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U.S. Department 1200 New Jersey Avenue, SE
of Transportation Washington, DC 20590

Pipeline and Hazardous
Materials Safety
Administration

June 10, 2021

Mr. Pete Z

Director of Global Regulatory Compliance
Arcimoto, Inc.

2034 W 2" Ave

Eugene, OR 97402-7105

Reference No. 21-0050
Dear Mr. Z:

This is in response to your May 6, 2021, email requesting clarification of the Hazardous
Materials Regulations (HMR; 49 CFR Parts 171-180) applicable to lithium batteries in electric
vehicles. Your questions are paraphrased and answered as follows:

Ql:  You ask whether a lithium ion battery contained in an electric vehicle and securely
fastened to the battery holder must comply with all of the requirements in § 173.185.

Al:  An electric vehicle powered by a lithium-ion battery that is transported with the battery
installed should be classed as “UN3171, Battery-powered vehicle, 9” and offered for
transportation and transported in accordance with § 173.220 of the HMR. A battery in an
electric vehicle shipped in accordance with § 173.220 must be: (1) securely fastened in its
holder/compartment; (2) protected in such a manner as to prevent damage and short
circuits; and (3) of a type that successfully passed tests in the United Nations (UN)
Manual of Tests and Criteria as specified in § 173.185.

Q2:  You ask whether a lithium ion battery—one that is removed from an electric vehicle and
packed separately from the vehicle—must comply with the requirements in § 173.185.

A2:  When a lithium-ion battery is removed from an electric vehicle and packed separately,
the battery must be shipped as “UN3480, Lithium ion batteries, 9" and prepared in
accordance with the applicable requirements specified in § 173.185.

I hope this information is helpful. Please contact us if we can be of further assistance.

Sincerely,

T. Glenn Foster
Chief, Regulatory Review and Reinvention Branch
Standards and Rulemaking Division
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Interp request forwarded from counsel.

Thanks,

Dirk Der Kinderen

Chief, Standards Development Branch
PHMSA

202-366-4460

From: Horsley, Adam (PHMSA)

Sent: Monday, May 10, 2021 11:00 AM

To: DerKinderen, Dirk (PHMSA) <Dirk.DerKinderen@dot.gov>

Cc: Tsaganos, Vasiliki (PHMSA) <vasiliki.tsaganos@dot.gov>; Tackett, Christina (PHMSA)
<christina.tackett@dot.gov>; Ross, Robert (PHMSA) <robert.ross@dot.gov>

Subject: FW: Arcimoto -- 49 CFR § 173.185 -- Request PHMSA Office of Chief Counsel guidance

Hi Dirk,
Can you please treat the questions below as a request for an interpretation?
Thanks,
- Adam

Adam Horsley
Deputy Assistant Chief Counsel, Office of Chief Counsel

US Department of Transportation

Pipeline and Hazardous Materials Safety Administration
1200 New Jersey Avenue, S.E., Washington, D.C. 20590

Office: 202.366.8000 ¢ Facsimile: 202.366.7041

' . Call betore youdig. 9

PRIVILEGED & CONFIDENTIAL: This e-mail, including any attachments, is confidential, intended
only for the named recipient(s) above and may contain information that is privileged, confidential,
attorney work product or otherwise legally protected. If you have received this message in error, or are
not the named recipient(s), please immediately notify me and permanently delete this e-mail message and
any attachments from your workstation and/or network mail system.

From: Pete Z [mailto:petez@arcimoto.com]
Sent: Thursday, May 6, 2021 7:35 PM

To: Chief Counsel, PHMSA (PHMSA) <phmsachiefcounsel@dot.gov>
Cc: Regulatory Affairs <regulatory@arcimoto.com>; Gerrit Hurenkamp <gerrith@arcimoto.com>
Subject: Arcimoto -- 49 CFR § 173.185 -- Request PHMSA Office of Chief Counsel guidance
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https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.linkedin.com%2Fcompany%2Fpipeline-and-hazardous-materials-safety-administration%2F&data=04%7C01%7CAlice.Dodd%40dot.gov%7Ccc845ab7c9144169c2cc08d913c4d3c9%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C637562558345598923%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=9XDjcQDul5uPtkgkOAE6sBRUnLTdKxwp%2F4wuHMvcKzM%3D&reserved=0
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CAUTION: This email originated from outside of the Department of Transportation (DOT). Do not click on links or
open attachments unless you recognize the sender and know the content is safe.

Hello PHMA Chief Counsel,

Thanks for speaking with me earlier today!

I'm doing some research to confirm or reject that fully battery-electric motor vehicles (EV)
will need to comply with 49 CFR § 173.185.
Here's my research so far:

PHMSA's Interim Final Rule (IFR) became effective on March 6, 2019, see attached
PDF "FedReg PHMSA 49 CFR 172-173 HazMat Enhanced Safety Li-ion 2019 03 06"
Test summaries of demonstrated compliance are required starting Jan 1, 2022, see
attached PDF "FedReg PHMSA 49 CFR 171-180 HazMat Harmonization With Intl Stds
2020 05 11"

EV batteries are typically shipped contained within new vehicles, but also shipped
separately to repair partners for service, warranty, and part sales. UNECE Transport of
Dangerous Goods regulations for ground, air, & marine transport, such as UN

38.3 is relevant, and was "harmonized" by above PHMSA regulations.

Typical EV battery-packs are 20,000+ Watt-hours and weigh hundreds of pounds.

For some EV, each battery contains cells or a series of cells that are connected in
parallel, all battery control mechanisms like BMS, contactors, major fuses, etc are
external to the batteries, and there are no means inside the battery of preventing reverse
current flow.

Per 173.185(a)(3), “Beginning January 1, 2022 each manufacturer and subsequent
distributor of lithium cells or batteries manufactured on or after January 1, 2008, must
make available a test summary.” The test summary requirements are listed 173.185(a)
(3)(1) to (x).

Per 173.185(a)(4), there is no stated phase-in date, so it appears that for subject cells and
batteries, “each lithium cell or battery must: (i) Incorporate a safety venting device or be
designed to preclude a violent rupture, (ii) Be equipped with means of preventing
external short circuits; and (iii) Be equipped with a means of preventing dangerous
reverse current flow (e.g., diodes or fuses) if a battery contains cells, or a series of cells
that are connected in parallel.”

Per 173.185(c) and (c)(1), “smaller cells or batteries” may be exempt if the “Size limits”
is met where “The Watt-hour (Wh) rating may not exceed 20 Wh for a lithium ion cell
or 100 Wh for a lithium ion battery.”

Per 173.185(c)(1), “After December 31, 2015, each lithium ion battery subject to this
provision must be marked with the Watt-hour rating on the outside case.”

Per 173.220(d), "Where the lithium battery is removed from the vehicle and is packed
separate from the vehicle in the same outer packaging, the package must be consigned
as “UN 3481, Lithium ion batteries packed with equipment” or “UN 3091, Lithium
metal batteries packed with equipment” and prepared in accordance with the
requirements specified in §173.185."

I've completed an iSearch. NHTSA.gov review, found three letters from NHTSA Chief
Counsel that are relevant to PHMSA 173.185, please see attached PDF.

Questions for PHMSA:


https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ecfr.gov%2Fcgi-bin%2Ftext-idx%3FSID%3D70cb890a88bc3c250fe1c304acee7dcd%26mc%3Dtrue%26node%3Dse49.2.173_1185%26rgn%3Ddiv8&data=04%7C01%7CAlice.Dodd%40dot.gov%7Ccc845ab7c9144169c2cc08d913c4d3c9%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C637562558345618833%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=l3Rn8DWeVjHO1Rw3Zoz9ylPN3DcV80XrMsz4utOSdK4%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Funece.org%2Frev7-files&data=04%7C01%7CAlice.Dodd%40dot.gov%7Ccc845ab7c9144169c2cc08d913c4d3c9%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C637562558345618833%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=4dQCWPKdl2RkvxQqYmwZyOswQK4nVrYuI%2FXFb%2Bu6LdI%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Funece.org%2Frev7-files&data=04%7C01%7CAlice.Dodd%40dot.gov%7Ccc845ab7c9144169c2cc08d913c4d3c9%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C637562558345618833%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=4dQCWPKdl2RkvxQqYmwZyOswQK4nVrYuI%2FXFb%2Bu6LdI%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fisearch.nhtsa.gov%2F&data=04%7C01%7CAlice.Dodd%40dot.gov%7Ccc845ab7c9144169c2cc08d913c4d3c9%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C637562558345628792%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=hctn4KVQJe3qZRsPwYGNbZfIq%2FUUP6mSvQDhHEhtpck%3D&reserved=0

If a Li-ion battery is intended for a motor vehicle and is not "smaller," then is
compliance to 49 CFR 173.185 required for either or both of the following conditions?

1. Where the Li-ion battery is contained in the vehicle and securely fastened in the
battery holder of the vehicle;

2. Where the Li-ion battery is removed from the vehicle and is packed separate
from the vehicle.

o If PHMSA has already provided guidance to other EV motor vehicle OEM (such as
Ford, GM, Toyota, etc) in response to same/ similar questions, then can you share this
guidance with me so we don't unnecessarily cover the same ground?

I look forward to speaking with you at your very earliest convenience. Please feel free to call
me anytime.

Thank you,

Pete Z

Director of Global Regulatory Compliance
Arcimoto, Inc.

mobile 541-846-8198
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Interp request forwarded from counsel.

Thanks,

Dirk Der Kinderen

Chief, Standards Development Branch
PHMSA

202-366-4460

From: Horsley, Adam (PHMSA)

Sent: Monday, May 10, 2021 11:00 AM

To: DerKinderen, Dirk (PHMSA) <Dirk.DerKinderen@dot.gov>

Cc: Tsaganos, Vasiliki (PHMSA) <vasiliki.tsaganos@dot.gov>; Tackett, Christina (PHMSA)
<christina.tackett@dot.gov>; Ross, Robert (PHMSA) <robert.ross@dot.gov>

Subject: FW: Arcimoto -- 49 CFR § 173.185 -- Request PHMSA Office of Chief Counsel guidance

Hi Dirk,
Can you please treat the questions below as a request for an interpretation?
Thanks,
- Adam

Adam Horsley
Deputy Assistant Chief Counsel, Office of Chief Counsel

US Department of Transportation

Pipeline and Hazardous Materials Safety Administration
1200 New Jersey Avenue, S.E., Washington, D.C. 20590

Office: 202.366.8000 ¢ Facsimile: 202.366.7041

' . Call betore youdig. 9

PRIVILEGED & CONFIDENTIAL: This e-mail, including any attachments, is confidential, intended
only for the named recipient(s) above and may contain information that is privileged, confidential,
attorney work product or otherwise legally protected. If you have received this message in error, or are
not the named recipient(s), please immediately notify me and permanently delete this e-mail message and
any attachments from your workstation and/or network mail system.

From: Pete Z [mailto:petez@arcimoto.com]
Sent: Thursday, May 6, 2021 7:35 PM

To: Chief Counsel, PHMSA (PHMSA) <phmsachiefcounsel@dot.gov>
Cc: Regulatory Affairs <regulatory@arcimoto.com>; Gerrit Hurenkamp <gerrith@arcimoto.com>
Subject: Arcimoto -- 49 CFR § 173.185 -- Request PHMSA Office of Chief Counsel guidance
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CAUTION: This email originated from outside of the Department of Transportation (DOT). Do not click on links or
open attachments unless you recognize the sender and know the content is safe.

Hello PHMA Chief Counsel,

Thanks for speaking with me earlier today!

I'm doing some research to confirm or reject that fully battery-electric motor vehicles (EV)
will need to comply with 49 CFR § 173.185.
Here's my research so far:

PHMSA's Interim Final Rule (IFR) became effective on March 6, 2019, see attached
PDF "FedReg PHMSA 49 CFR 172-173 HazMat Enhanced Safety Li-ion 2019 03 06"
Test summaries of demonstrated compliance are required starting Jan 1, 2022, see
attached PDF "FedReg PHMSA 49 CFR 171-180 HazMat Harmonization With Intl Stds
2020 05 11"

EV batteries are typically shipped contained within new vehicles, but also shipped
separately to repair partners for service, warranty, and part sales. UNECE Transport of
Dangerous Goods regulations for ground, air, & marine transport, such as UN

38.3 is relevant, and was "harmonized" by above PHMSA regulations.

Typical EV battery-packs are 20,000+ Watt-hours and weigh hundreds of pounds.

For some EV, each battery contains cells or a series of cells that are connected in
parallel, all battery control mechanisms like BMS, contactors, major fuses, etc are
external to the batteries, and there are no means inside the battery of preventing reverse
current flow.

Per 173.185(a)(3), “Beginning January 1, 2022 each manufacturer and subsequent
distributor of lithium cells or batteries manufactured on or after January 1, 2008, must
make available a test summary.” The test summary requirements are listed 173.185(a)
(3)(1) to (x).

Per 173.185(a)(4), there is no stated phase-in date, so it appears that for subject cells and
batteries, “each lithium cell or battery must: (i) Incorporate a safety venting device or be
designed to preclude a violent rupture, (ii) Be equipped with means of preventing
external short circuits; and (iii) Be equipped with a means of preventing dangerous
reverse current flow (e.g., diodes or fuses) if a battery contains cells, or a series of cells
that are connected in parallel.”

Per 173.185(c) and (c)(1), “smaller cells or batteries” may be exempt if the “Size limits”
is met where “The Watt-hour (Wh) rating may not exceed 20 Wh for a lithium ion cell
or 100 Wh for a lithium ion battery.”

Per 173.185(c)(1), “After December 31, 2015, each lithium ion battery subject to this
provision must be marked with the Watt-hour rating on the outside case.”

Per 173.220(d), "Where the lithium battery is removed from the vehicle and is packed
separate from the vehicle in the same outer packaging, the package must be consigned
as “UN 3481, Lithium ion batteries packed with equipment” or “UN 3091, Lithium
metal batteries packed with equipment” and prepared in accordance with the
requirements specified in §173.185."

I've completed an iSearch. NHTSA.gov review, found three letters from NHTSA Chief
Counsel that are relevant to PHMSA 173.185, please see attached PDF.

Questions for PHMSA:


https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ecfr.gov%2Fcgi-bin%2Ftext-idx%3FSID%3D70cb890a88bc3c250fe1c304acee7dcd%26mc%3Dtrue%26node%3Dse49.2.173_1185%26rgn%3Ddiv8&data=04%7C01%7CAlice.Dodd%40dot.gov%7Ccc845ab7c9144169c2cc08d913c4d3c9%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C637562558345618833%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=l3Rn8DWeVjHO1Rw3Zoz9ylPN3DcV80XrMsz4utOSdK4%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Funece.org%2Frev7-files&data=04%7C01%7CAlice.Dodd%40dot.gov%7Ccc845ab7c9144169c2cc08d913c4d3c9%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C637562558345618833%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=4dQCWPKdl2RkvxQqYmwZyOswQK4nVrYuI%2FXFb%2Bu6LdI%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Funece.org%2Frev7-files&data=04%7C01%7CAlice.Dodd%40dot.gov%7Ccc845ab7c9144169c2cc08d913c4d3c9%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C637562558345618833%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=4dQCWPKdl2RkvxQqYmwZyOswQK4nVrYuI%2FXFb%2Bu6LdI%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fisearch.nhtsa.gov%2F&data=04%7C01%7CAlice.Dodd%40dot.gov%7Ccc845ab7c9144169c2cc08d913c4d3c9%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C637562558345628792%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=hctn4KVQJe3qZRsPwYGNbZfIq%2FUUP6mSvQDhHEhtpck%3D&reserved=0

If a Li-ion battery is intended for a motor vehicle and is not "smaller," then is
compliance to 49 CFR 173.185 required for either or both of the following conditions?

1. Where the Li-ion battery is contained in the vehicle and securely fastened in the
battery holder of the vehicle;

2. Where the Li-ion battery is removed from the vehicle and is packed separate
from the vehicle.

o If PHMSA has already provided guidance to other EV motor vehicle OEM (such as
Ford, GM, Toyota, etc) in response to same/ similar questions, then can you share this
guidance with me so we don't unnecessarily cover the same ground?

I look forward to speaking with you at your very earliest convenience. Please feel free to call
me anytime.

Thank you,

Pete Z

Director of Global Regulatory Compliance
Arcimoto, Inc.

mobile 541-846-8198



Andrews

21-0050a
From: DerKinderen, Dirk (PHMSA)
To: Dodd, Alice (PHMSA)
Subject: FW: Arcimoto -- 49 CFR § 173.185 -- Request PHMSA Office of Chief Counsel guidance
Date: Tuesday, May 11, 2021 11:12:52 AM
Attachments: FedReg PHMSA 49 CFR 172-173 HazMat Enhanced Safety Li-ion 2019 03 06.pdf

FedReg PHMSA 49 CFR 171-180 HazMat Harmonization With Intl Stds 2020 05 11.pdf
iSearch.NHTSA.qov - Letter from NHTSA DD.Kinderen to DHL DRV.Franco - 2020 09 15.pdf
iSearch.NHTSA.qgov - Letter from NHTSA TG.Foster to TerraTrike L.Permesang - 2020 05 06.pdf
iSearch.NHTSA.qgov - Letter from NHTSA DD.Kinderen to Honda PowerEquip S.Gregory - 2017 11 01.pdf

FYL....for sharing with whomever this letter got assigned to.

Thanks,

Dirk Der Kinderen

Chief, Standards Development Branch
PHMSA

202-366-4460

From: Tsaganos, Vasiliki (PHMSA) On Behalf Of Chief Counsel, PHMSA (PHMSA)

Sent: Tuesday, May 11, 2021 11:09 AM

To: DerKinderen, Dirk (PHMSA) <Dirk.DerKinderen@dot.gov>

Cc: Horsley, Adam (PHMSA) <adam.horsley@dot.gov>

Subject: FW: Arcimoto -- 49 CFR § 173.185 -- Request PHMSA Office of Chief Counsel guidance

Dirk: Adam confirmed you are logging this in. Just want to make sure you have all the
attachments. Many thanks!

Vasiliki Tsaganos
Deputy Chief Counsel, Office of Chief Counsel

US Department of Transportation

Pipeline and Hazardous Materials Safety Administration
1200 New Jersey Avenue, S.E., Washington, D.C. 20590

Office: 202.366.0639 ¢ Facsimile: 202.578.9223

PRIVILEGED & CONFIDENTIAL: This e-mail, including any attachments, is confidential, intended
only for the named recipient(s) above and may contain information that is privileged, confidential,
attorney work product or otherwise legally protected. If you have received this message in error, or are
not the named recipient(s), please immediately notify me and permanently delete this e-mail message and
any attachments from your workstation and/or network mail system.

From: Pete Z [mailto:petez@arcimoto.com)
Sent: Thursday, May 6, 2021 7:35 PM

To: Chief Counsel, PHMSA (PHMSA) <phmsachiefcounsel@dot.gov>
Cc: Regulatory Affairs <regulatory@arcimoto.com>; Gerrit Hurenkamp <gerrith@arcimoto.com>
Subject: Arcimoto -- 49 CFR § 173.185 -- Request PHMSA Office of Chief Counsel guidance

CAUTION: This email originated from outside of the Department of Transportation (DOT). Do not click on links or


mailto:Dirk.DerKinderen@dot.gov
mailto:Alice.Dodd@dot.gov
https://www.phmsa.dot.gov/
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.linkedin.com%2Fcompany%2Fpipeline-and-hazardous-materials-safety-administration%2F&data=04%7C01%7CAlice.Dodd%40dot.gov%7C0cb44c21a7c94b0f962708d9148f3b28%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C637563427707952226%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=qosGE%2BuJ5aIsKgCkcv2IKxtpy86emhlNiQDaD8hxyPE%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Ftwitter.com%2Fintent%2Ftweet%3Ftext%3DWorking%2520with%2520PHMSA%2520%257C%2520PHMSA%26url%3Dhttps%253A%252F%252Fwww.phmsa.dot.gov%252Fabout-phmsa%252Fworking-phmsa%2523.XpSGZOQ8hVI.twitter%26related%3D&data=04%7C01%7CAlice.Dodd%40dot.gov%7C0cb44c21a7c94b0f962708d9148f3b28%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C637563427707962183%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=fzsaLfwXWIO12w%2FUaUB4vQrMRWy%2Bqxn7mf73Ub1N4HA%3D&reserved=0
https://www.phmsa.dot.gov/about-phmsa/offices/office-hazardous-materials-safety
https://www.phmsa.dot.gov/about-phmsa/offices/office-pipeline-safety
mailto:petez@arcimoto.com
mailto:phmsachiefcounsel@dot.gov
mailto:regulatory@arcimoto.com
mailto:gerrith@arcimoto.com

>
GPO,
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303(r), 332, and §§1.1 and 1.425 of the
Commission’s rules, 47 CFR 1.1, 1.425,
the windows for challengers and
respondents to collect information in
connection with the MF-II challenge
process are extended, to the extent
described herein.

15. It is further ordered that, pursuant
to §1.427(b) of the Commission’s rules,
47 CFR 1.427(b), this Order shall be
effective upon its publication in the
Federal Register.

16. It is further ordered that the
Commission’s Consumer and
Governmental Affairs Bureau, Reference
Information Center, shall send a copy of
this Order, including the Final
Regulatory Flexibility Certification, to
the Chief Counsel for Advocacy of the
SBA.

Federal Communications Commission.
Marlene Dortch,

Secretary.

[FR Doc. 2019-03635 Filed 3—5—19; 8:45 am]
BILLING CODE 6712-01-P

DEPARTMENT OF TRANSPORTATION

Pipeline and Hazardous Materials
Safety Administration

49 CFR Parts 172 and 173
[Docket No. PHMSA-2016-0014 (HM-2241)]
RIN 2137-AF20

Hazardous Materials: Enhanced Safety
Provisions for Lithium Batteries
Transported by Aircraft (FAA
Reauthorization Act of 2018)

AGENCY: Pipeline and Hazardous
Materials Safety Administration
(PHMSA), DOT.

ACTION: Interim final rule (IFR).

SUMMARY: PHMSA issues this interim
final rule (IFR) to revise the Hazardous
Materials Regulations for lithium cells
and batteries transported by aircraft.
This IFR prohibits the transport of
lithium ion cells and batteries as cargo
on passenger aircraft; requires lithium
ion cells and batteries to be shipped at
not more than a 30 percent state of
charge aboard cargo-only aircraft when
not packed with or contained in
equipment; and limits the use of
alternative provisions for small lithium
cell or battery shipments to one package
per consignment. This IFR does not
restrict passengers or crew members
from bringing personal items or
electronic devices containing lithium
cells or batteries aboard aircraft, or
restrict cargo-only aircraft from
transporting lithium ion cells or

batteries at a state of charge exceeding
30 percent when packed with or
contained in equipment or devices.
DATES:

Effective date: This interim final rule
is effective on March 6, 2019.

Comment date: Comments must be
received by May 6, 2019.

ADDRESSES: You may submit comments
identified by Docket Number [PHMSA—
2016—0014 (HM-2241)] by any of the
following methods:

e Federal eRulemaking Portal: Go to
http://www.regulations.gov. Follow the
online instructions for submitting
comments.

e Fax:1-202—493-2251.

e Mail: Docket Operations, U.S.
Department of Transportation, West
Building, Ground Floor, Room W12—
140, Routing Symbol M—-30, 1200 New
Jersey Avenue SE, Washington, DC
20590.

e Hand Delivery: To Docket
Operations, Room W12-140 on the
ground floor of the West Building, 1200
New Jersey Avenue SE, Washington, DC
20590, between 9 a.m. and 5 p.m.,
Monday through Friday, except Federal
Holidays.

Instructions: All submissions must
include the agency name and docket
number for this rulemaking at the
beginning of the comment. Note that all
comments received will be posted
without change to the docket
management system, including any
personal information provided.

Docket: For access to the dockets to
read background documents or
comments received, go to http://
www.regulations.gov or DOT’s Docket
Operations Office (see ADDRESSES).

Privacy Act: In accordance with 5
U.S.C. 553(c), DOT solicits comments
from the public to better inform its
rulemaking process. DOT posts these
comments, without edit, including any
personal information the commenter
provides, to www.regulations.gov, as
described in the system of records
notice (DOT/ALL-14 FDMS), which can
be reviewed at www.dot.gov/privacy.
FOR FURTHER INFORMATION CONTACT:
Shelby Geller, (202) 366—8553,
Standards and Rulemaking Division,
Pipeline and Hazardous Materials Safety
Administration, U.S. Department of
Transportation, 1200 New Jersey
Avenue SE, Washington, DC 20590—
0001.

SUPPLEMENTARY INFORMATION:
Table of Contents

I. Executive Summary

II. Current Lithium Battery Transportation
Requirements

III. Need for the Rule

A. FAA Technical Center Testing
B. ICAO Activities
C. Risk Potential
D. Alternative Transport Conditions
IV. Good Cause for Immediate Adoption
V. Summary of Changes
A. Passenger Aircraft Prohibition
B. State of Charge Requirement
C. Consignment and Overpack Restriction
D. Limited Exceptions to Restrictions on
Air Transportation of Medical Device
Cells or Batteries
VI. Regulatory Analysis and Notices
A. Statutory/Legal Authority for This
Rulemaking
B. Executive Order 12866 and DOT
Regulatory Policies and Procedures
C. Executive Order 13771
D. Executive Order 13132
E. Executive Order 13175
F. Regulatory Flexibility Act, Executive
Order 13272, and DOT Regulatory
Policies and Procedures
G. Paperwork Reduction Act
H. Regulation Identifier Number (RIN)
I. Unfunded Mandates Reform Act
J. Environmental Assessment
K. Privacy Act
L. Executive Order 13609 and International
Trade Analysis
List of Subjects

I. Executive Summary

The safe transport of lithium batteries
by air has been an ongoing concern due
to the unique challenges they pose to
safety in the air transportation
environment. Unlike other hazardous
materials, lithium batteries contain both
a chemical and an electrical hazard.
This combination of hazards, when
involved in a fire encompassing
significant quantities of lithium
batteries, may exceed the fire
suppression capability of the aircraft
and lead to a catastrophic loss of the
aircraft.

The Pipeline and Hazardous Materials
Safety Administration (PHMSA) issues
this interim final rule (IFR) to amend
the Hazardous Materials Regulations
(HMR; 49 CFR parts 171-180) to (1)
prohibit the transport of lithium ion
cells and batteries as cargo on passenger
aircraft; (2) require all lithium ion cells
and batteries to be shipped at not more
than a 30 percent state of charge on
cargo-only aircraft; and (3) limit the use
of alternative provisions for small
lithium cell or battery to one package
per consignment. These amendments
will predominately affect air carriers
(both passenger and cargo-only) and
shippers offering lithium ion cells and
batteries for transport as cargo by
aircraft. The amendments will not
restrict passengers or crew members
from bringing personal items or
electronic devices containing lithium
cells or batteries aboard aircraft, or
restrict the air transport of lithium ion
cells or batteries when packed with or
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contained in equipment. To
accommodate persons in areas
potentially not serviced daily by cargo
aircraft, PHMSA, through the
requirement in the FAA Reauthorization
Act of 2018, is providing a limited
exception, with the approval of the
Associate Administrator, for not more
than two replacement lithium cells or
batteries specifically used for medical
devices to be transported by passenger
aircraft. Furthermore, these batteries
may be excepted from the state of charge
requirements, when meeting certain
provisions. See ““Section V.D. Limited
Exceptions to Restrictions on Air
Transportation of Medical Device Cells
or Batteries” for further discussion.
This IFR is necessary to address an
immediate safety hazard, meet a
statutory deadline, and harmonize the
HMR with emergency amendments to
the 2015-2016 edition of the
International Civil Aviation
Organization’s Technical Instructions
for the Safe Transport of Dangerous
Goods by Air (ICAO Technical
Instructions). The serious public safety
hazards associated with lithium battery
transportation and the statutory
deadline in the FAA Reauthorization
Act of 2018 necessitate the immediate
adoption of these standards in

accordance with sections 553(b)(3)(B)
and 553(d)(3) of the Administrative
Procedure Act (APA). While PHMSA
values public participation in the
rulemaking process, the current risk of
a lithium battery incident and statutory
deadline imposed by Congress makes it
impractical and contrary to public
interest to delay the effect of this
rulemaking until after a notice and
comment period. However, with the
publication of this IFR, PHMSA
encourages persons to participate in this
rulemaking by submitting comments
containing relevant information, data, or
views. PHMSA will consider all
comments received on or before the IFR
closing comment date, consider late-
filed comments to the extent
practicable, and make any necessary
amendments as appropriate.

In developing this IFR, PHMSA
considered the findings of lithium
battery research conducted by the
Federal Aviation Administration’s
William ]. Hughes Technical Center
(FAA Technical Center), the National
Transportation Safety Board (NTSB),
and several other well-respected
academic sources on lithium batteries
and their hazards. The FAA Technical
Center’s research found that lithium
batteries subject to certain conditions

could result in adverse events, such as
smoke and fire, that could impair the
safe operation of the aircraft.
Specifically, they found thatin a
lithium battery fire, flammable gases
could collect, ignite, and ultimately
exceed the capabilities of an aircraft’s
fire suppression system. The ICAO also
recognized these dangers and enacted
international regulations, which went
into effect on April 1, 2016. The
potential for a catastrophic loss of an
aircraft, the need for harmonization of
the HMR with emergency amendments
to the ICAO Technical Instructions, and
the statutory deadline in the FAA
Reauthorization Act of 2018 provide
compelling justification to immediately
adopt these changes into the HMR
without prior notice and comment.

A Regulatory Impact Analysis (RIA) is
included in the docket for this
rulemaking and supports the
amendments made in this IFR. PHMSA
examined the benefits and costs of these
rulemaking provisions using the post-
ICAO baseline * as shown in the
analysis below. Table 1 shows the costs
by affected section and rulemaking
provision over a 10-year period,
discounted at a 7 percent rate:

TABLE 1—SUMMARY OF BENEFITS AND COSTS FOR LITHIUM BATTERY PROVISIONS—POST ICAO

10-Year quantified

Provision Benefits Unquantified costs cost
(7%)
State of Charge ........... o Limits the volume of flammable gases emit- | e Potential changes in manufacturing proce- | $2,304,551

thermal runaway.

1The post-ICAO baseline is the international
operating environment present after April 1, 2016;
this would (1) restrict lithium ion batteries to a 30
percent state of charge for international air

ted by lithium ion cells propagated in a

e Results in a less energetic thermal run- | e
away event if one should occur.

Reduces the likelihood of thermal propaga-
tion from cell to cell.

Harmonization facilitates international trade
by minimizing the burden of complying with | e
multiple or inconsistent safety requirements
(although currently domestic shippers and
carriers have the option to voluntarily com-
ply with ICAO requirements). Consistency
between regulations reduces compliance
costs and helps to avoid costly frustrations
of international shipments.

charge provision.

quality issues.

charge.

shipments, (2) restrict the number of Section II
packages to one per consignment on international
air shipments, and (3) prohibit the shipping of
lithium ion batteries as cargo on international

dures to ensure compliance with state of

Reevaluation of management practices and
potentially instituting changes to avoid or
lessen supply chain impacts such as re-
duced shelf life of batteries and battery

Additional time for end users needed to
charge the batteries from 30 percent state
of charge or less instead of the typical lev-
els of 40 percent or 50 percent at which
manufacturers currently set the state of

These estimates in-
clude only the cost
for entities to apply
for permission to
ship batteries at
higher charge lev-
els.

passenger flights. This environment also includes a
level of voluntary domestic compliance with the
above provisions in the United States.
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TABLE 1—SUMMARY OF BENEFITS AND COSTS FOR LITHIUM BATTERY PROVISIONS—POST ICAO—Continued

10-Year quantified

Provision Benefits Unquantified costs cost
(7%)
Consignment Limit ....... ¢ Reduces the risk of fire from shipping large | ¢ Costs due to modal shift that might occur | $44,328,936

Lithium Battery Prohibi-
tion as Cargo on
Passenger Aircraft.

quantities of excepted batteries that were
previously being consolidated in overpacks,
pallets, in single-unit load devices and sin-
gle aircraft cargo compartments..

Reduces the propensity for large numbers
of batteries or packages shipped in accord-
ance with regulatory exceptions..
Harmonization facilitates international trade
by minimizing the burden of complying with
multiple or inconsistent safety requirements
(although currently domestic shippers and
carriers have the option to voluntarily com-
ply with ICAO requirements). Consistency
between regulations reduces compliance
costs and helps to avoid costly frustrations
of international shipments..

Safety benefits expected to be low or none
given evidence of pre-IFR compliance..
Eliminates the risk of an incident induced
by lithium ion batteries shipped as cargo in
a passenger aircraft..

Eliminates the risk of a fire exacerbated by
the presence of lithium ion batteries involv-
ing the cargo hold of a passenger aircraft..
Harmonization facilitates international trade
by minimizing the burden of complying with
multiple or inconsistent safety requirements
(although currently domestic shippers and
carriers have the option to voluntarily com-
ply with ICAO requirements). Consistency
between regulations reduces compliance
costs and helps to avoid costly frustrations
of international shipments.

from air transport to ground or marine
transport due to higher shipping costs by
air. The end receivers may be inconven-
ienced by longer shipping times that imply
less prompt access to goods purchased..

e Potential additional costs to air carriers

transporting cargo shipments of lithium ion
batteries on cargo planes instead of pas-
senger aircraft. They vary for each air car-
rier based on the size of the airline and the
areas they service, the availability of cargo-
only aircraft fleet, the capacity usage and
cargo volume availability of cargo aircraft
fleet, and the volume of lithium ion bat-
teries they were transporting by passenger
airplanes..

e Cost due to modal shift that might occur as

higher costs to ship by air may induce
shippers to send by ground and marine
transportation. The end receivers may be
inconvenienced by longer shipping times
that imply less prompt access to goods
purchased. This can have potential impacts
on rural and remote communities not serv-
iced daily by cargo aircraft or only serviced
by passenger aircraft. For customers need-
ing lithium batteries used in devices, other
than medical devices, the delays in the de-
livery of the required batteries could result
in a range of consequences depending on
their intended need..

Costs include addi-
tional hazard com-
munication and em-
ployee training.

Impact expected low
given evidence of
pre-IFR compliance.

10-Year: $46,633,487
Annualized:
$6,639,559

Based on the analysis described in the
RIA, at the mean, PHMSA estimates the
present value costs about $46.6 million
over 10 years and about $6.6 million
annualized (at a 7 percent discount
rate).

While PHMSA examined the benefits
and the costs of the provisions of this
rulemaking using the post-ICAO
baseline as the basis for the analysis, we
acknowledge that using the pre-ICAO
baseline 2 would produce different cost

and benefit figures. That said, given the
significant data uncertainties regarding
pre-ICAO baseline and operational
practices, PHMSA was unable to
completely quantify the pre-ICAO
baseline. PHMSA has provided a
discussion of these qualitative benefits
and costs. For more detail on cost and
benefits of the pre-ICAO baseline, see
“Section 11 Alternative Baseline
Analysis” of the RIA included in the
docket for this rulemaking. PHMSA
requests public comment on the RIA as
it applies to the benefits and costs under
both baselines.

II. Current Lithium Battery
Transportation Requirements

Lithium cells and batteries fall into
one of two basic categories: lithium
metal, including lithium alloy (also
known as primary lithium batteries),
and lithium ion, including lithium ion
polymer (also known as secondary
lithium batteries). As the name
indicates, lithium metal cells and
batteries contain a small amount of
metallic lithium or a lithium alloy.
Lithium metal batteries are mostly non-
rechargeable and are often used in
medical devices, computer memory, and
as replaceable batteries (AA and AAA
size) suitable for electronic devices. The
lithium content in these cells and

2The pre-ICAO baseline is the international
operating environment present before April 1, 2016
with: (1) No limitations of state of charge, (2) No
limitation on the number of Section II packages
offered in a single consignment, and (3) No

prohibition of shipping Lithium ion batteries as
cargo on passenger carrying aircraft.
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batteries ranges from a fraction of a gram
to a few grams and typical geometries
include coin cells, cylindrical, and
rectangular. Conversely, lithium ion
cells and batteries contain a lithium
compound (e.g., lithium cobalt dioxide,
lithium iron phosphate). Lithium ion
batteries are generally rechargeable and
are most often found in portable
computers, mobile phones, and power
tools. Common configurations are
cylindrical and rectangular. For the
purposes of the HMR, the size of lithium
ion cells and batteries is measured in
Watt-hours (Wh).

Lithium cells and batteries are
capable of efficiently storing large
amounts of energy and have a higher
specific energy (capacity) and energy
density relative to other battery
chemistries, such as alkaline, nickel
metal hydride (NiMH), and nickel
cadmium (NiCd). However, when
subjected to mechanical abuse, internal
or external short circuit, overcharge, or
excessive heat, a lithium cell or battery
is susceptible to thermal runaway,
which is a chain reaction leading to self-
heating and release of stored energy.34
A lithium ion cell sufficiently heated
can induce a thermal runaway event.
Cells in thermal runaway can release
excessive heat (up to 1400 °F (760 °C)),
as well as flammable and toxic gases,
and the heat from a single cell in
thermal runaway can spread to adjacent
cells in a battery or package.5 ¢ This
cascading effect, or spreading, (hereafter
referred to as propagation) increases the
potential ignition of adjacent
combustible materials. In addition, the
pressure inside a cell can increase,
causing the cell to rupture and resulting
in a projectile hazard and the release of
flammable gases. Vented gases from
only a small number of cells, if ignited,
can result in a pressure pulse that can
compromise the fire suppression
capability of an aircraft cargo

3Bandhauer, Todd M., Garimella, Srinivas, and
Fuller, Thomas F., A Critical Review of Thermal
Issues in Lithium-ion Batteries, The Journal of the
Electrochemical Society, Vol. 158 R—21-R25,
January 2011.

4Mikolajczak, Celina, P.E., Kahn, Michael, Ph.D.,
White, Kevin, Ph.D., and Long, Richard T., P.E., Fire
Protection Research Foundation Report: Lithium-
Ion Batteries Hazard and Use Assessment,
Exponents Failure Analysis Associates, Inc., July
2011.

5 Webster, H., Fire Protection for the Shipment of
Lithium Batteries in Aircraft Cargo Compartments,
FAA Technical Center, DOT/FAA/AR-10/31,
November 2010. http://www.fire.tc.faa.gov/pdf/10-
31.pdf

6 Panagiotou, Joseph, Materials Laboratory Study
Report, National Transportation Safety Board,
Office of Research and Engineering, Materials
Laboratory Division, Report No. 12-019, March
2012.

compartment.” Based on FAA Technical
Center data, the volume of flammable
cell gas ignited to produce a 1.2 psi
pressure rise corresponded to only 6.4
cells at 100 percent state of charge or 20
cells at 50 percent state of charge. Cargo
compartments are only designed to
withstand an approximate 1-psi
pressure differential.

Triggering events to a thermal event
include external short circuits,
mechanical damage, exposure to heat,
and manufacturing defects that result in
an internal short circuit. While the
likelihood of a thermal event occurring
on an aircraft is low, the consequences
of an event are high. The inability of the
aircraft fire suppression systems to
address lithium cell or battery fires
poses an unacceptable safety risk, even
if the likelihood of an event is low.

The HMR include separate entries for
lithium metal batteries (UN3090),
lithium metal batteries packed with
equipment (UN3091), lithium metal
batteries contained in equipment
(UN3091), lithium ion batteries
(UN3480), lithium ion batteries packed
with equipment (UN3481), and lithium
ion batteries contained in equipment
(UN3481). Both the HMR and the 2015—
2016 ICAO Technical Instructions
already prohibit the transport of lithium
metal batteries (UN3090) as cargo on
passenger aircraft.8©

The requirements for the transport of
lithium batteries are based on risk and
are designed to work together to create
layers of safety, accounting for battery
chemistry (lithium metal and lithium
ion), battery size, and package quantity.
Lithium batteries are subject to design
type testing, various hazard
communication, and packaging
requirements. Design testing serves to
ensure that batteries are able to
withstand certain transport and abuse
conditions without hazardous
consequences.1® However, the tests are
not meant to ensure that lithium
batteries are safe in all conditions, such
as extreme heat or damage. Lithium
cells and batteries may still be subject
to mishandling in transport that can

7 Webster, Harry, Summer, Steven M., Maloney,
Thomas, Dadia, Dhaval, Rehn, Steven J., Karp,
Matthew, “Summary of FAA Studies Related to the
Hazards Produced by Lithium Cells in Thermal
Runaway in Aircraft Cargo Compartments, FAA
Report DOT/FAA/TC-16/37, June 2016, available at
https://www.fire.tc.faa.gov/pdf/TC-16-37.pdf.

8 Hazardous Materials: Prohibition on the
Transportation of Primary Lithium Batteries and
Cells Aboard Passenger Aircraft; Interim Final Rule;
[69 FR 75208] December 15, 2004.

9 Dangerous Goods Panel Working Group on
Lithium Batteries; April 7-11, 2014; DGP-WG/LB/
2-WP/8.

10 The tests and procedures are described in the
United Nations Manual of Tests and Criteria, Part
111, Subsection 38.3.

result in severe mechanical damage or
short circuits.1! This hazard drives the
need for protection against damage and
short circuits, as well as the use of
strong outer packaging. Hazard
communication (i.e., package marks,
labels, and shipping documents) serves
to alert transport workers throughout
the supply chain of the presence of
lithium cells or batteries, the need to
handle them properly, and the measures
to take in the event of an emergency.
Hazmat employees must be trained in
accordance with the HMR, ensuring that
personnel responsible for preparing for
transport and transporting do so in
compliance with the HMR and maintain
safety throughout the supply chain.

In §173.185, PHMSA sets forth
general requirements for lithium cells
and batteries, such as United Nations
(UN) design testing requirements,
packaging requirements, and provisions
for small cells and batteries.?2 Unless
otherwise specified in § 173.185, the
hazard communication and training
requirements are located in part 172 of
the HMR.

