Use control
Use EF from most recent source test results | efficiency from
Acration Room or most recent
0.04 1b/Ib (uncontrolled emission factor)” source test

Use EF from most recent source test results results
Chamber Exhaust Vent | or

0.01 1b/Ib (uncontrolled emission factor)”
1*Dataﬁ’om EPA Presentation on Ethylene Oxide/Commercial Sterilizers “Emissions Calculations and Exposure Modeling” (May 12, 2022)
(https.://www.4cleanair.org/wp-content/uploads/EtO-Sterilizer-National-Webinar-for-SLTs-Part-2_May-12-2022 FINAL .pdf)

If emissions from sterilization chamber, aeration room and chamber exhaust vent are vented to
common air pollution control equipment, reporters should use the emission factor developed from
the most recent South Coast AQMD approved source test. If emission factors from source test are
not available, the combined uncontrolled emission factor (0.9836 Ib/Ib) may be used for the
sterilization chamber, aeration room, and chamber exhaust vent. Fugitive emissions should be
added as a separate process or device with the emission factor of 0.0064 1b/1b.

HOW TO REPORT:

The following information is required for reporting ethylene oxide emissions from sterilizers:

1. Annual throughput of ethylene oxide.
2. Ethylene oxide emission factors and control efficiencies for the APC system(s) from most
recent South Coast AQMD approved source test results.
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Instructions on How to Enter Information in AER webtool:

Click “Emission Sources (ES)” (item No. 5 in Navigation Menu on the left). The reporting tool
displays existing emission sources in the green table shown at the bottom of the screen. If the
sterilization equipment is not listed, click on the “Add New Emission Source” link.

Facility Comments

Emission Sources (ES) Classification

1. Facility Information
2. Status Update

3 Summary: This section contains facility permit profile. Please make sure that every device has a specified Emission Source
3. Combustion Fuels

(ES). New emission sources can also be added.
4. Emissions Release

Locations Instruction: Add Devices (emissions sources) by clicking "Add New Emission Source”. Edit devices by clicking "Profile” under the
Emission Source (ES) Column. Add emission data by clicking "Open" under the Emissions colunin. Upload storage

6. Report Process/Emissions tank data by clicking on link "Click here" below.

7. Additional Texic

Substances Production and

Usage Storage Tank Emissions Batch File Import - Click here for more instructions.
8. Architectural Coatings

9. Certified Clean Air
Solvents

10. Perform Data Validation

11. Review Summaries
12. Print Facility Report Displaying 1 emission sources.
13. Report Submission
AN Permit NO
AER Device ID Permit Device ID

Search Emission Sources

Search: Print Preview
Emission . £s
Permit  PermitEquipment  AER Device  ES Source. as . Release
= Emisions | SAMN S Pemi RO NS sy Description D Name  STOU2  category Emissions EQUIPMENt PERP | ocationtinkeq ES StALUS

Fill out information for the Emission Source such as A/N, ES Name, Operating ES Status. After
entering the operating ES status, the orange Categorize Emission Sources button will appear. Click
on orange Categorize Emission Sources button, the AER Webtool will take user to Categorize
Emission Source screen for selecting the emission process.

Edit Emission Source
Facility Comments

1. Facility Information Instruction: Add new emissions sources using information found on permits, manufacturers specifications, or identifying
2. Status Update placards. Select the Operating ES Status that best reflect the device’s operation for this reporting period. All areas
3. Combustion Fuels with a Red Asterisk (*) must be addressed. Note: Some devices have been pre-populated, verify that the

4. Emissions Release information is correct

Locations

5. Emission Sources (ES)

6. Report Process/Emissions Permitted

7. Additional Toxie AN 123456 [Add New v| @

Substances Production and PERP Equipment{CARE's

Usage Portable Exuipment (i )

8. Architectural Coatings Registration Program)

:;ﬁ:::md Clean Air Permit Ho. o

10. Perform Data Validation RantacelD

11. Review Summaries e
12. Print Facility Report Description

13. Report Submission

AER Device ID will be assigned upon saving
ES Name sterilizer .
Operating ES Status Normal Operation 9"
Comment
y
Emission Source Category I I
Design Capacity T T v
or or
or Cancel

Click here to delete this emission source and associated dat

Ethylene oxide emissions from sterilizers can be reported as fource separate processes:

(1) Emissions from sterilization chamber
(2) Emissions from aeration room
(3) Emissions from chamber exhaust vent, and
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(4) Fugitive emissions

If the emissions from Items No. 1, 2 and 3 (listed above) are vented to common air pollution control
equipment, reporter can combine emissions from Items No. 1, 2 and 3 into one process.