Section 173.185(c) of the HMR
describes provisions for the carriage of
up to 8 small lithium cells or 2 small
lithium batteries per package with
alternative hazard communication that
replaces the Class 9 label with a lithium
battery mark that communicates the
presence of lithium batteries and
indicates (1) that the package is to be
handled with care, (2) that a flammable
hazard exists if the package is damaged,
and (3) that special procedures must be
followed in such event that the package
is damaged (i.e., inspection and
repacking (if necessary), as well as a
telephone number for additional
information). Further, when used, an air
waybill must indicate compliance with
the provisions of § 173.185(c) or the
applicable ICAO packing instruction.3
Consignments of lithium batteries that
comply with these provisions are
provided alternatives from the standard
hazard communication and relief from
the acceptance checks that air carriers
use to recognize and accept or reject
hazardous materials as appropriate.

11 A lithium battery incident at LAX in 1999 was
the result of severe mishandling of lithium metal
batteries. Hazardous Materials Factual Report,
DCA-99-MZ—-005. Retrieved from http://
dms.ntsb.gov/public/13000-13499/13470/
559466.pdf.

12 Small cells and batteries for the purposes of
this rulemaking are a lithium metal cell containing
not more than 1 gram of lithium metal, a lithium
metal battery containing not more than 2 grams of
lithium metal, a lithium ion cell not more than 20
Wh, and a lithium ion battery not more than 100
Wh (See § 173.185(c) and Section II of Packing
Instructions 965 and 968 in the ICAO Technical
Instructions).

13 See 49 CFR 173.185(c)(4).
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Currently, § 173.185(c) does not place a
limit on the number of packages
containing such lithium batteries
permitted in overpacks,4 pallets, single
unit load devices, or single aircraft cargo
compartments. This condition allows
large numbers of packages of small cells
and batteries to be placed near each
other without standard declaration to
the air carrier or pilot in command.

II1. Need for the Rule

Lithium batteries are increasingly
prevalent in today’s consumer market
due to their ability to store substantially
more energy than other batteries of the
same size and weight. This trend toward
lithium ion battery technology has
continued over the last decade as
illustrated by an increase in lithium ion
cell production from approximately 3
billion cells in 2007 to over 7 billion
lithium ion cells produced in 2017.
PHMSA identified a total of 39
incidents in air cargo transportation
between 2010 and 2016 with 13 of these
incidents involving lithium batteries
and smoke, fire, extreme heat, or
explosion that would have been affected
by this rulemaking. Many of these
incidents were identified at an air cargo
sort facility either before or after a flight.
In at least one instance, packages of
lithium ion cells were found smoldering
in an aircraft unit load device during
unloading. This indicates that the initial
thermal runaway likely occurred while
the shipment was on the aircraft.
PHMSA also notes three aircraft
accidents in 2007, 2010, and 2011
where lithium ion batteries transported
as cargo were suspected as either the
cause or a factor that increased the
severity of the fire. Collectively these
accidents resulted in the complete loss
of all three aircraft and four lives. These
accidents highlight the potential for
lithium batteries to contribute to an
incident resulting in loss of life and/or
loss of aircratft.

Testing conducted by the FAA
Technical Center to assess the
flammability characteristics of lithium
ion rechargeable cells and the potential
hazard associated with shipping them
on transport aircraft confirmed that fires
involving lithium batteries sometimes
include a mechanical energy release that

14 See 49 CFR 171.8. An overpack means an
enclosure that is used by a single consignor to
provide protection or convenience in handling of a
package or to consolidate two or more packages.
Overpack does not include a transport vehicle,
freight container, or aircraft unit load device.
Examples of overpacks are one or more packages:

(1) Placed or stacked onto a load board such as
a pallet and secured by strapping, shrink wrapping,
stretch wrapping, or other suitable means; or

(2) Placed in a protective outer packaging such as
a box or crate.

can create projectile hazards; thermal
runaway from a single cell that can
spread to adjacent cells and packages;
and the venting of flammable gases that
can occur even when the fire is
suppressed. Cell failure resulting in a
mechanical energy release was observed
during testing and was more energetic at
100 percent state of charge relative to
cells tested a lower state of charge.
However, a state of charge at less than
100 percent still has the potential to
result in a mechanical energy release.
For example, the FAA testing conducted
in 2010 using lithium ion 18650 LiCoO2
cells at a 50 percent state of charge
resulted in all 100 cells experiencing
thermal runaway.?® Testing conducted
by the NTSB confirmed the potential for
fire and projectile hazards and further
concluded that aircraft unit load device
design can impact the time it takes to
detect a fire originating from inside a
cargo container.16 Additionally, the
FAA testing determined that Halon
1301, the fire-suppressant agent used in
Class C cargo compartments, could
suppress the electrolyte and burning
packaging fires, but it had no effect on
stopping the propagation of thermal
runaway from cell to cell. See 14 CFR
25.857 for aircraft cargo compartment
classification, including Class C. Halon
1301 was also shown to be ineffective in
suppressing an explosion of the
flammable gases vented from lithium
ion cells during thermal runaway.

A. FAA Technical Center Testing

The FAA Technical Center issued a
series of test reports in 2004, 2006,
2010, and 2014 that characterized the
hazards posed by lithium cells and
batteries transported as cargo on aircraft
and the effectiveness of aircraft fire
suppression agents, packagings, and
packaging configurations. Specifically,
the FAA Technical Center tested the
ability of various fire extinguishing
agents and fire resistant packagings to
control fires involving lithium batteries.
This testing revealed that: (1) The
ignition of the unburned flammable
gases associated with a lithium cell or
battery fire could lead to a catastrophic
loss of the aircraft; (2) the current design
of the Halon 1301 fire suppression
system 17 in a Class C cargo
compartment in passenger aircraft is
incapable of preventing such an
explosion; and (3) the ignition of a

15 Webster, H. See footnote 5.

16 Panagiotou, Joseph. See footnote 6.

17 Halon systems work by flooding the cargo
compartment with Halon gas. The concentration of
Halon in the local atmosphere interferes with the
burning reaction and suppresses the flame. Halon
is stored in pressurized containers and distributed
via a series of pipes and fire suppression nozzles.

mixture of flammable gases could
produce an over pressure, which would
dislodge pressure relief panels, allow
leakage of Halon from the associated
cargo compartment, and compromise
the ability of fire suppression systems to
function as intended. As a result, the
smoke and fire can spread to adjacent
compartments and potentially
compromise the entire aircraft.
Moreover, the FAA testing concluded
neither oxygen starvation through
depressurization in the case of cargo
aircraft nor common shipping
containers (e.g., unit load devices) is
effective in containing or suppressing a
lithium cell or battery fire.

When controlling lithium battery
fires, aircraft fire extinguishing agents
must both extinguish the electrolyte fire
and cool remaining cells to stop the
propagation of thermal runaway.
Gaseous agents (such as Halon) are
somewhat effective against lithium ion
battery fires; however, while Halon is
effective in extinguishing the electrolyte
fire and nearby combustible materials
such as packaging, it has no effect in
stopping the propagation of thermal
runaway from cell to cell. Conventional
fiberboard packagings initially protect
cells and batteries but eventually ignite
and add to the fire load. Special
packagings originally designed for
chemical oxygen generators are effective
in containing a fire from burning
lithium ion cells but allow smoke and
fumes to escape the package. Currently
available fire containment covers (FCC)
and fire resistant containers (FRC) that
suppress fires by means of oxygen
starvation are not effective in
controlling lithium ion cell or battery
fires. The fire load for each test
consisted of 5,000 lithium ion 18650
LiCoO2 cells, with the balance of the
interior volume containing the standard
fire test load of cardboard boxes filled
with shredded paper. The state of
charge was measured to be around 40
percent. The FCCs tested were unable to
contain a fire involving lithium ion
batteries and flames escaped from under
the cover, while tests on the FRCs
resulted in explosions that were caused
by the ignition of accumulated
flammable gases vented from burning
cells and/or batteries.18

The 2004 tests concluded that the
presence of a consignment of lithium
metal batteries can significantly increase
the severity of an in-flight cargo
compartment fire and that Halon 1301 is
ineffective in such occurrences.®

18 Webster et al. See footnote 7.

19Webster, Harry, Flammability Assessment of
Bulk-Packed, Nonrechargeable Lithium Batteries in
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Furthermore, the report stated that the
ignition of a lithium metal battery
releases burning electrolytes and a
molten lithium spray capable of
perforating the aircraft cargo
compartment liners, while also
generating a pressure pulse that can
dislodge the cargo compartment
pressure relief panels. The dislodged
pressure relief panels allow the Halon
1301 fire suppressant to leak out,
reducing its effectiveness and
permitting the fire to spread beyond the
cargo compartment. These test results
identified that the Halon fire
suppression system required on
passenger aircraft could not effectively
suppress a fire involving lithium metal
batteries, but they were inconclusive
with respect to lithium ion batteries.
Based on the 2004 FAA Technical
Center test results, PHMSA published
an IFR in December 2004 [69 FR 75208]
prohibiting the transport of lithium
metal batteries as cargo on passenger
aircraft and indicated plans for the
continued assessment of the hazards
associated with lithium ion batteries in
transportation. ICAO later aligned with
the HMR.

The 2006 tests concluded that the
Halon fire suppression system is
effective in suppressing a fire arising
from lithium ion batteries. Cells
continued to vent due to the air
temperature but did not ignite in the
presence of Halon.20

The 2010 tests investigated the ability
of various packages and shipping
configurations to contain the effects of
lithium battery fires and prevent the
propagation of thermal runaway.21 The
baseline for these tests was a common
shipping configuration for lithium ion
cells consisting of a fiberboard box
containing 100 cells with fiberboard
separators. A single cell was removed
from the package and replaced with a
cartridge heater to initiate thermal
runaway. The cartridge heater was
activated at time zero, and its
temperature reached 1000 °F (538 °C) at
the 9-minute mark and peaked at
1250 °F (677 °C) at approximately 19
minutes, at which point the power to
the cartridge heater was shut off. The

Transport Category Aircraft, DOT/FAA/AR-04/26,
June 2004.

20 Webster, H., Flammability Assessment of Bulk-
Packed, Rechargeable Lithium-Ion Cells in
Transport Category Aircraft, FAA Report DOT/
FAA/AR-06/38, September 2006.

21 Webster, H. See footnote 5.

fiberboard box began to smoke 8
minutes into the test and then caught
fire at the 11-minute mark. As cells
went into thermal runaway, strong torch
flames erupted from the box as
electrolytes were vented and ignited by
the burning fiberboard. The fire
continued to burn vigorously for 45
minutes until all of the cells were
consumed. Data was collected until all
thermocouples returned to near ambient
temperature. In a subsequent test, the
fiberboard separators were replaced
with a fiberglass material used as a
flame barrier in aircraft thermal acoustic
insulation that was cut to the same
dimensions as the fiberboard separators.
The fiberglass separators were not
successful in controlling the
propagation of thermal runaway. In
additional tests, the fiberboard dividers
were replaced with those coated with
intumescent paint or aluminum foil.
This modification only delayed adjacent
batteries from being driven into thermal
runaway and did not prevent its
propagation. Finally, the FAA Technical
Center evaluated the ability of an
overpack originally designed for the
transport of chemical oxygen generators
to protect against a lithium ion battery
fire initiated from a single cell. This
package consists of a fiberboard
container with a foil and/or ceramic
insulator that meets the requirements of
HMR provisions found in appendix D to
part 178—Thermal Resistance Test and
appendix E to part 178—Flame
Penetration Resistance Test. A
fiberboard package with 100 cells and
fiberboard separators was placed into
the overpack. Thermal runaway was
initiated and allowed to propagate until
all cells were consumed. The overpack
successfully contained the fire but
allowed smoke and fumes to escape due
to increased pressure. The chemical
oxygen generator overpack standard did
not account for the accumulation of
vented flammable gases and was
therefore not effective in containing
lithium ion battery fires.

In 2013, the FAA Technical Center
conducted a series of tests to examine
the effectiveness of fire extinguishing
agents for suppressing lithium metal
and lithium ion battery fires and
preventing thermal runaway
propagation (DOT/FAA/TC-13/53).
These tests used five 2600mAh lithium
ion 18650 LiCoO2cells charged to 50
percent capacity. Aqueous agents were
the most effective at preventing thermal

runaway propagation.22 The FAA
Technical Center further tested the
effectiveness of passive protection of
lithium battery shipments and
published a report in February 2016. For
these tests, a packet of water placed
above the cells in a package containing
16 lithium ion 18650 LiCoO2 cells (at 50
percent state of charge) was the most
effective method of stopping thermal
runaway propagation, aside from a
lowered state of charge.23 Early tests
with small numbers of cells predicted
that the Halon 1301 extinguishing agent
would suppress the open flames but not
prevent the propagation of thermal
runaway from cell to cell. Further tests
confirmed that, in some instances, the
Halon fire suppression system was
unable to mitigate a fire involving
lithium ion batteries effectively. These
tests were conducted with fiberboard
boxes containing 100 lithium ion 18650
LiCoO2 cells. A single cell was removed
and replaced with a cartridge heater to
simulate a cell in thermal runaway. The
test chamber was flooded with a 6
percent Halon 1301 concentration at the
first indication of open flames. The
agent extinguished the open flame and
prevented open flames for the duration
of the test. Thermal runaway continued
to propagate throughout the box until all
cells were consumed. Tests on FCCs and
FRCs that suppress fires by means of
oxygen starvation showed that these fire
suppression methods are not effective in
controlling lithium ion cell or battery
fires. The fire load for these tests
consisted of 5,000 lithium ion 18650
LiCoOz2 cells, with the balance of the
interior volume containing the standard
fire test load of cardboard boxes filled
with shredded paper. The state of
charge was measured to be around 40
percent. Since Halon has no cooling
effect, the temperatures found in a
suppressed cargo fire were high enough
that cells continued to vent, creating an
ignition source for the accumulated gas.
The buildup and subsequent ignition of
these gases ruptured the container. The
container and its contents were
destroyed by the ensuing fire.24

22Maloney, T., Extinguishment of Lithium-Ion
and Lithium-Metal Battery Fires, DOT/FAA/TC-13/
53, January 2014.

23Maloney, T., and Dadia, D., Passive Protection
of Lithium Battery Shipments, DOT/FAA/TC-15/38,
February 2016.

24 Webster et al. See footnote 7.





8012

Federal Register/Vol. 84, No. 44/ Wednesday, March 6, 2019/Rules and Regulations

In July 2015, in response to the FAA
Technical Center testing, two major
aircraft manufacturers issued notices to
aircraft operators warning of these
hazards and supporting a prohibition on
the carriage of high-density packages of
lithium ion batteries on passenger
aircraft until safer methods of transport
were implemented.252627 Additionally,
the aircraft manufacturers
recommended that operators who
choose to carry lithium batteries as
cargo on cargo aircraft conduct a safety
risk assessment that considers specific
criteria listed in the July 2015 notices.
While the likelihood of a cargo fire
involving lithium batteries is low, the
potential for catastrophic consequences
including loss of life and loss of aircraft
results in an unacceptable safety risk
under the existing regulations.

B. ICAO Activities

The ICAO Technical Instructions set
minimum standards for the
international air transport of hazardous
materials—including lithium batteries.
PHMSA periodically amends the HMR
to adopt revisions to the ICAO
Technical Instructions. The
harmonization between the HMR and
the ICAQO Technical Instructions creates
consistency in hazardous materials
transportation standards both
internationally and domestically. The
amendments in this IFR will aid in
maintaining this alignment by adopting
requirements consistent with the 2015-
2016 ICAO Technical Instructions.

Based largely on the FAA Technical
Center testing, which identified hazard
factors leading to the potential
compromise of the cargo compartment
fire protection capabilities due to a loss
of Halon containment and significant
damage to the aircraft, ICAO conducted
several Multidisciplinary Lithium
Battery Transport Coordination
Meetings consisting of a group of
experts from hazardous materials, air
operations, airworthiness, battery
manufacturing, and package
manufacturing disciplines. This

25 Boeing Multi Operator Message MOM-MOM-
15-0469-01B, Information—Transporting Lithium
Batteries, July 17, 2015. See http://
www2.anac.gov.br/transparencia/audiencia/2015/
aud19/anexoVILpdf.

26 Airbus In-Service Information Transport of
Dangerous Goods, Lithium Batteries, reference:
00.00.00182, July 24, 2015. See http://
www2.anac.gov.br/transparencia/audiencia/2015/
aud19/anexoV.pdyf.

27 A single quantifiable measurement for high
density is not possible because of the variable
effects battery chemistry, cargo compartment
characteristics, and loading configurations. As such,
high-density quantities of lithium batteries could be
any number of batteries or cells having the potential
to overwhelm cargo compartment fire protection
features.

multidisciplinary group met three times
between 2014 and 2015 and developed
a series of recommendations and high-
level performance standards intended to
mitigate the hazard of transporting
lithium ion batteries by air to an
acceptable level.28 Several of these
recommendations were directed to the
attention of the ICAO Dangerous Goods
Panel (DGP), including the development
of performance standards to be met at
the cell, battery, or package level; the
implementation of interim measures,
such as reducing the state of charge for
lithium ion batteries; and the
recommendation to no longer use the
current provisions for small batteries for
large consignments.

The FAA Technical Center’s research
was presented to the DGP over the last
five years and specifically at each of the
previous three meetings (ICAO DGP:
Working Group 14, Working Group
2015, and DGP/25). The research was
subsequently given to the ICAO Flight
Operations Panel (FLTOPSP) and the
ICAO Airworthiness Panel (AIRP),
which are staffed with global experts in
each discipline as well as
representatives from appropriate Non-
Government Organizations (NGO). The
DGP determined that the
implementation of a 30 percent state of
charge provision and the reduction in
the number of small cells and batteries
permitted in a consignment and
overpack were required to reduce the
risk being introduced into the aviation
system. In addition, the DGP
determined that offering small cell and
battery consignments separately to the
air carrier will allow for better
awareness of each shipment, enabling
operators to have a more informed
approach to safety risk management and
ultimately a more robust safety
management system. As a result,
operators can apply more targeted
controls to mitigate risks introduced
into their system by shipments of
lithium batteries. Mitigation strategies
will be based on the characteristics of
the operator’s system and may include,
but are not limited to, limiting
quantities and using certain protective
equipment when transporting these
consignments. The major airframe
manufacturers recommended that
operators perform a safety risk
assessment to establish whether they
can manage the risks associated with the
transport of lithium batteries. We expect
that operators would incorporate

28 A report of each ICAO Multidisciplinary
Lithium Battery Transport Coordination Meeting is
available through the following URL: http://
www.icao.int/safety/DangerousGoods/Pages/
Multidisciplinary.aspx.

information on lithium battery
shipments to develop risk mitigation
strategies as part of their safety
management activities. Mitigations will
vary but could include evaluating the
specific fire protection features of the
aircraft; how and where shipments are
loaded including proximity of lithium
batteries to each other and other
hazardous materials, such as flammable
liquids; and additional acceptance and
handling procedures. This IFR will
apply these important safety provisions
to the small cell and battery
consignments consistent with
international requirements.

The FLTOPSP stressed the need for
air carriers to conduct appropriate safety
risk management activities to ensure
that lithium cells and batteries can be
carried safely.29 The AIRP determined
that the continued transportation of
lithium ion batteries on passenger
aircraft presents “‘an unacceptable risk
to aircraft” under current conditions,
and that “lithium batteries and cells
should not be transported in aircraft
engaged in commercial air transport
operations as cargo unless acceptable
means to mitigate the risk can be
established.” The panel further
emphasized the following:

A growing body of test data has identified
that existing cargo compartment fire
protection systems certified to EASA CS
25.857 and U.S. CFR part 25.857 (CS/CFR
part 25) regulations are unable to suppress or
extinguish a fire involving significant
quantities of lithium batteries, resulting in
reduced time available for safe flight and
landing of an aircraft to a diversion
aerodrome.3°

ICAO recognized the safety hazard
associated with the offering and
acceptance of lithium batteries as cargo
and addressed it by taking action to
implement addenda to the current ICAO
Technical Instructions based on input
and expertise from the AIRP, FLTOPSP,
DGP, Air Navigation Commission, and
the FAA Technical Center research.
Based on this information, the ICAO
Council authorized the issuance of an
addendum—an ICAO tool used for a
high consequence event resulting in, or
creating a direct risk of, loss of life or
serious injury to a person or damage to
the aircraft—to address the immediate
safety risk. The FAA subsequently
issued Safety Alert for Operators
(SAFO) 16001: Risks of Fire or
Explosion when Transporting Lithium
Ion Batteries or Lithium Metal Batteries
as Cargo on Passenger and Cargo

29 Flight Operations Panel (FLTOPSP); Second
Meeting; October 12—16, 2015; FLTOPSP/2—WP/31.
30 Airworthiness Panel (AIRP); Third Meeting;

December 7-11, 2015; AIRP/3-WP/21.
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Aircraft on January 19, 2016, advising
operators of the safety hazard associated
with lithium batteries in cargo. SAFO
16001 specifically recommends
performing a safety risk assessment and
implementing risk mitigation
strategies.3!

Public Meeting

In consideration of the
recommendations put forward by the
multidisciplinary group, and in
preparation for the ICAO DGP/25
meeting, DOT (with representatives
from PHMSA, FAA, and OST) hosted a
public meeting on September 18, 2015,
to obtain feedback on how to better
enhance the safe transport of lithium
batteries by air.32 DOT specifically
requested public input on mitigation
strategies, information, and data. The
meeting included a discussion on
pertinent safety recommendations from
the multidisciplinary group and
possible amendments to the ICAO
Technical Instructions. DOT noted both
in the meeting notice and during the
public meeting that we may consider
adopting new standards or revised ICAO
Technical Instructions in a future
rulemaking action. Additionally, on
October 8, 2015, FAA hosted a public
meeting to discuss the agenda for ICAO
DGP/25, including those proposals
related to lithium batteries.

ICAO agreed to a series of measures
to address the previously and newly
identified hazards, such as prohibiting
the transport of lithium ion batteries as
cargo on passenger aircraft and
requiring all lithium ion cells and
batteries transported on cargo-only
aircraft to be shipped at a reduced state
of charge of not more than 30 percent
until such time that detailed
performance standards could be
developed and implemented. An
approval provision would allow
competent authorities to authorize
transport of lithium ion batteries on
cargo-only aircraft at a higher state of
charge provided an equivalent level of
safety can be established. ICAO also
agreed to greatly reduce the application
of long-standing provisions for the
transport of small batteries (commonly
referred to in the ICAO Technical
Instructions as Section II batteries). Per
this amendment, the Section II
provisions apply only to a single small

31 The FAA Safety Alert for Operators (SAFO)
16001 is available through the following URL:
http://www.faa.gov/other_visit/aviation_industry/
airline_operators/airline_safety/safo/all_safos/
media/2016/safo16001.pdyf.

32 The public meeting notice and the comments
received are available on the public docket DOT-
0ST-2015-0169 available through
www.regulations.gov.

package offered and accepted for
transport, thus eliminating the ability to
ship multiple packages in a single
consignment without standard hazard
communication. ICAO agreed that these
provisions should be incorporated in
the current 2015-2016 edition of the
ICAO Technical Instructions by way of
addenda as they address immediate
hazards to air transport safety.

Specifically, ICAO agreed to the
following measures effective April 1,
2016:3334

1. Prohibit the transport of lithium ion
batteries (not packed with or contained
in equipment) as cargo on passenger
aircraft;

2. Require all lithium ion batteries
(not packed with or contained in
equipment) to be shipped at not more
than a 30 percent state of charge on
cargo-only aircraft;

3. Restrict the use of Section 1135 (both
lithium ion and lithium metal) cell and
battery shipments to one package per
consignment or overpack.

ICAO agreed that prohibiting the
transport of lithium ion batteries as
cargo on passenger aircraft addresses a
pressing safety issue and further
determined that a reduced state of
charge, combined with restricting
Section II batteries to one package per
consignment or overpack, is
significantly safer than the current
transport requirements. ICAO also
agreed to include in the 2017-2018
ICAO Technical Instructions a provision
highlighting the need for air carriers
who wish to transport hazardous
materials to include a safety risk
assessment process for the transport of
hazardous materials before choosing to
do so. The provision will further state
that safety risk assessments should
include appropriate information to
result in the implementation of safety
measures that ensure the safe transport
of hazardous materials, including
lithium cells and batteries, as cargo.

C. Risk Potential

The respective FAA Technical Center
and NTSB testing demonstrate that
current packages, hazmat handling

33 Addendum 3 to the 2015-2016 edition of the
ICAO Technical Instructions, issued January 15,
2016. http://www.icao.int/safety/DangerousGoods/
AddendumCorrigendum % 20to % 20the % 20
Technical % 20Instructions/Doc % 209284-2015-
2016.ADD-3.pdf.

34 Addendum 4 to the 2015-2016 edition of the
ICAO Technical Instructions, issued February 23,
2016. http://www.icao.int/safety/DangerousGoods/
AddendumCorrigendum % 20to % 20the % 20
Technical % 20Instructions/Doc % 209284-2015-
2016.ADD-4.en.pdf.

35 The term “Section II”” is not used in the HMR
but identical provisions for small cells and batteries
are included. (See 49 CFR 173.185(c)).

requirements, shipping configurations,
and cargo compartment fire protection
systems do not provide adequate
protection and may be unable to
effectively mitigate a fire involving
lithium ion batteries. The results further
demonstrate that a relatively small fire
of only 450 °F (232 °C) is sufficient to
heat lithium ion cells to thermal
runaway and that the heat from a single
cell in thermal runaway, which can
reach 1100 °F (593 °C), is capable of
igniting adjacent packaging materials.

Furthermore, while the Halon 1301
fire suppression system in Class C cargo
compartments has been shown to
effectively suppress the open fire
associated with the burning electrolyte
and greatly reduce the potential ignition
of adjacent flammable materials, it is not
effective in cooling any cells already
engaged in thermal runaway. Thermal
runaway will continue to propagate
until all the cells in the consignment
have been consumed. Aircraft cargo
containers delay the detection of smoke
and fire originating from container
contents, thereby decreasing the time
interval between when smoke and fire
become detectable and taking
immediate action to suppress a fire and
protect the aircraft.3¢ Flammable gases
produced during a thermal runaway
event may continue to develop and
collect in a confined space, and the
ignition of these gases is sufficient to
rupture packages and dislodge pressure
relief panels that could result in loss of
Halon containment, significant damage
to the aircraft, and danger to both the
traveling public and flight crews.

This information was presented to the
Multidisciplinary Meeting on Lithium
Batteries that recommended mitigating
measures be taken to reduce the risk of
a fire involving significant quantities of
lithium cells and batteries (UN3090 and
UN3480) that may exceed the fire
suppression capability of the aircraft
and could lead to a catastrophic loss of
the aircraft. Various other groups
including the International
Coordination Council for Aerospace
Industry Association (ICCAIA), major
airframe manufacturers, the
International Federation of Airline
Pilots Association IFALPA), AIRP, and
FLTOPSP endorsed the
recommendations from the
Multidisciplinary Meeting on Lithium
Batteries and separately provided
additional recommendations. The ICAO
Council approved the adoption of
additional requirements to mitigate risks
posed by lithium batteries as cargo on
cargo-only aircraft. This decision was
based upon the input and expertise from

36 Panagiotou, J. See footnote 6.
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the AIRP, FLTOPSP, DGP, Air
Navigation Commission, and the FAA
Technical Center research. The
prohibition of the transport of lithium
ion batteries (UN3480) as cargo on
passenger aircraft was made in response
to tests that demonstrate that fire
involving lithium ion batteries may
exceed the capability of aircraft cargo
fire protection systems. The additional
requirements to mitigate risks posed by
lithium batteries, which will continue to
be permitted for transport on cargo
aircraft, include transporting all lithium
ion batteries at a state of charge not
exceeding 30 percent of their rated
capacity and limiting the number of
packages of small lithium ion or lithium
metal batteries. While the likelihood of
a fire involving a shipment of lithium
batteries in air transport is low, the
consequences of such an incident would
be catastrophic. With the potential for
an uncontrolled fire involving a
relatively small quantity of lithium
batteries to lead to a catastrophic failure
of the airframe, the inability of the
package or the aircraft fire suppression
system to control such a fire presents an
unacceptable safety risk. PHMSA
acknowledges that there are
advancements in packaging design and
packaging configurations, including fill
materials and fire suppression agents,
which are promising and may
eventually provide safe and reliable
ways to continue to transport lithium
batteries on board passenger aircraft.
However, PHMSA identified a total of
39 incidents in air cargo transportation
between 2010 and 2016, with 13 of
these incidents involving lithium
batteries and smoke, fire, extreme heat,
or explosion, that would have been
affected by this IFR. These types of
incidents are indicative of the types of
events that are possible if lithium ion
batteries continue to be transported on
passenger aircraft. Below are summaries
of three U.S. and international events
that highlight the potential for lithium
batteries to contribute to an incident
resulting is loss of life and/or loss of
aircraft.

e February 7, 2006: Incident at the
Philadelphia International Airport in
which a fire suspected to have been
caused by lithium ion batteries
destroyed a cargo aircraft and much of
its cargo.

e September 3, 2010: Dubai, United
Arab Emirates, a 747—400 cargo aircraft
(U.S. flag) crashed while attempting to
land at the Dubai International Airport
after a fire was discovered. Both pilots
were killed, and the aircraft and its
cargo, which included a significant
quantity of lithium ion batteries, were
destroyed.

e July 28, 2011: The Republic of
Korea, a 747—400 cargo aircraft crashed
into international waters. The two pilots
aboard the flight were killed. The Korea
Aviation and Railway Accident
Investigation Board determined that the
cause of this accident was a fire that
developed on or near two pallets
containing hazardous materials
packages, including hybrid-electric
vehicle lithium ion batteries and
flammable liquids.

Please see the Appendix A of the RIA
for this rulemaking, a copy of which has
been placed in the docket, for more
detail on PHMSA Incident Reports
involving lithium batteries.

Although the aforementioned
measures provide significant
improvements to safety, they do not
eliminate all risks and should be
coupled with other mitigation strategies
as part of a layered approach to safety.
In this IFR, PHMSA is adopting the
changes approved by ICAO that were
informed by aviation safety experts and
are already implemented in
international air transportation.

As discussed in “Section IV. Good
Cause for Immediate Adoption,”
PHMSA has determined that proceeding
with notice and comment to adopt
additional safety measures for transport
of lithium ion batteries is impracticable.

D. Alternative Transport Conditions

PHMSA considered an alternative in
which the IFR would prescribe specific
conditions authorizing the transport of
lithium ion batteries at a charge greater
than 30 percent on cargo-only aircraft or
as cargo on passenger aircraft. The
conditions would need to mitigate the
safety risks posed by the batteries,
which include fire, thermal runaway,
and explosion from ignition of vented
gases. The conditions considered
included limits on the size and number
of cells, a reduced state of charge, the
number of packages, the packaging,
additional fire suppression systems, and
manufacturing controls on the cells
themselves. PHMSA was unable to
identify a general set of conditions in
which it would be safe to transport any
quantity or type of lithium ion cells as
cargo on a passenger aircraft or at a
charge greater than 30 percent on cargo-
only aircraft.

However, PHMSA is authorizing, with
the approval of the Associate
Administrator, up to two lithium
batteries used for medical devices to be
transported on passenger aircraft, and as
applicable, at a state of charge higher
than 30 percent, when the intended
destination of the batteries is not
serviced daily by cargo aircraft. See
“Section V.D. Limited Exceptions to

Restrictions on Air Transportation of
Medical Device Cells or Batteries” for
further discussion. This provision
addresses the legislation titled “FAA
Reauthorization Act of 2018” signed on
October 5, 2018, by the President, which
instructs the Secretary to issue limited
exceptions for lithium ion and metal
cells or batteries used for a medical
device to be transported on passenger
aircraft. See Public Law 302—89.
Additionally, the provision addresses
comments submitted to Docket No.
DOT-0OST-2015-0169 announcing a
public meeting to seek input on issues
concerning lithium batteries that were
to be discussed by the ICAO DGP, in
which the Medical Device Battery
Transport Council (MDBTC) noted
concerns relevant to shipping medical
devices and batteries by air (e.g.,
delivery to remote locations and
increased supply chain constraints). The
MDBTC noted that prohibiting the
transport of lithium ion batteries on
passenger aircraft and the 30 percent
state of charge restriction would
negatively impact the transport of
replacement lithium ion batteries for
medical devices. The provision also
addresses comments to the docket that
identified a need to ship lithium ion
cells and batteries to remote areas.

As previously discussed in
“Subsection A. FAA Technical Center
Testing” of this section, the
ineffectiveness of fire suppression
systems (Halon or oxygen starvation) to
control propagation of thermal runaway
from cell to cell or to control the
production of large quantities of
flammable gases drives the need for
additional safety controls. The ICAO
Council adopted a prohibition on the
transport of lithium ion batteries as
cargo on passenger aircraft due to the
inability of aircraft fire suppression
systems to mitigate a fire involving
lithium ion batteries. Determination of
the aircraft fire suppression system
vulnerability was based on assessments
and positions presented by a wide range
of global experts in the field of aircraft
design, certification, and operations.
The additional requirements to mitigate
risks posed by lithium batteries, which
will continue to be permitted for
transport on cargo aircraft, include
transporting all lithium ion batteries at
a state of charge not exceeding 30
percent of their rated capacity and
limiting the number of packages of
small lithium ion or lithium metal
batteries.

Therefore, in this IFR, PHMSA is
implementing the revisions approved by
ICAO and informed aviation safety
experts to address the risks created by
the air transport of lithium batteries,
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along with an exception for the limited
transport of lithium cells or batteries
specifically used for a medical device
where the intended destination is not
serviced daily by cargo aircraft, with the
approval of the Associate Administrator.

IV. Good Cause for Immediate
Adoption

The Administrative Procedure Act
(APA), 5 U.S.C. 551 et seq., generally
requires public notice before
promulgating regulations. See 5 U.S.C.
553(b). The APA provides an exception,
however, when there is good cause to
conclude that notice and public
comment is impracticable, unnecessary,
or contrary to the public interest. See 5
U.S.C. 553(b)(3)(B).

PHMSA finds that compliance with
the notice-and-comment process for this
rulemaking would be impracticable.
Accordingly, PHMSA finds that there is
good cause for this IFR to be exempt
from the notice-and-comment process.
Interested parties will still have an
opportunity to submit comments in
response to this IFR before a permanent
final rule is issued.3” PHMSA'’s finding
of good cause is based on the
impracticability of providing the public
with notice-and-comment while
attempting to comply with the 90-day
statutory rulemaking mandate in the
FAA Reauthorization Act of 2018,
Public Law 115-254 (October 5, 2018,
FAA Reauthorization Act of 2018).38

Section 333 of the FAA
Reauthorization Act of 2018 requires the
Secretary of Transportation to conform
U.S. regulations on the air
transportation of lithium cells and
batteries to the 20152016 edition of the
ICAO Technical Instructions, including
the amendments that were made
effective on April 1, 2016. The act was
signed into law on October 5, 2018, and
requires DOT to take this action within
90 days, which is January 3, 2019. This
IFR adopts the 2015-2016 edition of the
ICAQ Technical Instructions and
subsequent revised standards effective
April 1, 2016, into the domestic HMR,

37DOT has sought public input on multiple
occasions prior to this rulemaking. DOT held a
public meeting on September 18, 2015, to discuss
the ICAO Technical Instructions lithium battery
amendments and to obtain input on mitigation
strategies, information, and data on how to better
ensure the safe transportation of lithium batteries
by air. See Notice of Lithium Battery Safety Public
Meeting and Request for Information, 80 FR 52368
(August 28, 2015). Additionally, FAA hosted a
public meeting on October 8, 2015, to discuss the
agenda for ICAQ’s lithium battery proposed
amendments.

38 PHMSA’s compliance with the statutory
deadline was negatively impacted by a lapse in
funding from December 22, 2018 through January
25, 2019, that affected PHMSA, FAA, and other
government agencies.

as required. The IFR is necessary to
allow PHMSA to come close to
complying with the 90-day timeframe
required by the FAA Reauthorization
Act of 2018. The statutory mandated
deadline does not provide PHMSA with
sufficient time to prepare and publish a
proposed regulation in the Federal
Register, provide an opportunity to
comment, and issue a final rule.

The purpose of Section 333 is to
address the potential safety risk in
transporting lithium batteries by air.
Indeed, the caption of the provision is
“Safe Air Transportation of Lithium
Cells and Batteries.”” Congress’s choice
to single out Section 333 for rapid
implementation suggests that it
perceived this safety risk to warrant
accelerated intervention. The need to
follow Congress’s directive to address,
within 90 days, a status quo that
Congress itself regarded as demanding
urgent remediation would make the
notice-and-comment process ordinarily
applicable under the APA “‘contrary to
the public interest” in this instance.
Congress’s desire to eliminate, as
speedily as possible, potential air
transportation risks associated with
lithium batteries among air operators
which have not already voluntarily
adopted ICAO’s 2015-2016 lithium
battery standards is supported by FAA
Technical Center testing showing the
potential for an uncontrolled fire
involving a relatively small quantity of
lithium batteries and the potential
buildup of flammable gases in a
suppressed lithium ion battery fire that
could lead to a catastrophic failure of
the airframe, as well as the large body
of research conducted by DOT, NTSB,
and other respected sources that
demonstrates the potential safety risks
of lithium batteries transported by air
under the current regulations and the
connection of the revised regulations to
those hazards.

PHMSA finds that the use of notice
and comment procedures before issuing
this rulemaking is impracticable. This
IFR is the only rulemaking option that
will allow PHMSA to come close to
meeting the statutory deadline in the
FAA Reauthorization Act of 2018 while
addressing the potential safety risk in
transporting lithium batteries by air.
Additionally, while the APA generally
requires that publication of a
substantive rulemaking be made at least
30 days before its effective date, the
APA provides for dispensation of the
30-day effectiveness delay upon good
cause similar to the notice and comment
requirements. 5 U.S.C. 553(d). For the
reasons discussed above, PHMSA finds
good cause to dispense with the 30-day
delay in effectiveness upon publication.

Accordingly, this IFR is effective upon
publication in the Federal Register.

V. Summary of Changes

To ensure the safe transport of lithium
batteries by air and protect the traveling
public, flight crews, and for
harmonization with international
regulations from ICAO, PHMSA amends
the HMR to prohibit the transport of
lithium ion cells and batteries (UN3480)
as cargo on passenger aircraft; require
all lithium ion cells and batteries
(UN3480) to be shipped at not more
than a 30 percent state of charge on
cargo-only aircraft; and restrict small
lithium cell or battery shipments to one
package per consignment or overpack.
Also, PHMSA is providing a limited
exception, with the approval of the
Associate Administrator, to the
restrictions on the air transport of
replacement medical device cells and
batteries if the intended destination for
the cells or batteries is not serviced
daily by cargo aircraft. PHMSA would
authorize the transport on passenger
aircraft of not more than two lithium
cells or batteries specifically used for a
medical device and would waive the 30
percent state of charge limit for lithium
ion cells and batteries, with an approval
of the Associate Administrator. PHMSA
further defines medical device for the
purposes of the HMR as an instrument,
apparatus, implement, machine,
contrivance, implant, or in vitro reagent,
including any component, part, or
accessory thereof, which is intended for
use in the diagnosis of disease or other
conditions, or in the cure, mitigation,
treatment, or prevention of disease, of a
person. See “Subsection D. Limited
Exceptions to Restrictions on Air
Transportation of Medical Device Cells
or Batteries” of this section for further
discussion.

A. Passenger Aircraft Prohibition

PHMSA is prohibiting the transport of
lithium ion batteries (UN3480) as cargo
on passenger aircraft because of their
unique challenges associated with
thermal runaway: Pressure pulses,
venting of flammable gas, and resistance
to extinguishment. The FAA Technical
Center investigated the ability of various
fire suppression measures—fire
suppression agents, depressurization,
FCC, and FRC—to control lithium ion
battery fires. The results concluded that
gaseous fire suppression agents were
effective in extinguishing the electrolyte
fire but had no effect in stopping the
propagation of thermal runaway from
cell to cell. Therefore, a lithium ion
battery fire can still compromise the
aircraft critical systems even in the
presence of Halon, which is the current
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means of suppression in passenger
aircraft cargo compartments. A lithium
ion battery fire was marginally
controlled through oxygen starvation,
which is the primary means of
controlling fires in Class E cargo
compartments.3® The FCCs were unable
to contain flames and flammable gases
from escaping, and tests involving FRCs
resulted in explosions. The FRCs
permitted flammable gases generated
from cells in thermal runaway to
accumulate in a confined area within
the FRC before being ignited by burning
packages, or a spark from a burning cell,
and exploding. An analysis of the
batteries consumed in the FRC fire test
indicated that only a small fraction of
the 5,000 cells went into thermal
runaway, vented, and caused the
explosion.

As discussed in this IFR, the FAA
Technical Center tested the ability of
several common shipping containers to
contain the effects of a thermal runaway
originating from a single lithium cell.
Currently authorized packages, package
configurations, shipping containers, and
consignment limits could neither
contain a lithium battery fire nor
prevent the propagation of fire from one
package to another. FCCs and FRCs
were unable to contain a fire involving
lithium batteries. Overpack containers
designed to transport chemical oxygen
generators successfully contained the
fire from lithium ion batteries but
permitted smoke and vapors to escape.
Neither were fire suppression systems,
including the Halon that is currently
used in cargo compartments, entirely
effective against lithium battery fires. Of
the package configurations that were
tested, the only effective methods to
stop propagation of thermal runaway
were reducing the state of charge to 30
percent and adding a pack of water
above the cells.40 The inability of the
package or the aircraft fire suppression
system to control a fire involving
lithium ion batteries presents an
immediate safety hazard of which the
actions in this IFR will address, while
also harmonizing to the ICAO Technical
Instructions.

This IFR is consistent with the July
2015 aircraft manufacturer notices to air
carriers warning of these hazards and
supporting a prohibition on the carriage

39 Class E cargo compartments are common on the
upper deck cargo compartments of freighter aircraft.
Class E compartments have fire detection systems,
the means to shut off ventilation flow, and the
means to exclude hazardous quantities of smoke,
flames, and noxious gases from the flight crew
compartment. Class C cargo compartments also
include an approved built-in fire extinguishing or
suppression system controllable from the cockpit.
See 14 CFR 25.857.

40 Maloney, T., and Dadia, D. See footnote 23.

of high-density packages of lithium ion
batteries on passenger aircraft. Several
large passenger air carriers responded to
the notices by voluntarily instituting
bans on the transport of lithium ion
batteries.

Removal of Authorization for Lithium
Ton Aircraft Batteries

As a consequence of the prohibition
on the transport of lithium ion batteries
(UN3480) as cargo on passenger aircraft,
PHMSA is removing the authorization
in § 172.102(c)(2) special provision A51
that permits the transport of lithium ion
aircraft batteries on passenger aircraft.
Special provision A51 was added to the
HMR in the HM-215L final rule. 78 FR
987 (Jan. 7, 2013). This amendment,
which became effective on January 1,
2013, harmonized the HMR with an
authorization added to the 2013-2014
ICAQ Technical Instructions that
allowed a package containing a single
lithium ion aircraft battery with a net
mass not exceeding 35 kg on passenger
aircraft. In 2013, shortly after the
authorization in special provision A51
became effective, there were two
incidents involving lithium ion batteries
installed in Boeing Model 787-8
aircraft. The first incident on January 7,
2013, involved a Japan Airlines Boeing
787-8 that was parked at the gate at
Logan International Airport in Boston,
MA. Maintenance personnel observed
smoke coming from the lid of the
auxiliary power unit battery case, as
well as a fire with two distinct flames
at the electrical connector on the front
of the case. No passengers or
crewmembers were aboard the airplane
at the time and none of the maintenance
or cleaning personnel aboard the
airplane was injured.4! A second
incident on January 16, 2013, on an All
Nippon Airways flight required the
flight to make an emergency landing.
Four passengers out of the 173
occupants on board the aircraft suffered
minor injuries during the evacuation. It
appears that in both cases the heat from
a single overheated cell propagated to
adjacent cells resulting in a thermal
runaway.42 In response to these
incidents, ICAO issued an addendum in
February 2013 to disallow lithium ion
batteries from being transported under
special provision A51. Lithium ion
batteries with a net weight of up to 35

41 Aircraft Incident Report; Auxiliary Power Unit
Battery Fire; National Transportation Safety Board
NTSB/AIR-14/01; Adopted November 21, 2014.

42 Aircraft Serious Incident Investigation Report,
Japan Transport Safety Board; AI125014—4;
September 25, 2014.

kg may continue to be transported on
cargo-only aircraft.43

B. State of Charge Requirement

PHMSA is requiring all lithium ion
cells and batteries transported as
UN3480 (not packed with or contained
in equipment) on cargo-only aircraft be
shipped at a state of charge of not more
than 30 percent of their rated capacity.
This requirement was determined based
on FAA Technical Center test results
demonstrating that the propagation of
thermal runaway could be greatly
reduced or eliminated at this level. The
hazardous effects of thermal runaway
were markedly less when the cells were
at 30 percent state of charge or less
relative to higher states of charge. The
FAA tested lithium ion 18650 LiCoO2
cells at five charge states: 100% (two
tests), 50%, 40%, 30%, and 20%.

The results can be summed up as
follows:

e The 100% cell exploded in both
tests, and rapid cooling was observed.
Peak temperature: 1030 °F.

e The 50% test consumed all cells.
Peak temperature: 1044 °F.

e At 40%, two cells were consumed,
and the peak temperature 760 °F
decreased after thermal runaway in Cell
2.

e At 30%, venting occurred in Cell 1
with no thermal runaway. Peak
temperature: 560 °F.

e At 20%, venting occurred in Cell 1
with no thermal runaway. Peak
temperature: 502 °F.

These results apply to lithium ion
cells of this size and chemistry and
thermal runaway effects may be
different for different cell sizes and
chemistries. However other studies
involving different lithium ion cell
chemistries show a similar trend of
reduced hazardous effects at a reduced
state of charge. The ICAO agreed that a
30 percent state of charge limit was
appropriate based on the testing
information available.

In implementing the ICAO Technical
Instructions, PHMSA has fully
transmitted the provisions into the
HMR. Consistent with the ICAO
Technical Instructions, PHMSA
authorizes the transport of lithium ion
cells or batteries on cargo-only aircraft
at a higher state of charge subject to the
approval of the Associate Administrator
for Hazardous Materials Safety. Also,
consistent with ICAO, PHMSA did not
provide an authorization for
transporting lithium ion batteries as

43 Addendum 1 to the 2013—-2014 edition of the
ICAO Technical Instructions, issued February 12,
2013. http://www.icao.int/safety/DangerousGoods/
Documents/Doc%209284-2013-2014Edition_
Addendum-1.en.pdf.



http://www.icao.int/safety/DangerousGoods/Documents/Doc%209284-2013-2014Edition_Addendum-1.en.pdf

http://www.icao.int/safety/DangerousGoods/Documents/Doc%209284-2013-2014Edition_Addendum-1.en.pdf

http://www.icao.int/safety/DangerousGoods/Documents/Doc%209284-2013-2014Edition_Addendum-1.en.pdf
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cargo on passenger aircraft.
Accordingly, if there is a need to
transport lithium ion batteries on a
passenger aircraft, an applicant must
apply for a special permit in accordance
with the provisions of part 107, subpart
B.

An approval is written consent,
including a competent authority
approval, from the Associate
Administrator or other designated
Department official, to perform a
function that requires prior consent
under the HMR. Approvals are an
extension of the regulations and
facilitate the continued safe transport of
hazardous materials by providing
specific regulatory relief on a case-by-
case basis. Approvals are valid for both
domestic and international
transportation and are recognized as
approval by a competent authority for
the purposes of the ICAO Technical
Instructions and other international
hazardous materials regulations. When
shipping internationally, approval is
required from the country of origin and
the country of the air carrier. Only a
single approval is required for
shipments originating in the United
States transported by a domestic air
carrier. PHMSA'’s approval application
procedures are set forth in 49 CFR part
107, subpart H. PHMSA specifies an
expiration date in each approval, which
is typically 2 years from the date of
issuance. It is important to note that
PHMSA only grants approvals for
activities allowed (if approved) under
specific conditions identified in the
HMR. Applications for approvals and
supporting documentation may be
submitted by mail, by facsimile,
electronically via email, or through
PHMSA’s online system. Unless
emergency processing is requested and
granted, applications are usually
processed in the order in which they are
filed.

Lithium ion batteries contain both a
chemical and an electrical hazard. It is
the combination of these two hazards
that creates a unique challenge to safety
in the air transportation environment.
As referenced in this section, numerous
private and public sector studies have
clearly demonstrated and validated
through physical testing that reducing a
cell or battery’s state of charge
measurably reduces this risk. A number
of factors can lead to an incident in
transport, including but not limited to
thermal, mechanical, or electrical abuse;
substandard cell design; and internal

cell faults associated with cell
manufacturing defects. Existing
transport requirements reduce the
likelihood of thermal runaway from
damage and external short circuits.
Internal short circuits can form during
charge and discharge cycles, physical
damage to the cell or battery or
manufacturing defects. Thermal
runaway events originating from
internal cell faults appear to be rare, but
do nevertheless occur. Regardless of the
cause, the hazardous effects of a thermal
runaway event are the same. Cell
chemistry, state of charge, and heat
transfer environment are some of the
significant factors that influence the
effects of failure.#¢ Multiple
independent studies have shown that,
independent of the initiating factor,
reducing the state of charge measurably
reduces both the likelihood and
consequence of an incident involving
lithium ion batteries. Most significantly,
lowering the state of charge reduces or
eliminates the ability of a cell to
experience thermal runaway and the
potential for propagation. Reducing the
state of charge for lithium ion cells and
batteries offered for transport translates
to a safer transport environment.

Specifically, reducing the state of
charge of a lithium ion cell or battery:

¢ Decreases the likelihood of thermal
runaway; 4%

¢ Decreases or eliminates the
potential for thermal runaway to spread
to adjacent cells or batteries; 46

¢ Increases the cell’s ability to
tolerate a short circuit and significantly
reduces the maximum temperature
achieved at the point of shorting; 47

e Reduces the quantities of gases
released if thermal runaway
occurs; 48 495051

44 Mikolajczak et al. See footnote 4.

45Doughty, Dan, and Roth, E. Peter, A General
Discussion of Li Ion Battery Safety, The
Electrochemical Society Interface, Vol. 21, No.2,
Summer 2012.

46 Doughty, Dan, and Roth, E. Peter. See footnote
45.

47 Doughty, Dan, and Roth, E. Peter. See footnote
45,

48 Doughty, Dan, and Roth, E. Peter. See footnote
45.

49 Somandepealli, V., Marr, Kevin C., and Horn,
Quinn C., Quantification of Combustion Hazards of
Thermal Runaway Failures in Lithium-Ion Batteries,
SAE International. J. Alt. Power, Vol. 3, No. 1, May
2014.

50 Golubkov, Andrey W., Scheikl, Sebastian,
Planteu, René, Voitic, Gernot, Wiltsche, Helmar,
Stangl, Christoph, Fauler, Gisela, Thaler,
Alexander, and Hacker, Viktor, Thermal runaway of

¢ Reduces the magnitude of the

heating rate if thermal runaway
0GCUTS.52 53 545556

Comprehensive laboratory testing
from various sources, including the
FAA, has shown that lithium ion
batteries are thermally more stable and
the hazardous effects of thermal
runaway are less when the battery is at
a reduced state of charge. Both Roth et
al.57 and Doughty and Roth 58 found that
a higher state of charge in commercially-
available lithium ion 18650 LiCoO2
cells resulted in lower onset
temperature of self-generated heating
and that the magnitude of a cell’s
response to internal short circuit is
influenced by state of charge. Other
studies, such as that done by
Somandepalli et al.59 have observed that
the volume of gas vented from cells in
thermal runway is less at lower states of
charge. More importantly, a sufficiently
reduced state of charge for the most
commonly carried cells eliminates
propagation of thermal runaway and the
potential for a chain reaction in the
event of a single cell failure.

In an aviation environment, the safety
benefits associated with a reduced state
of charge are more pronounced than for
other modes due to the potential
consequences of an in-flight event. As
evidenced by testing conducted by the
FAA Technical Center and supported by
analyses performed by a major aircraft
manufacturer, an incident involving
even a relatively small number of
lithium ion cells is sufficient to
overwhelm existing aircraft safety
systems and compromise the integrity of
the aircraft. Taking this into account,
manufacturers often preemptively ship
lithium ion batteries at a reduced state
of charge as a business practice.

commercial 18650 Li-ion batteries with LFP and
NCA cathodes—impact of state of charge and
overcharge, Royal Society of Chemistry Advances,
Issue 70, June 2015.

51Roth, E. P., Crafts, CC, Doughty, D. H., and
McBreen J., Advanced Technology Development
Program for Lithium-Ion Batteries: Thermal Abuse
Performance of 18650 Li-Ion Cells, Sandia Report:
SAND2004-0584, March 2004.

52 Doughty, Dan, and Roth, E. Peter. See footnote
45.

53 Somandepalli et al. See footnote 49.

54Bandhauer et al. See footnote 3.

55Roth et al. See footnote 51.

56 Golubkov et al. See footnote 52.

57 Roth et al. See footnote 51.

58 Doughty, Dan, and Roth, E. Peter. See footnote
45.

59 Somandepalli et al. See footnote 49.
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Existing aircraft protection systems
simply cannot mitigate the
accumulation and potential for ignition
of flammable gases, which can
completely overwhelm current aircraft
safety systems and lead to loss of the
aircraft’s flight capabilities. Requiring
cells and batteries to be transported at
a sufficiently reduced state of charge
would immediately and measurably
reduce both the likelihood and
consequences of an incident involving
lithium ion cells or batteries in an
aviation environment. As demonstrated
by multiple studies and physical testing,
the exothermic reaction experienced by
a cell is highly dependent on the state
of charge.®0 ¢! For the most commonly
carried cell, the lithium ion 18650
LiCoO2 cell, research and testing is
particularly significant. The FAA
Technical Center testing has specifically
demonstrated that for these cells, a state
of charge of 30 percent not only reduces
the intensity of thermal runaway but
also completely eliminates propagation
of thermal runaway.62 While no one
safety measure known today is
singularly effective in eliminating all
hazards inherent in the transport of
lithium ion batteries, this particular
measure dramatically reduces the
possibility of an unmanageable event
that could lead to loss of the aircraft and
the lives of those aboard. Further
research and additional work is
necessary to more comprehensively
assess the most effective mechanisms to
mitigate those hazards. While this work
continues, it is in the best interest of the
public that carriage of lithium ion cells
or batteries as cargo on passenger
aircraft be prohibited and that state of
charge be reduced on lithium ion cells
and batteries being carried as cargo on
cargo-only aircraft.

C. Consignment and Overpack
Restriction

PHMSA is restricting the use of
alternative provisions for small lithium
cells and batteries to one package per
overpack or consignment to prevent the
consolidation of large numbers of
lithium cell and battery shipments in a
single overpack or consignment under
provisions designed for small quantities
of batteries. Shippers can still offer
lithium cells or batteries in an overpack
or a consolidated consignment, but

60 Mikolajczak, C.J., and A. Wagner-Jaureff, US
FAA-Style Flammability Assessment of Lithium Ion
Cells and Battery Packs in Aircraft Cargo Holds,
Exponent Failure Analysis Report, April 15, 2005
Retrieved from: http://www.prba.org/wp-content/
uploads/Exponent PRBA_burn_box_report
final1.pdf.

61 Webster, H. See footnote 20.

62Maloney, T., and Dadia, D. See footnote 23.

these must be identified to the air
operator as hazardous materials. The
identification of these consignments as
hazardous materials will allow
operators to consider safety risk
assessments and implement mitigation
strategies appropriate to the operator’s
specific capabilities, thus reducing the
hazards posed by such consignments.

The hazardous materials regulatory
system has for decades proven its
effectiveness in mitigating risks
associated with hazardous materials
transportation. Shippers and operators
understand this system and have
included steps in their processes to
ensure compliance. Current provisions
for small batteries were developed based
on the reduced risk posed by a limited
number of small batteries in a single
package. These provisions were
developed before current research and
testing that demonstrate the significant
fire hazard posed by consolidations of
such packages in an aviation
environment. ICAO considered reducing
or eliminating the provisions for Section
IT of the ICAO Technical Instructions
because such consignments do not
require shipping papers or notification
to the pilot in command. Shipping
papers provide air carriers with
information (i.e., quantity, type of
package, package weight) that is
essential to accurately identify packages
of lithium batteries and to conduct
effective safety assessments. ICAO
ultimately agreed to limit provisions for
Section II batteries by restricting to one
the number of packages that can be
offered as a single shipment or placed
into a single overpack and noted that
this action would ensure such
consignments were subject to standard
hazard communication, thereby
improving awareness to the operator.
ICAO considered recent actions by
government regulators and the industry,
and various recommendations from the
Third International Multidisciplinary
Lithium Battery Transport Coordination
Meeting:

e A safety alert for operators issued
by the FAA in 2010 (SAFO 10017)
recommending that operators load bulk
consignments of Section II batteries in
Class C cargo compartments or locations
where alternate fire suppression was
available; 63

e A multi-operator message issued by
the Boeing Company in 2015 (MOM-
MOM-15-0469-01B) advising operators
who transport lithium batteries to
conduct a safety risk assessment that

63 The FAA Safety Alert for Operators (SAFO)
10017 is available through the following URL:
http://www.faa.gov/news/press_releases/media/
safo10017.pdf.

takes into account, among other factors,
the types and quantities of lithium
batteries carried, the quantity per flight,
their location within the cargo
compartment, and their proximity to
other dangerous goods;

e An in-service information article
issued by Airbus Industries in 2015 (ISI
00.00.00182) advising operators who
transport lithium batteries to conduct a
safety assessment that considers, among
other factors, information on the types
of lithium batteries being shipped, as
well as the quantity and density of the
consignment. Airbus further
recommended that all consignments of
lithium batteries be identified and
notified, and that policy to notify the
flight crew of all lithium battery
consignments is established; and

¢ Interim recommendations from the
Third International Multidisciplinary
Lithium Battery Transport Coordination
Meeting (see paragraph 5.1.3 and
appendix A to the report available at
http://www.icao.int/safety/
DangerousGoods/Pages/
Multidisciplinary.aspx), including
safety risk assessments by operators
who wished to transport lithium
batteries that would require
consideration of information on the
types and quantities of lithium batteries
and cells being transported.

Alignment of the HMR with the
revised Section II provisions in the
ICAO Technical Instructions for small
batteries directly addresses NTSB
Recommendation A—07-109 that the
Department “‘eliminate regulatory
exemptions for the packaging, marking,
and labeling of cargo consignments of
small secondary lithium batteries (no
more than 8 grams equivalent lithium
content) until the analysis of the failures
and the implementation of risk-based
requirements asked for in Safety
Recommendation A—07—-108 are
completed.” This recommendation was
closed by NTSB when the DOT took an
““Acceptable Alternative Action” by
harmonizing the HMR with the 2013-
2014 ICAQ Technical Instructions,
which included amended provisions for
Section II batteries. The relevant
amendments to the 2013—-2014 ICAO
Technical Instructions were adopted by
ICAO on the basis that those
amendments were considered to ensure
that:

[T]raining would now be required for many
more shippers preparing lithium battery
shipments; operators would now be required
to perform acceptance checks on all large
shipments of lithium batteries prior to
loading and stowage aboard an aircraft; pilots
would be notified of the presence, location
and quantity of lithium batteries aboard the
aircraft . . . and regulators would be
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provided a framework in which better
training, oversight and enforcement could be
applied.

However, implementation of the
revised ICAO provisions in practice
revealed a deficiency in that large
numbers of Section II packages
continued to enter the air transport
stream in bulk (overpacked and/or
palletized) configurations. Adopting the
amendments in this IFR will bring the
HMR into alignment with the ICAO
Technical Instructions and address this
deficiency.

D. Limited Exceptions to Restrictions on
Air Transportation of Medical Device
Cells or Batteries

To execute the mandate in Section
333 of the FAA Reauthorization Act of
2018, PHMSA is authorizing, with the
approval of the Associate Administrator,
the transport of not more than two
lithium cells or batteries used for a
medical device to be transported on
passenger aircraft and an exception from
the 30 percent state of charge limit
under specified conditions. This
provision applies when the intended
destination of the batteries is not
serviced daily by cargo aircraft and the
batteries are required for medically
necessary care. The medical device cells
or batteries must be (1) individually
packed in an inner packaging that
completely encloses the cell or battery,
(2) placed in a rigid outer packaging,
and (3) protected to prevent short
circuiting.64 PHMSA is also adopting
the definition of medical device as used
in the FAA Reauthorization Act of 2018
as follows: ““A medical device means an
instrument, apparatus, implement,
machine, contrivance, implant, or in
vitro reagent, including any component,
part, or accessory thereof, which is
intended for use in the diagnosis of
disease or other conditions, or in the
cure, mitigation, treatment, or
prevention of disease, of a person.”

Several aspects necessary to
implement the FAA Reauthorization Act
of 2018 requirements, are not defined in
the congressional mandate. In this IFR,
PHMSA defines requirements based on
previous interpretations, current
regulatory requirements, and ease of
implementation. PHMSA requests
comments on these criteria, including

64 PHMSA notes methods to prevent short
circuiting include, but are not limited to: Packaging
each battery in fully enclosed inner packages made
of non-conductive material, packaging batteries in
a manner to prevent contact with other batteries,
devices or conductive materials, and ensuring
exposed terminals or connectors are protected with
non-conductive caps, non-conductive tape, or by
other appropriate means. See PHMSA Letter of
Interpretation, Reference Number 16-0174; May 18,
2018.

potential impacts these criteria may
have on stakeholders.

e The limitation to “not more than
two replacement lithium cells or
batteries”” applies to the number of cells
or batteries per package, as approved by
the Associate Administrator.

o A destination is no longer
considered to be “serviced daily by a
cargo aircraft” when it is
impracticable 65 to reach the intended
destination by cargo aircraft and
subsequent motor vehicle
transportation. The person applying for
the approval of the Associate
Administrator must demonstrate that
this provision applies. PHMSA has not
provided a specific distance of when a
location is no longer considered
serviced daily by a cargo aircraft to
allow for flexibility in evaluating each
scenario on a case-by-case basis;
however, PHMSA seeks comment on
whether a distance should be
considered.

o Batteries “required for medically
necessary care’ are batteries that are
needed for a medical device that is used
by the recipient for medical care.

PHMSA'’s standard operating
procedures [for approvals and special
permits] will be updated when
reviewing applications for consignments
of lithium cells or batteries for medical
devices, as prescribed in Section 333
paragraph (b)(1) of the FAA
Reauthorization Act of 2018.
Specifically, PHMSA will either grant or
deny an application for air
transportation of lithium ion cells or
batteries specifically used for medical
devices, no later than 45 days after
receipt of the application. A draft will
be submitted to the FAA no later than
30 days after the date of application,
and the FAA will conduct an on-site
inspection no later than 20 days after
receiving the draft from PHMSA.
Section 333 paragraph (b)(1) applies to
only lithium ion cells and batteries, but
since paragraph (b)(2) applies to both
lithium ion and metal batteries for
medical devices, PHMSA understands
the FAA Reauthorization Act of 2018
language in section 333 paragraph (b)(1)
to also apply to lithium metal batteries
for medical devices. PHMSA seeks
comments on the application
requirements or evaluation process,
including any potential impacts on
applicants or airlines, such as package
design, distance between the intended
destination and an airport not serviced
daily by a cargo aircraft, communication

65 PHMSA has previously used the term
“impracticable”” in the HMR. See §§ 173.150(f) and
175.310(a).

requirements, and the FAA on-site
inspection.

This limited exception also addresses
comments submitted to Docket No.
DOT-0ST-2015-0169, which identified
a need to transport lithium ion batteries
to remote areas that are accessible by
passenger aircraft only.

VI. Regulatory Analysis and Notices

A. Statutory/Legal Authority for This
Rulemaking

This IFR is published under the
authority of the Federal Hazardous
Materials Transportation Law, 49 U.S.C.
5101 et seq. Section 5103(b) authorizes
the Secretary of Transportation to
prescribe regulations for the safe
transportation, including security, of
hazardous material in intrastate,
interstate, and foreign commerce. This
IFR revises regulations for the safe
transport of lithium cells and batteries
by air and the protection of aircraft
operators and the flying public.

B. Executive Order 12866 and DOT
Regulatory Policies and Procedures

Executive Order 12866 (‘“‘Regulatory
Planning and Review”) requires
agencies to regulate in the “most cost-
effective manner,” to make a “reasoned
determination that the benefits of the
intended regulation justify its costs,”
and to develop regulations that “impose
the least burden on society.”

This IFR is considered a significant
regulatory action under E.O. 12866 and
the Regulatory Policies and Procedures
of the Department of Transportation. 44
FR 11034. However, this IFR is not an
economically significant regulatory
action as defined by section 3(f)(1)
under E.O. 12866, because it does not
have an annual effect on the economy
of $100 million or more or adversely
affect in a material way the economy, a
sector of the economy, productivity,
competition, jobs, the environment,
public health or safety, or State, local,
or tribal governments or communities. A
Regulatory Impact Analysis (RIA) is
available for review in the public docket
for this rulemaking and summarized
below. Please see the RIA for more
details on the benefits and costs of the
IFR.

As previously discussed, the safe
transport of lithium batteries by air has
been an ongoing concern for PHMSA,
FAA, and DOT. Lithium batteries pose
unique challenges to safety in a
transportation environment because,
unlike other hazardous materials, they
contain both a chemical and an
electrical hazard. This combination of
hazards, when involved in a fire
encompassing significant quantities of
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lithium batteries, may exceed the fire
suppression capability of the aircraft
and lead to a catastrophic loss of the

aircraft.

In response to both the hazards posed
by the transport of lithium ion batteries
by air, as evidenced by the FAA
Technical Center testing results (see
“Section III.A. FAA Technical Center
Testing”), and the recent developments
in the international community,

(1) Prohibit the transport of lithium
ion cells and batteries (not packed with
or contained in equipment) as cargo on
passenger aircraft;

(2) Require all lithium ion cells and
batteries (not packed with or contained

in equipment) to be shipped at not more

than a 30 percent state of charge on
cargo-only aircraft; and

(3) Restrict small lithium cell and
battery shipments to one package per

impacts approximately 99 domestic
passenger airlines, 468 shipping firms,
and over 27,000 employees on average.
PHMSA examined the benefits and the
costs of the provisions of this
rulemaking using the post-ICAO
baseline 66 as the basis for the analysis
as shown below. Table 2 summarizes
the benefits and costs by rulemaking
provision over a 10-year period and
annualized, discounted at a 7 percent

PHMSA is amending the HMR
applicable to lithium cells and batteries
not contained in or packed with

equipment to:

consignment or overpack.
Some costs and benefits are related to
the total number of companies or

rate.

employees affected. The IFR potentially

TABLE 2—SUMMARY OF BENEFITS AND COSTS FOR LITHIUM BATTERY PROVISIONS—POST ICAO

Provision

Benefits

Unquantified costs

10-Year
quantified cost
(7%)

State of Charge ....

Consignment Limit

66 The post-ICAO baseline is the international
operating environment present after April 1, 2016;
this would (1) restrict lithium ion batteries to a 30
percent state of charge for international air

Limits the volume of flammable gases emit-
ted by lithium ion cells propagated in a
thermal runaway.

Results in a less energetic thermal run-
away event if one should occur.

Reduces the likelihood of thermal propaga-
tion from cell to cell.

Harmonization facilitates international trade
by minimizing the burden of complying with
multiple or inconsistent safety requirements
(although currently domestic shippers and
carriers have the option to voluntarily com-
ply with ICAO requirements). Consistency
between regulations reduces compliance
costs and helps to avoid costly frustrations
of international shipments.

Reduces the risk of fire from shipping large
quantities of excepted batteries that were
previously being consolidated in overpacks,
pallets, in single-unit load devices and sin-
gle aircraft cargo compartments.

Reduces the propensity for large numbers
of batteries or packages shipped in accord-
ance with regulatory exceptions.
Harmonization facilitates international trade
by minimizing the burden of complying with
multiple or inconsistent safety requirements
(although currently domestic shippers and
carriers have the option to voluntarily com-
ply with ICAO requirements). Consistency
between regulations reduces compliance
costs and helps to avoid costly frustrations
of international shipments.

shipments, (2) restrict the number of Section II
packages to one per consignment on international
air shipments, and (3) prohibit the shipping of
lithium ion batteries as cargo on international

Potential changes in manufacturing proce-
dures to ensure compliance with state of
charge provision.

Reevaluation of management practices and
potentially instituting changes to avoid or
lessen supply chain impacts such as re-
duced shelf life of batteries and battery
quality issues.

Additional time for end users needed to
charge the batteries from 30 percent state
of charge or less instead of the typical lev-
els of 40 or 50 percent at which manufac-
turers currently set the state of charge.

Costs due to modal shift that might occur
from air transport to ground or marine
transport due to higher shipping costs by
air. The end receivers may be inconven-
ienced by longer shipping times that imply
less prompt access to goods purchased.

$2,304,551. These es-
timates include only
the cost for entities
to apply for permis-
sion to ship bat-
teries at higher
charge levels.

$44,328,936. Costs in-
clude additional haz-
ard communication
and employee train-

ing.

passenger flights. This environment also includes a
level of voluntary domestic compliance with the
above provisions in the United States.
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TABLE 2—SUMMARY OF BENEFITS AND COSTS FOR LITHIUM BATTERY PROVISIONS—POST ICAO—Continued
10-Year
Provision Benefits Unquantified costs quantified cost

(7%)

Lithium Battery Prohibi- | e
tion as Cargo on
Passenger Aircraft. .

Safety benefits expected to be low or none
given evidence of pre-IFR compliance.
Eliminates the risk of an incident induced
by lithium ion batteries shipped as cargo in
a passenger aircraft.

o Eliminates the risk of a fire exacerbated by
the presence of lithium ion batteries involv-
ing the cargo hold of a passenger aircraft.

e Harmonization facilitates international trade
by minimizing the burden of complying with
multiple or inconsistent safety requirements
(although currently domestic shippers and | o
carriers have the option to voluntarily com-
ply with ICAO requirements). Consistency
between regulations reduces compliance
costs and helps to avoid costly frustrations
of international shipments.

airplanes.

their intended need.

o Potential additional costs to air carriers
transporting cargo shipments of the lithium
ion batteries on cargo planes instead of
passenger airplanes. They vary for each air
carrier function of the size of the airline and
the areas they service, the availability of
cargo-only aircraft fleet, the capacity usage
and cargo volume availability of their cargo
aircraft fleet, the volume of lithium ion bat-
teries they were transporting by passenger

Cost due to modal shift that might occur as
higher costs to ship by air may induce
shippers to send by ground and marine
transportation. The end receivers may be
inconvenienced by longer shipping times
that imply less prompt access to goods
purchased. This can have potential impacts
on rural and remote communities not serv-
iced daily by cargo aircraft or only serviced
by passenger aircraft. For customers need-
ing lithium batteries used in devices other
than medical devices, the delays in the de-
livery of the required batteries could result
in a range of consequences depending on

Impact expected low
given evidence of
pre-IFR compliance.

10-Year: $46,633,487.
Annualized:
$6,639,559.

Based on the analysis described in
this RIA, at the mean, PHMSA estimates
the present value costs about $46.6
million over 10 years and about $6.6
million annualized (at a 7 percent
discount rate).

While PHMSA examined the benefits
and the costs of the provisions of this
rulemaking using the post-ICAO
baseline, we acknowledge that using the
pre-ICAO baseline 67 would produce
different cost and benefit figures. That
said, given the significant data
uncertainties regarding pre-ICAO
baseline and operational practices,
PHMSA was unable to completely
quantify the pre-ICAO baseline. For
more detail on cost and benefits of the
pre-ICAO baseline see the “Section 11
Alternative Baseline Analysis” of the
RIA included in the docket for this
rulemaking.

PHMSA reviewed incidents involving
lithium batteries shipped by air to
determine how many reported incidents
would be affected by the scope of this
IFR. The following summary provides a

67 The pre-ICAO baseline is the international
operating environment present before April 1, 2016
with: (1) No limitations of state of charge, (2) No
limitation on the number of Section II packages
offered in a single consignment, and (3) No
prohibition of shipping Lithium ion batteries as
cargo on passenger carrying aircraft.

breakdown of U.S. passenger and cargo-
only aircraft incidents involving lithium
batteries from 2010 to 2016 in which a
Hazardous Materials Incident Report,
DOT Form 5800.1, was submitted.

We filtered incidents for those
involving lithium batteries and fire,
extreme heat, or explosion. In addition,
we filtered passenger aircraft incidents
for those occurring in cargo as opposed
to passenger baggage. We also filtered
both passenger and cargo-only aircraft
incidents for those involving lithium
ion batteries as opposed to lithium
metal batteries given applicability of the
three provisions and the extent that
information was available in the
incident report. We further filtered
incidents for undeclared shipments or
those without labels and markings
where possible.

U.S. Passenger Aircraft Lithium
Battery Incidents: PHMSA identified a
total of 21 lithium battery incidents in
passenger air transportation relevant to
the scope of this rulemaking. PHMSA
started with a set of 36 lithium battery
incidents in passenger air transportation
and filtered out 15 of the incidents
involving lithium ion batteries and fire,
extreme heat, or explosion. PHMSA
determined that the incidents resulting
in fire involved lithium ion batteries
transported in passenger baggage or

were packed in equipment. While these
incidents indicate the potential harm
from the presence of a lithium ion
battery fire, the scope of this rulemaking
does not affect lithium ion batteries
carried in airline passenger baggage or
packed in equipment. There were no
fatalities or hospitalizations associated
with these incidents.

U.S. Cargo Aircraft Lithium Battery
Incidents: PHMSA identified a total of
139 incidents in air cargo
transportation. Thirteen of these
incidents involved lithium batteries and
fire, extreme heat or explosion that
would be affected by the IFR. PHMSA
cannot be certain of how many of the 13
lithium battery incidents in cargo
transportation relate to the consignment
limit provision. However, based on
review of the narratives of the incidents,
PHMSA believes that at least five of the
incidents are related to the consignment
limit provision.

Summary of Benefits

PHMSA expects the IFR will improve
safety for flight crews, air cargo
operators, and the public as a result of
the state of charge requirement and the
consignment and overpack restriction
by reducing the possibility of fire on
cargo-only aircraft. Additionally, the
IFR will harmonize the prohibition of
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lithium ion batteries as cargo on
passenger aircraft and eliminate the
possibility of a package of lithium ion
batteries causing or contributing to a fire
in the cargo hold of a passenger aircraft.

Passenger Aircraft Prohibition

The provision prohibiting lithium ion
batteries as cargo on passenger aircraft
will provide safety benefits to air
operators and the public by virtually
eliminating the possibility of (1) an
incident induced by lithium ion
batteries shipped as cargo in a passenger
aircraft and (2) a fire exacerbated by the
presence of lithium ion batteries in the
cargo compartment of a passenger
aircraft. In addition, this rulemaking
will harmonize U.S. regulations with
the ICAQO Technical Instructions.

State of Charge Requirement

The provision limiting the state of
charge will provide safety benefits to air
cargo operators and the public by
reducing the available energy and
limiting the propagation of heat and fire
in the event of thermal runaway in
lithium ion cells and batteries. The FAA
Technical Center report, Hazards
Produced by Lithium Batteries in
Thermal Runaway in Aircraft Cargo
Compartments, found that the volume
of gases emitted by lithium ion cells in
thermal runaway is dependent on the
state of charge of the cell and higher
states of charge yield greater volumes of
flammable gases. Further, reducing the
state of charge of lithium ion 18650
LiCoO2 cells to not more than 30
percent resulted in a less energetic
thermal runaway event and greatly
reduced the likelihood of thermal
propagation from cell to cell.68 As such,
the state of charge requirement in this
rulemaking will serve to mitigate the
likelihood of thermal propagation for
lithium ion cells stored in cargo holds
of cargo-only aircraft, particularly for
lithium ion 18650 LiCoO2 cells, by
preventing the propagation of thermal
runaway.

Consignment and Overpack Restriction

The provision restricting the number
of packages per consignment or
overpack when transported in
accordance with limited hazard
communication will provide safety
benefits to air cargo operators and the
public by addressing the fire hazard
associated with shipping large
quantities of small lithium cells and
batteries that were previously being
consolidated in overpacks, pallets, in
single unit load devices. The existing
regulations permit large quantities of

68 Webster et al. See footnote 7.

closely packed lithium ion batteries to
be transported by aircraft without
requiring the shipper to disclose
information to the air operator or the
pilot in command. The potential for a
small number of lithium batteries in
thermal runaway to vent flammable gas
and propagate thermal runaway
between cells in the same package and
between adjacent packages and material
caused the ICAO to review the
effectiveness of the existing safety
standards. ICAO adopted a consignment
restriction to preclude abuse of the relief
provided for small quantities of small
lithium cells and batteries.

Based on the estimated mean 10-year
undiscounted cost of $65.84 million and
the estimated economic consequences of
$34.9 million for a cargo-only flight
incident, the rulemaking would need to
prevent 1.9 incidents over the next 10
years for the benefits to exceed the
quantified costs, or approximately one
every 5 years. The rulemaking would
need to prevent a larger number of
incidents to exceed the rulemaking’s
cost when non-quantified costs are
considered. There have been two
fatalities in the U.S. safety record,9
which covers the period related to
accidents involving lithium ion batteries
shipped by air.

C. Executive Order

This rulemaking is considered an
Executive Order 13771 regulatory
action. Details on the estimated costs of
this rulemaking can be found in the
rulemaking’s economic analysis.

D. Executive Order 13132

This IFR has been analyzed in
accordance with the principles and
criteria contained in Executive Order
13132 (“Federalism”) and the
President’s memorandum
(“Preemption”) published in the
Federal Register on May 22, 2009 [74
FR 24693]. This IFR will preempt State,
local, and Indian tribe requirements but
does not propose any regulation that has
substantial direct effects on the States,
the relationship between the national
government and the States, or the
distribution of power and
responsibilities among the various
levels of government. Therefore, the
consultation and funding requirements
of Executive Order 13132 do not apply.
If adopted, this IFR will preempt any
State, local, or tribal requirements
concerning these subjects unless the

69 For the purposes of this analysis, the scope of
the U.S. safety record includes incidents reported
to PHMSA over a 10-year period using a DOT Form
5800.1. Furthermore, PHMSA is unable to conduct
aroot cause analysis on many lithium battery
incidents due to the destruction of evidence in fire.

non-Federal requirements are
“substantively the same” as the Federal
requirements. In addition, this IFR does
not have sufficient federalism impacts
to warrant the preparation of a
federalism assessment.

E. Executive Order 13175

This IFR has been analyzed in
accordance with the principles and
criteria contained in Executive Order
13175 (“Consultation and Coordination
with Indian Tribal Governments’’).
Because this rulemaking does not
significantly or uniquely affect the
communities of Tribal governments and
does not impose substantial direct
compliance costs, the funding and
consultation requirements of Executive
Order 13175 do not apply.

F. Regulatory Flexibility Act, Executive
Order 13272, and DOT Regulatory
Policies and Procedures

Section 603 of the Regulatory
Flexibility Act (RFA) requires an agency
to prepare an initial regulatory
flexibility analysis describing impacts
on small entities whenever an agency is
required by 5 U.S.C. 553 to publish a
general notice of proposed rulemaking
for any proposed rulemaking. Similarly,
section 604 of the RFA requires an
agency to prepare a final regulatory
flexibility analysis when an agency
issues a final rule under 5 U.S.C. 553
after being required to publish a general
notice of proposed rulemaking. Because
of the contributing factors and the need
to address the identified safety risk,
PHMSA has found that there is good
cause to forgo notice and comment
pursuant to the exceptions in 5 U.S.C.
553(b)(B)(3). Accordingly, PHMSA has
not analyzed the effects of this action
under 5 U.S.C. 603 and 604.

G. Paperwork Reduction Act

PHMSA currently has approved
information collections under Office of
Management and Budget (OMB) Control
Numbers 2137-0034, “Hazardous
Materials Shipping Papers and
Emergency Response Information” and
2137-0557, “Approvals for Hazardous
Materials.” A review of the baseline and
change of paperwork and recordkeeping
burden related to this IFR would bring
small lithium batteries into fully
regulated status, thus requiring shipping
papers. PHMSA estimates that there will
be an additional 28,242 shipments
annually that will require a shipping
paper. PHMSA estimates that each
shipping paper takes one minute and
thirty seconds to complete (28,242
shipments x 1 minute 30 seconds),
which results in approximately 741
burden hours. PHMSA does not
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estimate any increase in out-of-pocket
costs. These shipments will also require
a notification to the pilot in command
(NOPIC) taking 1 minute per shipment
(28,242 shipments x 1 minute), which
results in an increase of approximately
471 burden hours. PHMSA does not
estimate any increase in out-of-pocket
costs. In total for this information
collection, PHMSA estimates an
approximate increase of 56,484 annual
number of responses (28,242 shipping
paper responses + 28,242 NOPIC
responses) and approximate increase of
1,212 burden hours (741 shipping paper
burden hours + 471 NOPIC burden
hours).

PHMSA also estimates that an
additional 468 approval requests will
result from the new requirements in this
IFR. PHMSA estimates that it takes 40
hours to complete the paperwork
portion of an approval request, resulting
in 18,720 additional burden hours (468
approval requests x 40 hours per
request). PHMSA does not estimate any
increase in out-of-pocket costs.

A summary of the information
collection changes can be found below:

OMB Control Number 2137-0034

Annual Increase in Number of
Respondents: 0.

Annual Increase in Annual Number of
Responses: 56,484.

Annual Increase in Annual Burden
Hours: 1,212.

Annual Increase in Annual Burden
Costs: $0.

OMB Control Number: 2137-0557

Annual Increase in Number of
Respondents: 468.

Annual Increase in Annual Number of
Responses: 468.

Annual Increase in Annual Burden
Hours: 18,720.

Annual Increase in Annual Burden
Costs: $0.

Under the Paperwork Reduction Act
of 1995, Public Law 104-13, no person
is required to respond to an information
collection unless it has been approved
by OMB and displays a valid OMB
control number. Section 1320.8(d) of
title 5 of the CFR requires that PHMSA
provide interested members of the
public and affected agencies an
opportunity to comment on information
and recordkeeping requests. Please
direct your requests for a copy of the
information collection to Steven
Andrews or Shelby Geller, U.S.
Department of Transportation, Pipeline
& Hazardous Materials Safety
Administration (PHMSA), East
Building, Office of Hazardous Materials
Standards, 1200 New Jersey Avenue

Southeast, Washington DC 20590,
Telephone (202) 366—8553.

H. Regulation Identifier Number (RIN)

A regulation identifier number (RIN)
is assigned to each regulatory action
listed in the Unified Agenda of Federal
Regulations. The Regulatory Information
Service Center publishes the Unified
Agenda in April and October of each
year. The RIN contained in the heading
of this document can be used to cross-
reference this action with the Unified
Agenda.

I. Unfunded Mandates Reform Act

This IFR does not impose unfunded
mandates under the Unfunded
Mandates Reform Act of 1995. It does
not result in costs of $141.3 million or
more to either State, local, or Tribal
governments, in the aggregate, or to the
private sector, and it is the least
burdensome alternative that achieves
the objective of the rulemaking.

J. Environmental Assessment

The National Environmental Policy
Act 0of 1969, 42 U.S.C. 4321-4375
(NEPA) requires Federal agencies to
consider the environmental impacts of
proposed actions in their decision-
making process. Where an agency does
not anticipate significant environmental
impacts, the Council on Environmental
Quality (CEQ) regulations implementing
NEPA require Federal agencies to
conduct an environmental assessment to
consider (1) the need for the action, (2)
alternatives considered, (3) the human
and environmental impacts of the action
and alternatives, and (4) a list of the
agencies and persons consulted. See 40
CFR 1508.9(b). This IFR would amend
the Hazardous Materials Regulations
(HMR; 49 CFR parts 171-180), with the
following provisions to (1) prohibit the
transport of lithium ion cells and
batteries as cargo on passenger aircraft;
(2) require all lithium ion cells and
batteries to be shipped at not more than
a 30 percent state of charge on cargo-
only aircraft; and (3) restrict small
lithium cell and battery shipments to
one package per consignment or
overpack.