In this tutorial, we assume EtO emissions from sterilization, aeration chambers and chamber
exhaust vents are vented to a common APC system.

1.Adding process for emissions from sterilization/aeration chambers and chamber exhaust
vents (Process ID P1):

From Categorize Emission Source screen, click on No. 7 and click on the check box Other
Process Equipment to select this option. Click on the orange Save button to save the selected
process.

Categorize Emission Source

Permitted A/N Permit No Permit Device ID Permit Equipment Description AER Device ID ES Name
Yes 123456 ESnull sterilizer

I

. External Combustion Equipment (e.g., boiler, dryer, oven, furnace, heater, afterburner, flare, kiln or incinerator) click here to select one the
following Equipment:

[~

. Internal Combustion Equipment (e.g., internal combustion engine (excluding vehicles), turbine or micro turbine) click here to select one of the
following Equipment:

w

. Spray Coating/Spray Booth (e.g., coatings, solvents, adhesives, etc.) click here to select one of the following Equipment:

S

. Other Use of Organics (e.g., coatings, solvents, inks, adhesives, etc.) except in Spray Coating/Spray Booth, click here to select one of the
following Equipment:

wu

. Liguid Storage Tank (e.g. Underground, Aboveground, Small Tanks, Dispensing Systems) click here to select one of the following Equipment:

o

. Fugitive Components (Emission Leaks from Process Components per Rule 462, 1173 and 1176), click here to select all applicable Equipment:

i il 1 y of the groups mentioned above), click click here to mark "Other Process Equipment”:
Other process equipment

Click on orange “Save and Proceed to Process Reporting” button.

Click the blue Open link next to Process ID P1(Other Process Emissions) in the Process
References pop-up box (see below).

Process References

permit PEFmit  Permit AER . Rel
Emissions A/N Er:’“' Device Device Device ES Name Group t‘"‘:e Emissions? Equipment PERP t.“ “Ls.'eked
& D Description 1D Name Category D
Other
Coe) ES3  Sterilizer g’r‘;‘:ersses ¥ process N N
equipment
Process ID Source Group Process/Material /Fuel Name Status Operation Type
P1 Other Process Emissions Work in progress routine

Click on the blue “Open” link in the green table under Step 1. Identify the Process Name and fill
out the Activity Code by selecting the appropriate information from the drop-down menu from
each box. The sample entries for the sector, industry, operation, process, and rule for sterilization
operations are shown on the screenshot below. Click the orange “Save” button to close the pop-
up window for Step 1.
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Edit Emission Process - Other Processes x

AR Permit Process Rule
DEI\gce Deern | AN = = Activity sCC

Miscellaneous Operations and Services :
ES3 123456 P1 1405 Sterilization : Health Care - Hospitals :
Sterilization with Ethylene Oxide

AER Device ID ES3 AER Device Name  Sterilizer
PERMITTED AN: 123456 permit Device ID
Process ID PL Process Name [sterilization, aeration and |
Process Comment
scc
Activity Code * Sector:
Miscell: Operations and Services V|
Industry:
| sterilization |
Operation:
|Hea|th Care - Hospitals V|
Process:
| sterilization with Ethylene Oxide |
Rule # 1405 [z] * Add Rule

Click the blue Open link on the Step 2 Throughput section. Enter the Annual Throughput, unit of
throughput, Throughput Type, and Throughput Origin as shown below. Click the orange Save

Edit Throughput Information - Other Processes ®
AER Permit Process Rule i
Device ID  Devicern | A/M D # L2l EEE
ES3 123456 P1 1405 | Miscellaneous Operations and Services : Sterilization : Health

Care - Hospitals : Sterilization with Ethylene Oxide
Annual Throughput

“Nlbs v

10,000.00000000

Annual Throughput

Throughput Type

Throughput Origin Product or raw material records e.g. receipts/invoices/bills v | *

Throughput Comment

Click on the orange “Add New” button under Step 3 (Criteria Emissions).