1. Need for the Action

Lithium batteries pose unique
challenges to safety when transported
by air because, unlike other hazardous
materials, they contain both a chemical
and an electrical hazard. This
combination of hazards, when involved
in a fire encompassing significant
quantities of lithium batteries, may
exceed the fire suppression capability of
an aircraft and lead to a catastrophic
lithium battery event. Lithium batteries

can overheat and ignite under certain
conditions and, once ignited, can be
especially difficult to extinguish. The
presence of lithium batteries can also
increase the severity of a fire originating
from another source. In general, lithium
batteries have a higher energy density
(i.e., high energy to size ratio) than other
types of batteries and are susceptible to
thermal runaway, which is a chain
reaction leading to self-heating and
uncontrolled release of the battery’s
stored energy. In addition, most lithium
ion batteries manufactured today
contain a flammable electrolyte.

Laboratory testing conducted at the
FAA Technical Center has demonstrated
that lithium batteries pose a greater risk
in air transportation than other types of
batteries (e.g., alkaline, nickel-metal
hydride, and nickel cadmium). This
testing has also demonstrated that even
a few lithium batteries can present a
serious hazard. The current fire
suppression systems installed on
aircraft provide, at best, limited
effectiveness in mitigating fires
involving a consignment of lithium
batteries, which confirms that lithium
batteries pose unique transportation
hazards of which the current
requirements are not effective in
mitigating.

Additionally, during the ICAO
Dangerous Goods Panel Meeting (DGP—
25; October 19-30, 2015), the DGP
proposed two amendments to the ICAO
Technical Instructions. These proposed
amendments were based on
recommendations developed at the
Second and Third International
Multidisciplinary Lithium Battery
Transport Coordination Meetings,
which took place in September 2014
and July 2015, respectively. By way of
DGP-25, the DGP recommended that the
ICAO Technical Instructions be
amended to (1) require all lithium ion
cells and batteries on cargo-only aircraft
to be shipped at not more than a 30
percent state of charge and (2) restrict
the number of packages that may be
offered under current ICAO Technical
Instructions provisions for small
batteries (“Section II”’ batteries) to not
more than one package per
consignment. The ICAO Council
approved and published these
amendments for incorporation into the
2015-2016 ICAO Technical Instructions
in January 2016, with an effective date
of April 1, 2016.

On February 22, 2016, in addition to
the two safety enhancements discussed
above, ICAO adopted an additional
safety measure that prohibits, on an
interim basis, all consignments of
lithium ion batteries as cargo on
passenger aircraft. This prohibition will
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continue to be in force as separate work
continues through ICAO on a new
lithium battery packaging performance
standard. This additional safety measure
is also effective April 1, 2016.

Lastly, this rulemaking meets the
congressional requirements in Section
333 of the FAA Reauthorization Act of
2018. The FAA Reauthorization Act of
2018 mandates that within 90 days of
enactment, the Secretary shall issue
regulations that adopt the requirements
in the 2015-2016 ICAO Technical
Instructions related to the air
transportation of lithium cells and
batteries, as well as the revised
standards adopted by ICAO, which were
effective on April 1, 2016, and any other
provisions adopted by ICAO prior to the
effective date of the FAA
Reauthorization Act of 2018. The FAA
Reauthorization Act of 2018 also directs
the issuance of a limited exception to
the restrictions on medical device
lithium cells and batteries transported
via aircraft, including an expedited
review of applications for approvals and
special permits related to the air
transportation of lithium cells and
batteries required for medically
necessary care.

2. Alternatives Considered

In this rulemaking, PHMSA
considered the following three
alternatives:

Selected Alternative:

The Selected Alternative is the
scenario, in which PHMSA adopts into
the HMR the amendments presented in
this rulemaking, including to:

e Prohibit the transport of lithium ion
cells and batteries as cargo on passenger
aircraft;

¢ Require all lithium ion cells and
batteries to be shipped at not more than
a 30 percent state of charge on cargo-
only aircraft; and

e Restrict small lithium cell and
battery shipments to one package per
consignment or overpack.

PHMSA'’s selected alternative is the
“full harmonization” approach since it
aligns with ICAO actions and
amendments to the ICAO Technical
Instructions described in this
rulemaking. Full harmonization under
this rulemaking includes all three
amendments above. In addition, this
alternative meets the FAA
Reauthorization Act of 2018 mandate to
harmonize with the 2015-2016 ICAO
Technical Instructions for air
transportation of lithium cells and
batteries and adopt any further revisions
adopted prior to the effective date of the
FAA Reauthorization Act of 2018 within
90 days of enactment (See Section 333).
This alternative also meets the FAA

Reauthorization Act of 2018 mandate to
issue a limited exception for lithium
cells and batteries transported via
aircraft for medically necessary care.

Alternative 1: No Action Alternative:

The No Action Alternative is the
scenario in which PHMSA does not
adopt any of the provisions that
comprise the IFR. This alternative
represents a baseline scenario in that it
portrays the way the world would look
absent of PHMSA action. The current
regulatory standards would remain in
effect. This alternative does not meet the
FAA Reauthorization Act of 2018
congressional mandate to harmonize
with the 2015-2016 ICAO Technical
Instructions for air transportation of
lithium cells and batteries, harmonize
with any further revisions including
those effective on April 1, 2016, and to
add a limited exception and expedited
review of special permit and approval
applications for air transportation of
lithium cells and batteries for medical
device.

Alternative 2: Partial Harmonization
Alternative:

Under the Partial Harmonization
Alternative, PHMSA would:

o Partially adopt the planned
regulation. In particular, this alternative
would involve adoption of the
prohibition provision described in this
rulemaking as well as the 30 percent
state of charge provision (see “Section
V. Summary of Changes” for further
detail on these provisions). While there
may be some combination of factors that
effectively mitigate the hazards posed
by the transportation of lithium ion
batteries on passenger aircraft, the
variable effects of battery chemistry,
cargo compartment characteristics
including fire suppression capabilities,
and loading configuration clearly
demonstrates that there is no single
factor that would preclude the
possibility of a thermal runaway event
for all types of lithium ion batteries.
Therefore, since the information to date
does not provide for a level of surety
that the risk can be fully mitigated, a
prohibition on the transport of lithium
ion batteries as cargo on passenger
aircraft is most suitable option. With
respect to the prohibition provision,
PHMSA expects that the prohibition on
transporting lithium ion batteries on
domestic passenger aircraft would result
in minimal cost impacts on shippers of
lithium ion batteries and air carriers.
This is because most U.S. passenger air
carriers have already voluntarily
stopped carrying this cargo on their
passenger aircraft.

e Adopt the 30 percent state of charge
requirement. PHMSA maintains that the
technical basis for this provision is

widely agreed-upon; numerous
laboratory tests support that thermal
runaway is related to the battery’s state
of charge.

¢ Not adopt the provision to restrict
excepted battery shipments to one
package per consignment or overpack.

¢ As this alternative only partially
addresses the transportation of lithium
cells and batteries adopted by ICAO
prior to the effective date of the FAA
Reauthorization Act of 2018, this
alternative would not meet
congressional mandate in its entirety.

3. Environmental Impacts

Preferred Alternative:

In selecting the provisions as
described in this IFR, PHMSA
concluded that human safety and
environmental risks would be reduced
and an increase in protections to human
health and environmental resources. As
discussed in detail in ““Section III. Need
for the Rule,” FAA research has shown
that air transportation of lithium ion
batteries poses a human safety risk. This
IFR includes the specific measures to
reduce environmental and human safety
risks to air cargo operators and the
public. Specifically, the consignment
and overpack restriction will lower the
risk of inadvertent bulk loading batteries
in a cargo compartment of a cargo-only
aircraft without full hazard
communication, and the state of charge
provision will decrease both the
likelihood and consequence of an
incident involving lithium ion batteries.
Additionally, the prohibition of lithium
ion batteries as cargo on passenger
aircraft will generate human safety
benefits to air operators and public by
eliminating the possibility of (1) an
incident induced by lithium ion
batteries and (2) a fire exacerbated by
the presence of lithium ion batteries
involving the cargo hold of a passenger
aircraft.

Potential environmental impacts of
each amendment in the IFR are
discussed below:

(1) Prohibit the transport of lithium
ion cells and batteries as cargo on
passenger aircraft.

Prohibiting lithium ion batteries as
cargo on passenger aircraft will generate
human safety benefits to air operators
and the public by virtually eliminating
the possibility of (1) an incident
induced by lithium ion batteries
shipped as cargo in a passenger aircraft
and (2) a fire exacerbated by the
presence of lithium ion batteries
involving the cargo compartment of a
passenger aircraft.

Incident-related contaminated debris
entering the air, water (possible when
aircraft make transoceanic flights or a





Federal Register/Vol. 84, No. 44/ Wednesday, March 6, 2019/Rules and Regulations

8025

cargo’s manifest involves a segment of
transportation aboard an ocean vessel),
and soil media would be avoided or
mitigated and thus benefit the natural
environment under this provision.
Additionally, fewer and mitigated
incidents involving lithium batteries
will result in less contaminated debris
to be landfilled. PHMSA expects that
the prohibition on transporting lithium
ion batteries on domestic passenger
aircraft will have an incremental benefit
to human safety and the environment
over the current state since most U.S.
passenger air carriers have already
voluntarily stopped carrying this cargo
on their passenger aircraft.

PHMSA acknowledges that the
medical device exception poses an
increase in safety risk and
environmental risk due to the dangers
posed by lithium ion cells and batteries.
The FAA Reauthorization Act of 2018
requires the implementation of a
medical device exception but did not
fully specify how the exception applies.
By providing this exception, PHMSA
has considered the needs of individuals
who require the replacement of lithium
ion cells or batteries for medically
necessary purposes as required by the
FAA Reauthorization Act of 2018.

PHMSA further concludes that this
amendment, which will increase
standardization and consistency of
regulations, will result in greater
protection of human health and the
environment. Consistency between U.S.
and international transportation
requirements enhances the safety and
environmental protection of
international hazardous materials
transportation through:

¢ Better understanding of the
regulations;

¢ An increased level of industry
awareness and hence, compliance;

¢ The smooth flow of hazardous
materials from their points of origin to
their points of destination; and

¢ Consistent emergency response in
the event of a hazardous materials
incident.

Protections for human safety and
environmental protection will also be
enhanced through more targeted and
effective training. This amendment will
eliminate inconsistent hazardous
materials regulations, which hamper
compliance training efforts. For ease of
compliance with appropriate
regulations, air carriers engaged in the
transportation of hazardous materials
generally elect to comply with the ICAO
Technical Instructions, as appropriate.
By maintaining consistency between
these international regulations and the
HMR, shippers and carriers are able to
train their hazmat employees in a single

set of requirements for classification,
packaging, hazard communication,
handling, stowage, etc., thereby
minimizing the possibility of
improperly preparing and transporting a
consignment of hazardous materials
because of differences between domestic
and international regulations.
Greenhouse gas emissions would
remain the same under this amendment.

(2) Require all lithium ion cells and
batteries to be shipped at not more than
a 30 percent state of charge on cargo-
only aircraft.

Requiring all lithium ion cells and
batteries on cargo-only aircraft to be
shipped at not more than a 30 percent
state of charge will provide safety
benefits to air cargo operators and the
public by reducing the available energy
and limiting the propagation of heat and
fire in the event of thermal runaway in
lithium ion cells and batteries. The FAA
Technical Center report, Summary of
FAA Studies Related to the Hazards
Produced by Lithium Cells in Thermal
Runaway in Aircraft Cargo
Compartments, FAA Report DOT/FAA/
TC-16/37, June 2016, found that “the
volume of gases emitted by lithium ion
cells in thermal runaway is dependent
on the state of charge of the cell. Higher
states of charge yield greater volumes of
flammable gases. Reducing the state of
charge of lithium ion 18650 LiCoO2
cells to thirty percent or less resulted in
a less energetic thermal runaway event
and greatly reduced the likelihood of
thermal propagation from cell to cell.”
As such, the state of charge requirement
in this rulemaking will serve to mitigate
the likelihood of thermal propagation
for lithium ion cells stored in cargo
holds of cargo-only aircraft, particularly
for lithium ion 18650 LiCoO2 cells, by
preventing propagation of thermal
runaway.

In addition to human safety benefits,
incident-related contaminated debris
entering the air, water (possible when
aircraft make transoceanic flights or a
cargo’s manifest involves a segment of
transportation aboard an ocean vessel),
and soil media would be avoided or
mitigated and thus benefit the natural
environment under this provision.
Additionally, fewer and mitigated
incidents involving lithium batteries
will result in less contaminated debris
to be landfilled.

PHMSA acknowledges that the
medical device exception poses an
increase in safety risk and
environmental risk due to the dangers
posed by lithium ion cells and batteries.
The FAA Reauthorization Act of 2018
requires the implementation of a
medical device exception but did not
fully specify how the exception applies.

By providing this exception, PHMSA
has considered the needs of individuals
who require the replacement of lithium
ion cells or batteries for medically
necessary purposes as required by the
FAA Reauthorization Act of 2018.

PHMSA further concludes that the
amendment, which will increase
standardization and consistency of
regulations, will also result in greater
protection of human health and the
environment. Consistency between U.S.
and international transportation
requirements enhances the safety and
environmental protection of
international hazardous materials
transportation through:

¢ Better understanding of the
regulations;

¢ An increased level of industry
awareness and hence, compliance;

e The smooth flow of hazardous
materials from their points of origin to
their points of destination; and

¢ Consistent emergency response in
the event of a hazardous materials
incident.

Enhanced environmental protection
will also be achieved through more
targeted and effective training. This
amendment will eliminate inconsistent
hazardous materials regulations, which
hamper compliance training efforts. For
ease of compliance with appropriate
regulations, air carriers engaged in the
transportation of hazardous materials
generally elect to comply with the ICAO
Technical Instructions, as appropriate.
By maintaining consistency between
these international regulations and the
HMR, shippers and carriers are able to
train their hazmat employees in a single
set of requirements for classification,
packaging, hazard communication,
handling, stowage, etc., thereby
minimizing the possibility of
improperly preparing and transporting a
consignment of hazardous materials
because of differences between domestic
and international regulations.
Greenhouse gas emissions would
remain the same under this amendment.

(3) Restrict the number of packages
that may be offered under current
provisions for small cells and batteries
to one package per consignment or
overpack.

Restricting each consignment and
overpack to one package will provide
human safety benefits to air cargo
operators and the public by addressing
the fire hazards associated with
shipping large quantities of small
lithium cells and batteries, which were
previously being consolidated in
overpack pallets, in single unit load
devices and in single aircraft cargo
compartments. Under this provision, air
cargo operators will be able to more
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accurately control the number of
batteries loaded on an aircraft and thus
prevent fires that could result in injuries
and loss of life. The number of
consignments and paperwork for air
operators and offerors will increase with
only one package allowed per
consignment. However, the additional
amount of administrative work is
expected to be small and would be
offset by the much greater savings in
avoided and mitigated incidents.

In addition to human safety benefits,
incident-related contaminated debris
entering the air, water (possible when
aircraft make transoceanic flights or a
cargo’s manifest involves a segment of
transportation aboard an ocean vessel),
and soil media would be avoided or
mitigated and thus benefit the natural
environment under this provision.
Additionally, fewer and mitigated
incidents involving lithium batteries
will result in less contaminated debris
to be landfilled.

PHMSA further concludes that the
amendment, which will increase
standardization and consistency of
regulations, will also result in greater
protection of human health and the
environment. Consistency between U.S.
and international transportation
requirements enhances the safety and
environmental protection of
international hazardous materials
transportation through:

¢ Better understanding of the
regulations;

¢ An increased level of industry
awareness and hence, compliance;

e The smooth flow of hazardous
materials from their points of origin to
their points of destination; and

¢ Consistent emergency response in
the event of a hazardous materials
incident.

Enhanced environmental protection
will also be achieved through more
targeted and effective training. This
amendment will eliminate inconsistent
hazardous materials regulations, which
hamper compliance training efforts. For
ease of compliance with appropriate
regulations, air carriers engaged in the
transportation of hazardous materials
generally elect to comply with the ICAO
Technical Instructions, as appropriate.
By maintaining consistency between
these international regulations and the
HMR, shippers and carriers are able to
train their hazmat employees in a single
set of requirements for classification,
packaging, hazard communication,
handling, stowage, etc., thereby
minimizing the possibility of
improperly preparing and transporting a
consignment of hazardous materials
because of differences between domestic
and international regulations.

Greenhouse gas emissions would
remain the same under this amendment.
Alternative 1: No Action Alternative:

Under the No Action Alternative,
current regulations would remain in
place, and PHMSA would not add new
provisions to the HMR. Not adopting the
environmental and safety requirements
in the IFR under the No Action
Alternative would result in a lost
opportunity for reducing the number of
and mitigating the damage from
environmental and safety-related
incidents.

Additionally, efficiencies gained
through harmonization in updates to
transport standards would not be
realized. Foregone efficiencies in the No
Action Alternative include freeing up
limited resources to concentrate on air
transport hazard communication issues
of potentially much greater
environmental impact. Greenhouse gas
emissions would remain the same under
the No Action Alternative.

Alternative 2: Partial Harmonization
Alternative:

Under the Partial Harmonization
Alternative, PHMSA would adopt the
passenger aircraft prohibition provision,
as well as the 30 percent state of charge
provision into the HMR. The Partial
Harmonization Alternative does not,
however, include the consignment and
overpack provision. Improvements in
human safety and reduction in potential
for environmental impacts from an
incident under this alternative would
therefore lie somewhere between the No
Action Alternative and those in the IFR.
Referring to the regulation portion of the
probable environmental impacts section
above, the same increases in human
safety and reduction in potential for
environment impacts from an incident
would occur for human safety and the
environment as those discussed under
provisions (1) and (2). Similarly, as
discussed under provisions (1) and (2),
PHMSA acknowledges that there are
some safety and environmental risks to
allowing the transportation of lithium
cells and batteries for the purposes of
medically necessary care, with the
approval of the Associate Administrator,
on passenger aircraft and at a state of
charge greater than 30 percent, but that
those risks are outweighed by the
benefits to those individuals needing
the replacement lithium cells and
batteries for their medical devices.
Those human safety and environmental
benefits discussed under provision (3)
would not be expected to occur.

The main difference between the
Partial Harmonization Alternative and
the regulation’s environmental benefits
is that the regulation will allow for
better control of fires and consequent

deaths, injuries, and environmental
contamination through smaller, more
controlled consignments, whereas the
Partial Harmonization Alternative will
not offer these protections.

4. Agencies Consulted

PHMSA has coordinated with the
FAA in the development of this
rulemaking.

5. Finding of No Significant Impact

The requirements in this IFR reduce
the likelihood of lithium batteries
causing or contributing to accidents on
a cargo-only aircraft and virtually
eliminate the likelihood on passenger
aircraft. This rulemaking would reduce
the possibility of an incident on
passenger aircraft by prohibiting the
transportation of lithium ion batteries as
cargo on passenger flights. Secondly,
reducing the charge of lithium ion
batteries has been shown to reduce the
likelihood of thermal runaway, thereby
reducing the likelihood of a lithium
battery fire on aircraft. Finally, the
restriction of a consignment or overpack
to one package is intended to ensure
that consignments that currently meet
the letter of, but not the spirit of, the
alternative hazard communication
provisions are shipped and labeled as
Class 9 hazardous material.

In response to the hazard posed by the
transport of lithium ion batteries by air,
and recent developments in the
international community, these
amendments are intended to promote
environmental protection, safety,
international harmonization, and
clarity. These regulatory revisions will
offer more efficient and effective ways
of achieving PHMSA'’s goal of safe and
secure transportation, protecting both
people and the environment from
hazardous materials in commerce.

The IFR provides more protection to
human health and the environment than
the “No Action” and “‘Partial
Harmonization” Alternatives discussed
above. The IFR thus comprises the most
environmentally preferable alternative.
The provisions of this IFR build on
current regulatory requirements to
enhance the transportation safety and
security of consignments of hazardous
materials transported by aircraft,
thereby reducing the risks of an
accidental or intentional release of
hazardous materials and consequent
environmental damage. PHMSA
therefore believes that the net
environmental impact will be slightly
positive. PHMSA finds that there are no
significant environmental impacts
associated with this IFR.
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K. Privacy Act

Anyone may search the electronic
form of written communications and
comments received into any of our
dockets by the name of the individual
submitting the document (or signing the
document, if submitted on behalf of an
association, business, labor union, etc.).
The DOT posts these comments,
without edit, including any personal
information the commenter provides, to
www.regulations.gov, as described in
the system of records notice (DOT/ALL—
14 FDMS), which can be reviewed at
www.dot.gov/privacy.

L. Executive Order 13609 and
International Trade Analysis

Under Executive Order 13609,
agencies must consider whether the
impacts associated with significant
variations between domestic and
international regulatory approaches are
unnecessary or may impair the ability of
American business to export and
compete internationally. In meeting
shared challenges involving health,
safety, labor, security, environmental,
and other issues, international
regulatory cooperation can identify
approaches that are at least as protective
as those that are or would be adopted in
the absence of such cooperation.
International regulatory cooperation can
also reduce, eliminate, or prevent
unnecessary differences in regulatory
requirements.

Similarly, the Trade Agreements Act

(Pub. L. 103—465), prohibits Federal
agencies from establishing any
standards or engaging in related
activities that create unnecessary
obstacles to the foreign commerce of the
United States. For purposes of these
requirements, Federal agencies may
participate in the establishment of
international standards, so long as the
standards have a legitimate domestic
objective, such as providing for safety,
and do not operate to exclude imports
that meet this objective. The statute also
requires consideration of international
standards and, where appropriate, that
they be the basis for U.S. standards.
PHMSA participates in the
establishment of international standards
in order to protect the safety of the
American public, and we have assessed
the effects of the IFR to ensure that it
does not cause unnecessary obstacles to
foreign trade. In this case, the IFR will
fully harmonize U.S. lithium battery
provisions with the ICAO international
standards. Further, the DOT engaged the
public by highlighting the provisions of
this IFR in a domestic public meeting
prior to their adoption. DOT also
requested comments from stakeholders
on the effect of these provisions.
Accordingly, this rulemaking is
consistent with Executive Order 13609
and PHMSA'’s obligations under the
Trade Agreement Act, as amended.

List of Subjects
49 CFR Part 172

Incorporation by reference, Labeling,
Markings, Packaging and containers,
Reporting and recordkeeping
requirements.

49 CFR Part 173

Hazardous materials transportation,
Incorporation by reference, Packaging
and containers, Radioactive materials,
Reporting and recordkeeping
requirements, Uranium.

In consideration of the foregoing,
PHMSA amends 49 CFR chapterI as
follows:

PART 172—HAZARDOUS MATERIALS
TABLE, SPECIAL PROVISIONS,
HAZARDOUS MATERIALS
COMMUNICATIONS, EMERGENCY
RESPONSE INFORMATION, TRAINING
REQUIREMENTS, AND SECURITY
PLANS

m 1. The authority citation for part 172
continues to read as follows:

Authority: 49 U.S.C. 5101-5128, 44701; 49
CFR 1.81, 1.97.

m 2.In §172.101, the Hazardous
Materials Table is amended by revising
the entry for “Lithium ion batteries
including lithium ion polymer
batteries” to read as follows:

§172.101 Purpose and use of the
hazardous materials table.

of 1979 (Pub. L. 96-39), as amended by Education, Hazardous materials * * * * *
the Uruguay Round Agreements Act transportation, Hazardous waste,
8) 9 (10)
Hazardous Packaging Quantity limitations Vessel
materials Hazard I Special (§173.7*%) (see §§173.27 and stowage
Symbols descriptions class or Ident'|\]‘|cc):at|on PG (I:‘gg:é provisions 175.75)
and proper division ) (§172.102)
shipping names ; Non- Passenger Cargo Loca-
Exceptions bulk Bulk aircraft/ aircraft tion Other
rail only
(1) 2 3) 4) () (6) ) (8A) (8B)  (8C) (9A) (9B) (10A)  (10B)
......... Lithium ion bat- 9 UNS3480 ..... .......... 9 422, A54, 185 .......... 185. 185 ... Forbidden 35kg oo A L
teries includ- A100.
ing lithium ion
polymer bat-
teries.

* *

m 3.In §172.102, in paragraph (c)(2),
revise special provision A51 and add
special provision A100 in appropriate
alphanumerical order to read as follows:

§172.102 Special Provisions.

* * * * *

A51 For aircraft batteries, irrespective
of the quantity limitations specified in
Column (9A) of the §172.101 Table or
§175.75(c), wet cell batteries, UN2794
or UN2795, up to a limit of 100 kg net
mass per package may be transported
aboard passenger aircraft. Transport in

accordance with this special provision
must be noted on the shipping paper.

* * * * *

A100 Lithium ion cells and batteries
must be offered for transport at a state
of charge not exceeding 30 percent of
their rated capacity. Lithium ion cells
and batteries at a state of charge greater
than 30 percent of their rated capacity
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may only be transported under
conditions approved by the Associate
Administrator in accordance with the
requirements in 49 CFR part 107,
subpart H. Guidance and methodology
for determining the rated capacity can
be found in sub-section 38.3.2.3 of the
UN Manual of Tests and Criteria (IBR,
see § 171.7 of this subchapter).

* * * * *

PART 173—SHIPPERS—GENERAL
REQUIREMENTS FOR SHIPMENTS
AND PACKAGINGS

m 4. The authority citation for part 173
continues to read as follows:

Authority: 49 U.S.C. 5101-5128, 44701; 49
CFR 1.81, 1.97.

m5.In§173.185:
m a. Revise the introductory text and
paragraphs (c)(1)(iii) and (c)(4)(ii)
through (vi);
m b. Add paragraphs (c)(4)(vii) and
(c)(5);
m c. Redesignate paragraph (g) as
paragraph (h); and
m d. Add new paragraph (g).

The revisions and additions read as
follows:

§173.185 Lithium cells and batteries.

As used in this section, consignment
means one or more packages of
hazardous materials accepted by an
operator from one shipper at one time
and at one address, receipted for in one
lot and moving to one consignee at one
destination address. Equipment means
the device or apparatus for which the
lithium cells or batteries will provide
electrical power for its operation.
Lithium cell(s) or battery(ies) includes
both lithium metal and lithium ion
chemistries. Medical device means an
instrument, apparatus, implement,
machine, contrivance, implant, or in
vitro reagent, including any component,
part, or accessory thereof, which is
intended for use in the diagnosis of
disease or other conditions, or in the
cure, mitigation, treatment, or

prevention of disease, of a person.
* * * * *

(C) * K* %
(1) * K %

(iii) Except when lithium cells or
batteries are packed with or contained
in equipment in quantities not
exceeding 5 kg net weight, the outer
package that contains lithium cells or
batteries must be appropriately marked:
“PRIMARY LITHIUM BATTERIES—
FORBIDDEN FOR TRANSPORT
ABOARD PASSENGER AIRCRAFT”,
“LITHIUM METAL BATTERIES—
FORBIDDEN FOR TRANSPORT
ABOARD PASSENGER AIRCRAFT”,

“LITHIUM ION BATTERIES—
FORBIDDEN FOR TRANSPORT
ABOARD PASSENGER AIRCRAFT” or
labeled with a “CARGO AIRCRAFT
ONLY"” label specified in § 172.448 of
this subchapter.

* * * * *

(4) * %k %

(ii) Not more than one package
prepared in accordance with this
paragraph (c)(4) may be placed into an
overpack. When a package displays the
“CARGO AIRCRAFT ONLY” label, the
paragraph (c)(1)(iii) mark, or the
paragraph (c)(3)(i) lithium battery mark
and is placed in an overpack, the
appropriate label or mark must either be
clearly visible through the overpack, or
the label or mark must also be affixed
on the outside of the overpack, and the
overpack must be marked with the word
“OVERPACK”.

(iii) A shipper is not permitted to offer
for transport more than one package
prepared in accordance with the
provisions of this paragraph in any
single consignment.

(iv) Each shipment with packages
required to display the paragraph
(c)(3)(@i) lithium battery mark must
include an indication on the air waybill
of compliance with this paragraph (c)(4)
(or the applicable ICAO Technical
Instructions Packing Instruction), when
an air waybill is used.

(v) Packages and overpacks of lithium
batteries prepared in accordance with
this paragraph (c)(4) must be offered to
the operator separately from cargo
which is not subject to the requirements
of this subchapter and must not be
loaded into a unit load device before
being offered to the operator.

(vi) For lithium batteries packed with,
or contained in, equipment, the number
of batteries in each package is limited to
the minimum number required to power
the piece of equipment, plus two spares,
and the total net quantity (mass) of the
lithium cells or batteries in the
completed package must not exceed 5

(vii) Each person who prepares a
package for transport containing lithium
cells or batteries, including cells or
batteries packed with, or contained in,
equipment in accordance with the
conditions and limitations of this
paragraph (c)(4), must receive
instruction on these conditions and
limitations, corresponding to their
functions.

(5) For transportation by aircraft, a
package that exceeds the number or
quantity (mass) limits in the table
shown in paragraph (c)(4)(i) of this
section, the overpack limit described in
paragraph (c)(4)(ii) of this section, or the

consignment limit described in
paragraph (c)(4)(iii) of this section is
subject to all applicable requirements of
this subchapter, except that a package
containing no more than 2.5 kg lithium
metal cells or batteries or 10 kg lithium
ion cells or batteries is not subject to the
UN performance packaging
requirements in paragraph (b)(3)(ii) of
this section when the package displays
both the lithium battery mark in
paragraph (c)(3)(i) and the Class 9 label.
This paragraph does not apply to
batteries or cells packed with or
contained in equipment.

* * * * *

(g) Limited exceptions to restrictions
on air transportation of medical device
batteries. Irrespective of the quantity
limitations described in column 9A of
the §172.101 Hazardous Materials Table
of this subchapter, up to two
replacement lithium cells or batteries
specifically used for a medical device as
defined in this section may be
transported as cargo on a passenger
aircraft. Packages containing these cells
or batteries are not subject to the
marking requirement in paragraph
(c)(1)(iii) of this section or the “CARGO
AIRCRAFT ONLY” label required by
§ 172.402(c) of this subchapter and may
be transported as cargo on a passenger
aircraft when approved by the Associate
Administrator and provided the
following conditions are met:

(1) The intended destination of the
cells or batteries is not serviced daily by
cargo aircraft if a cell or battery is
required for medically necessary care;
and

(2) Lithium ion cells or batteries for
medical devices are excepted from the
state of charge limitations in §172.102,
special provision A100, of this
subchapter, provided each cell or
battery is:

(i) Individually packed in an inner
packaging that completely encloses the
cell or battery;

(ii) Placed in a rigid outer packaging;
and

(iii) Protected to prevent short

circuits.
* * * * *

Issued in Washington, DC on February 27,
2019, under authority delegated in 49 CFR
part 1.97.

Howard R. Elliott,

Administrator, Pipeline and Hazardous
Materials Safety Administration.

[FR Doc. 2019-03812 Filed 3-5-19; 8:45 am]
BILLING CODE 4910-60-P
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DEPARTMENT OF TRANSPORTATION

Pipeline and Hazardous Materials
Safety Administration

49 CFR Parts 171,172, 173, 174, 175,
176, 178 and 180

[Docket No. PHMSA-2017-0108 (HM-2150)]
RIN 2137-AF32

Hazardous Materials: Harmonization
With International Standards

AGENCY: Pipeline and Hazardous
Materials Safety Administration
(PHMSA), Department of Transportation
(DOT).

ACTION: Final rule.

SUMMARY: PHMSA is issuing this final
rule to amend the Hazardous Materials
Regulations (HMR) to maintain
alignment with international regulations
and standards by incorporating various
amendments, including changes to
proper shipping names, hazard classes,
packing groups, special provisions,
packaging authorizations, air transport
quantity limitations, and vessel stowage
requirements. These revisions are
necessary to harmonize the HMR with
recent changes made to the International
Maritime Dangerous Goods Code, the
International Civil Aviation
Organization’s Technical Instructions
for the Safe Transport of Dangerous
Goods by Air, and the United Nations
Recommendations on the Transport of
Dangerous Goods—Model Regulations.
Additionally, PHMSA is adopting
several amendments to the HMR that
would allow for increased alignment
with the Transport Canada,
Transportation of Dangerous Goods
Regulations.

DATES:

Effective date: This rule is effective
May 11, 2020, except for instruction 17,
which is effective January 2, 2023.

Voluntary compliance date: January 1,
2019.

Delayed compliance date: May 10,
2021.

Incorporation by reference date: The
incorporation by reference of certain
publications listed in this rule is
approved by the Director of the Federal
Register as of May 11, 2020.

FOR FURTHER INFORMATION CONTACT:
Steven Webb, International Program or
Aaron Wiener, International Program,
telephone (202) 366—8553, Pipeline and
Hazardous Materials Safety
Administration, U.S. Department of
Transportation, 1200 New Jersey
Avenue SE, East Building, 2nd Floor,
Washington, DC 20590-0001.

SUPPLEMENTARY INFORMATION:
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VI. Regulatory Analyses and Notices
A. Statutory/Legal Authority for This Final
Rule
B. Executive Order 12866 and DOT
Regulatory Policies and Procedures
C. Executive Order 13771
D. Executive Order 13132
E. Executive Order 13175
F. Regulatory Flexibility Act, Executive
Order 13272, and DOT Policies and
Procedures
G. Paperwork Reduction Act
H. Regulation Identifier Number (RIN)
I. Unfunded Mandates Reform Act of 1995
J. Environment Assessment
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I. Executive Summary

The Pipeline and Hazardous Materials
Safety Administration (PHMSA) is
amending the Hazardous Materials
Regulations (HMR; 49 CFR parts 171 to
180) to maintain alignment with
international regulations and standards
by incorporating various amendments,
including changes to proper shipping
names, hazard classes, packing groups,
special provisions, packaging
authorizations, air transport quantity
limitations, and vessel stowage
requirements. This rulemaking project is
part of PHMSA’s ongoing biennial
process to harmonize the HMR with
international regulations and standards.

As part of this biennial process,
PHMSA is amending the HMR to
incorporate changes from the 20th
Revised Edition of the UN Model
Regulations, Amendment 39-18 of the
International Maritime Dangerous
Goods (IMDG) Code, and the 2019-2020
International Givil Aviation
Organization (ICAO) Technical
Instructions, which became effective
January 1, 2019.* Notable amendments
to the HMR in this final rule include the
following:

e Incorporation by Reference:
PHMSA incorporates by reference the
newest versions of various international
hazardous materials (hazmat) standards,
including: The 2019-2020 Edition of the
International Civil Aviation
Organization Technical Instructions for
the Safe Transport of Dangerous Goods

1 Amendment 39-18 to the IMDG Code may be
voluntarily applied on January 1, 2019; however,
the previous amendment remained effective
through December 31, 2019.

by Air (ICAO Technical Instructions);
Amendment 39-18 to the International
Maritime Dangerous Goods Code (IMDG
Code); the 20th Revised Edition of the
United Nations Recommendations on
the Transport of Dangerous Goods (UN
Model Regulations); Amendment 1 to
the 6th Revised Edition of the UN
Manual of Tests and Criteria; and the
7th Revised Edition of the Globally
Harmonized System of Classification
and Labelling of Chemicals (GHS).
Additionally, we are updating our
incorporation by reference of the
Transport Canada, Transportation of
Dangerous Goods (TDG) Regulations to
include: SOR/2016-95, published June
1, 2016; SOR/2017-137, published July
12, 2017; and SOR/2017-253, published
December 13, 2017. Finally, PHMSA is
adopting various updated International
Organization for Standardization (ISO)
standards.

e Hazardous Materials Table:
PHMSA amends the Hazardous
Materials Table (HMT; §172.101)
consistent with recent changes in the
Dangerous Goods List of the UN Model
Regulations, the IMDG Code, and the
ICAO Technical Instructions.
Specifically, PHMSA is making
amendments to the HMT to add, revise,
or remove certain proper shipping
names, hazard classes, packing groups,
special provisions, packaging
authorizations, bulk packaging
requirements, and passenger and cargo
aircraft maximum quantity limits.

e Articles Containing Dangerous
Goods: PHMSA adds a classification
system for articles containing hazardous
materials that do not already have a
proper shipping name. This addresses
situations in which hazardous materials
or hazardous materials residues are
present in articles, and authorizes a safe
method to transport articles that may be
too large to fit into typical packages.

e Lithium Battery Test Summary:
PHMSA adds requirements regarding
lithium battery test summaries. The
HMR requires lithium battery
manufacturers to subject lithium
batteries and cells to appropriate UN
design tests to ensure they are classified
correctly for transport, and to develop
records of successful test completion,
called a test report. The test summary
includes a standardized set of elements
that provide traceability and
accountability, thereby ensuring that
lithium cell and battery designs offered
for transport contain specific
information on the required UN tests.
The test summary must be made
available to subsequent distributors.

e Baggage Equipped with Lithium
Batteries: PHMSA is amending the
aircraft passenger provisions for carriage
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of baggage equipped with lithium
batteries intended to power features
such as location tracking, battery
charging, digital weighing, or motors
(sometimes referred to as “smart
luggage”). Specifically, baggage
equipped with a lithium battery or
batteries will be required to be carried
in the cabin of the aircraft unless the
battery or batteries are removed. This
restriction in checked baggage does not
apply to baggage containing lithium
metal batteries with a lithium content
not exceeding 0.3 grams, or lithium ion
batteries with a Watt-hour (Wh) rating
not exceeding 2.7 Wh.

e Segregation of Lithium Batteries
from Specific Hazardous Materials:
PHMSA is adding requirements to
segregate lithium cells and batteries
from certain other hazardous materials,
notably flammable liquids, when offered
for transport or transported on aircraft.
PHMSA is taking this action to promote
consistency with the ICAO Technical
Instructions and to implement a
National Transportation Safety Board
(NTSB) Safety Recommendation (A—16—
001) stemming from the investigation of
the July 28, 2011, in-flight fire and crash
of Asiana Airlines Flight 991 that
resulted in the loss of the aircraft and
crew. The investigation report cited the
flammable materials and lithium ion
batteries that were loaded together in
either the same or adjacent pallets as a
contributing factor to the accident.

e Alternative Criteria for
Classification of Corrosive Materials:
PHMSA is including non-testing
alternatives for classifying corrosive
mixtures using existing data on its
chemical properties. Currently, the
HMR require offerors to classify Class 8
corrosive material and assign a packing
group based on test data. The HMR
authorizes a skin corrosion test and
various in vitro test methods that do not
involve animal testing. However, data
obtained from testing is currently the
only data acceptable for classification
and assigning a packing group. The
alternatives added in this final rule
afford offerors the ability to make a
classification and packing group
assignment without the need to conduct
physical tests.

e Provisions for Polymerizing
Substances: PHMSA is extending the
sunset dates for provisions concerning
the transportation of polymerizing
substances from January 2, 2019 to
January 2, 2023. This additional time
will allow PHMSA to conduct research
and analyze comments and data
concerning the issue submitted to the
docket for this rulemaking, to have a
more comprehensive understanding of
polymerizing substances and further

consider the most appropriate transport
provisions for these materials.

II. Background

Federal hazardous materials
transportation law (Federal hazmat law;
49 U.S.C. 5101 et seq.) directs PHMSA
to participate in relevant international
standard-setting bodies and promotes
consistency of the HMR with
international transport standards to the
extent practicable. Federal hazmat law
permits PHMSA to depart from
international standards where a more
stringent standard or requirement is
necessary in the public interest or if a
different standard or requirement is
unnecessary or unsafe. However,
Federal hazmat law otherwise
encourages domestic and international
harmonization (see 49 U.S.C. 5120).

Harmonization facilitates
international trade by minimizing the
costs and other burdens of complying
with multiple or inconsistent safety
requirements for transportation of
hazardous materials. Safety is enhanced
by creating a uniform framework for
compliance. As the volume of
hazardous materials transported in
international commerce continues to
grow, harmonization is increasingly
important.

PHMSA published a notice of
proposed rulemaking (NPRM) under
Docket HM-2150 [83 FR 60970
(November 27, 2018)] to incorporate
various amendments to harmonize the
HMR with recent changes to the IMDG
Code, ICAO Technical Instructions, and
the United Nations Recommendations
on the Transport of Dangerous Goods—
Model Regulations (UN Model
Regulations). When considering
alignment of the HMR with
international standards, PHMSA
reviews and evaluates each amendment
on its own merit, on the basis of its
overall impact on transportation safety,
and on the basis of the economic
implications associated with its
adoption into the HMR. PHMSA'’s goal
is to harmonize without diminishing the
level of safety currently provided by the
HMR or imposing undue burdens on the
regulated community.

IIL. Incorporation by Reference
Discussion Under 1 CFR Part 51

The UN Model Regulations, Manual
of Tests and Criteria, and GHS, as well
as all of the Transport Canada Clear
Language Amendments, are free and
easily accessible to the public on the
internet, with access provided through
the parent organization websites. The
ICAO Technical Instructions, IMDG
Code, and all ISO references are
available for interested parties to

purchase either print or electronic
versions through the parent organization
websites. The specific standards are
discussed in greater detail in the
section-by-section review (see § 171.7).