Click on the blue open link next to VOC in the pollutant column, enter Emission Factor,
Control Efficiency and Emission Factor Data Source in the pop-up window. Click the “Save”
button to close the window for Criteria Emission Information.

Open Criteria Emission Information - Other Processes x
AER Permit Process Rule -

Device D Devicern /M 03] # Activity sec

E=3 123456 p1 1405 Miscellaneous Operations and Services : Sterilization : Health

Care - Hospitals : Sterilization with Ethylene Oxide
Annual Throughput
10,000.00000000 |bs

Pollutant =
Emission Factor (EF) 9.83600000e-1 Ibs/lbs
U Controlled EF value

mark checkbox if EF listed represents EF determined after control)
Overall Control Efficiency 0.99500000

Emission Factor Comment

4
If not using AQMD default emission factor please provide detailed
references in the Emission Factor Comment box above or upload file
with the information.

Processes without this information are subject to audit.

Emission Factor Data Sourcefl | Source Test vfl=
Emissions 9.83600000e+0 lbs
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Click on the orange “Add New” button on the bottom of the green table under Step 4 (Toxic

(TAC/ODC) Emissions).

Select Ethylene Oxide as the TAC pollutant. Enter the Emission Factor, Control Efficiency and
Emission Factor Data Source. Click “Save” button to close the window for Toxic (TAC/ODC)

Emissions Information.

Open Toxic (TAC/0ODC) Emission Information - Other Processes

AER Permit

Process Rule
Device ID  Device ID AN

== = Activity scC

B oace 1ags | Miscellanecus Operstions and Services : Sterilization : Health
o= Jsase
== 122458 o 1405 | care - tals : Sterilization with Ethylene Oxide

TAC Group
cAs # (Pollutant)

Emission Factor (EF)

TAC/ODC Toxic Pollutants / Ozone Depleting Compounds
Pollutant I 11 - Ethylene oxide

11 - Ethylene oxide
75218 - Ethylene oxide

| 2-83600000e-1

| 1bs/ibs

LI Controlled EF value

marl checkbox if EF listed represents EF determined after control)
Overall Control Efficiency 0.99500000

Emission Factor Comment

)
If not using AQMD default emission factor please provide detailed
references in the Emission Factor Comment box above or upload file
with the information.

Processes without this information are subject to audit.

Emission Factor Data Sourcl| [Source Test ~ )=
Emissions 9.83600000e+0 lbs

Click on the orange “Back to Emission Source Process Reference” button to go back Process

Reference.

2.Adding process for Fugitive Emissions (Process ID P2):

From the Process Reference window, click on “Add Process/Material/Fuel”, fill out the

“Process name”, then Click “OK”. The webtool will add Process ID P2.

Process References
- Permit Permit AER ES
Emissions AfN Hulid Device Device Device Ns::'le Group Cﬁ:r:e Emissions? Equipment PERP Lo(ant‘ia(::aLsi:ked
1D Description ID Name gory
Other
Open 123456 ES3 sterilizer Srtg;rsses Y process N N
equipment
Process ID Source Group Process/Material/Fuel Name Status Operation Type
Open P1 Other Process Emissions sten\|zat|onéxa";|?5t\tn:ei;|d chamber Work in progress routine
I o _
|Other Process Emissions v | Process namel[Fugrtive Emission| ||
|

Repeat the same procedure as Process ID P1 above.

For Process ID P2 (Fugitive Emission), use emission factor of 0.0064 Ibs/Ibs, and no control

efficiency should be used for fugitive emission reporting.
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As stated earlier, this example assumes that the sterilization process is vented to a common
air pollutant control device. However, if each part of the sterilization process is vented to its
own air pollution control device, then the fugitive emissions should be added as a separate

device similar to how the sterilization operation was added as a device in the proceeding
instructions.
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