IV. NPRM Comment Discussion

In response to the November 27, 2018
NPRM [83 FR 60970], PHMSA received
comments from the following
organizations and individuals:

e Aijr Line Pilots Association,
International (ALPA)

Alaska Airlines

Amazon

American Coatings Association (ACA)
Anonymous

Anonymous 2

Association of American Railroads
and the American Short Line and
Regional Railroad Association (AAR
and ASLRRA)

o Association of Hazmat Shippers

(AHS)

o The Basic Acrylic Monomer

Manufacturers, Inc. (BAMM)

e Compressed Gas Association (CGA)
¢ Council on Safe Transportation of

Hazardous Articles (COSTHA)

e Dangerous Goods Advisory Council

(DGACQ)

e The Dow Chemical Company (Dow)
o Frits Wybenga
e Gases and Welding Distributors

Association
e Institute of Makers of Explosives

(IME)
¢ Interested Parties for Hazardous

Materials Transportation (Interested

Parties)

e International Air Transport

Association (IATA)
¢ International Vessel Operators

Dangerous Goods Association

(IVODGA)

e Yvonne Keller

e Medical Device Battery Transport
Council (MDBTC)

e National Retail Federation (NRF)

o The Rechargeable Battery Association

(PRBA)
¢ Reusable Industrial Packaging

Association (RIPA)

e Transport Canada (TC)
e U.S. Chamber of Commerce

(Chamber)

e Utility Solid Waste Activities Group

(USWAG)

PHMSA received comments from the
ACA, CGA, ALPA, IATA, DGAGC, and
the Chamber all providing general
support for harmonization with
international standards and additional
support from CGA for the incorporation
by reference of the proposed ISO
standards. In addition, PHSMA received
a comment from IME in support of
updating the edition of the GHS that is
incorporated by reference.
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Comments concerning the issuance of
a direct final rule, the sunset provisions
for polymerizing substances,
compliance and applicability dates for
the test summary, fuel gas containment
systems, damaged and defective lithium
batteries, competency based training,
and safety devices in dedicated
handling devices are discussed below.
PHMSA concluded that comments made
by Anonymous 2, portions of comments
made by MDBTC concerning “receipted
for in one lot,” in § 173.185,2 portions
of comments made by Alaska Airlines
concerning air transport provisions for
fish meal, and portions of comments
made by IME concerning amendments
to packaging instruction US 1 in
§173.62,3 are outside the scope of this
rulemaking. Therefore, PHMSA did not
address these comments in this
rulemaking. All other comments
specific to the respective HMR sections
are addressed in the “Section-by-
Section Review” of this document.*

Delays in Issuing the Final Rule

PHMSA received a comment from
AAR and ASLRRA that indicated the
delay associated with publication of a
final rule “presents immediate
challenges for shippers and carriers
involved in the transportation of
hazardous materials across U.S.
borders” and suggested alternative ways
for proceeding with the rulemaking.
PHMSA recognizes that a delay in
publication of this final rule may have
presented challenges for shippers and
carriers. To mitigate these challenges,
on December 18, 2018, PHMSA issued
a Notice of Enforcement Policy
Regarding International Standards
authorizing the use of the applicable
international standards.® The notice
explained that PHMSA would not take
enforcement action against any offeror
or carrier using the updated standards
when all or part of the transportation is
by air with respect to the ICAO TI, or
all or part of the transportation is by
vessel with respect to the IMDG code.

2 Section 173.185 defines consignment to mean
“one or more packages of hazardous materials
accepted by an operator from one shipper at one
time and at one address, receipted for in one lot and
moving to one consignee at one destination
address.”

3 Section 173.62 establishes specific packing
requirements for explosives. US 1 is a packing
instruction that is “particular to the United States
and not found in applicable international
regulations.”

4 Comments which were outside the scope of this
rulemaking are not addressed in this final rule.

5 https://www.phmsa.dot.gov/sites/
phmsa.dot.gov/files/docs/international-program/
70251/notice-enforcement-policy-international-
standards.pdyf.

Sunset Provisions for Polymerizing
Substances

In the March 30, 2017, final rule
[HM-215N; 82 FR 15796], PHMSA
added four new Division 4.1 entries for
polymerizing substances to the HMT,
and added defining criteria, authorized
packagings, and safety requirements
including, but not limited to,
stabilization methods and operational
controls into the HMR. In this prior
rulemaking, PHMSA indicated that
these changes would be in effect until
January 2, 2019. During the interim time
period between publication of that final
rule and January 2, 2019, PHMSA
indicated it would review and research
the implications of the polymerizing
substance amendments, and readdress
the issue in the next international
harmonization rulemaking. In the HM-
2150 NPRM, PHMSA proposed to
extend the sunset dates for provisions
concerning the transportation of
polymerizing substances from January 2,
2019 to January 2, 2021 as the research
is still in progress. PHMSA received
comments from BAMM, DGAC, and
Dow expressing support for the
extension of the sunset provisions
proposed in the HM—-2150 NPRM.
These commenters also requested that
PHMSA harmonize the requirements for
temperature control of polymerizing
substances in portable tanks and testing
requirements for these substances
intended to be carried in portable tanks
or intermediate bulk containers (IBCs)
with those found in the transport
international standards while awaiting
the results of a currently underway
research project.

DGAC and Dow requested that the
previously adopted changes to § 173.21
in the March 30, 2017, final rule [HM—
215N; 82 FR 15796], requiring
temperature control at 50 °C for portable
tanks carrying polymerizing substances
be harmonized with the internationally
adopted 45 °C, while PHMSA awaits the
outcome of ongoing research into
polymerizing substances. BAMM,
DGAG, and Dow requested that PHMSA
not require polymerizing substances
intended to be transported in portable
tanks or IBCs to undergo the Test Series
E heating under confinement testing.
The commenters requested that the
provisions for polymerizing substances
be harmonized with those found in the
applicable international standards while
PHMSA awaits the outcome of ongoing
research into polymerizing substances.
DGAC and Dow commented that
differing domestic and international
temperature control thresholds before
temperature control is required would
result in materials with a self-

accelerating polymerization temperature
(SAPT) greater than 45 °C and less than
or equal to 50 °C being subject to
temperature control when transported
in portable tanks in the United States,
but not elsewhere in the world. BAMM,
DGAC, and Dow expressed their view
that because the recommended test
methods for Test Series E were not
specifically designed for polymerizing
substances that the test results would be
meaningless. The commenters did not
raise any new reasons for not adopting
the provisions beyond those previously
addressed in the March 30, 2017 final
rule [HM—-215N; 82 FR 15796]. PHMSA
understands the concerns raised by the
commenters, but to ensure the safe and
efficient transportation of these
commodities, PHMSA is adopting the
provisions as proposed in the NPRM
and codified in the March 30, 2017,
final rule for the reasons that were
previously outlined [HM-215N; 82 FR
15796, 15798—99]. In brief, the rationale
for adopting the 50 °C SAPT threshold
before temperature control is required
for transport in portable tanks is
primarily that 50 °C is the maximum
temperature reasonable expected to be
experienced by any selfreactive, organic
peroxide, and/or polymerizing
substance. The rationale for requiring
Test Series E testing for polymerizing
substances intended to be transported in
portable tanks or IBC is that Test Series
E (or an equivalent performance
measure) provides information on how
the material behaves when heated under
confinement. For additional discussion
of these issues refer to the March 30,
2017 final rule [HM—-215N; 82 FR 15796,
15798-99].

To accommodate additional potential
delays in completion and reviewing the
results of the research project on
polymerizing substances, PHMSA is
extending the date for the sunset
provisions for an additional two years
beyond the date proposed in the NPRM.
The new sunset date for transport
provisions concerning polymerizing
substances is January 2, 2023.

Lithium Battery Test Summary

In the NPRM, PHMSA proposed the
inclusion of lithium battery test
summary requirements. The test
summary includes a standardized set of
elements that provide traceability and
accountability to ensure that lithium
cell and battery designs offered for
transport contain specific information
on the required UN tests. PHMSA
proposed that manufacturers and
subsequent distributers of lithium cells
and batteries manufactured after June
30, 2003 must make test summaries
available to others in the supply chain.



https://www.phmsa.dot.gov/sites/phmsa.dot.gov/files/docs/international-program/70251/notice-enforcement-policy-international-standards.pdf

https://www.phmsa.dot.gov/sites/phmsa.dot.gov/files/docs/international-program/70251/notice-enforcement-policy-international-standards.pdf

https://www.phmsa.dot.gov/sites/phmsa.dot.gov/files/docs/international-program/70251/notice-enforcement-policy-international-standards.pdf

https://www.phmsa.dot.gov/sites/phmsa.dot.gov/files/docs/international-program/70251/notice-enforcement-policy-international-standards.pdf
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In the international standards, and as
proposed in the NPRM, the lithium
battery test summary requirements
would have an effective date of January
1, 2020.

In response to the comments received,
in this final rule, PHMSA is providing
additonal background on the test
summary. The development of the test
summary by the United Nations Sub-
Committee of Experts on the Transport
of Dangerous Goods spanned several
years. The work was the outgrowth of an
industry-identified problem concerning
lack of availability of information
needed to verify compliance and
facilitate transportation. Specifically,
the inability of shippers to access
documentation verifying that lithium
cells and batteries have successfully
passed the tests prescribed in part III,
sub-section 38.3 of the UN Manual of
Tests and Criteria. In 2014, a trade
association representing major
rechargeable battery manufacturers
relayed to the UN Sub-Committee that
shippers were experiencing difficulties
in verifying compliance with the UN
38.3 tests (See UN/SCETDG/46/INF.11,
paragraph 15).6 It was the industry
group’s suggestion to work within the
UN Sub-Committee towards a summary
format that would facilitate making
available essential compliance
information to all concerned. This
suggestion led the UN Sub-Committee
over the next two years in cooperation
with government and industry
stakeholders to develop a standardized
list of information to be included in a
test summary (see ST/SG/AC.10/C.3/
100, paragraph 56).7? PHMSA received
several comments, which are discussed
throughout this rulemaking and the
associated RIA, concerning the potential
costs of the test summary provisions.
While providing no specific cost
estimates, these commenters indicated
that they believed implementing the test
summary provisions as proposed would
be more burdensome than PHMSA
estimated. In this final rule, PHMSA is
adopting changes to the compliance
date, the implementation date, and
several other variatons from the NPRM
proposals that will reduce the burden
on lithium cell and battery
manufacturers and distributors.

Compliance Date

PHMSA received comments from
Alaska Airlines, Amazon, Chamber,
COSTHA, DGAC, MDBTC, NRF, PRBA,
and an anonymous commenter

6 https://www.unece.org/fileadmin/DAM/trans/
doc/2014/dgac10c3/UN-SCETDG-46-INF11e.pdf.

7 https://www.unece.org/fileadmin/DAM/trans/
doc/2016/dgac10c3/ST-SG-AC10-C3-100e.pdf.

concerning the proposed effective date
of January 1, 2020 for the proposed test
summary requirements. These
commenters requested that PHMSA
provide additional time to comply.
Alaska Airlines commented that they
hope the test summary requirements can
be implemented by January 1, 2021.
PRBA, Amazon, MDBTC, the Chamber,
and NRF indicated that PHMSA should
allow manufacturers and subsequent
distributors until January 1, 2022 to
comply with the test summary
requirements. The DGAC recommended
a one-year transition period following
publication of the final rule. The
commenters opined that the proposed
compliance deadline of January 1, 2020
would not allow sufficient time for U.S.
manufacturers and subsequent
distributors of these products to
establish procedures for preparing and
securing test summaries. In their
comments, NRF commented that it will
take significant time for manufacturers
and shippers, especially small
companies, to develop and prepare the
test summaries for their products. NRF
opined that a longer implementation
time will give companies enough time
to identify, develop, and prepare the
materials that are needed for
compliance.

PHMSA agrees that additional time
may be required to fully integrate
systems, processes, and policies for
preparing test summaries. The
additional time can be used to help
ensure the availability of test summaries
and to prepare procedures for making
test summaries available to subsequent
distributors. In this final rule, the
required compliance date for both the
creation of and subsequent distribution
upon request for test summaries is
January 1, 2022.

COSTHA noted that using the same
implementation date for both battery
manufacturers and distributors presents
the possibility that manufacturers could
wait until December 31, 2021 to prepare
the documents and distributors would
not have any additional time to receive
and make available the test summaries
throughout the supply chain. COSTHA
requested a staggered implementation
date that would allow distributors an
additional year to comply. PHMSA
believes that the extended transition
period for domestic implementation of
the test summary requirements (two
years after the requirements enter the
IMDG Code and ICAO Technical
Instructions) will mitigate this concern
over shared implementation dates for
shippers and distributors by providing
additional time for battery distributers
to work with manufacturers to acquire

the necessary information and establish
mechanisms for further distribution.
Applicability Date

PHMSA received comments from
PRBA, NRF, DGAC, MDBTC, Amazon,
and the Chamber requesting that
PHMSA reconsider which lithium
batteries require a test summary be
created and made available. PHMSA
proposed a requirement that a test
summary be made available for all
lithium cells and batteries manufactured
after June 30, 2003, and that
manufacturers and subsequent
distributers of lithium cells and
batteries manufactured after June 30,
2003, must make this information
available to others in the supply chain.

PRBA commented that “[i]t is not
practicable to require the post-hoc
generation of a Test Summary for
batteries that were manufactured as far
back as 2003,” and asked that PHMSA
adopt a date that requires the creation
of test summaries and subsequent
distribution for only batteries and cells
manufactured after the effective date of
the provisions. In conjunction with its
request to extend the compliance date
for the test summary generally to
January 1, 2022, PRBA requests that
only batteries and cells manufactured
after this date require test summaries
and subsequent distribution. The
Chamber also requested that the
applicability be limited to lithium cells
and batteries manufactured after January
1, 2022 noting that “‘there may be times
when distributors are shipping older
battery designs that were manufactured
by a company that is no longer in
business. In instances like this, it may
be impossible for shippers to acquire the
necessary information for the TS.” The
NRF and Amazon commented with
similar requests to limit the scope of
batteries subject to the test summary by
using the effective date of the
requirement which would then apply
the requirements to cells and batteries
currently in production and those made
going forward. The NRF noted that it
would be incredibly difficult and
burdensome to locate a test certification
and create a test summary for batteries
dating back up to 17 years. MDBTC
supported requiring test summary
documents for only lithium cells and
batteries manufactured after January 1,
2014.

PHMSA recognizes the comments
noting the potential difficulty in
obtaining test summaries for older
batteries, particularly in cases where a
manufacturer may no longer be in
business or has merged with another
company. Therefore, PHMSA is
applying the test summary requirements



https://www.unece.org/fileadmin/DAM/trans/doc/2014/dgac10c3/UN-SCETDG-46-INF11e.pdf

https://www.unece.org/fileadmin/DAM/trans/doc/2014/dgac10c3/UN-SCETDG-46-INF11e.pdf

https://www.unece.org/fileadmin/DAM/trans/doc/2016/dgac10c3/ST-SG-AC10-C3-100e.pdf

https://www.unece.org/fileadmin/DAM/trans/doc/2016/dgac10c3/ST-SG-AC10-C3-100e.pdf
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only to cells and batteries manufactured
after January 1, 2008. This date is the
effective date of the final rule that
required all lithium batteries (including
small batteries) be of the type proven to
meet the criteria in part III, sub-section
38.3 of the UN Manual of Tests and
Criteria (‘“Hazardous Materials;
Transportation of Lithium Batteries,”
August 9, 2007, 72 FR 44929). As of
January 1, 2008, all batteries transported
in accordance with the HMR should
have valid test reports that will help
facilitate the creation of and availability
of test summaries. PHMSA believes that
amending the scope of cells and
batteries that require a test summary to
those manufactured after January 1,
2008 will lead to fewer instances where
insufficient information will be
available to create the required test
summary while still capturing the
majority of batteries and cells being
offered for transportation.

PHMSA reiterates the importance of
the test summary in providing
confirmation to users that the battery is
from a legitimate and compliant source
and allowing those in the transport
chain to more easily identify non-
counterfeit products. Additionally,
PHMSA maintains that the creation and
subsequent distribution of test
summaries for lithium batteries
provides an enhanced mechanism for
shippers to meet their existing
requirement to only offer lithium cells
and batteries of a type proven to meet
the criteria in part III, sub-section 38.3
of the UN Manual of Tests and Criteria.
The availability of specific information
in the test summary document will
enhance the users’ ability to obtain the
information needed to ensure they are
receiving, and potentially reoffering for
transportation, a battery that is of a
tested and approved type.

Fuel Gas Containment Systems

In the NPRM, PHMSA discussed
amendments to international standards
that are not being considered for
adoption. As stated in the NPRM, the
20th Revised Edition to the UN Model
Regulations added a special provision to
allow for the transportation of vehicle
fuel gas containment systems containing
certain gases, such as compressed
natural gas and liquified petroleum gas,
transported for disposal, recycling,
repair, inspection, maintenance, or from
where they are manufactured to a
vehicle assembly plant. The provisions
allow for gaseous fuels to be transported
in fuel tanks designed for vehicles
meeting certain European automotive
standards rather than specification
pressure receptacles. In the NPRM,
PHMSA explained that the vehicle

specification pressure vessels that are
incorporated and authorized by the UN
Model Regulations do not apply to U.S.
domestic transportation as most of the
fuel gas containment standards that are
addressed in the UN Model Regulations
are more appropriate for European road
and rail regulations. PHMSA solicited
comments on the fuel gas containment
systems amendment in the UN Model
Regulations and asked whether it would
benefit industry to include a similar
amendment in the HMR.

PHMSA received a comment from
COSTHA on the decision not to include
provisions for fuel gas containment
decisions. The commenter disagreed
with the view that the amendments are
more appropriate for European
regulations. COSTHA commented on
the benefits of adopting the provisions
into the HMR. COSTHA opined that
when fuel tanks are removed from the
vehicle and offered for transportation
they are constructed to meet motor
vehicle standards, but the tanks will not
be permitted for transport of gaseous
fuels under the HMR without the gas
being completely removed from the
tank. COSTHA further commented that
the gas removal process has the
potential to lead to dangerous situations
at repair shops, dealers, and disposal
locations not equipped to properly
empty these fuel tanks. COSTHA notes
that U.S. automobile manufacturers
often use UN or Global Technical
Regulations to demonstrate compliance
with equivalent Federal Motor Vehicle
Safety Standards (FMVSS).8 In addition,
COSTHA supports referencing
applicable FMVSS in the HMR to
facilitate U.S. domestic gas containment
system transport.

PHMSA thanks COSTHA for its
comments on this topic, and PHMSA
understands the concerns related to
difficulties in ensuring gas is removed
from these cylinders prior to transport,
but it would be premature to adopt the
FMVSS requirements into the HMR. The
FMVSS requirements are not presently
incorporated in the UN Model
Regulations, and adoption of the
FMVSS requirements would require
additional coordination with Federal
agencies outside of PHMSA. PHMSA
may consider this action in a future
rulemaking and invites COSTHA to file
a petition for rulemaking in accordance
with 49 CFR 106.95, 106.100 and
106.105, to formally request this change
be made in the HMR. Additonally,
PHMSA believes that a more

8 National Highway Transportation Safety
Administration issues FMVSS. The regulations
establishing the FMVSS are primarily found at 49
CFR part 571. https://www.nhtsa.gov/laws-
regulations/fmvss.

comprehensive review of the current
domestic standards used by vehicle fuel
gas containment systems is necessary
prior to incorporation in the HMR to
help ensure safety standards that most
closely align with existing practices are
incorporated. The request could be
further evaluated for merit to address in
an upcoming rulemaking.

Damaged and Defective Lithium
Batteries

In the NPRM, PHMSA discussed
amendments to international standards
not being considered for adoption. As
stated in the NPRM, the 20th Revised
Edition of the UN Model Regulations
adopted transportation provisions for
damaged and defective cells and
batteries liable to rapidly disassemble,
dangerously react, or produce a flame, a
dangerous evolution of heat, or a
dangerous emission of toxic, corrosive,
or flammable gases or vapors under
normal conditions of transport (UN Nos.
3090, 3091, 3480 and 3481). In the
NPRM, PHMSA explained that the
existing packaging and hazard
communication requirements in
§ 173.185(f) sufficiently address
consignments of this nature. PHMSA
received one comment from MDBTC in
support of not adopting the provisions
for damaged and defective lithium
batteries.

Competency-Based Training

PHMSA received comments from
AAR and ASLRRA, ACA, AHS, Alaska
Airlines, CGA, COSTHA, DGAC, Dow,
IATA, IME, Interested Parties, IVODGA,
MDBTGC, and RIPA in response to our
request for comments on the principles
of Competency-Based Training, recently
published in the attachments of the
ICAO Technical Instructions. As noted
in the NPRM, the provisions concerning
Competency-Based Training were not
finalized or adopted in the 2017-2018
ICAQO Technical Instructions and there
were no proposals concerning this topic
in the NPRM. PHMSA thanks all
commenters for their views on the issue
and, as noted in the NPRM, comments
will be considered for the betterment of
PHMSA’s work in various international
forums.

Safety Devices in Dedicated Handling
Devices

PHMSA received a comment from
COSTHA concerning safety devices in
dedicated handling devices. COSTHA
commented that PHMSA should align
the provisions of § 173.166(e)(4)(i) with
the UN Model Regulations and the
IMDG Code to authorize unpackaged
articles in dedicated handling devices,
vehicles, or containers to, from, or



https://www.nhtsa.gov/laws-regulations/fmvss

https://www.nhtsa.gov/laws-regulations/fmvss
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between where they are manufactured
and an assembly plant including
intermediate handling locations.
PHMSA notes that the provisions
adopted by the UN and the IMDG Code
are currently authorized in
§§173.166(e)(4)(i) and (ii), therefore no
additional action is required.

V. Section-By-Section Review

The following is a section-by-section
review of the amendments adopted in
this final rule:

Part 171—General Information,
Regulations, and Definitions

Section 171.7 Reference Material

Section 171.7 provides a listing of all
voluntary consensus standards
incorporated by reference into the HMR,
as directed by the “National Technology
Transfer and Advancement Act of
1995.” According to the Office of
Management and Budget (OMB),
Circular A-119, “Federal Participation
in the Development and Use of
Voluntary Consensus Standards and in
Conformity Assessment Activities,” and
in accordance with Sec 12(d)(1) of the
“National Technology Transfer and
Advancement Act of 1995,”” government
agencies must use voluntary consensus
standards wherever practical in the
development of regulations. When
properly conducted, agency adoption of
industry standards promotes
productivity and efficiency in
government and industry, expands
opportunities for international trade,
conserves resources, improves health
and safety, and protects the
environment.

PHMSA actively participates in the
development and updating of consensus
standards through representation on
more than 20 consensus standard
bodies, and it regularly reviews updated
consensus standards to consider their
merit for inclusion in the HMR. For this
rulemaking, PHMSA evaluated updated
international consensus standards
pertaining to proper shipping names,
hazard classes, packing groups, special
provisions, packaging authorizations, air
transport quantity limitations, and
vessel stowage requirements. It
determined that the revised standards
provide an enhanced level of safety
without imposing significant
compliance burdens. These standards
have well-established and documented
safety histories, and their adoption will
maintain the high safety standard
currently achieved under the HMR.
Therefore, in this final rule, PHMSA is
adding and revising the following
incorporation by reference materials:

e Paragraph (s)(2) is added, to
incorporate the International Atomic
Energy Agency Code of Conduct on the
Safety and Security of Radioactive
Sources. Section 172.800 references the
incorporation by reference of this
document; however, this entry does not
currently appear in §171.7. The
addition of this paragraph corrects this
oversight. The incorporation of this
document in § 172.800 provides a list of
Category 1 and 2 radioactive sources for
which offerors or carriers require a
security plan.

e Paragraph (t)(1), which incorporates
the International Civil Aviation
Organization Technical Instructions for
the Safe Transport of Dangerous Goods
by Air (ICAO Technical Instructions),
2017-2018 Edition, is revised to
incorporate the 2019-2020 Edition.
These instructions contain the detailed
instructions for the international
transport of hazardous materials by air.
In a previous rulemaking, [Docket No.
PHMSA-2015-0102 (HM-219A); 83 FR
55792], PHMSA added § 172.407 to the
list of sections in paragraph (t)(1) and
(v)(2). The NPRM did not account for
this addition, and in this final rule
§172.407 has been added to the list in
paragraphs (t)(1) and (v)(2) consistent
with the earlier published final rule.

e Paragraph (v)(2), which
incorporates the International Maritime
Organization International Maritime
Dangerous Goods Code (IMDG Code),
incorporating Amendment 38—16
(English Edition), is revised to
incorporate the 39—-18 (English Edition),
2018 Edition. This code contains
detailed instructions for the
international transport of hazardous
materials by vessel.

e Paragraph (w), which incorporates
various International Organization for
Standardization entries, is revised to
incorporate by reference standards for
the specification, design, construction,
testing, and use of gas cylinders:

—ISO 11118(E), Gas cylinders—Non-
refillable metallic gas cylinders—
Specification and test methods is
replaced by ISO 11118:2015(E), Gas
cylinders—Non-refillable metallic gas
cylinders—Specification and test
methods in paragraph (w)(53). The
purpose of this standard is to provide
a specification for the design,
manufacture, inspection, and testing
of non-refillable metallic gas cylinders
for worldwide safe use, handling, and
transport. The updated version of ISO
11118 includes, among other edits,
clarified requirements for the
processing of carbon steel to avoid
strain aging and the inclusion of
alternative temperatures for artificial

aging of carbon steel cylinders prior to
burst testing.

—ISO 11120(E), Gas cylinders—
Refillable seamless steel tubes of
water capacity between 150 L and
3000 L—Design, construction and
testing, First edition, March 1999 is
replaced by ISO 11120:2015(E), Gas
cylinders—Refillable seamless steel
tubes of water capacity between 150
L and 3,000 L—Design, construction
and testing in paragraph (w)(62). This
standard provides a specification for
the design, manufacture, inspection
and testing of tubes at the time of
manufacture for worldwide usage.
The updated version of ISO 11120
includes, among other edits, the
modification of ultrasonic provisions
for ultrasonic examination in 8.3 to
include ultrasonic examination for
wall thickness and for imperfections
also on the supplied tubing and
revision of the provisions for design
of tubes for embrittling gases.

—ISO 11623(E), Transportable gas
cylinders—Periodic inspection and
testing of composite gas cylinders,
First edition, March 2002 is replaced
by ISO 11623:2015(E), Gas
cylinders—Composite construction—
Periodic inspection and testing in
paragraph (w)(66). This standard
specifies the requirements for
periodic inspection and testing and to
verify the integrity for further service
of hoop-wrapped and fully-wrapped
composite transportable gas cylinders,
with aluminum-alloy, steel or non-
metallic liners or of linerless
construction (Types 2, 3, 4, and 5),
intended for compressed, liquefied or
dissolved gases under pressure, of
water capacity from .5 L up to 450 L.
The updated version of ISO 11623
includes, among other edits, updated
terminology, particularly for the
various types of composite cylinders,
and moves information regarding
intervals between periodic inspection
and testing based on cylinder type
into the new Annex C (formerly listed
in Tables 1 through 4).

—ISO 14246:2014(E), Gas cylinders—
Cylinder valves—Manufacturing tests
and examination is added in
paragraph (w)(69). This standard
covers the function of a cylinder valve
as a closure.

—ISO 16148:2016(E), Gas cylinders—
Refillable seamless steel gas cylinders
and tubes—Acoustic emission
examination (AT) and follow-up
ultrasonic examination (UT) for
periodic inspection and testing is
added in paragraph (w)(71). This
International Standard describes two
methods of AT, defined as Method A
and Method B, and a method of
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follow-up UT. These non-destructive

examination techniques are an

alternative to conventional testing
procedures for cylinders and tubes.

—IS0O 17871:2015(E) Gas cylinders—
Quick-release cylinder valves—
Specification and type testing is
added in paragraph (w)(72). This
standard covers the function of a
quick-release cylinder valve as a
closure.

—ISO 21172-1:2015(E), Gas cylinders—
Welded steel pressure drums up to
3,000 litres capacity for the transport
of gases—Design and construction—
Part 1: Capacities up to 1,000 litres is
added in paragraph (w)(75). This
standard provides a specification for
the design, manufacture, inspection,
and approval of welded steel gas
pressure drums.

—ISO 22434:2006(E), Transportable gas
cylinders—Inspection and
maintenance of cylinder valves is
added in paragraph (w)(76). This
standard specifies the requirements
for the inspection and maintenance of
cylinder valves, including valves with
integrated pressure regulators.

—ISO/TR 11364:2012(E), Gas
cylinders—Compilation of national
and international valve stem/gas
cylinder neck threads and their
identification and marking system is
added in paragraph (w)(77). The
purpose of this standard is to list all
known cylinder/valve threads
currently used and also threads used
in the past and to specify a
harmonized identification code and
marking system for both cylinders and
valves.

e Paragraphs (aa)(1)—(4), which
updates four (4) existing Organization
for Economic Cooperation and
Development (OECD) guidelines
concerning corrosivity testing (Nos. 404,
430, 431, & 435). The references to these
standards are updated to the 2015
versions of the standards. Updated
OECD Guideline 404 and OECD
Guideline 435 contain minor variations
in the types of information to be
recorded as a part of the test report.
Updated OECD Guideline 430 and
OECD Guideline 431 include references
to a developed document on integrated
approaches to testing and assessment.

e Paragraph (bb)(1), which
incorporates the Transport Canada
Transportation of Dangerous Goods
Regulations, adds subparagraphs (xx),
(xxi), and (xxii), to include SOR/2016—
95 published June 1, 2016; SOR/2017—
137 published July 12, 2017; and SOR/
2017-253 published December 13, 2017,
respectively. These additions are to
incorporate changes to the Transport

Canada Transportation of Dangerous
Goods Regulations. SOR/2016-95
contains amendments concerning
reporting requirements and
international restrictions on lithium
batteries. SOR/2017-137 contains
amendments related to international
harmonization. SOR/2017-253
containes amendments related to marine
transportation.

e Paragraph (bb)(2) is added to
incorporate by reference Containers for
Transport of Dangerous Goods by Rail,

a Transport Canada standard that was
published in 2013. The standard applies
to the design, manufacture, maintenance
and qualification of tank cars and ton
containers and the selection and use of
large containers or transport units used
in the handling, offering for transport, or
transporting of dangerous goods by rail.

e Paragraph (dd)(1), which
incorporates the United Nations
Recommendations on the Transport of
Dangerous Goods—Model Regulations,
19th Revised Edition (2015), Volumes I
and I, is revised to incorporate the 20th
Revised Edition (2017), Volumes I and
II. This standard presents a basic
scheme of provisions that allow uniform
development of national and
international regulations governing the
various modes of transport. In a
previous rulemaking, [Docket No.
PHMSA-2015-0102 (HM-219A); 83 FR
55792], PHMSA added §172.519 to the
list of sections in paragraph (dd)(1). The
NPRM did not account for this addition
and in this final rule, § 172.519 has been
added to the list in paragraph (dd)(1)
consistent with the earlier published
final rule.

o Paragraph (dd)(2)(ii) is added to
incorporate the United Nations
Recommendations on the Transport of
Dangerous Goods, Manual of Tests and
Criteria, 6th Revised Edition,
Amendment 1. This standard contains
criteria, test methods, and procedures to
be used for the classification of
hazardous materials according to the
UN Model Regulations.

e Paragraph (dd)(3), which
incorporates the United Nations
Recommendations on the Transport of
Dangerous Goods, Globally Harmonized
System of Classification and Labelling
of Chemicals Sixth revised edition
(2015), is revised to incorporate the
United Nations Recommendations on
the Transport of Dangerous Goods,
Globally Harmonized System of
Classification and Labelling of
Chemicals (GHS), Seventh revised
edition (2017). This standard helps
identify the intrinsic hazards found in
substances and mixtures and to convey
information about these hazards.

Section 171.8 Definitions and
Abbreviations

Section 171.8 defines terms generally
used throughout the HMR that have
broad or multi-modal applicability. In
this final rule, PHMSA is amending the
definition of “UN pressure receptacle”
to include pressure drums.
Additionally, PHMSA is adding a
definition for “UN Pressure drum” to
mean a welded transportable pressure
receptacle of a water capacity exceeding
150 L and not more than 1,000 L (e.g.,
cylindrical receptacles equipped with
rolling hoops, spheres on skids). These
amendments provide defining terms
related to pressure drums for which ISO
21172-1:2015(E) Gas cylinders—
Welded steel pressure drums up to
3,000 litres capacity for the transport of
gases—Design and construction—Part 1:
Capacities up to 1,000 litres is
incorporated in § 178.71.

Section 171.12 North American
Shipments

Section 171.12 prescribes
requirements for the use of the
Transport Canada TDG Regulations. In a
March 30, 2017, final rule [HM-215N;
82 FR 15796], PHMSA amended the
HMR to expand recognition of cylinders
and pressure receptacles, cargo tank
repair facilities, and certificates of
equivalency (an authorization to
conduct an activity in compliance with
the conditions of that authorization
instead of the standard requirements) in
accordance with the TDG Regulations.
The goal of these amendments is to
promote flexibility and permit the use of
advanced technology for the
requalification and use of pressure
receptacles; doing so will provide for a
broader selection of authorized pressure
receptacles, reduce the need for special
permits, and to facilitate cross-border
transportation of these cylinders. In this
final rule, PHMSA is clarifying the
recognition of certificates of equivalency
issued by Transport Canada. Transport
Canada issues equivalency certificates
as both a competent authority approval
and for an alternative means of
compliance with TDG Regulations.
PHMSA provides reciprocity for
equivalency certificates that are issued
by Transport Canada as an alternative to
the TDG Regulations; PHMSA does not
provide recognition to Canada’s
competent authority approvals. In this
final rule, PHMSA is amending
paragraph (a)(1) to clarify the extent of
reciprocity regarding certificates of
equivalency.

Additionally, PHMSA is amending
paragraph (a)(3)(v) to update the
standard incorporated by reference to
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which Canadian rail cars must conform.
The existing reference to the Canadian
General Standards Board standard
43.147 is replaced with Containers for
Transport of Dangerous Goods by Rail
(2013).

PHMSA received comments of general
support from the Dow and DGAC. Dow
specifically mentioned support for the
incorporation by reference of the
Containers for Transport of Dangerous
Goods by Rail and clarification of the
certificates of equivalency.

PHMSA received a comment from
Transport Canada suggesting that the
terms “pressure drum’ and ‘‘pressure
receptacle” addressed in § 171.8 of this
final rule, also be included in §171.12
in a manner that promotes reciprocity
between the United States and Canada.
We agree with the commenter and in
this final rule are adding the terms
“pressure drum” and ‘“UN pressure
receptacle” to § 171.12 and authorizing
use of these packages when marked
with the letters “CAN.”

Part 172—Hazardous Materials Table,
Special Provisions, Hazardous Materials
Communications, Emergency Response
Information, Training Requirements,
and Security Plans

Section 172.101 Purpose and Use of
Hazardous Materials Table

Section 172.101 contains the HMT
and provides instructions for its use. In
this final rule, PHMSA is revising the
instructional text that precedes the HMT
for paragraﬁh (e) of this section.

Paragraph (e) of § 172.101 provides
instructions for the use of column (4) of
the HMT. Column (4) lists the
identification number assigned to each
proper shipping name. Most
identification numbers are preceded by
the letters “UN” and are associated with
proper shipping names, which may be
used for both domestic and
international transportation. Some
proper shipping names are assigned
“NA” or “North American” numbers. In
the NPRM, PHMSA proposed a revision
to paragraph (e) to indicate that NA
numbers are only recognized for use in
the United States. In the NPRM, PHMSA
stated that NA numbers are not
authorized in Canada because the TDG
limit the use of NA numbers to
materials classified as “Consumer
commodity,” and do not allow for the
use of other NA numbers. Transport
Canada made this amendment in August
15, 2001 with SOR 2001-186.° The
TDG, Part 9.1 Transporting Dangerous
Goods from the United States into or
through Canada state that the HMR may

9 http://www.gazette.gc.ca/rp-pr/p2/2001/2001-
08-15-s/pdf/g2-135s1.pdyf.

be followed as an alternative to the TDG
if certain conditions are met, including
that “the classification in Schedule 1 or
in the UN Recommendations, for
dangerous goods that have the letter “D”
assigned to them in column 1 of the
table to section 172.101 of 49 CFR,
except for dangerous goods with the
shipping name ‘Consumer commodity’.”
The letter “D” is assigned to NA
numbers. Therefore, NA numbers are
not recognized for shipments from a
place in the United States to a place in
Canada or from a place in the United
States through Canada to a place outside
Canada. As such, PHMSA is revising the
HMR to be consistent with Canada’s
national regulations. PHMSA received
comments from DGAC on the use of NA
numbers in § 172.101(e), North
American Shipments. Specifically,
DGAC stated this change will eliminate
mutual recognition of NA numbers
between the United States and Canada.
Although the text in § 172.101(e), stating
that NA numbers are not recognized for
international transportation, except to
and from Canada, was not previously
amended to align with the TDG, the
mutual recognition of NA numbers has
not been permitted under the TDG since
the August 15, 2001 publication. NA
numbers will continue to be recognized
for shipments within the United States.

1. Hazardous Materials Table (HMT)

In this final rule, PHMSA is amending
the HMT. Readers should review all
changes for a complete understanding of
the amendments. For purposes of the
U.S. Government Printing Office’s
typesetting procedures, proposed
changes to the HMT appear under three
sections of the Table, “remove,” “add,”
and “revise.” Certain entries in the
HMT, such as those with revisions to
the proper shipping names, appear as a
“remove’”” and “‘add.” The amendments
to the HMT include the following:

2. New HMT Entries

e UN3537 Articles containing
flammable gas, n.o.s.

e UN3538 Articles containing non-
flammable, non-toxic gas, n.o.s.

e UN3539 Articles containing toxic
gas, 1.0.S.

e UN3540 Articles containing
flammable liquid, n.o.s.

e UN3541 Articles containing
flammable solid, n.o.s.

e UN3542 Articles containing a
substance liable to spontaneous
combustion, n.o.s.

e UN3543 Articles containing a
substance which in contact with
water emits flammable gases, n.o.s.

e UN3544 Articles containing
oxidizing substance, n.o.s.

e UN3545 Articles containing organic
peroxide, n.o.s.

e UN3546 Articles containing toxic
substance, n.o.s.

e UN3547 Articles containing
corrosive substance, n.o.s.

e UN3548 Articles containing
miscellaneous dangerous goods, n.o.s.

PHMSA is adding a classification
scheme for articles containing
hazardous materials not otherwise
specified by name in the HMR that
contain hazardous materials of various
hazard classes and divisions. This
addresses transportation scenarios
where various hazardous materials or
hazardous materials residues are present
in articles above the quantities currently
authorized for dangerous goods in
machinery or apparatus. This authorizes
safe and secure methods to transport
articles that may be too large to fit into
typical packagings. Absent provisions to
package and transport these materials
safely, such articles may be offered for
transport under provisions that do not
adequately account for the physical and
chemical properties of the substances or
mode of transport and may require the
issuance of an approval by the Associate
Administrator for Hazardous Materials
Safety.

e UN3535 Toxic solid, flammable,
inorganic, n.o.s.

Consistent with the 20th Revised
Edition of the UN Model Regulations,
this new generic entry addresses toxic
solids with a flammable subsidiary risk
in Packing Groups (PG) I and II.

e UN3536 Lithium batteries installed
in cargo transport unit lithium ion
batteries or lithium metal batteries

This new HMT entry addresses
lithium metal and lithium ion batteries
that are installed in a cargo transport
unit and designed only to provide
power external to the cargo transport
unit. The lithium batteries must meet
the requirements of § 173.185 and
contain the necessary systems to
prevent overcharge and over discharge
between the batteries. Such units are
forbidden for transport on aircraft.
PHMSA received one comment on the
proposed changes to § 172.101 from
PRBA supporting the new entry of
UN3536 in the table.

3. Amendments to Column (2)
Hazardous Materials Descriptions and
Proper Shipping Names

Section 172.101(c) describes column
(2) of the HMT and the requirements for
hazardous materials descriptions and
proper shipping names. For the entry
“2-Dimethylaminoethyl acrylate,” the
word “‘stabilized” is added to the end,



http://www.gazette.gc.ca/rp-pr/p2/2001/2001-08-15-s/pdf/g2-135s1.pdf
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as the substance has been determined to
polymerize in certain conditions.

4. Amendments to Column (5) Packing
Group

The HMT entries for articles
““UN3316, Chemical kit” and ‘““UN33186,
First aid kit” are revised to remove
Packing Group II and III assignments.
This revision reverts the entries to a
single row with the packing group
column left blank as they existed prior
to adding the Packing Group II and III
assignments in a final rule published on
January 8, 2015 [Docket No. PHMSA—
2013-0260 (HM-215M); 80 FR 1075].
This revision addresses situations where
materials in the kits are not assigned to
a packing group or have Packing Group
I assigned, as permitted by § 173.161.

5. Amendments to Column (7) Special
Provisions

Section 172.101(h) describes column
(7) of the HMT, which contains special
provisions for each entry in the table.
Section 172.102(c) prescribes the special
provisions assigned to specific entries in
the HMT. The modifications to the
entries in the HMT are discussed below.

In an October 18, 2018, final rule,
entitled “Notification of the Pilot-in-
Command and Response to Air Related
Petitions for Rulemaking” [(HM-259);
83 FR 52878], PHMSA removed special
provision A6 from UN numbers 2789,
2790, 1715,1717,1723, 1732, 1739,
1758, 2240, 3264, 3265, 1764, 1765,
1768, 1775,1776, 1778, 1777, 1782,
1786, 1790, 2031, 2308, 1808, 2258,
2879, 1818, 2564, 2699, 2502, 2443, and
2444. However, the HM—2150 NPRM
incorrectly showed special provision A6
as still being applicable to these entries.
Therefore, in this final rule, A6 is not
assigned to these HMT entries
consistent with the previously
published HM-259 final rule.

Similarly, in the HM-259 final rule,
PHMSA removed special provision A3
from UN numbers 1739, 2604, 1758,
2240, 1183, 1777, 1242, 1798, 1873,
2879, 1828, 1831, 2699, and 2444.
However, the HM-2150 NPRM
incorrectly showed special provision A3
as still being applicable to these entries.
Therefore, in this final rule, A3 is not
assigned to these HMT entries
consistent with the previously
published HM-259 final rule.

Finally, in a March 6, 2019, interim
final rule (IFR) [(HM-224I); 84 FR 8006],
PHMSA removed special provision A51
from UN3480 and added special
provision A100 to UN 3480. However,
the HM-2150 NPRM did not account
for this action and in this final rule, A51
is removed from UN3480 and A100 is

added to UN 3480 consistent with the
previously published HM—-224I IFR.

See “Section 172.102 special
provisions” below for a detailed
discussion of the additions, revisions,
and deletions to the special provisions
addressed in this final rule.

e Special provision 325. Special
provision 325 is added to the following
HMT entries:

UN2912 Radioactive material, low
specific activity (LSA-I) non-fissile or
fissile-excepted

UN2913 Radioactive material, surface
contaminated objects (SCO-I or SCO-
1I) non-fissile or fissile-excepted

UN2915 Radioactive material, Type A
package non-special form, non-fissile
or fissile-excepted

UN2916 Radioactive material, Type
B(U) package non-fissile or fissile-
excepted

UN2917 Radioactive material, Type
B(M) package non-fissile or fissile-
excepted

UN2919 Radioactive material,
transported under special
arrangement, non-fissile or fissile-
excepted

UN3321 Radioactive material, low
specific activity (LSA-II) non-fissile
or fissile-excepted

UN3322 Radioactive material, low
specific activity (LSA-III) non-fissile
or fissile-excepted
e Special provision 347. Special

provision 347 restricts the use of certain

HMT entries classed as Division 1.4S

explosive materials to those articles

successfully passing Test Series 6(d) of

Part I of the UN Manual of Tests and

Criteria. The 6(d) test is a test on a

single package to determine if there are

hazardous effects outside the package
arising from accidental ignition or

initiation of the contents. A Division 1.4

explosive is defined as an explosive that

presents a minor explosion hazard such

that hazardous effects are confined to a

package and no projection of fragments

of appreciable size or range are
expected; and that an external fire must
not cause virtually instantaneous
explosion of almost the entire contents

of a package containing a Division 1.4

explosive. Explosive articles or

substances are assigned to Division 1.4,

Compatibility Group S (1.4S) if

hazardous effects are confined within a

package or the blast and projection

effects do not significantly hinder
emergency response efforts.

Special provision 347 is presently
assigned to eight (8) Division 1.4S
entries in the HMT including shaped
charges, detonators, power device
cartridges, detonator assemblies, and
plastic bonded bursting charges.

Following a review of other Division
1.4S entries, the UN Working Group on
Explosives supported applying special
provision 347 to entries for Division
1.4S articles and substances that are
generic or “not otherwise specified”
(n.o.s.), and to UN 0367 (Fuzes,
detonating) that are normally package
dependent. The UN Working Group
noted that generic entries normally
warrant more systematic testing. In the
NPRM, PHMSA requested comment on
whether this provision is likely to have
net benefits. PHMSA received one
comment from IME stating that the
“addition of the special provision will
benefit transportation safety and that the
additional costs are, accordingly
justified.” Therefore, in this final rule,
consistent with the UN Model
Regulations, PHMSA is adding special
provision 347 to the following entries:
UNO0349 Articles, explosives, n.o.s.
UNO0367 Fuzes, detonating

UNO0384 Components, explosive train,
n.o.s.

UNO0481 Substances, explosive, n.o.s.
e Special provision 368. Special

provision 368 prescribes requirements

for non-fissile or fissile-excepted
uranium hexafluoride that must be
described as UN3507 or UN2978, as
appropriate. Based on an informal
working paper submitted at the 50th
session of the UN Sub-Committee of

Experts (SCOE) on the Transport of

Dangerous Goods that highlighted

potential errors in the 19th revised

edition of the Model Regulations, it was
agreed that special provision 368 should

have been assigned to “UN 2908,

Radioactive material, excepted

package—empty packaging” because

empty uncleaned packagings containing
residues of non-fissile or fissile-
excepted uranium hexafluoride should
be classified under UN3507 or UN2978
as appropriate. Therefore, in this final
rule, PHMSA is assigning special
provision 368 to the following entry to
aid shippers:

UN2908 Radioactive material,
excepted package—empty packaging.
e Special provision 369. Special

provision 369 is revised for clarity and

is applicable to the following HMT
entry:

UN3507 Uranium hexafluoride,
radioactive material, excepted
package, less than 0.1 kg per package,
non-fissile or fissile-excepted
e Special provision 383. Consistent

with the deletion of this special

provision in section 172.102, special
provision 383 is removed from the
following PG Il HMT entries:

UN1133 Adhesives, containing a
flammable liquid
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UN1263 Paint related material including e Special provision B136. PHMSA is TABLE 1—Continued
paint thinning, drying, removing, or adding new special provision B136 to —
reducing compound the following HMT entries: Proper shipping name UN No.
UN1263 PalntllnCIUdH]g pamté, lacquer,  UN1363 Copra Potassium, metal alloys, solid ........ UN3403
enamel, stain, shellac solutions, UN1386 Seed cake, containing Potassium sodium alloys, solid ...... UN3404

varnish, polish, liquid filler and liquid
lacquer base

UN1210 Printing ink, flammable or
Printing ink related material
(including printing ink thinning or
reducing compound), flammable

UN1866 Resin Solution, flammable
e Special provision 388. New special

provision 388 is added to the following

HMT entries:

UN3090 Lithium metal batteries
including lithium alloy batteries

UN3091 Lithium metal batteries
contained in equipment including
lithium alloy batteries

UN3091 Lithium metal batteries
packed with equipment including
lithium alloy batteries

UN3480 Lithium ion batteries
including lithium ion polymer
batteries

UN3481 Lithium ion batteries
contained in equipment including
lithium ion polymer batteries

UN3481 Lithium ion batteries packed
with equipment including lithium ion
polymer batteries
e Special provision 389. New special

provision 389 providing applicable

transport conditions is added to the
following new HMT entry:

UN3536 Lithium batteries installed in
cargo transport unit lithium ion
batteries or lithium metal batteries
e Special provision 391. New special

provision 391 is added to the following

new HMT entries:

UN3537 Articles containing flammable
gas, n.o.s.

UN3538 Articles containing non-
flammable, non-toxic gas, n.o.s.

UN3539 Articles containing toxic gas,
n.o.s.

UN3540 Articles containing flammable
liquid, n.o.s.

UN3541 Articles containing flammable
solid, n.o.s.

UN3542 Articles containing a
substance liable to spontaneous
combustion, n.o.s.

UN3543Articles containing a substance
which in contact with water emits
flammable gases, n.o.s.

UN3544 Articles containing oxidizing
substance, n.o.s.

UN3545 Articles containing organic
peroxide, n.o.s.

UN3546 Articles containing toxic
substance, n.o.s.

UN3547 Articles containing corrosive
substance, n.o.s.

UN3548 Articles containing
miscellaneous dangerous goods, n.o.s.

vegetable oil solvent extractions and
expelled seeds, with not more than 10
percent of oil and when the amount
of moisture is higher than 11 percent,
with not more than 20 percent of oil
and moisture combined

UN1386 Seed cake with more than 1.5
percent oil and not more than 11
percent moisture

UN1398 Aluminum silicon powder,
uncoated

UN1435 Zinc ashes

UN2071 Ammonium nitrate based
fertilizer

UN2216 Fish meal, stabilized or Fish
scrap, stabilized

UN2217 Seed cake with not more than
1.5 percent oil and not more than 11
percent moisture

UN2793 Ferrous metal borings or
Ferrous metal shavings or Ferrous
metal turnings or Ferrous metal
cuttings in a form liable to self-
heating
e Special provisions W31 and W32.

Special provision W32 is removed from

the following PG I HMT entries (unless

otherwise noted in Table 1) and

replaced with special provision W31:

TABLE 1
Proper shipping name UN No.

Calcium phosphide ........cccccevrenen. UN1360
Aluminum phosphide .. . | UN1397
Calcium carbide ...... UN1402
Calcium hydride ...... UN1404
Cesium or Caesium UN1407
Metal hydrides, water reactive, | UN1409

n.o.s.
Lithium aluminum hydride .............. UN1410
Lithium borohydride UN1413
Lithium hydride ....... UN1414
Lithium ..o UN1415
Magnesium, powder or Magnesium | UN1418

alloys, powder.
Magnesium aluminum phosphide ... | UN1419
Rubidium .......ccooooiiiiinicee UN1423
Sodium borohydride UN1426
Sodium hydride ....... UN1427
Sodium ... UN1428
Sodium phosphide .. UN1432
Stannic phosphide .. UN1433
Zinc phosphide ........... UN1714
Potassium borohydride UN1870
Magnesium hydride ... UN2010
Magnesium phosphide ... UN2011
Potassium phosphide ..... UN2012
Strontium phosphide ... UN2013
Potassium ............... UN2257
Aluminum hydride UN2463
Lithium nitride ................. .. | UN2806
Water-reactive solid, n.o.s .............. UN2813
Metallic substance, water-reactive, | UN3208

n.o.s.
Metallic substance, water-reactive, | UN3209 (All

self-heating, n.o.s. PGs)
Alkali metal amalgam, solid ............ UN3401
Alkaline earth metal amalgams, | UN3402

solid.

e Special provision W40. Special
provision W40 prohibits the use of non-
bulk bags. This requirement typically
applies to solid substances in Packing
Group II. Consistent with changes made
in Amendment 39-18 of the IMDG
Code, special provision W40 is removed
from the following HMT entries:
UN1396 Aluminum powder, uncoated

(PG III)

UN1398 Aluminum silicon powder,
uncoated

UN1403 Calcium cyanamide with
more than 0.1 percent of calcium
carbide

UN1405 Calcium silicide (PG III)

U3208 Metallic substance, water-
reactive, n.o.s. (PG III)

Additionally, PHMSA is adding
special provision W40 to the following
HMT entry:

UN3208 Metallic substance, water-
reactive, n.o.s. (PG II)

6. Amendments to Column (10) Vessel
Stowage Requirements

Section 172.101(k) explains the
purpose of column (10) of the HMT and
prescribes the vessel stowage and
segregation requirements for specific
entries. Column (10) is divided into two
columns: Column (10A) [Vessel
stowage] specifies the authorized
stowage locations on board cargo and
passenger vessels, and column (10B)
[Other provisions] specifies special
stowage and segregation provisions. The
meaning of each code in column (10B)
is set forth in § 176.84.

In the NPRM, PHMSA proposed to
amend various vessel stowage codes
assigned to explosives articles to allow
under deck stowage of these articles
when not in closed cargo transport units
(CCTUs). PHMSA received a comment
from IME noting support for the
changes, but indicating that the
commercial ports used by their industry
in the United States require commercial
explosives to be containerized
regardless of whether they are shipped
on deck or under deck. PHMSA
reiterates that these changes also allow
the shipment of large and robust articles
that while generally contained in some
manner (e.g. a custom built crate, cradle,
or box) may not fit in a traditional
CCTU. The changes made in this final
rule authorize such transport when not
in a traditional CCTU. While these
changes do not authorize the break bulk
stowage of explosive substances, they





27820 Federal Register/Vol. 85, No. 91/Monday, May 11, 2020/Rules and Regulations

do facilitate the movement of larger numbers for which under deck stowage = number and additionally lists the proper
explosive articles. was previously permitted prior to shipping name, the previous column
The following table addresses this Amendment 36—-12 of the IMDG Code. (10A) entry, and the adopted column
issue through modification of the Table 2 contains the changes listed in (10A) entry.
stowage categories for individual UN numerical order by UN identification
TABLE 2
Proper shipping name UN No EI)EI}l\JlﬁﬁS(?gg? ég&?;?]d(gzgi?
Cartridges for weapons, with bursting Charge ................cccccoooiiiiiiiiiiiiii s 0005 05 03
Cartridges for weapons, with bursting charge ... 0006 04 03
Cartridges for weapons, with bursting Charge ..............cccccccvveviiiiiiniiicce e 0007 05 03
Bombs, With bursting Charge .............c.cccoo i 0033 05 03
Bombs, with bursting charge ... 0034 04 03
Bombs, with bursting charge ... 0035 04 03
Bombs, Photo-flasSh ........coouiiiii e e 0037 05 03
Bombs, Photo-flash ........cocoo i 0038 04 03
BoOoSters, WithOUt QEIONALOL ...........cccccuueieeee ettt e e e e e e e e e e e s e s saaaeeeeeeeennnes 0042 04 03
BUISEEIS, @XPIOSIVE ......eooineeeieeee ettt e e s ar e e ne e e raneeeeae 0043 04 03
Charges, demMOIHION ........ooiiiii ettt et e et et e e aeesaeeesea e 0048 04 03
Charges, APt ...t bbbt 0056 04 03
Charges, shaped, without detonator ... 0059 04 03
Charges, supplementary eXPIOSIVE ..........coiiiiiiiiiiiiic ettt 0060 04 03
Cord, detonating, fIEXIDIE ............c.ooceiiiiiiiii et 0065 04 03
Fracturing devices, explosive, without detonators for oil wells ................cccccoeovvviciiiiccnnnnn. 0099 04 03
Cord, detonating or Fuze, detonating metal clad ..............c.ccoieiieiiiiiiiiiiiieee e 0102 04 03
Jet perforating guns, charged oil well without detonator .............c..cccceioeiiieniiiieeneeeeen 0124 04 03
Mines With BUISHING CRAIGE .........cooueii ittt e e 0136 05 03
Mines With BUISHING CRAIGE ........ccoouuiiiiiiieeeee ettt e e snne e 0137 04 03
Mines With bursting Charge ..............ccccoooiiiiiiiiiii s 0138 04 03
Projectiles, with bursting charge . 0167 05 03
Projectiles, with bursting charge . 0168 04 03
Projectiles, With bursting Charge ................ccoeuiiiiiiiiiiiieci e 0169 04 03
Rockets, with bursting Charge  ..............cccociiiiiiiiiiiiic 0180 05 03
Rockets, with bursting Charge  ...............ccccooiiiiiiiiiiii s 0181 04 03
Rockets, with bursting Charge  ..............cccoeciiiiiiiiiiiiee e 0182 04 03
ROCKEtS, With INEIt REAQT ...........coeeeveeeeee et e e e et e e e e e e aanae s 0183 04 03
ROCKEt MOTOIS ... e 0186 04 03
Sounding deVIiCES, EXPIOSIVE ....c.uiiiiiiiiiiiiie ettt st sb e e sr e 0204 05 03
Warheads, torpedo with bursting CRArge .............ocueuoeieei e 0221 04 03
Charges, propelling, fOor CANNON .......ccouiiiiiiiiee e 0242 04 03
Charges, ProPelliNg ......ccceeoieeeriiiere ettt 0271 04 03
Charges, ProPeIliNG ......cceeirieieiieie ettt b ettt n e nre e nne e 0272 04 03
Cantridges, POWET EVICE .......ceiuiriieriiriieiinie et nie ettt b ettt ettt saeeanesresanennesneens 0275 04 03
Cantridges, Oll WEIL ......oiiieie ettt et e st e be e et e e s st e e beesaeeerea e 0277 04 03
Charges, propelling, fOr CANNON ........ccciiiiiiiiiii e 0279 04 03
ROCKET MOTOTS ...ttt sttt et e e et esae e ereeaane s 0280 04 03
Boosters, without detonator ..............ccccuveeeeennn. 0283 04 03
Grenades, hand or rifle, with bursting charge ... 0284 04 03
Grenades, hand or rifle, with bursting CRArge .............cccocoiiiieiiieeiee e 0285 04 03
Warheads, rocket with bursting Charge .............oooeeeoeiieeiiieeeeee e 0286 04 03
Warheads, rocket with bursting Charge ...............oooeeiiiieeiiiiieeeeee e 0287 04 03
Cord, detonating or Fuze, detonating metal clad ................ccoieiiiiiiiiiinieeet e 0290 04 03
Bombs, With bursting CRArge ... s 0291 05 03
Grenades, hand or rifle, with bursting CRArge ............ccccceicieiieiiieie e 0292 05 03
Grenades, hand or rifle, with bursting Charge ..............cccceciieeiiiieiininsee s 0293 05 03
Mines With bUrsting Charge ..............ccoooiiiiiiiiiii e s 0294 05 03
Rockets, with bursting Charge ..............ccccoceiiiiiiiiiiiii 0295 05 03
Sounding deVIiCeS, EXPIOSIVE ........iiiiiiiiiiiii ittt 0296 05 03
Cartridges for weapons, with bursting Charge ..............ccccovieieiiiiiiii it 0321 04 03
Projectiles, with bursting Charge .............cccoooeoiiiioiiiieee e s 0324 05 03
Cartridges for weapons, DIANK ..........cooiiiiiiii e 0326 04 03
Cartridges for weapons, blank or Cartridges, small arms, blank ...........ccoceiiiiiiiniiiienneens 0327 04 03
Cartridges for weapons, inert Projectile ...........ooooieiiiiiie i 0328 04 03
Torpedoes With DUISHING CRAIGE ........c..coouueii i 0329 04 03
Torpedoes With bursting Charge ..............ocooeviiiiiiii i 0330 05 03
Projectiles, with burster or expelling CRarge .............ccccocviiiiiiiiiiiiiieeee e 0346 04 03
Cartridges for weapons, With bursting Charge ..............cceceieeiiiiniineeeseee e 0348 05 03
Warheads, rocket with bursting Charge ..............ccccociecieiiiiiiiiiici e 0369 05 03
Warheads, rocket with burster or expelling charge ................cccccooiviiiiiiiiiiiiiii e, 0371 05 03
Sounding deViCes, EXPIOSIVE ........iiiuiiiiiiiii ittt 0374 04 03
Sounding deViCes, EXPIOSIVE ........iiiiiiiiiiiii ittt 0375 04 03
Cartridges, power device ..........c.cccoceenueennne. 0381 04 03
Fuzes, detonating, with protective features 0408 04 03
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TABLE 2—Continued

I Previous code Adopted code
Proper shipping name UN No. column (10A) | column (10A)
Fuzes, detonating, with protective fEAtUres ..............ccoccuuiiiiiiiiiii et 0409 04 03
Cartridges for weapons, DIANK ............cooiiiiiiiieee e 0413 04 03
Charges, propelling, fOr CANNON .......coocuiiiiiiie e 0414 04 03
Charges, ProPeIliNG ......ooeiiriiieiei ettt ettt e et nae e 0415 04 03
Cartridges for weapons, inert projectile or Cartridges, small arms .........cccccoeveeiieiieenienneens 0417 04 03
Projectiles, with burster or expelling CRArge  ............cccccoocoiiiiiiiiiiiiieceee e 0426 05 03
Projectiles, with burster or expelling Charge .............cooceeoiiiiiiciieeee s 0427 05 03
Rockets, with expelling Charge .............ccocoiiiiiiiiiiii it 0436 04 03
Rockets, With expelling ChArge ..ot e 0437 04 03
Charges, shaped, Without defONALOr ............cc.oouiiiiiiiiiiie ettt 0439 04 03
Charges, explosive, commercial without detonator ...............ccccoiceiiiiiieiiiieesie e 0442 04 03
Charges, explosive, commercial without detoNALOr ..............cceceiereiirerieiiieieneeee e 0443 04 03
Cases, combustible, empty, without Primer ... 0447 04 03
Torpedoes With bursting Charge ..ot 0451 04 03
Charges, bursting, plastics DONAEA ..........coiiiiiiiiiiei e 0457 04 03
Charges, bursting, plastics DONAEd ............cooiiiiiiiiiiee e 0458 04 03
ATICIES, EXPIOSIVE, NL0O.S oiiiiiiiiiitiiee et e e ettt e e e e et e e e e s e st e e e e e seannneeeeaeeeeannnneeeeeeeeans 0462 04 03
ATICIES, EXPIOSIVE, N.0.S ..ttt ettt e et e e st e e e abe e e snee e e eaneeeeenneas 0463 04 03
ATICIES, EXPIOSIVE, NL0O.S oiiiiiiiiiitiiee et e e ettt e e e e et e e e e s e st e e e e e seannneeeeaeeeeannnneeeeeeeeans 0464 04 03
ATICIES, EXPIOSIVE, N.0.S ..ttt ettt e et e e st e e e abe e e snee e e eaneeeeenneas 0465 05 03
ATICIES, EXPIOSIVE, NL0O.S oiiiiiiiiiitiiee et e e ettt e e e e et e e e e s e st e e e e e seannneeeeaeeeeannnneeeeeeeeans 0466 04 03
ATICIES, EXPIOSIVE, N.0.S ittt ettt et e et e e st e e s abe e e sne e e e eaneeeeaaneas 0467 04 03
ATICIES, EXPIOSIVE, NL0O.S oiiiiiiiiiitiiee et e e ettt e e e e et e e e e s e st e e e e e seannneeeeaeeeeannnneeeeeeeeans 0468 04 03
ATICIES, EXPIOSIVE, N.0.S ittt ettt et e et e e st e e s abe e e sne e e e eaneeeeaaneas 0469 05 03
ATICIES, EXPIOSIVE, NL0O.S oiiiiiiiiiitiiee et e e ettt e e e e et e e e e s e st e e e e e seannneeeeaeeeeannnneeeeeeeeans 0470 04 03
ATICIES, EXPIOSIVE, N.0.S ittt ettt et e et e e st e e s abe e e sne e e e eaneeeeaaneas 0472 05 03
Rockets, With iNert REAQ .............ccei i 0502 02 03

Consistent with changes to
Amendment 39-18 of the IMDG Code,
PHMSA is making numerous changes to
the special stowage and segregation
provisions [Other provisions] indicated
in column (10B) of the HMT.

Amendment 39-18 of the IMDG Code
amended multiple entries to ensure
proper segregation between acids and
both amines and cyanides. Amines react
dangerously with acids, evolving heat,
and the heat of reaction has the
potential to generate corrosive vapors.
Cyanides react with acids to generate
toxic vapors. However, current vessel
segregation requirements are
inconsistent. Therefore, PHMSA is
applying stowage codes 52, 53, and 58—
which require stowage “‘separated from
acids,” “separated from alkaline
compounds”, and “‘separated from
cyanides,” respectively—to column 10B
of the HMT, as shown in Table 3, below.

Consistent with changes adopted in
Amendment 39-18 of the IMDG Code,
PHMSA is adding existing stowage
codes 12 and 25 to entries in the HMT.
Vessel stowage code 12 requires keeping
the cargo as cool as reasonably
practicable. Vessel stowage code 25

requires protecting shipments from
sources of heat. PHMSA is adding codes
12 and 25 to Nitrocellulose with alcohol
with not less than 25 percent alcohol by
mass, and with not more than 12.6
percent nitrogen, by dry mass, UN 2556.
The addition of these two vessel
stowage codes will help ensure that
nitrocellulose is stowed so as to keep it
as cool as practicable during
transportation and to avoid possible loss
of stabilization material in packages.
Additionally, PHMSA is adding stowage
code 25 to Dipropylamine, UN 2383
consistent with changes adopted in
Amendment 39-18 of the IMDG Code.

PHMSA is adding vessel stowage
codes to multiple HMT entries for
uranium hexafluoride. In a previous
final rule [Docket No. PHMSA—-2015—
0273 (HM-215N); 82 FR 15796] a
subsidiary hazard of 6.1 was added to
the UN 2977 and UN 2978 Uranium
hexafluoride entries, and the primary
hazard for UN 3507, Uranium
hexafluoride, radioactive material,
excepted package was changed from 8 to
6.1. Consequential amendments to the
stowage and segregation requirements
codes for these materials were not

addressed at the time of these changes
in the IMDG Code or the HMR. In this
final rule, PHMSA is adding existing
vessel stowage code 74 and new vessel
stowage codes 151 and 153 to UN 2977
and UN 2978. Additionally, PHMSA is
adding new vessel stowage code 152 to
UN 3507. Stowage code 74 requires
stowage separated from oxidizers. See a
section-by-section discussion on the
proposed changes to § 176.84 for a
description of stowage codes 151, 152
and 153. These amendments are
necessary to ensure appropriate stowage
and segregation provisions that account
for the subsidiary and tertiary hazards of
these commodities.

Finally, we are adding new stowage
provision 154 and assigning it to the NA
0124, NA 0494, UN 0494, and UN 0124
jet perforating gun HMT entries. This
new stowage provision indicates that,
notwithstanding the stowage category
assigned to the entries in the HMT, jet
perforating guns may be stowed in
accordance with the provisions of
packing instruction US 1 in § 173.62.
See the discussion on stowage provision
154 in the § 176.84 section by section
portion of this rulemaking.

TABLE 3
Proper shipping name ‘ UN No. ‘ Addition(s)
Jet perforating guns, charged oil well, With detonator ...............cccccocviiiiiiiiiiiiic e ‘ NAO124 ‘ 154
Jet perforating guns, charged oil well, without detonator UNO124 154
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TABLE 3—Continued
Proper shipping name UN No. Addition(s)

Jet perforating guns, charged oil well, With detoNALOr ..............ccocciiiiiiiieiieee et NA0494 154
Jet perforating guns, charged, oil well, without detonator ... | UNO494 ... 154
Dimethylamine, anNYArOUS ..........cciiiiiiiiiii e e s UN1032 52
ETNYIAMING ..ot sttt e b e e e s a et e b e sre e UN1036 52
Hydrogen fluoride, anhydrous . UN1052 .... 53, 58
Methylamine, anhydrous .......... UN1061 ... 52
Trimethylamine, anNYArOUS .......cc.oiiiiiiii ettt et b e et saeesneenene UN1083 52
AMYIAMINES .o e b s s h e s h e UN1106 52
n-Butylamine .. UN1125 52
Diethylamine ...... UN1154 ... 52
Diisopropylamine ..... UN1158 .... 52
Ethyl chloroformate ..... UN1182 ... 53, 58
Ethyldichlorosilane ... UN1183 ... 53, 58
Isobutylamine ........... UN1214 ... 52
Isopropylamine ............ UN1221 ... 52
Methyl chloroformate .. UN1238 ... 53, 58
Methyldichlorosilane ... UN1242 ... 53, 58
Methyltrichlorosilane ... UN1250 .... 53, 58
Propylamine ............. .. | UN1277 .... 52
TIICNIOTOSIIANE ...ttt e e e et e e e e e e e e et e eeeeeesaeaaabeeeeeeesassssseeeeesaaassaeeeeeeesansssaeeeeseannnnes UN1295 53, 58
Trimethylamine, aqueous solutions with not more than 50 percent trimethylamine by mass .................... UN1297 all PG’s ....... 52
Trimethylchlorosilane UN1298 53, 58
Vinyltrichlorosilane ...... ... | UN1305 .... 53, 58
(0= TeTe o 1Y/ [ o3 To1 T TP P U SPTOPP UN1572 53, 58
DIMELNYI SUALE ...ttt sttt e et e b e e st e e be e e st e e sbeeenbeesaeesnreenaeeens UN1595 53, 58
Acetic anhydride ... UN1715 ... 53, 58
Acetyl bromide ... UN1716 .... 53, 58
Acetyl chloride ............ UN1717 ... 53, 58
Butyl acid phosphate .. UN1718 ... 53, 58
Allyl chloroformate ... UN1722 ... 53, 58
Allyl iodide .....ccooveeeriieenee. UN1723 ... 53, 58
Allyltrichlorosilane, stabilized ... UN1724 ... 53, 58
Aluminum bromide, anhydrous ... UN1725 ... 53, 58
Aluminum chloride, anhydrous ............. UN1726 .... 53, 58
Ammonium hydrogendifluoride, solid ... UN1727 ... 53, 58
Amyltrichlorosilane .............cccccoveeeninen. ... | UN1728 ... 53, 58
P [T} I el 1 (o T4 To (= TP PSP PP OPPPSPPRPPN UN1729 53, 58
Antimony pentachloride, HQUIT ..o e e UN1730 ..o 53, 58
Antimony pentachloride, solutions .. UN 1731 all PG’s 53, 58
Antimony pentafluoride ......................... ... | UN1732 53, 58
Antimony trichloride, liquid @nd SOl ..........ccooiiiiiiii et et b e s nr e snees UN1733 53, 58
22T ab.do)Y] el a1 (o] ¢ To L= PSRRI UN1736 53, 58
Benzyl bromide ........cccccoiiiiiiiie e UN1737 ... 53, 58
Benzyl chloride and Benzyl chloride unstabilized UN1738 ... 53, 58
Benzyl chloroformate .........cccccooeeniviiecniiiieeen. UN1739 53, 58
Hydrogendifluoride, solid, n.0.s ......cc.ccccue.... UN1740 all PG’s . 53, 58
Boron trifluoride acetic acid complex, liquid ......... UN1742 53, 58
Boron trifluoride propionic acid complex, liquid .... UN1743 53, 58
Bromine SolUtions ..........ccooveiiiiieeeeiecciieeeee e UN1744 all entries ..... 53, 58
Bromine pentafluoride . UN1745 ... 53, 58
Bromine trifluoride ....... UN1746 .... 53, 58
Butyltrichlorosilane ......... UN1747 ... 53, 58
Chloroacetic acid, solution . UN1750 .... 53, 58
Chloroacetic acid, solid .. UN1751 ... 53, 58
Chloroacetyl chloride ............ UN1752 ... 53, 58
Chlorophenyltrichlorosilane ...........ccccocceviiineenecenee. UN1753 ... 53, 58
Chlorosulfonic acid (with or without sulfur trioxide) .. UN1754 53, 58
Chromic acid solution .... UN1755 53, 58
Chromic fluoride, solid ... UN1756 53, 58
Chromic fluoride, solution UN1757 53, 58
Chromium oxychloride ............. UN1758 53, 58
Cupriethylenediamine solution . UN1761 52
Cyclohexenyltrichlorosilane ..... UN1762 53, 58
Cyclohexyltrichlorosilane ...... UN1763 .... 53, 58
Dichloroacetic acid ......... UN1764 ... 53, 58
Dichloroacetyl chloride .......... UN1765 .... 53, 58
Dichlorophenyltrichlorosilane UN1766 .... 53, 58
Diethyldichlorosilane ...........ccccccceineenne UN1767 .... 53, 58
Difluorophosphoric acid, anhydrous ..... UN1768 .... 53, 58
Diphenyldichlorosilane ... UN1769 .... 53, 58
Diphenylmethyl bromide ... | UN1770 ... 53, 58
DOdeCYRICRIOIOSIIANE ........oeiiiiiieee et e s e e s e e snr e e nann e e e enneee e UN1771 53, 58
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Ferric chloride, anNYArOUS .........oceieiiiii ettt e et e e aab e e e ne e e e s ne e e s nneeesnreeeannnes UN1773 53, 58
Fluoroboric acid UN1775 ... 53, 58
Fluorophosphoric acid @annYArOUS ...........ccciiiiiiiiiiii e e e UN1776 53, 58
FIUOTOSUIFONIC ACIA ......eiiiiiiii et et e st e e s a e e b e e b e saeesne i UN1777 53, 58
Fluorosilicic acid ..........ccccveciiiniiiiieiieciee e UN1778 ... 53, 58
Formic acid with more than 85% acid by mass ... UN1779 ... 53, 58
FUMAIYE ChIOTIAE ...ttt et sttt s bt e bt e e e e ae e e an e e nteeesneesneenaneenans UN1780 53, 58
HexadeCytHChIOrOSIIANE .........c.coiiiiiii e UN1T781 .. 53, 58
Hexafluorophosphoric acid ......... UN1782 53, 58
Hexamethylenediamine solution . UN1783 52
Hexyltrichlorosilane ..........cccccooiieiiiiiiieeeeee. UN1784 .............. 53, 58
Hydrofluoric acid and Sulfuric acid mixtures ..........ccccceeveeneeennen. UN1786 .............. 53, 58
Hydrobromic acid, with more than 49 percent hydrobromic acid UN1788 all PG’s ....... 53, 58
HydrocChloric aCid .........oooiiiiiiiii e UN1789 all PG’s ........ 53, 58
Hydrofluoric acid ......... UN1790 all PG’s ........ 53, 58
Hypochlorite solutions . UN1791 all PG’s ........ 53, 58
lodine monochloride, solid . UN1792 53, 58
Isopropyl acid phosphate ...........cccoceviiiiiniiiieens UN1793 ... 53, 58
Lead sulfate with more than 3 percent free acid . UN1794 53, 58
Nitrating acid MIXIUIES .......oouiiiiiiie e e e s s UN1796 53, 58
NitrohydroChIOrIC ACI ...........oiiiiiee e e e s s UN1798 53, 58
Nonyltrichlorosilane ........ UN1799 ... 53, 58
Octadecyltrichlorosilane . ... | UN1800 .... 53, 58
(07634, 4ol g1 LoT (o T3 =T o T PRSPPI UN1801 53, 58
Perchloric acid with not more than 50 percent acid by MAasSS ..........cccoouiueiiiiiieeiiee e UN1802 53, 58
Phenolsulfonic acid, IQUid ..........ccoeeeiiiiiiiiieeeeee e UN1803 .... 53, 58
Phenyltrichlorosilane .......... UN1804 .... 53, 58
Phosphoric acid solution .... UN1805 .... 53, 58
Phosphorus pentachloride .... UN1806 .... 53, 58
Phosphorus pentoxide ... UN1807 .... 53, 58
Phosphorus tribromide ... UN1808 .... 53, 58
Phosphorus trichloride ... UN1809 .... 53, 58
Phosphorous oxychloride .. UN1810 .... 53, 58
Potassium hydrogendifluoride solid ... UN1811 ... 53, 58
Propionyl chloride .........cccceovieeennen. UN1815 ... 53, 58
Propyltrichlorosilane .... UN1816 .... 53, 58
PYroSUIUNYI CIOTIAE ...ttt h e sttt e bt e bt e et e e s ae e e ateenbeesnbeesaeesnneennne UN1817 53, 58
5] [TeToT g T8 (=1 (= Te] o] [ ¢ o[ SRR UN1818 53, 58
Nitrating acid mixtures, spent .. UN1826 53, 58
Stannic chloride, anhydrous .... UN1827 53, 58
SUIFUP ChIOTIAES ...ttt bttt h et h e s e bt st e bt b et e e he et e naeeeenneenne s UN1828 53, 58
Sulfur trioxide, StaDIliZEA .............eeiiiiie e e e e e e e e e e e e e e e e e e enraaaes UN1829 53, 58
Sulfuric acid with more than 51 percent acid .............c.cccccoveecueen. UN1830 .... 53, 58
Sulfuric acid, fuming with less than 30 percent free sulfur trioxide .. UN1831 .... 53, 58
Sulfuric acid, fuming with 30 percent or more free sulfur trioxide .... UN1831 ... 53, 58
Sulfuric acid, spent .. UN1832 .... 53, 58
Sulfurous acid .......... UN1833 ... 53, 58
Sulfuryl chloride . UN1834 ... 53, 58
Thionyl chloride .............. UN1836 .... 53, 58
Thiophosphoryl chloride . UN1837 .... 53, 58
Titanium tetrachloride .... UN1838 .... 53, 58
Trichloroacetic acid ..... UN1839 ... 53, 58
Zinc chloride, SOIULION .........eeiiiiiiciieeee e e UN1840 .... 53, 58
Propionic acid with not less than 10% and less than 90% acid by mass ............ccccccoceueen. UN1848 ... 53, 58
Perchloric acid with more than 50 percent but not more than 72 percent acid, by mass .... UN1873 ... 53, 58
ACELY] HOAIAE ... e e UN1898 ... 53, 58
Diisooctyl acid phosphate UN1902 ... 53, 58
Selenic acid ... UN1905 ... 53, 58
Sludge, acid .......c.ccceuee. UN1906 53, 58
Bromoacetic acid solution .. UN1938 53, 58
Phosphorus oxybromide .... UN1939 53, 58
Thioglycolic acid ...........ccceeeveennn. UN1940 53, 58
Nitric acid other than red fuming UN2031 53, 58
Nitric acid, red fuming ................. UN2032 53, 58
2-Dimethylaminoethanol ... UN2051 ... 52
Phthalic anhydride with more than .05 percent maleic anhydride . UN2214 53, 58
Maleic anhydride ...........coociiiiiiiii e UN2215 53, 58
Acrylic acid, stabilized UN2218 53, 58
Benzotrichloride .......... UN2226 .... 53, 58
Chromosulfuric acid .... UN2240 ... 53, 58
Di-n-butylamine ........... UN2248 ... 52
1,2-Propylenedi@mine .........occoeiiiiiiiiie e e e e e e e e s e e e e e e e annee UN2258 52
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g o] o)V E= Lo a1l TP PO O PP OPPPSPPRPN UN2260 52
Dimethylcarbamoyl chloride ... | UN2262 .... 53, 58
N,N-DimethylcyClONEXYIAMINE ........coiiiiiiiii e e UN2264 52
Dimethyl-N-propylamine ............oo et s UN2266 52
Dimethyl thiophosphoryl chloride UN2267 .... 53, 58
3,3-Iminodipropylamine .............. ... | UN2269 .... 52
2-ETNYINEXYIAMINE ...ttt b et e b e st b e e e ab e e nae e et e et et nnneene s UN2276 52
Hexamethylenediaming, SONT .........coiii ittt sttt e sar e nae e UN2280 52
Isophoronediamine ................. UN2289 .... 52
Nitrobenzenesulfonic acid ..... UN2305 .... 53, 58
Nitrosylsulfuric acid, liquid .... UN2308 .... 53, 58
Trimethylcyclohexylamine ........... UN2326 .... 52
Trimethylhexamethylenediamines UN2327 ... 52
Zinc chloride, anhydrous ............ UN2331 ... 53, 58
Allylamine ..........cccoceene. UN2334 ... 52
Butyryl chloride .. UN2353 ... 53, 58
Cyclohexylamine UN2357 ... 52
Diallylamine ........ UN2359 .... 52
Diisobutylamine .. ... | UN2361 .... 52
[B] [ o1¢e] o)/ = 10011 o1 RSO P R UP U U PO PRTUPRPROPPO UN2383 25, 52
[E=o] o017 I 1 o] ([ I= RPN UN2395 53, 58
Isopropyl chloroformate . UN2407 .... 53, 58
Dibenzyldichlorosilane ... | UN2434 ... 53, 58
EthylphenyldiChlOrOSIIANE .........oooiiiiiieee et e e e s e e e e e snneeesnnes UN2435 53, 58
MethylphenyldiChIOTOSIIANE ........cooueiiee et e s e e snr e e annn e e e anneeeeae UN2437 53, 58
Trimethylacetyl chloride ........ UN2438 ... 53, 58
Sodium hydrogendifluoride ...... UN2439 .... 53, 58
Stannic chloride pentahydrate . UN2440 ... 53, 58
Trichloroacetyl chloride ... UN2442 ... 53, 58
Vanadium oxytrichloride UN2443 ... 53, 58
Vanadium tetrachloride .. UN2444 ... 53, 58
Vanadium trichloride ... UN2475 ... 53, 58
lodine pentafluoride ... UN2495 ... 53, 58
Propionic anhydride .... UN2496 .... 53, 58
Valeryl chloride ........... UN2502 .... 53, 58
Zirconium tetrachloride ......... UN2503 .... 53, 58
Ammonium hydrogen sulfate UN2506 53, 58
(0] 1loT¢oT o] EXiTg 1 Tolr=Tot o I =To | o PSRRI UN2507 53, 58
Molybdenum pentachloride ... UN2508 .... 53, 58
Potassium hydrogen sulfate . ... | UN2509 .... 53, 58
2-ChlOrOPrOPIONIC @CIH ....euviieriritieite sttt e bbbt e e bt s e e bt s e e bt eae et e e se et e nneeneenneeneenn UN2511 53, 58
Bromoacetyl Dromide ..........oc.oo i e UN2513 58
Furfurylamine ........ccccoceeneene UN2526 .... 52
Methacrylic acid, stabilized UN2531 ... 53, 58
Nitrocellulose with alcohol with not less than 25 percent alcohol by mass, and with not more than 12.6 | UN2556 12,25
percent nitrogen, by dry mass.
Trichloroacetic acid, SOIULION ..........oeiiiiiiiiiiee e e e e et e e e e e e e e e e e s e s aataeeeeeeesansneeeeaeeeannnnes UN2564 53, 58
Dicyclohexylamine ................ UN2565 52
Alkylsulfuric acids ..........cccccee.e. UN2571 ... 53, 58
Phosphorus oxybromide, molten UN2576 .... 53, 58
Phenylacetyl chloride .................. UN2577 ... 53, 58
Phosphorus trioxide .............. UN2578 .... 53, 58
Aluminum bromide, solution ... UN2580 .... 53, 58
Aluminum chloride, solution .. UN2581 ... 53, 58
Ferric Chloride, SOIUTION .........iiiiiiieiiee et e e e e e e e e e et e e e e e e e e aaraeeeaeeesnnsaeeeeaeeeanannnnes UN2582 .... 53, 58
Alkyl sulfonic acids, solid or Aryl sulfonic acids, solid, with more than 5 percent free sulfuric acid .......... | UN2583 .... 53, 58
Alkyl sulfonic acids, liquid or Aryl sulfonic acids, liquid with more than 5 percent free sulfuric acid ......... UN2584 ... 53, 58
Alkyl sulfonic acids, solid or Aryl sulfonic acids, solid with not more than 5 percent free sulfuric acid ..... UN2585 .... 53, 58
Alkyl sulfonic acids, liquid or Aryl sulfonic acids, liquid with not more than 5 percent free sulfuric acid ... | UN2586 ... 53, 58
Boron trifluoride diethyl €therate ...........c..ooiiiiiii e UN2604 .... 53, 58
Triallylamine .........cccoeoieiiinnennen. UN2610 .... 52
Benzyldimethylamine ..........coooiiiiiii e UN2619 .... 52
Chloric acid aqueous solution, with not more than 10 percent chloric acid UN2626 .... 53
FIUOroacetic acid ..........ccceeiiiiiiiiiicc UN2642 .... 53, 58
Cyanuric chloride .................. UN2670 .... 53, 58
3-Diethyamino-propylamine ..... UN2684 .... 52
N,N-Diethylethylenediamine .... UN2685 .... 52
2-Diethylaminoethanol .......... UN2686 .... 52
Phosphorus pentabromide . UN2691 ... 58
Boron tribromide ...........cocuiiiiiiii e UN2692 .... 53, 58
Tetrahydrophthalic anhydrides with more than 0.05 percent of maleic anhydride .. ... | UN2698 .... 53, 58
QLI (00 TeT e T= Yo e o7 o PR UN2699 53, 58
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BULYIIC @NNYAIAE ...ttt sttt et UN2739 53, 58
n-Propyl chloroformate ... | UN2740 ... 53, 58
Chloroformates, toxic, corrosive, flammable, N.0.S ......cociiiiiii i UN2742 53, 58
N-BUtyl ChIOTOfOIMALE ...ttt ettt h e sttt b e e s b e e e neesaeeebeenaeeens UN2743 53, 58
Cyclobutyl chloroformate ...... UN2744 ... 53, 58
Chloromethyl chloroformate .. ... | UN2745 ... 53, 58
L aT=T0)Y el a1 (] (] {oT gy o =1 (TSR UURRTPRRN UN2746 53, 58
2-Ethylnexyl ChlOrofOrMEaLE ..........ooiiiiiiiiie ettt e sbe e e esaeeenneas UN2748 53, 58
Diethylthiophosphoryl Chloride ...........coooiiiiiiiii e UN2751 ... 53, 58
Acetic acid, glacial or Acetic acid solution, with more than 80 percent acid, by mass .. ... | UN2789 53, 58
P ot=Y (o R Voo [=To] (V) i o] o TR SO PPN UN2790 53, 58
Batteries, wet, filled with acid, €IECHNC SIOrage ...........cccuuiiiiiiiiiiie e UN2794 53, 58
Sulfuric acid with not more than 51% acid UN2796 .... 53, 58
Phenyl phosphorus dichloride ..................... ... | UN2798 .... 53, 58
Phenyl phosphorus thiodiChlOrde ............ooeiiiiiiiiii e UN2799 53, 58
(070 o] o =Y o] o1 loT ¢ o [P P SPTUPR UN2802 53, 58
N-Aminoethylpiperazine ..........c.ccccoceeeene UN2815 52
Ammonium hydrogendifluoride, solution . ... | UN2817 53, 58
Amyl aCid PROSPRNALE ......oiiiiiiiiii ettt et UN2819 53, 58
{21013 (o= Uo7 o TSP UP PR UPRPN UN2820 53, 58
Crotonic acid, solid ..... UN2823 ... 53, 58
Ethyl chlorothioformate ... | UN2826 .... 53, 58
(O3] (o] (o= Vo o [N RUPS UN2829 53, 58
PROSPROIOUS GCIA .....ceiiiiiii ettt e st e e e et e e e st e e e e ne e e e e nne e e e nne e e snreeennnes UN2834 53, 58
Di-n-amylamine ..................... UN2841 ... 52
Boron trifluoride dehydrate ... ... | UN2851 ... 53, 58
Hydroxylaming SUIFALE ........coiiiieeee ettt et e et e e s et e e s bt e e e nbe e e snbeeesnbeeesnneeeenes UN2865 52, 53, 58
Titanium trichloride MIXIUIES .......c.eiiiiiiiieee et e e s e e e e e e e s e e e snneeennnes UN2869 53, 58
Selenium oxychloride UN2879 53, 58
N-Methylbutylamine .... ... | UN2945 ... 52
SUIFAMIC ACIH ...eeiiieiee ettt e e e e et e e e e e e e e e e e e e e eeeassaeeeeeeeeaansseeaeeeasnssseeeeessannnrrnneas UN2967 53, 58
Radioactive material, uranium hexafluoride non fissile or fissile-excepted .............ccccocoirioiioiiniiiiinnienns UN2978 74,151, 153
Radioactive material, uranium hexafluoride, fissile UN2977 ... 74, 151, 153
Chlorosilanes, flammable, corrosive, n.o.s ............... ... | UN2985 ... 53, 58
Chlorosilanes, corrosive, flammable, N.0.S ...t e e e e e e ees UN2986 53, 58
ChIOroSilanEs, COMOSIVE, N.0.S ....iiiuiiiiiieiiie it ie ettt ettt ettt e bt eeae e e bt e sae e e bt e sabeebeeaabeesaeesabeenseeeabeesaeeenneas UN2987 ....coeevveeeen 53, 58
Chlorosilanes, water-reactive, flammable, corrosive, n.o.s UN2988 .... 53, 58
2-(2-Aminoethoxy) ethanol ...........ccccoviiiiiiiiinieiieeeee ... | UN3055 .... 52
MethanesulfoNyl ChIOFIAE ... ..ottt e et e et e e s e e e sntee e enneeeeanneeeene UN3246 53, 58
Chloroacetic acid, MOEN ........ooiiiiiieie ettt sttt sttt e s b e e nae e st e e sbe e e b e e saeeenneas UN3250 53, 58
Corrosive solid, acidic, inorganic, n.o.s ... UN3260 53, 58
Corrosive solid, acidic, organic, n.o.s ...... ... | UN3261 53, 58
Corrosive liquid, acidiC, INOIGANIC, N.0.S .....cciiiiiiiiiiii ettt ettt st b e sbe e enees UN3264 all PGs ........ 53, 58
Corrosive liquid, acidic, organic, n.o.s UN3265 53, 58
Chloroformates, toxic, corrosive, n.o.s .... UN3277 53, 58
Chlorosilanes, toxic, corrosive, N.0.S ........ccccceeeee. ... | UN3361 .... 53, 58
Chlorosilanes, toxic, corrosive, flammable, N.0.S ........oci i UN3362 53, 58
o] 1001 (o= o7 [ PP OO PP UPRPUPRPON UN3412 53, 58
Boron trifluoride acetic acid complex, solid ....... UN3419 53, 58
Boron trifluoride propionic acid complex, solid .. ... | UN3420 53, 58
Potassium hydrogendifluoride SOIULION ............cooiiiiiiiiiiii e UN3421 53, 58
BromoacetiC aCid, SOl ........coiuiiiiiiiieeiie e s e s e e e anne e e UN3425 53, 58
Phosphoric acid, solid ........ UN3453 ... 53, 58
Nitrosylsulphuric acid, solid ... | UN3456 .... 53, 58
Propionic acid with not less than 90% acid BY IMASS ...........cc.ccceeuiiiiiiiiiiiieeit et UN3463 53, 58
(07 (o] (o T To3R- Vo3[ AN 1o [¥ 1o HN PRSPPI UN3472 ... 53, 58
[[oTo [T TN aqToTq oot o1 o] o [=TRN 1o U o SRR PRRRTPRN UN3498 .... 53, 58
Uranium hexafluoride, radioactive material, excepted package, less than 0.1 kg per package, non-| UN3507 152

fissile or fissile-excepted.

7. Appendix B to § 172.101—List of is not a marine pollutant. In this final
Marine Pollutants rule, PHMSA is amending the entry for
) ) ) “Dodecene” in the list of marine
Appendix B to §172.101 lists marine  pollutants in Appendix B to §172.101 to

pollutants regulated under the HMR. indicate that 1-dodecene is not a marine
Based on the test data submitted to pollutant, and as a result, shipments of
PHMSA, the USCG, and the IMO, 1-dodecene are not subject to the

Amendment 39-18 of the IMDG Code provisions of the HMR applicable to
was updated to indicate that 1-dodecene marine pollutants.

Section 172.102 Special Provisions

Section 172.102 lists special

provisions applicable to the

transportation of specific hazardous
materials. Special provisions contain
packaging requirements, prohibitions,
and exceptions applicable to particular
quantities or forms of hazardous
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materials. In this final rule, PHMSA is
revising the following § 172.102 special
provisions:

e Special provision 132. This special
provision prescribes conditions for use
of description “UN 2071, Ammonium
nitrate based fertilizer, Class 9.” As the
composition limits and requirement on
self-sustaining decomposition were
replaced by a flow chart in sub-section
39.5 of the Manual of Tests and Criteria,
part III, section 39, the corresponding
UN Model Regulations special provision
193 was revised by removing the
specific conditions and making a
reference to the applicable section of the
UN Manual of Tests and Criteria.
Consistent with these changes to the UN
Model Regulations, in this final rule,
PHMSA is revising special provision
132 by removing the specific conditions
applicable to use of this description and
clarifying that UN 2071 may only be
used for ammonium nitrate-based
compound fertilizers and that they must
be classified in accordance with the
procedure as set out in the Manual of
Tests and Criteria, part III, section 39.

e Special provision 150. This special
provision prescribes conditions for use
of description “UN 2067, Ammonium
nitrate based fertilizer, Division 5.1.” As
the composition limits were replaced by
a flow chart in sub-section 39.5 of the
Manual of Tests and Criteria, part III,
section 39, the corresponding UN Model
Regulations special provision 307 was
revised by removing the specific
conditions and making a reference to
the applicable section of the UN Manual
of Tests and Criteria. Consistent with
these changes to the UN Model
Regulations, in this final rule, PHMSA
is revising special provision 150 by
removing the specific conditions
applicable to use of this description by
clarifying that UN 2067 may only be
used for ammonium nitrate-based
fertilizers and that they must be
classified in accordance with the
procedure as set out in the Manual of
Tests and Criteria, part III, section 39.

e Special provision 238. Special
provision 238 prescribes the
requirements for neutron radiation
detectors containing boron trifluoride.
In a final rule published under [(HM—
215N); 82 FR 15796], special provision
238 was revised to align with special
provision 373 of the UN Model
Regulations. In reformatting the special
provision for alignment, several of the
preexisting references to paragraphs
within the special provision were not
revised accordingly. Therefore, PHMSA
is removing the first instance of the text
“a.” in the introductory text as it is not
necessary and inadvertently results in
two paragraphs with the same letter

header. In paragraph e, the references to
preceding paragraphs within the special
provision are revised from a(1), a(2), and
a(3) to a, b, and c, respectively.

e Special provision 325. Consistent
with a pre-existing special provision
325 in the UN Model Regulations,
PHMSA is adding new special provision
325 to assist shippers of this material by
clarifying that in the case of non-fissile
or fissile-excepted uranium
hexafluoride, the material must be
classified as “UN2978 Radioactive
material, uranium hexafluoride non
fissile or fissile-excepted.” In this final
rule, PHMSA is assigning special
provision 325 to the following entries to
aid shippers:

UN2912 Radioactive material, low
specific activity (LSA-I) non fissile or
fissile-excepted

UN2913 Radioactive material, surface
contaminated objects (SCO-I or SCO—
1I), non-fissile or fissile excepted

UN2915 Radioactive material, Type A
package non-special form, non fissile
or fissile-excepted

UN2916 Radioactive material, Type
B(U) package non fissile or fissile-
excepted

UN2917 Radioactive material, Type
B(M) package non fissile or fissile-
excepted

UN2919 Radioactive material,
transported under special
arrangement, non fissile or fissile-
excepted

UN3321 Radioactive material, low
specific activity (LSA-II) non fissile or
fissile-excepted

UN3322 Radioactive material, low
specific activity (LSA-III) non fissile
or fissile excepted
e Special provision 369. Special

provision 369 prescribes requirements

for UN3507, Uranium hexafluoride,
radioactive material, excepted package,
less than 0.1 kg per package, non-fissile
or fissile-excepted. In this final rule,

PHMSA is revising the first sentence of

the special provision for editorial clarity

by replacing the words “‘a radioactive
material and corrosive subsidiary risk”
with “radioactivity and corrosive
subsidiary risks.”

e Special provision 383. PHMSA is
removing special provision 383, which
allows certain high viscosity flammable
liquids, when offered for transportation
by motor vehicle, to be reassigned to
Packing Group III when packaged in UN
metal drums with a capacity not
exceeding 220 L (58 gallons).
Amendments to §173.121 in this final
rule provide a larger capacity package,
additional packaging options, and more
modes of transport (all modes except
air). PHMSA believes these amendments

to §173.121 provide more regulatory
relief than special provision 383
currently offers, and is deleting special
provision 383 and removing the special
provision from the HMT for those
entries to which it is assigned.

e Special provision 387. Special
provision 387 is revised to extend the
sunset dates for provisions concerning
the transportation of polymerizing
substances from January 2, 2019, to
January 2, 2023.

e Special provision 388. Consistent
with the UN Model Regulations,
PHMSA is adding new special provision
388, which prescribes requirements for
lithium batteries containing both
primary lithium metal cells and
rechargeable lithium ion cells that are
not designed to be externally charged
and for which the existing provisions
for lithium batteries do not adequately
address. Such batteries must meet the
following conditions: (1) The
rechargeable lithium ion cells can only
be charged from the primary lithium
metal cells; (2) overcharge of the
rechargeable lithium ion cells is
precluded by design; (3) the battery has
been tested as a primary lithium battery;
and (4) component cells of the battery
must be of a type proved to meet the
respective testing requirements of the
UN Manual of Tests and Criteria, part
I1I, subsection 38.3. Lithium batteries
conforming to special provision 388
must be assigned to UN Nos. 3090 or
3091, as appropriate. When such
batteries are transported in accordance
with § 173.185(c), the total lithium
content of all lithium metal cells
contained in the battery must not
exceed 1.5 g and the total capacity of all
lithium ion cells contained in the
battery must not exceed 10 Wh.

e Special provision 389. In
conjunction with the new HMT entry
“UN3536, Lithium batteries installed in
cargo transport unit lithium ion batteries
or lithium metal batteries,” PHMSA 1is
adding new special provision 389,
which prescribes requirements for
lithium ion batteries or lithium metal
batteries installed in a cargo transport
unit and designed only to provide
power external to the cargo transport
unit.

This special provision, which
captures many of the safety elements
included in previous approvals issued
by PHMSA, specifies that the lithium
batteries must meet the requirements of
§173.185(a) and contain the necessary
systems to prevent overcharge and over-
discharge between the batteries. The
batteries inside the cargo transport unit
are not subject to marking or labelling
requirements of part 172 subparts D and
E of this subchapter. The cargo transport
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unit shall display the UN number in a
manner in accordance with §172.332 of
this subchapter and be placarded on two
opposing sides.

The batteries must be securely
attached to the interior structure of the
cargo transport unit (e.g., by means of
placement in racks, cabinets, etc.) in
such a manner as to prevent short
circuits, accidental operation, and
significant movement relative to the
cargo transport unit under the shocks,
loadings, and vibrations normally
incidental to transport. Further,
hazardous materials necessary for the
safe and proper operation of the cargo
transport unit (e.g., fire extinguishing
systems and air conditioning systems),
must be properly secured to or installed
in the cargo transport unit and are not
otherwise subject to this subchapter.
Lastly, other hazardous materials must
not be transported within the cargo
transport unit.

e Special provision 391. As part of
the classification and packaging
framework for “Articles containing
dangerous goods” adopted in this
rulemaking, PHMSA is adding new
special provision 391, which prohibits
articles containing certain high-hazard
materials of Division 2.3, Division 4.2,
Division 4.3, Division 5.1, Division 5.2,
or Division 6.1 (substances with a
inhalation toxicity of Packing Group I)
and articles containing more than one of
the following hazards from being offered
for transport or transported, except
under conditions approved by the
Associate Administrator for Hazardous
Materials Safety: (1) Gases of Class 2; (2)
Liquid desensitized explosives of Class
3; or (3) Self-reactive substances and
solid desensitized explosives of
Division 4.1.

e Special provision 421. Special
provision 421 is revised to extend the
sunset dates for provisions concerning
the transportation of polymerizing
substances from January 2, 2019 to
January 2, 2023.

e Special provision 422. PHMSA is
revising special provision 422 to remove
the transition period authorizing
lithium battery Class 9 labels
conforming to requirements in place on
December 31, 2016 to continue to be
used until December 31, 2018.

e Special provision A56. Special
provision A56 prescribes the
requirements for radioactive materials
with subsidiary hazards when
transported by aircraft. In this final rule,
PHMSA is revising special provision
A56 consistent with the revisions made
to special provision A78 in the 2019—
2020 ICAQ Technical Instructions.
Specifically, where the subsidiary
hazard material is listed as “Forbidden”

in column (9A) or (9B) of the § 172.101
Table, the radioactive material may only
be offered for transportation and
transported by aircraft under conditions
approved by the Associate
Administrator.

e Special provision A105. PHMSA is
revising special provision A105, which
prescribes requirements for the air
transport of machinery or apparatus
containing hazardous materials as an
integral element of the machinery or
apparatus. Where the quantity of
hazardous materials contained as an
integral element in machinery or
apparatus exceeds the limits permitted
for air transport in § 173.222, and the
hazardous materials meet the provisions
of § 173.222 for other than air transport,
the machinery or apparatus may be
transported by aircraft only with the
prior approval of the Associate
Administrator for Hazardous Materials
Safety.

e Special provision B136. Consistent
with the 20th Revised Edition of the UN
Model Regulations, PHMSA is adding
new special provision B136 that
authorizes non-specification closed bulk
bins for the following solid substances:

UN1363 Copra

UN1386 Seed cake, containing
vegetable oil solvent extractions and
expelled seeds, with not more than 10
percent of oil and when the amount
of moisture is higher than 11 percent,
with not more than 20 percent of oil
and moisture combined

UN1386 Seed cake with more than 1.5
percent oil and not more than 11
percent moisture

UN1398 Aluminum silicon powder,
uncoated

UN1435 Zinc ashes

UN2071 Ammonium nitrate based
fertilizer

UN2216 Fish meal, stabilized or Fish
scrap, stabilized

UN2217 Seed cake with not more than
1.5 percent oil and not more than 11
percent moisture

UN2793 Ferrous metal borings or
Ferrous metal shavings or Ferrous
metal turnings or Ferrous metal
cuttings in a form liable to self-
heating

e Portable tank special provisions:
PHMSA is revising Portable Tank
Special Provision TP10, assigned to UN
1744, to authorize a three-month
extension for the transportation of
bromine portable tanks for the purposes
of performing the next required liner
test—after emptying, but before
cleaning.

e Special provisions W31 and W32.
Special provision W32 currently
requires non-bulk packagings to be

hermetically sealed, except for solid
fused material. Amendment 39-18 of
the IMDG Code removed the qualifying
text from the equivalent special
packaging provision. Discussions at the
International Maritime Organization
noted that when a substance evolves
flammable gases when in contact with
water at the rate and quantity meeting
the classification requirements for a
Division 4.3 material, there is no safety
justification to permit their
transportation in packagings which are
not hermetically sealed. In Amendment
39-18, the text “except for solid fused
material” was removed from special
packing provision PP31 in packing
instruction P403. Consistent with the
IMDG Code PHMSA is deleting special
provision W32 and assigning W31,
which requires non-bulk packagings to
be hermetically sealed regardless of the
form of the material.

Section 172.203 Additional
Description Requirements

Section 172.203 prescribes additional
description requirements for shipping
papers. In the NPRM, PHMSA proposed
revising § 172.203(0)(2), to require that
the words “TEMPERATURE
CONTROLLED,” when appropriate, be
added to the proper shipping name for
Division 4.1 (polymerizing substance
and self-reactive) and Division 5.2
(organic peroxide), if not already
indicated in the HMT. PHMSA received
a comment from DGAC noting that the
HMT lists only four (4) n.o.s. entries for
“polymerizing materials,” two of which
identify that the material is stabilized
and the other two of which already
include the words ‘‘temperature
controlled.” Therefore, the commenter
states that the addition of “polymerizing
substances” to this listing is
unnecessary. PHMSA points out that
polymerizing substances are not limited
to the four (4) n.o.s. entries, but also
include HMT entries assigned special
provision 387. While it may be the case
that all organic peroxides and self-
reactive materials that require
temperature control are assigned to
HMT entries that include the words
“temperature control” the same does
not apply to polymerizing substances.
Therefore, in this final rule PHMSA is
revising paragraph (0)(2) as proposed in
the NPRM. This amendment provides
notice to those in the transport chain
that a material is being offered under
temperature control.

In the NPRM, PHMSA proposed
revising paragraph § 172.203(0)(3) by
requiring that for samples of
polymerizing substances, the word
“SAMPLE” must be included in
association with the basic description.
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PHMSA received comments from DGAC
and Dow. Both commented that the
corresponding regulatory reference in
paragraph (0)(3) to § 173.224(c)(3)
applies to self-reactive substances but
not to polymerizing substances, and
noted that there are no equivalent
requirements in the HMR for samples of
polymerizing substances. DGAC also
noted that requiring the word
“SAMPLE” for all polymerizing
substances would create disharmony
with the provisions in the IMDG code,
which only require “SAMPLE” to be
included on the transport document for
self-reactive materials and organic
peroxides. PHMSA agrees with the
commenters and is not revising
paragraph (0)(3) in this final rule.
Additionally, PHMSA is adding
polymerizing substances to the list of
types of materials that the additional
documentation requirements in
paragraph (o) apply to.
Section 172.407 Label Specifications

Section 172.407 prescribes
specifications for hazard
communication labels. Consistent with
changes made in Amendment 39-18 of
the IMDG Code and the 2019-2020
ICAO Technical Instructions, PHMSA is
amending paragraph (c)(1) to remove the
requirement that the width of the solid
line forming the inner border of labels
must be at least 2 mm. Additionally, we
are amending the requirement that the
solid line inner border, currently
required to be 5 mm inside and parallel
to the edge, to include the word
“approximately” before 5 mm. These
changes provide flexibility for minor
labeling variations that do not have an
appreciable impact on transportation
safety. Finally, paragraph (c)(1)(iii)
which contains a transitional exception
allowing for labels in conformance with
the requirements of 49 CFR
172.407(c)(1) (revised October 1, 2014)
to continue to be used until December
31, 2018, is removed and reserved.
PHMSA received comments from IME,
DGAC and MDBTC expressing support
for the revision of label border
specifications. Yvonne Keller
commented that changes to § 172.407
(c)(1) that were made in a previous final
rule on Nov. 7, 2018 [(HM-219A); 83 FR
55792], would be overwritten by the
proposed changes in the NPRM. The
changes to (c)(1) in this rulemaking
were intentional and consistent with
changes made to international standards
and adequately account for the changes
to this paragraph in HM—-219A.

Section 172.514 Bulk Packagings

Section 172.514 prescribes placarding
requirements and exceptions for a bulk

packaging containing a hazardous
material. The general placarding
requirements prescribe that bulk
packagings are to be placarded on each
side and each end. Due to the form and
shape (e.g., round) of flexible bulk
containers, it is impractical to require
placards on each side and each end.
Consistent with the IMDG Code, in this
final rule, PHMSA is allowing flexible
bulk containers to be placarded on two
opposing sides. PHMSA received a
comment from DGAC supporting the
changes to placarding requirements for
flexible bulk containers.

Section 172.604 Emergency Response
Telephone Number

Section 172.604 prescribes
requirements for emergency response
telephone numbers. Paragraph (d)
identifies materials for which an
emergency response telephone number
is not required when offered for
transportation. In a March 30, 2017,
final rule [(HM-215N); 82 FR 15796],
PHMSA harmonized the HMR with
international regulations by adopting
separate HMT entries for internal
combustion engines based on the fuel,
(e.g., engine, internal combustion,
flammable liquid powered and engine,
internal combustion, flammable gas
powered). Previously, a single HMT
entry covered all engines. At that time,
we did not amend § 172.604(d)(2) to
ensure that “engines, internal
combustion” offered under any of the
new proper shipping names would
continue to be excepted from the
emergency response telephone
requirements of § 172.604. In this final
rule, PHMSA is amending paragraph
(d)(2) to list all possible proper shipping
names for engines per the original
intent. PHMSA received a comment
from DGAC supporting the change to
the requirements for shipping
descriptions of internal combustion
engines. In a previous rulemaking
[(HM-219A); 83 FR 55792], PHMSA
made amendments to §172.604 to
clarify that excepted quantities do not
require an emergency response
telephone number. This final rule
amends the same section, but accounts
for the changes made in HM—219A.

Section 172.800 Purpose and
Applicability

Section 172.800 prescribes the
requirements for developing and
implementing plans to address security
risks related to the transportation of
hazardous materials in commerce.
During review of existing material that
is incorporated by reference into the
HMR it was noted that the International
Atomic Energy Agency (IAEA) Code of

Conduct Category 1 and 2, while
referenced in paragraph (b)(15), was not
appropriately incorporated by reference
(see §171.7). In this final rule, PHMSA
is incorporating by reference the IAEA
Code of Conduct on the Safety and
Security of Radioactive Sources into
paragraph (b)(15). Furthermore, we are
revising a reference to known
radionuclides in forms listed as RAM—
QC by the Nuclear Regulatory
Commission, to Nuclear Regulatory
Commission, Category 1 and Category 2
radioactive materials as listed in Table
1, Appendix A to 10 CFR part 37. Lastly,
we are listing the reference to Highway
Route Controlled Quantities separately
in this paragraph. This amendment does
not require the creation and retention of
security plans by any new individuals,
but simply incorporates by reference the
appropriate IAEA reference and clarifies
the existing requirement.

Part 173—Shippers—General
Requirements for Shipments and
Packagings

Section 173.2a Classification of a
Material Having More Than One Hazard

Section 173.2a outlines classification
requirements for materials having more
than one hazard. PHMSA is amending
paragraph (a) to indicate the appropriate
classification precedence for the new
“Articles” HMT entries added in this
final rule. This change gives guidance to
offerors and shippers using the new
HMT entries numbers that do not
conform to a single hazard class.

Section 173.6 Materials of Trade
Exceptions

Section 173.6 provides authorization
for certain hazardous materials meeting
the definition of a material of trade
(MOT) to be transported by motor
vehicle in conformance with this
section and be excepted from all other
requirements of this subchapter if
certain quantity limitations, packaging
provisions, and hazard communication
requirements are met. In two recent
rulemakings [(HM-218H); 81 FR 35483]
and [(HM-215N); 82 FR 15796], PHMSA
removed packing group assignments
from Column (5) of the HMT for all
organic peroxides (Division 5.2), self-
reactive substances (Division 4.1),
explosives (Class 1), and specific
articles containing hazardous materials
indicated in Table 4 below. This
removal of an indication of packing
group for these materials and articles
has led to questions about the ability of
these materials and articles to utilize the
MOTs exceptions provided in § 173.6.
Further, this final rule adds 12 new
proper shipping names for articles that
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are also not assigned a packing group.
See “Section 172.101 Hazardous
Materials Table (HMT)” for a detailed
discussion of this addition.

It was not the intention of these
previous rulemakings to exclude these
materials and articles from the ability to
utilize the MOTSs exceptions, provided
the hazardous materials within the
articles comply with the existing
quantity limitations and other transport
provisions of § 173.6. In this final rule,
PHMSA is adding a new paragraph
(a)(7) to clarify that materials and
articles for which Column (5) of the

HMT in §172.101 does not indicate a
packing group are authorized to utilize
the MOTs exceptions as applicable, and
indicate the appropriate quantity limits
applicable to those materials in articles.
For all materials and articles for which
a packing group was recently removed
from the HMT, the corresponding
section referenced in Column (8) of the
§172.101 Table requires packaging
meeting either Packing Group II or III
performance level or non-specification
packaging. Therefore, the quantity limits
in the new paragraph (a)(7) will

reference the PG II or PG III limits in
§173.6(a)(1)(ii) or § 173.6(a)(3) for
articles containing Division 4.3
materials, as appropriate. PHMSA
received a supporting comment from
USWAG stating: “We are pleased to
note that PHMSA has proposed this
change in the current rulemaking. We
appreciate PHMSA'’s efforts to correct
this important oversight.” In addition,
PHMSA is revising paragraph (b)(3) to
clarify the securement requirement for
the transportation of articles under the
MOTs exceptions.

TABLE 4

Proper shipping name UN No. Class/division
Ammunition, tear-producing, non-explosive, without burster or expelling charge, non-fuzed .................cccocceeee UN2017 ............ 6.1
Ammunition, toxic, non-explosive, without burster or expelling charge, non-fuzed ...........cccccooiiniiiiniieneenne. UN2016 ............ 6.1
Batteries, containing SOTIUM ...ttt e et e e et e e e st e e e e aabe e e s aeeesaabeeeeaaseeessnseeaanneeeannen UN3292 ............ 4.3
Lithium ion batteries including lithium ion polymer DAtEries ..............ccccouciieaiiiieeiee e UN3480 ............ 9
Lithium ion batteries contained in equipment including lithium ion polymer batteries ...............c.ccccoevciinnnncnne UN3481 ............ 9
Lithium ion batteries packed with equipment including lithium ion polymer batteries .............ccccoooevivviiiieernnns UN3481 ............ 9
Lithium metal batteries including lithium alloy DAtteries ...............ccccoociiiiiiiiiiiiiiie e UN3090 ............ 9
Lithium metal batteries contained in equipment including lithium alloy batteries ...............ccocceeviiiiiiieeiieeennns UN3091 ............ 9
Lithium metal batteries packed with equipment including lithium alloy batteries ... UN3091 ............ 9
Mercury contained in manufactured @rtiCIES ..........ooouiiiiiiiiiiiii e UN3506 ............ 8
Oxygen generator, chemical (including when contained in associated equipment, e.g., passenger service | UN3356 ............ 5.1

units (PSUs), portable breathing equipment (PBE), efc).

Safety devices, electrically INHATEA™ ..ottt et UN3268 ............ 9
L= Lo =TS o= g T | T PSPPSR UN1700 ............ 6.1

Section 173.21 Forbidden Materials
and Packages

Section 173.21 describes the
situations in which the offering for
transport or transportation of materials
or packages is forbidden. In this final
rule, PHMSA is reinstating the
provisions adopted in the HM—-215N
final rule. A delayed effective date of
January 2, 2019 was placed on
amendment 22 of the HM—-215N final
rule, which reinstated the provisions of
§173.21 in place prior to publication of
that rule. Section 173.21 was not
mentioned in the NPRM for this final
rule because there was no amendment
to make at the time, as the effective text
of the section on the date of publication
of the NPRM was the text we are
reinstating in this final rule. The
provisions that previously sunset on
January 2, 2019 are reinstated in this
final rule. PHMSA is extending the date
for the sunset provisions for an
additional two years versus the date
proposed in the NPRM. The new sunset
date for transport provisions concerning
polymerizing substances is January 2,
2023. This addition is consistent with
the discussion above on polymerizing
substances and associated research in
the background and comment
discussion sections of this rulemaking.

Section 173.62 Specific Packaging
Requirements for Explosives

Section 173.62 outlines specific
packaging requirements for explosives.
In paragraph (c), in the Table of Packing
Methods, Packing Instruction US 1
containing packing instructions for jet
perforating guns, PHMSA is increasing
the maximum authorized amount of
explosive contents per tool pallet and
cargo vessel compartment from 90.8 kg
to 95 kg. These limits are consistent
with a provision added to Amendment
39-18 of the IMDG Code authorizing jet
perforating guns to be transported to or
from offshore oil platforms, mobile
offshore drilling units, and other
offshore installations in offshore well
tool pallets, cradles, or baskets. PHMSA
notes that the amendments adopted in
section 7.1.4.4.5 of Amendment 39-18
of the IMDG Code require both ends of
jet perforating guns to be protected by
means of steel end caps. PHMSA is not
adopting this additional requirement for
steel end caps noting the safe
transportation record of these explosive
articles under the existing requirements
of the HMR. PHMSA received one
comment from IME supporting the
increase in the maximum authorized
amount of explosive contents per tool
pallet and cargo vessel compartment

and PHMSA'’s decision to not require
steel end caps, leaving the existing HMR
requirement intact.

Section 173.121 Class 3—Assignment
of Packing Group

Section 173.121 provides the criteria
for the assignment of packing groups to
Class 3 materials. Paragraph (b) provides
criteria for viscous flammable liquids of
Class 3 (e.g., paints, enamels, lacquers,
and varnishes) to be placed in packing
group III on the basis of their viscosity,
coupled with other criteria. Consistent
with recent changes to the IMDG Code,
PHMSA is amending paragraph
(b)(1)(iii) to authorize a packaging
capacity up to 450 L (119 gallons), an
increase from the presently authorized
30 L. A working paper submitted to the
IMO Sub-Committee on Carriage of
Cargoes and Containers noted that both
the UN Model Regulations and The
European Agreements Concerning the
International Carriage of Dangerous
Goods by Road and Rail allow
receptacles up to 450 L, and that due to
the nature of viscous materials (e.g.,
lower flow rate in the event of damage
to a receptacle, and lower levels of
solvent vapors), which present a lower
fire risk than non-viscous flammable
liquids, there has been a history of safe
transport of these materials by road and
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rail since the introduction of the
provision.

This change will increase the allowed
volume of viscous liquids in a single
package and will be applicable to all
modes except for air. Specifically, in
this final rule, PHMSA is increasing the
packaging limits for viscous flammable
liquids of Packing Group II material that
may be assigned Packing Group III. For
transport by vessel, PHMSA is
increasing the limit from 30 L to 450 L.
For transport by rail and highway,
PHMSA is increasing the limit from 100
L to 450 L. Consistent with the ICAO
Technical Instructions, the packaging
quantity limits for air will remain 30 L
for passenger aircraft and 100 L for
cargo aircraft.

Section 173.124 Class 4, Divisions 4.1,
4.2 and 4.3—Definitions

Section 173.124 contains definitions
for Class 4, Divisions 4.1, 4.2, and 4.3.
In this final rule, PHMSA is amending
paragraph (a)(4)(iv) to extend the sunset
dates for provisions concerning the
transportation of polymerizing
substances from January 2, 2019, to
January 2, 2023. See the background and
comment discussion sections of this
rulemaking for a more detailed
discussion on polymerizing substances.

Section 173.127 Class 5, Division 5.1—
Definition and Assignment of Packing
Groups

Section 173.127 provides a definition
and criteria for the assignment of
packing groups for Division 5.1
Oxidizers. A new Section 39 in the UN
Manual of Tests and Criteria was
introduced containing all provisions for
the classification of ammonium nitrate
based fertilizers. As a consequence of
the new section, existing text in both the
UN Manual of Tests and Criteria and the
UN Model Regulations was amended or
removed to avoid duplicative provisions
in both publications. In this final rule,
PHMSA is revising the classification
criteria for ammonium nitrate based
fertilizers by requiring that they are
classified in accordance with the
procedures prescribed in the UN
Manual of Tests and Criteria, Part III,
Section 39. These changes will not
result in changes to the current
classification provisions for ammonium
nitrate fertilizers, but rather consolidate
the provisions for ease of use and to
prevent inadvertent misclassification.

Section 173.134 Class 6, Division 6.2—
Definitions and Exceptions

Section 173.134 provides definitions
and exceptions for infectious
substances. Consistent with the UN
Model Regulations, PHMSA is revising

the definition for “patient specimen” in
paragraph (a)(4) by removing redundant
references to humans and animals.

Section 173.136 Class 8—Definitions

Section 173.136 provides the
definition for corrosive materials. In the
UN Model Regulations, the definition
for corrosive materials was revised to
align with the text in Chapter 3.2 of the
UN GHS and the OECD Test Guidelines
for Testing of Chemicals. PHMSA is
amending the definition in paragraph (a)
for a corrosive material by replacing the
text “full thickness destruction” with
“irreversible damage.” Harmonized
terminology increases understanding
and reduces the potential for confusion
between those in the transport and
storage and use sectors.

Section 173.137 Class 8—Assignment
of Packing Group and Appendix I to
Part 173

Section 173.137 prescribes the
requirements for assigning a packing
group to Class 8 (corrosive) materials.
Currently, the HMR require offerors to
classify Class 8 material and assign a
packing group based on test data. The
HMR authorize a skin corrosion test and
various in vitro test methods that do not
involve animal testing. Data obtained
from the currently authorized test
methods is the only data acceptable for
classification and assignment of a
packing group. In this final rule,
consistent with changes to the UN
Model Regulations, PHMSA is adding
alternative packing group assignment
methods for making a corrosivity
classification determination for
mixtures that do not involve testing.
These amendments include bridging
principles and a calculation method for
the classification of mixtures. Bridging
principles include; dilution, batching,
concentration of mixtures of PG I,
interpolation within one packing group,
and provisions for substantially similar
mixtures.

In a new paragraph (d), PHMSA is
creating an alternative, tiered approach
to classification and packing group
assignment depending on how much
information is available about the
mixture itself, similar mixtures, and/or
the mixture’s ingredients. When
sufficient data is available on similar
mixtures to estimate skin corrosion
hazards for bridging, the bridging
principle method may be used to
classify and assign a packing group.
When no bridging data is available, the
more conservative calculation method
may be used. When there is not
sufficient information to determine a
packing group using the non-testing
methods described in paragraph (d), the

testing and criteria in § 173.137
introductory paragraph and (a)—(c) must
be applied. To emphasize this point,
PHMSA is adding an additional line to
Figure 1 in paragraph (d) to state that in
such cases the testing and criteria in

§ 173.137 introductory paragraph and
(a)—(c) must be applied to the mixture.
This tiered approach ensures an
appropriate level of safety in situations
where reliable test data on that specific
mixture may not be available. These
alternatives for classifying corrosive
mixtures provide opportunities for
offerors to make a classification and
packing group assignment without
having to conduct physical tests.

Additionally, the new corrosivity
classification methods are much more
closely aligned with those found in the
UN GHS. However, not all GHS
corrosivity classification methods were
incorporated in the UN Model
Regulations corrosivity requirements.
For example, the use of extreme pH
values to assign corrosivity was not
addressed in the UN Model Regulations,
and as such is not adopted in this final
rule.

PHMSA is replacing all instances of
the text “full thickness destruction”
with “irreversible damage” consistent
with the change to the definition of a
corrosive material in § 173.136. PHMSA
is also adding a new Appendix I to part
173, containing a flow chart for use with
the calculation method.

The corrigendum to the 20th Revised
edition of the UN Model Regulations
made several corrections to the
calculation method classification
criteria that were not included in the
NPRM. Consistent with the UN Model
Regulations, the last sentence of
paragraph (d)(2)(i)(B) in the NPRM was
added to a new paragraph (d)(2)(i)(B)
and the following subparagraphs were
renumbered accordingly. The new
paragraph (d)(2)(i)(B) provides
additional guidance on the use of the
flow chart added in Appendix I to part
173.

Finally, PHMSA is updating the four
existing OECD Guidelines currently
incorporated by reference in this section
to their 2015 versions (Test Nos. 404,
430, 431, and 435). OECD Guideline 404
addresses in vivo testing and OECD
Guidelines 430, 431, and 435 address in
vitro testing. OECD Guideline 404 and
OECD Guideline 435 contain minor
variations in the types of information to
be recorded as a part of the test report
in relation to the previously
incorporated versions. OECD Guideline
430 and OECD Guideline 431 were
updated to include a reference to a
developed document on integrated
approaches to testing and assessment.
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Section 173.159 Batteries, Wet

Section 173.159 prescribes the
requirements applicable to the
transportation of electric storage
batteries containing electrolyte acid or
alkaline corrosive battery fluid (i.e., wet
batteries). Consistent with the UN
Model Regulations, PHMSA is making
several editorial amendments in
paragraphs (a) and (d) to specify that
electrically non-conductive packaging
materials must be used and that contact
with other electrically conductive
materials must be prevented.

Section 173.185 Lithium Cells and
Batteries

Section 173.185 prescribes
requirements for lithium cells and
batteries. The introductory paragraph
defines terms as used in this section. In
§173.185(a), the HMR describe UN cell
and battery design testing, general cell
and battery design safety requirements,
and packaging requirements. In this
final rule, PHMSA clarifies in paragraph
(a)(1) that a single cell battery is
considered a “cell” and must be
transported in accordance with the
requirements for cells. PHMSA is also
amending § 173.185(a) to include a
lithium cell and battery test summary
(TS) with a standardized set of
elements. Manufacturers and
subsequent distributers of lithium cells
and batteries manufactured on or after
January 1, 2008 must make this
information available to others in the
supply chain. This action is intended to
provide subsequent distributors and
consumers the information necessary to
ensure that lithium cells and batteries
that are offered and reoffered for
transport contain specific information
on the required UN tests.

PHMSA received comments on the
test summary from Alaska Airlines,
Amazon, the Chamber, COSTHA,
DGAG, IATA, MDBTC, NRF, and PRBA.
MDBTC noted “our Council
understands the rationale behind the TS
Document and, if implemented
effectively, agrees with PHMSA and
international regulators that making
vital battery information more
accessible will enhance the safety of all
lithium battery shipments.” IATA
commented that it believes “the
availability of the test summary will
improve safety by providing clear
visibility that the lithium cell and
battery types have been tested as
required.” Amazon commented that
there are other effective methods for
improving the safe transportation of
lithium batteries, including common
safety messaging across the supply
chain, expanding supplier outreach, and

improved packaging methods. Amazon
noted that the test summary
requirements, if implemented
strategically and with appropriate
clarity, could complement these other
measures. However, Amazon suggested
that additional outreach may be needed
to ensure manufacturers and suppliers
are informed of the new test summary
requirements. Amazon further states
that there is no publicly available data
that supports the claim that the test
summary requirement would improve
the safe transport of lithium batteries.
PHMSA recognizes that internal process
improvements implemented by shippers
(e.g., supplier outreach and common
safety messaging) may also positively
impact lithium battery transportation
safety. Additionally, PHMSA is aware
of, and is participating in, ongoing
research into packaging solutions and
classification criteria for lithium
batteries. As previously stated, PHMSA
believes that the test summary will
ensure shippers are verifying that a cell
or battery is from a legitimate and
compliant source, and allow those in
the transport chain to more easily
identify non-counterfeit products.

Comments on the compliance date
and applicability date for the lithium
battery test summary are addressed in
the “Comments Received” section of
this rulemaking. The requests that
PHMSA reexamine the test summary
document’s impact for businesses,
specifically small businesses, are
addressed in the “Information
Collection” section of this rulemaking
and the Regulatory Impact Analysis
(RIA). The remaining comments
received regarding the proposed test
summary requirements requested
clarifications on terminology and when
the document must be made available,
exceptions for button cell batteries, and
additional clarification of the docketed
guidance document.

Requests for Clarification on
Terminology and When the TS Must Be
Made Available

PHMSA received a comment from
COSTHA that asked for clarification that
in addition to being required for cells
and batteries, a test summary is only
required for equipment where the safety
components of the equipment are
necessary for the cells or batteries
contained to pass the relevant UN sub-
section 38.3 tests (e.g., when the
overcharge protection for a battery is
part of the equipment circuit board and
not installed in the battery), and would
not be required for all devices
containing lithium batteries. In response
to this comment, PHMSA would like to
clarify that a test summary document is

required for all cells and batteries
manufactured on or after January 1,
2008, without regard to whether they
are transported as standalone
shipments, contained in equipment,
packed with equipment, or used in
vehicles. As noted in the “New UN
Requirements for Lithium Battery Test
Summaries” 19 guidance document
found in the docket for this rulemaking,
product manufacturers of devices
containing lithium batteries are not
required to create new test summary
documents for their products if
compliant test summaries have been
created and are made available for the
batteries contained in those products.
Product manufactuerers may use
existing test summaries for the batteries
in their devices to meet their obligation
to make them available to subsequent
distributors. PHMSA also understands
that there may be instances where
device manufacturers desire to create a
test summary for a product containing a
lithium cell or battery. While not
required, creating a test summary for a
specific device rather than using an
existing test summary applicable to a
battery installed in the device is
authorized if the required elements of
the test summary are provided.

Amazon requested that PHMSA
require that manufacturers create a
complete test summary for each lithium
battery and lithium battery product and
require that manufacturers post the
summary online for widespread access
for anyone in the supply chain. As
proposed in the NPRM and adopted in
this final rule, manufacturers and each
subsequent distributor of lithium cells
or batteries must make available test
summaries as specified in §173.185.
PHMSA expects that the first entity
offering the cell or battery into transport
would likely create the document for
use by subsequent offerors or end users.
However, the HMR intentionally do not
specify who must create the test
summary to provide implementation
flexibility. The “make available” phrase
is also intentional to allow for
compliance through any means
manufacturers and subsequent
distributors find best fits their business
needs and capabilities. Any method that
ensures the information is made
available to downstream distributors
would be acceptable. This includes the
envisioned least burdensome method of
posting the information or links to the
information on websites. Other possible
methods include, but are not limited to,
emailing copies of the required

10 https://www.regulations.gov/
document?D=PHMSA-2017-0108-0008.
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information or providing physical hard
copies with shipments.

PHMSA received comments from
Amazon, COSTHA, MDBTC, and NRF
regarding the entity in the
transportation chain that must make the
test summary available and the phrase
“each manufacturer and subsequent
distributor.” Amazon and NRF
commented that because the supply
chain for lithium batteries involves
many different entities acting in
different roles, the phrase “subsequent
distributor”” should be defined. Amazon
and NRF suggested that PHMSA clarify
“subsequent distributor” by defining it
as limited to entities and persons who
possess and transfer title to lithium
batteries and lithium battery products.
MDBTC commented that one of the
most challenging aspects of
implementing the test summary
requirement will be to clearly delineate
the role of a “subsequent distributor.”
COSTHA requested that PHMSA
confirm that the use of the term
“distributor” is only to emphasize that
proof of successful design type testing is
needed by shippers of lithium batteries,
and that distributors are the logical
persons to have such information
needed for the TS, and that ultimately
it is the shipper’s responsibility to
obtain the information for proof of
classification. COSTHA also commented
that the terms “‘offerors” and
“subsequent offerors,” which are more
commonly used in transportation
regulations, would provide more clarity.
We confirm COSTHA’s understanding
that in addition to manufacturers,
distributors of lithium batteries are a
logical entity to have information
needed for a TS and that a shipper or
offeror of lithium batteries is the person
ultimately responsible for ensuring that
lithium cells and batteries offered for
transport contain specific information
on the required UN tests. In response to
the requests to define “subsequent
distributor,” PHMSA does not believe
that a definition of “subsequent
distributor” is necessary, as the intent is
simply to indicate in broad terms the
persons responsible for providing test
summary information. PHMSA does not
believe that the language proposed by
Amazon and NRF defining “subsequent
distributor” as those who possess and
transfer title to lithium batteries and
lithium battery products provides
additional clarity as the phrase “transfer
title to”” is not understood in the context
of the HMR. We note that the phrase
“subsequent distributor” is also used in
section § 178.2(c) of the HMR,
applicable to package closure
notifications, requiring manufacturers

and subsequent distributors to notify
each person to whom the package is

transferred with appropriate closure

information.

In its comments, MDBTC stated that
the proposed requirement for
subsequent distributors to verify that a
test summary document is available for
all of the products it ships could be
“extremely burdensome” and could
potentially require the hiring of
additional staff to verify the presence of
a test summary. MDBTC suggests that a
more reasonable approach would be for
shippers of lithium cells and batteries to
notify upstream distributors of test
summary requirements but not to
require the explicit verification for each
shipment. MDBTCs comment contains
no specific cost estimates, other than
referencing the potential need to hire
additional staff to manage the test
summary requirements. PHMSA is
cognizant of the costs associated with
compliance such as creation of the test
summary and activities related to
subsequent distribution (see the
“Information Collection” section of this
rulemaking and the Regulatory Impact
Analysis (RIA)), but notes that lithium
batteries are already subject to the
design testing requirements. Other than
contacting the manufacturer, shippers
currently have no way to confirm
compliance with the UN design testing
requirements. The proposed
requirement provides a means for
shippers to comply with the HMR when
previously no such mechanism existed.
Retrieving a test summary and ensuring
it is made available to subsequent
distributors will result in most instances
in a one-time action and cost for each
cell or battery design type offered for
transportation (e.g., verifying the
existence of the information and
procuring a copy or creating a link for
their own further use). It is expected to
streamline what is currently a difficult
process. While it is a requirement to
make a test summary available for
shipments of lithium cells or batteries,
PHMSA does not intend to require a
positive verification that the
information has been received by each
downstream customer. For instance, a
distributor who has posted copies of test
summaries or links to the appropriate
test summaries on a website accessible
to the next downstream distributor has
made the test summaries available.
There would be no additional burden on
the initial distributor unless contact was
initiated by the subsequent distributor
who is unable to locate a test summary.

MDBTC also submitted comments
concerning who can make a request for
a test summary, suggesting that requests
should be limited to an actual

distributor and not just anyone from the
public or a person that is attempting to
collect information not related to
transport. MDBTC indicates that this
limitation would be especially critical
with respect to new product
development and protecting proprietary
information. While it is not envisioned
that consumers of lithium batteries or
products containing lithium batteries
would generally request a test summary,
if they are going to be offering the
batteries back into transportation it
would be necessary for them to have
access to this information. The
information required in the test
summary was specifically crafted so as
not to require proprietary information or
information that would hinder product
development.

Amazon commented that PHMSA
should clarify that if a subsequent
distributor cannot obtain a test
summary, but has a process in place to
accurately classify lithium batteries, that
distributor will not be subject to
enforcement action for failure to provide
a test summary for a specific product.
PHMSA disagrees with the commenter.
In accordance with §173.185(a)(1), each
lithium cell or battery must be of the
type proven to meet the criteria in part
111, sub-section 38.3 of the UN Manual
of Tests and Criteria. Therefore, a
lithium cell or battery could not be
classified unless the information
provided on the test summary was
available. If a distributor or other person
in the transportation chain is classifying
lithium cells or batteries, the
information needed to develop a test
summary must be available to that
person.

COSTHA compared the test summary
requirements to those for safety data
sheets (SDS) required by the
Occupational Safety and Health
Administration (OSHA) under their
Hazard Communication Standard in 29
CFR, § 1910.1200. Manufacturers of
hazardous chemicals are required to
develop and make available safety data
sheets that indicate the hazards
associated with the hazardous
chemicals that may be encountered in
the workplace. COSTHA notes that
SDSs are required to be provided by
distributors to commercial customers,
but not to non-commercial customers.
COSTHA notes that test summary
distributors would be required to
provide the testing summary to a greater
relative population than OSHA requires
SDSs to be made available. PHMSA
reiterates that the HMR require that
shippers of lithium cells and batteries
know that their batteries are of a tested
type. If a non-commercial customer does
not intend to offer the battery or cell for
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transportation there would be no
requirement for them to further make
the test summary available.

Requests for Exceptions for Button Cell
Batteries

DGAC and MDBTC requested PHMSA
provide an exception from the
requirement to provide a test summary
for button cells installed in equipment
or articles. The commenters noted that
button cells installed in equipment are
excepted from packaging and marking
requirements under existing regulations.
While lithium button cell batteries are
excepted from certain requirements in
the HMR and international standards,
they are not excepted from the
requirement to be of a tested type. The
purpose of the test summary is provide
information to downstream shippers
that the lithium battery passed required
tests and can be accepted or offered for
transport. The primary benefit of the test
summary is the increased visibility of
the presence of lithium batteries
particularly in products, and the ability
of individuals in the transport chain to
determine that that the lithium cells and
batteries they offer for transport are of
a tested type. If PHMSA was to accept
the suggestions of MDBTC and DGAC to
except equipment containing lithium
button cell batteries from the test
summary requirements, the benefits
attributed to these provisions would not
be gained. Excepting certain button cells
and batteries from the test summary
requirement does not enhance
compliance and could lead to confusion
on whether these cells and batteries are
even subject to the design tests.

Requests for Clarification on the
Docketed Guidance Document

PHMSA drafted a guidance document
to assist manufacturers and distributors
with understanding and implementing
this requirement. The guidance includes
an explanation of the requirement, a
sample test summary, and questions and
answers. A copy of this guidance is
available in the docket for this
rulemaking. In the NPRM, PHMSA
requested comment on the usefulness of
the guidance. PHMSA also requested
comment to help improve its clarity and
provide additional questions to add to
the guidance. PHMSA received
comments from COSTHA, MDBTC,
PRBA, and the Chamber concerning the
guidance document, which are
categorized as follows:

e Must the test summary accompany
the shipment

e Additional input on the development
of the guidance document

¢ Devices containing different battery

types

e Test summary availability

Must the Test Summary Accompany the
Shipment

In their comments, COSTHA and
MDBTC provided general support for
PHMSA’s effort to issue a guidance
document. COSTHA suggested that the
HMR and guidance document should be
amended to clarify that the test
summary document is not required to be
provided as documentation with each
shipment, noting that PHMSA cannot
prohibit industry from implementing its
own procedures, such as requiring
additional documentation be provided
with a shipment. The guidance
document available in the docket
addressed this question. Specifically, on
page 5 of the guidance document,
question and answer number 7. The
question: “Must a manufacturer or
distributor include the TS with product
shipments?”’ The answer: “No, the
product manufacturer or distributor
would have to make the information
available. This may be achieved by
placing this information on a website or
through alternative means.”

PHMSA is not amending the HMR, as
it believes the text in paragraph (a)(3)
sufficiently addresses the commenters
concern by indicating that the test
summary must be made “available upon
request.” The summary document does
not need to physically accompany a
shipment containing lithium batteries.
PHMSA supports making the test
summary available by electronic means
and may revise the guidance document
for clarification.

Additional Input on the Development of
the Guidance Document

COSTHA requested that PHMSA
revise the guidance document once the
final rule is issued and subsequently
update it on a periodic basis with input
from stakeholders. COSTHA also
requested that PHMSA solicit additional
input on the guidance document before
the end of 2019 as experience gained
both domestically and internationally
could be captured in the guidance
document for future reference. MDBTC
requested that PHMSA revise the
guidance document prior to issuing a
final rule and consider soliciting
additional input on the document.
PHMSA does not believe an additional
round of comments is necessary prior to
publishing the final rule since
comments were already received.
PHMSA does intend to update the
guidance to account for comments
received in response to the NPRM.
PHMSA also intends to update the
guidance document as regulations
change and when experience and

feedback from stakeholders dictate a
need.

Devices Containing Different Battery
Types

In its comments, MDBTC suggested
that the guidance document should
address situations where any number of
different commercially available cells or
batteries may be installed in a medical
device. Specifically, the commenter
indicated that while each battery
supplier may have made the test
summary available, it is a challenge to
identify which battery is in the product,
especially when it may be one of several
similar batteries produced by different
suppliers. PHMSA answered this
question on page 5 of guidance
document. The test summary
requirement may be satisfied by using
multiple, different test summaries for
the batteries themselves, or by issuing a
comprehensive test summary for the
device that includes information for all
of the batteries contained within the
device.

Test Summary Availability

PHMSA received comments from
Amazon, DGAC, MDBTC, NRF, PRBA,
and the Chamber concerning the
timeframe in which the test summary
must be provided following a request.
The commenters asked for clarification
as to what constitutes a “reasonable
time and location.” NRF, PRBA, and the
Chamber suggested PHMSA clarify that
a “reasonable” time does not mean that
the test summary must be made
available immediately upon request.
Amazon suggested that PHMSA should
clarify that “subsequent distributors”
will not be required to have test
summaries on hand and will be afforded
a reasonable amount of time to obtain
one from the manufacturer. Amazon
further suggested that PHMSA should
clarify that it is the responsibility of the
manufacturer to respond in a timely
manner. PRBA and the Chamber
suggested that PHMSA'’s final rule and
guidance document should be
consistent with the IATA’s lithium
battery guidance 1 and industry test
summary Q&A 12 that states: “Due to the
large volume of lithium batteries and
lithium battery powered products that
are shipped daily, manufacturers and
distributors should not be expected to
immediately provide a test summary for
every product they ship. Manufacturers
and distributors should be provided a
reasonable amount of time to provide

11 https://www.iata.org/whatwedo/cargo/dgr/
Documents/lithium-battery-shipping-guidelines.pdf.

12 http://www.prba.org/wp-content/uploads/Q-A-
on-Lithium-Battery-Test-Summary-September-2018-
Version-A.pdf.
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the required test summary.” MDBTC
recommended that PHMSA revise the
text in paragraph §173.185(a)(3) from,
“must make available upon request at
reasonable times and locations,” to
mirror the language in the UN Model
Regulations, which reads ““shall make
available.” PHMSA agrees with the
commenters that the test summary does
not need to be made available
immediately upon request, as that was
not the intent of this requirement in the
UN Model Regulations. As a result,
PHMSA is amending the guidance
document to clarify that manufacturers
and distributors should make available
the test summary in a reasonable
amount of time but should not be
expected to immediately provide a test
summary for every product they ship. In
addition, in this final rule, PHMSA is
revising paragraph (a)(3) consistent with
text in the international standards (a)(3)
with the phrase “must make available”
instead of “must make available upon
request at reasonable times and
locations.” The language proposed in
the NPRM was an attempt to add clarity
to the UN text by using similar language
found in other sections of the HMR.
Based on the comments received and
upon further consideration, PHMSA
believes aligning with the UN text will
better reflect the intent of the regulation
and avoid the possibility of imposing an
undue burden.

Section 173.185(b) requires lithium
cells and batteries to be packed in inner
packagings in such a manner as to
prevent short circuits, including
movement that could lead to short
circuits. These inner packagings must be
placed in an outer package that
conforms to the requirements of part
178, subparts L and M, at the Packing
Group II performance level. PHMSA is
making several amendments to
§173.185(b) to update and clarify
various provisions. PHMSA is amending
§173.185(b)(2)(ii) to specify that lithium
cells and batteries including lithium
cells or batteries packed with, or
contained in, equipment, must be
packaged in a manner that prevents
damage caused by movement or
placement within the package. The
current text requires lithium batteries to
be packaged in a manner to prevent
movement. This could be interpreted as
to require no movement within the
package. This amendment minimizes
the ambiguity in the current
requirements and only prohibits
movement that leads to damage within
the package. PHMSA received a
comment from MBDTC in support of
this amendment.

Further, PHMSA is amending
§ 173.185(b)(3)(i) to specify that inner

packagings must be separated from
electrically conductive materials. This
change is based on revisions to the UN
Model Regulations that revised the
existing requirement that inner
packagings separate lithium cells and
batteries from ““conductive materials” to
require separation from “electrically
conductive” materials. In the NPRM,
PHMSA had proposed adding “‘except
for transportation by passenger-carrying
aircraft,” to the beginning of
§173.185(b)(5). This paragraph provides
an exception from specification
packaging for lithium batteries that
weigh 12 kg (26.5 pounds) or more and
have a strong, impact-resistant outer
casing. This proposed addition is not
being adopted, as the last sentence of
this paragraph indicates that shipments
in accordance with this paragraph are
not permitted for transportation by
passenger-carrying aircraft, and may be
transported by cargo aircraft only if
approved by the Associate
Administrator.

PHMSA is amending § 173.185(b)(6)
to clarify the provisions for the use of
large packagings. Currently, large
packagings are authorized for the
transport of a single battery, including a
battery contained in equipment. This
amendment clarifies that large
packagings are limited to a single
battery or to a single item of equipment.
This acknowledges that a single item of
equipment may contain one or more
cells or batteries. Additionally,
consistent with revisions to the ICAO
Technical Instructions, PHMSA is
adding a new paragraph (b)(7) to
prohibit the placement of lithium
batteries in the same outer packaging as
substances and articles of the following
classes and divisions: Class 1
(explosives) other than Division 1.4S;
Division 2.1 (flammable gases); Class 3
(flammable liquids); Division 4.1
(flammable solids); or Division 5.1
(oxidizers) when offered for transport or
transported by aircraft. This action
promotes consistency with the ICAO
Technical Instructions and responds to
a recommendation (A—16—001) from the
NTSB stemming from the investigation
of the July 28, 2011 in-flight fire and
crash of Asiana Airlines Flight 991 that
resulted in the loss of the aircraft and
crew. The investigation report cited as
a contributing factor the flammable
materials and lithium ion batteries that
were loaded together either in the same
or adjacent pallets. Logically, if the
materials are not allowed to be stowed
in the same or adjacent pallets,
segregation within the same package
also would result in decreased risk in
the event of a fire.

Section 173.185(c) of the HMR
describes provisions for the carriage of
up to eight small lithium cells or two
small lithium batteries per package with
alternative hazard communication that
replaces the Class 9 label with a lithium
battery mark. Additional conditions for
the transport of small lithium cells and
batteries by air are contained in
§173.185(c)(4). In this final rule,
PHMSA is making several amendments
to §173.185(c)(2), (c)(3), and (c)(4) to
align the HMR with the UN Model
Regulations and the ICAO Technical
Instructions, address the hazards
associated with placing lithium batteries
next to other hazardous materials, and
clarify specific provisions. PHMSA is
amending § 173.185(c)(2) to except
equipment that is robust enough to
protect lithium batteries from damage or
short circuits from the requirement to be
packaged. The current regulations
provide an exception from the
requirement for the package to be rigid,
but otherwise require the equipment to
be placed into a package. This
amendment removes an unnecessary
requirement to package otherwise robust
equipment that protects lithium
batteries from damage or short circuits.
This amendment further aligns the HMR
with the UN Model Regulations
provisions found in special provision
188 for packaging of lithium cells,
batteries, and equipment. PHMSA is
removing the expired transitional
provision in paragraph
§173.185(c)(3)(ii), applicable to marking
requirements. PHMSA is adding a new
§ 173.185(c)(3)(iii) to require that when
packages of lithium cells or batteries
required to bear the lithium battery
mark are placed in an overpack, the
lithium battery mark must either: (1) Be
clearly visible through the overpack; or
(2) the lithium battery mark must also
be affixed on the outside of the
overpack, and the overpack must be
marked with the word “OVERPACK” in
lettering at least 12 mm (0.47 inches)
high. PHMSA is amending
§173.185(c)(4)(ii) to adopt an
“OVERPACK” marking minimum size
requirement consistent with the
proposed requirement for surface
transport in § 173.185(c)(3)(iii). PHMSA
received a comment from MBDTC in
support of the amendments that align
the “OVERPACK” marking
requirements. PHMSA is clarifying the
limits for spare batteries in
§ 173.185(c)(4)(vi) to state that up to
“two spare sets” of cells or batteries can
be placed in a package with equipment.
For the purposes of this paragraph, a
spare set is equal to the number of
individual spare cells or batteries
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required to power each piece of
equipment. For example, if a single item
of equipment requires two lithium
batteries to operate, a maximum of four
additional batteries (two spare sets) may
be placed in the package, provided the
package continues to meet the other
conditions of §173.185(c). PHMSA
received a comment from MBDTC in
support of this amendment. PHMSA is
adding a new § 173.185(c)(4)(viii) to
specify that for air transport, lithium
cells and batteries may not be placed in
the same package as other hazardous
materials. Further, packages containing
small lithium cells and batteries must
not be placed into an overpack with
packages containing Class 1 (explosives)
other than Division 1.4S, Division 2.1
(flammable gases), Class 3 (flammable
liquids), Division 4.1 (flammable solids)
or Division 5.1 (oxidizers).

Section 173.185(d) of the HMR
describes provisions for the transport of
lithium cells and batteries for disposal
or recycling. In the NPRM, PHMSA
proposed to authorize the use of certain
rigid large packagings to transport a
single large battery or a single large item
of equipment when transported for
disposal or recycling. PRBA noted that
the existing regulations for disposal or
recycling of lithium batteries authorize
strong outer packaging conforming to
the requirements of §§173.24 and
173.24a for batteries and equipment of
all sizes and do not require the use of
UN packaging. PHMSA agrees with the
commenter. Lithium batteries and
equipment transported for disposal or
recycling are not required to be placed
in UN packagings. PHMSA did not
intend to implement more burdensome
packaging requirements for large
lithium batteries transported for
disposal or recycling where packages
prepared in accordance with the current
requirements have a demonstrated
record of safe transport. Accordingly,
PHMSA is not adopting this proposal
and amends § 173.185(d) to clarify this
point. The use of UN specification
packagings, including large packagings,
will remain an option.

Section 173.185(e) of the HMR sets
forth provisions for the transport of low
production and prototype lithium cells
and batteries, including equipment. In
this final rule, PHMSA is making an
editorial amendment to the §173.185(e)
introductory paragraph to clarify that
the “transported for purposes of testing”
condition applies to prototype cells and
batteries and that both low production
and prototype lithium cells and
batteries may be contained in
equipment. PHMSA received a
comment from MBDTC in support of
this amendment. PHMSA is also making

an editorial amendment to paragraphs
(e)(1) and (2) to specify that cushioning
material must be electrically non-
conductive instead of the existing ‘“non-
conductive” requirement. In addition,
PHMSA is adding a new paragraph
(e)(4) to authorize the use of certain
rigid large packagings to transport a
single large battery or a single large item
of equipment. This provides additional
packaging options to transport large
batteries and equipment that, by nature
of their size or shape, cannot fit into a
non-bulk package. Each of the
remaining sub-paragraphs in
§173.185(e) is renumbered and remain
unchanged.

Section 173.185(f) of the HMR
describes the provisions for the
transport of lithium batteries that have
been damaged or identified by the
manufacturer as being defective for
safety reasons, and that have the
potential of producing a dangerous
evolution of heat, fire, or short circuit
(e.g., those being returned to the
manufacturer for safety reasons).
PHMSA is making an editorial
amendment to § 173.185(f)(2) to specify
that cushioning material must be
electrically non-conductive, which
harmonizes the HMR with the
international standards. PHMSA is also
amending § 173.185(f)(3) to clarify the
provisions for the use of large
packagings. Currently, large packagings
are authorized for the transport of a
single battery including a battery
contained in equipment. This
amendment clarifies that large
packagings are limited to a single
battery or to a single item of equipment.
This acknowledges that a single item of
equipment may contain one or more
batteries.

ALPA commented that they did not
see any proposed amendments for
harmonization with three emergency
amendments to the 2015-2016 ICAO
Technical Instructions concerning the
transport of lithium batteries by air.
PHMSA published an interim final rule
entitled “Enhanced Safety Provisions
for Lithium Batteries Transported by
Aircraft” on March 6, 2019 [(HM-2241);
84 FR 8006], that amended and added
multiple paragraphs in § 173.185
incorporating these ICAO Technical
Instructions amendments. The NPRM
did not account for these amendments
and additions. Therefore, in this final
rule, we are revising this section
consistent with the March 6, 2019
interim final rule. Specifically, we are
including text added or revised in the
March 6, 2019 interim final rule in the
following paragraphs:
§173.185(c)(1)(iii); (c)(4)(ii) through
(vii); (c)(5); redesignated paragraph (g)

as paragraph (h); and a new paragraph
(g).

Section 173.218 Fish Meal or Fish
Scrap

Section 173.218 contains packaging
requirements for shipments of stabilized
fish meal and fish scrap. Stabilization of
fish meal and fish scrap by applying
antioxidants is required in order to offer
the material under a Class 9 stabilized
proper shipping name. Historically, the
IMDG Code and the HMR only reference
one antioxidant, ethoxyquin, by name,
although other antioxidants exist. In
response to testing performed by the
International Fishmeal and Fish Oil
Organization 13 that indicated that
concentrations of 50 ppm (mg/kg) of
ethoxyquin, 100 ppm (mg/kg) of
butylated hydroxytoluene (BHT), and
250 ppm (mg/kg) of tocopherol-based
antioxidant are effective in stabilizing
fish meal, the UN and the IMO adopted
allowances for the use of two additional
antioxidants (butylated hydroxytoluene
and tocopherols) and a reduction in the
required ethoxyquin concentration at
time of shipment from 100 ppm to 50

m.

pIn this final rule, PHMSA is amending
paragraph (c) of this section to lower the
required ethoxyquin level at the time of
shipment in bulk in freight containers
for transportation by vessel from 100
ppm to 50 ppm and to specify
acceptable levels of for butylated
hydroxytoluene (100 ppm) and for
tocopherols (250 ppm) in shipments of
fish meal or fish scrap transported by
vessel in bulk in freight containers.
Reducing the required minimum
concentration of ethoxyquin and
permitting the use of additional
antioxidants will reduce cost and add
flexibility while maintaining an
equivalent level of safety.

Section 173.220 Internal Combustion
Engines, Vehicles, Machinery
Containing Internal Combustion
Engines, Battery-Powered Equipment or
Machinery, Fuel Cell-Powered
Equipment or Machinery

Section 173.220 prescribes
transportation requirements and
exceptions for internal combustion
engines, vehicles, machinery containing
internal combustion engines, battery-
powered equipment or machinery, and
fuel cell-powered equipment or
machinery.

Special provision 135 is assigned to
the HMT entries for certain vehicles. It
specifies that if a vehicle is powered by
both a flammable liquid and a

13 https://www.unece.org/fileadmin/DAM/trans/
doc/2016/dgac10c3/ST-SG-AC.10-C.3-2016-82e.pdf.



https://www.unece.org/fileadmin/DAM/trans/doc/2016/dgac10c3/ST-SG-AC.10-C.3-2016-82e.pdf
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flammable gas internal combustion
engine, it must be consigned under the
entry “Vehicle, flammable gas
powered.” Special provision 135 does
not, however, clearly indicate that a
flammable gas-powered vehicle must
also comply with the requirements
applicable to the quantity of flammable
liquid in the fuel tank in addition to all
of the applicable provisions for a
flammable gas-powered vehicle.
Consistent with the ICAO Technical
Instructions, PHMSA is clarifying in a
new paragraph (b)(2)(ii)(C) that if a
vehicle is powered by a flammable
liquid and a flammable gas internal
combustion engine, the flammable
liquid fuel tank requirements of
paragraphs (b)(1) of this section must
also be met.

In this final rule, PHMSA is making
an editorial amendment to the
requirements for vehicles powered by
lithium batteries in paragraph (d).
Specifically, we are clarifying that when
a lithium battery is removed from the
vehicle and is packed separately from
the vehicle in the same outer packaging,
the package must be classified as “UN
3481, Lithium ion batteries packed with
equipment” or “UN 3091, Lithium
metal batteries packed with
equipment,” and is not eligible for
classification as “UN3171, Battery-
powered vehicle or Battery-powered
equipment.” This clarification is a result
of a working paper submitted at the 26th
Meeting of the ICAO Dangerous Goods
Panel (ICAO DGP/26) concerning the
carriage of battery powered vehicles
such as “‘e-bikes” and it addresses
instances where a shipper removes the
lithium battery from the battery
powered vehicle and subsequently
packs the battery in a separate
packaging, which is then placed with
the vehicle in the same outer packaging.
Although this was the result of an
amendment to the ICAO Technical
Instructions, we believe that it provides
clarification of a preexisting
requirement for all modes of transport.

Section 173.222 Dangerous Goods in
Equipment, Machinery or Apparatus

Section 173.222 specifies the
requirements for dangerous goods in
machinery or apparatus. During the
course of reviewing provisions
associated with the new HMT entries for
“Articles containing hazardous
materials, n.o.s.,” PHMSA found that
the quantity limits prescribed in
§173.222 are inconsistent with certain
international standards. The current
authorized quantity of hazardous
materials in one item of machinery or
apparatus are as follows: 1 kg for solids;
0.5 L for liquids, and 0.5 kg for Division

2.2 gases. These quantity limits are
consistent with the ICAO Technical
Instructions; however, they are not
aligned with the UN Model Regulations
or the IMDG Code. Special provision
301 of the UN Model Regulations and
the IMDG Code authorize up to the
limited quantity amount for each item of
dangerous goods contained in the
machinery or apparatus. An example of
the current authorizations is for an
article containing ‘“Heptanes UN 1206,
Class 3" the HMR and ICAO Techinical
Instructions authorize the use of UN
3363 for machinery or apparatus up to
a total net quantity of .5 L. For the same
material the UN Model Regulations and
the IMDG Code authorize 1 L total net
quantity of heptanes. The authorized
limited quantity amounts in the IMDG
Code and the UN Model Regulations
generally align the “methodology for
determining limited quantities”
indicated in the Guiding Principles for
the Development of the UN Model
Regulations.14

In a previous final rule published on
March 5, 1999 [Docket No. RSPA—98—
4185 (HM-215C); 64 FR 10742],
PHMSA'’s predecessor agency, the
Research and Special Projects
Administration (RSPA), aligned the
HMR with the ICAO Technical
Instructions by adding “Dangerous
goods in machinery or Dangerous goods
in apparatus” to the HMT. The proper
shipping name was assigned
identification number “NA8001,”
special provision 136 was added for
directions on class assignment, and
§173.222 was added containing
requirements applicable to the new
entry. In the HM-215C rulemaking,
RSPA stated that upon the assignment
of a UN identification number, it would
revise the entry accordingly [81 FR
53935]. This was accomplished in the
11th revised edition of the UN Model
Regulations, in which identification
number UN3363 and Class 9 were
assigned to this entry. The ICAO
Technical Instructions were amended to
be consistent with the UN Model
Regulations. Subsequently, the HMR
were updated accordingly in a final rule
published on June 21, 2001 [Docket No.
RSPA-2000-7702 (HM-215D); 66 FR
33315]. While the HMR were amended
to incorporate the identification number
and Class 9 designation, the quantity
limit was not amended to allow up to
the limited quantity amount authorized
by the UN Model Regulations.
Therefore, the ICAO quantity limits
were retained for all modes of transport.

14 https://www.unece.org/fileadmin/DAM/trans/
danger/publi/unrec/GuidingPrinciples/Guiding_
Principles_Rev19.pdf.

In the 20th Revised Edition of UN
Model Regulations and Amendment 39—
18 of the IMDG Code, the new “‘Articles
containing hazardous materials, n.o.s.”
entries apply to articles that contain
only hazardous materials that exceed
the permitted limited quantity amount
for UN3363. The ICAO addressed the
difference between the quantity
authorized in the Technical Instructions
and both the UN Model Regulations and
the IMDG Code by amending ICAO
special provision A107. The revised
special provision A107 indicates that
where the quantity of dangerous goods
contained in machinery or apparatus
exceeds the limits permitted by ICAO
Technical Instructions Packing
Instruction 962 (same as the existing
HMR authorization), and the dangerous
goods meet the provisions of Special
Provision 301 of the UN Model
Regulations, the machinery or apparatus
may be transported as UN3363 only
with the prior approval of the
appropriate authority of the State of
Origin and the State of the Operator
under the written conditions established
by those authorities. The use of the new
“Articles containing hazardous
materials, n.o.s.” requires in all cases
require competent authority approval
prior to being offered for transport in
accordance with the ICAO Technical
Instructions.

To more closely align with the UN
Model Regulations and IMDG Code, for
other than air transportation, PHMSA is
increasing the quantity limits for liquids
and solids in paragraph (c) up to the
limited quantity amount prescribed in
the corresponding section of Part 173
referenced in Column (8A) of the
§172.101 Table. Without this
amendment, the HMR would differ from
the UN Model Regulations and IMDG
Code for application of the new
“Articles, n.o.s.” entries, and an
approach used by the ICAO Technical
Instructions would be necessary for all
modes. The authorized quantity for
gases remains unchanged for all modes
of transport.

Section 173.224 Packaging and Control
and Emergency Temperatures for Self-
Reactive Materials

Section 173.224 establishes packaging
and control and emergency
temperatures for self-reactive materials.
The Self-Reactive Materials Table in
paragraph (b)(7) of this section specifies
self-reactive materials authorized for
transportation without first being
approved for transportation by the
Associate Administrator for Hazardous
Materials Safety, as well as
requirements for transporting these
materials. Consistent with the UN



https://www.unece.org/fileadmin/DAM/trans/danger/publi/unrec/GuidingPrinciples/Guiding_Principles_Rev19.pdf
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Model Regulations, in paragraph (b)(7),
PHMSA is adding a new entry
“Phosphorothioic acid, O-[(cyanophenyl
methylene) azanyl] O,0-diethyl ester” to
the Self-Reactive Materials Table. In
addition, consistent with the UN Model
Regulations, a new “Note 5” assigned to
this entry is added to the list following
the table stating that this entry applies
to the technical mixture in n-butanol
within the specified concentration
limits of the (Z) isomer.

Paragraph (c) of this section
prescribes requirements for new self-
reactive materials, formulations, and
samples. In paragraph (c)(4), PHMSA is
authorizing small samples of certain
potentially explosive or self-reactive
substances when transported for testing
purposes. These substances usually
consist of organic molecules which are
active ingredients, building blocks, or
intermediates for pharmaceutical or
agricultural chemicals. The molecules of
the substances often carry functional
groups listed in tables A6.1 and/or A6.2
in Annex 6 (Screening Procedures) of
the UN Manual of Tests and Criteria,
that would indicate explosive or self-
reactive properties; however, these
substances are not designed to be
explosives of Class 1. This amendment
is necessary because during the early
development phase of a new product,
complete test data is often unavailable
but the substances must be transported
for further testing. The provisions
adopted in paragraph (c)(4) prescribe
applicability criteria and packaging
conditions for these substances to be
transported as samples for the purpose
of testing. These criteria and packaging
conditions are based on submissions to
the United Nations SCOE on the
Transport of Dangerous Goods showing
the effectiveness of the packaging
methods.

Consistent with the UN Model
Regulations, PHMSA is revising
paragraph (b)(4) to authorize the
transportation of self-reactive
substances packed in accordance with
packing method OP8 (non-bulk
packaging authorization) where
transport in IBCs or portable tanks is
permitted in accordance with §173.225,
provided that the control and
emergency temperatures specified in the
instructions are complied with. This
change allows materials that are
authorized in bulk packagings to also be
transported in appropriate non-bulk
packagings.

Section 173.225 Packaging
Requirements and Other Provisions for
Organic Peroxides

Section 173.225 prescribes packaging
requirements and other provisions for

organic peroxides. The Organic
Peroxide Table in the UN Model
Regulations is continually updated
based on data submitted by
governments and industry groups to
account for new peroxides and
formulations that have become
commercially available. Consistent with
revisions to the UN Model Regulations,
PHMSA is revising the Organic Peroxide
Table in paragraph (c) by adding the
entries: ‘“Di-(4-tert-butylcyclohexyl)
peroxydicarbonate [as a paste],”
“Diisobutyryl peroxide [as a stable
dispersion in water],” and “1-
Phenylethyl hydroperoxide.” The table
in paragraph (d)(4) currently titled
“Maximum Quantity per Packaging/
Package” is amended to read “Table to
paragraph (d): Maximum Quantity per
Packaging/Package.” This change is
being made in response to a request
made during the publishing of the
NPRM by the Federal Register to align
with their requirements for table
headings in regulations. The Organic
Peroxide IBC Table in paragraph (e) is
revised to maintain alignment with the
UN Model Regulations by adding new
entries for “Cumyl peroxyneodecanoate,
not more than 52%, stable dispersion, in
water,” “2,5-Dimethyl-2,5-di(tert-
butylperoxy)hexane, not more than 52%
in diluent type A,” “3,6,9-Triethyl-
3,6,9-trimethyl-1,4,7-triperoxonane not
more than 27% diluent type A,” and
“tert-Amyl peroxy-2-ethylhexanoate,
not more than 62% in a diluent type A”
and by adding a type 31HA1 IBC
authorization to the existing entry for
“tert-Butyl hydroperoxide, not more
than 72% with water.”

In addition, consistent with the UN
Model Regulations, PHMSA is
amending paragraphs (e) and (g) to
authorize organic peroxides to be
transported packed in accordance with
packing method OP8, where transport in
IBCs or portable tanks is permitted,
provided that the control and
emergency temperatures specified in the
instructions are complied with.

Section 173.232 Articles Containing
Hazardous Materials, n.o.s.

New section 173.232 prescribes
requirements for articles not otherwise
specified by name in the HMR that
contain hazardous materials of various
hazard classes and divisions. This
addresses situations in which hazardous
materials or hazardous materials
residues are present in articles in
quantities greater than the amounts
authorized for dangerous goods in
machinery or apparatus. This new
section authorizes a safe method to
transport articles that may be too large
to fit into typical packages. The

packaging section 173.232 added in this
final rule for the new proper shipping
names for articles requires packaging at
the Packing Group II performance level.
Non-specification packaging, and
transportation in an unpackaged manner
or on pallets when the hazardous
materials are afforded equivalent
protection by the article in which they
are contained, are also authorized.
Absent these provisions to package and
transport these materials safely, these
articles may be offered for transport
under provisions that do not adequately
account for the physical and chemical
properties of the substances and may
require the issuance of an approval by
PHMSA'’s Associate Administrator for
Hazardous Materials Safety.

Section 173.301b  Additional General
Requirements for Shipment of UN
Pressure Receptacles

Section 173.301b describes additional
requirements when shipping gases in
UN pressure receptacles. In paragraph
(c)(1), PHMSA is incorporating ISO
17871:2015 containing specification and
type testing requirements for quick
release cylinder valves. In paragraph
(d)(1), PHMSA is phasing out ISO
13340:2001, Transportable gas
cylinders—Cylinder valves for non-
refillables cylinders—Specification and
prototype testing, which can be utilized
until December 31, 2020. ISO
13340:2001 is being phased out because
the applicable valve standard in ISO
13340:2001 has been incorporated into
ISO 11118:2015.

Section 173.304b Additional
Requirements for Shipment of Liquefied
Compressed Gases in UN Pressure
Receptacles

Section 173.304b contains additional
requirements for the shipment of
liquefied compressed gases in UN
pressure receptacles. In this final rule,
consistent with a change made in the
20th Revised Edition of the UN Model
Regulations, PHMSA is amending
paragraph (b)(5) by replacing “liquid
phase” with “liquefied gas” and
“compressed” with “compressed gas” to
better describe the phases of the
material being stored and to align with
the UN language.

Section 173.422 Additional
Requirements for Excepted Packages
Containing Class 7 (Radioactive)
Materials

Section 173.422 contains additional
requirements for excepted packages
containing Class 7 (radioactive)
materials. Shipments of excepted
packages containing Class 7 materials
are not required to meet the general
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shipping paper requirements found in
the HMR. Amendment 39-18 of the
IMDG Code adopted a requirement that
vessels carrying these excepted
packages include information
concerning these packages (e.g., UN ID
Number and location on board the
vessel) on the Dangerous Cargo Manifest
(DCM). Historically, the HMR has not
required any documentation to
accompany shipments of excepted
packages containing radioactive
material when offered for transportation
by vessel. In this final rule, PHMSA is
amending the DCM requirements in
§176.30 to require information about
these shipments to be included in the
DCM carried aboard the vessel. Without
a corresponding amendment to
§173.422 to require the information to
be provided to the vessel operator, the
vessel operator would not have the
information available that would be
required to be included on the DCM.

In this final rule, PHMSA proposes to
add a new paragraph (f) that would
require excepted packages of radioactive
materials offered for transportation by
vessel to have a special transport
document such as an ocean bill of
lading or other similar document that
includes the UN identification number
for the material being offered, the name
and address of the consignor and
consignee, and a container packing
certificate, in accordance with the
requirements in § 176.27. This
amendment provides for the conveyance
of necessary information to the vessel
operator for creation of the DCM.

Appendix I to Part 173

PHMSA is also adding a new
Appendix I to part 173, containing a
flow chart for use with the calculation
method for corrosive classification.
Please see the section-by-section
discussion for § 173.137 for further
information on Appendix I to Part 173.

Part 174—Carriage by Rail

Section 174.50 Nonconforming or
Leaking Packages

Section 174.50 prescribes regulations
for the movement of nonconforming or
leaking packages by rail. Under the
HMR, no person may offer for
transportation or transport a bulk
hazmat packaging (typically a tank car)
by rail unless that packaging is marked,
represented, maintained, reconditioned,
repaired, and retested in accordance
with the HMR (§ 171.2(g)). However,
§174.50 authorizes the movement of a
non-conforming bulk hazmat package
moved by rail when: (1) The movement
is necessary to reduce or eliminate an
immediate threat or harm to human

health or the environment; or (2) the
movement is approved by the Federal
Railroad Administration’s (FRA)
Associate Administrator for Railroad
Safety.

Approvals issued by FRA’s Associate
Administrator for Railroad Safety are
commonly referred to as One-Time
Movement Approvals (OTMA).15
Transport Canada issues similar
approvals for the movement of non-
conforming bulk hazmat packages and
tank cars, which are referred to as
Temporary Certificates. Historically, for
movements of non-conforming tank cars
from Canada to or through the United
States, the offeror would have to obtain
both an OTMA from FRA and a
Temporary Certificate from Transport
Canada. These applications initiate
administrative processes and safety
reviews by both governments that nearly
always result in the same conclusion.
Since the safety analysis used to
evaluate Temporary Certificates in
Canada is similar to the safety analysis
used to evaluate OTMAs by FRA, the
requirement to obtain two government
approvals for a cross border movement
provides no additional safety benefit
and is redundant and burdensome.
Thus, to facilitate cross border trade, for
movements to or through the United
States from Canada, PHMSA is
amending the regulation to recognize
Temporary Certificates issued by
Transport Canada. This amendment
would reduce the duplicative
requirement to apply for both an OTMA
from the United States and a Temporary
Certificate from Canada, should the non-
conforming package need to be
transported over the U.S.-Canadian
border.

On July 12, 2007, Transport Canada
published, “Regulations Amending the
Transportation of Dangerous Goods
Regulations (International
Harmonization Update, 2016).” In this
publication, Transport Canada indicated
that recognition of OTMA may be
included in a future amendment. This
amendment aims to facilitate
international transportation and at the
same time ensures the safety of people,
property, and the environment. Finally,
for low-risk movements of non-
conforming tank cars, Transport Canada
authorizes the one-time movement
without the need to obtain a temporary
certificate (see TP—14877). For
clarification, such movements under the
TDG Regulations are already authorized
by §171.12, provided the movements
are compliant with all applicable

150n October 7, 2014 FRA issued guidance on
One-Time Movement Approvals titled One-Time
Movement Approval Procedures, HMG-127.

requirements in the TDG Regulations
and §171.12. PHMSA received
comments from DGAC and Dow in
support of the changes to § 174.50
noting these amendments work to
facilitate cross border trade.

Part 175—Carriage by Aircraft

Section 175.10 Exceptions for
Passengers, Crewmembers, and Air
Operators

Section 175.10 specifies the
conditions under which passengers,
crew members, or an operator may carry
hazardous materials aboard an aircraft.
Consistent with revisions to the ICAO
Technical Instructions, in this final rule,
PHMSA is making several revisions to
this section.

PHMSA is revising paragraph (a)(2) to
account for lighters powered by lithium
batteries (e.g., laser plasma lighters,
tesla coil lighters, flux lighters, arc
lighters, and double arc lighters). The
assigned provisions would be consistent
with a combination of the existing
requirements applicable to portable
electronic devices powered by lithium
batteries and battery powered portable
electronic smoking devices.
Specifically, each lithium battery must
be of a type which meets the
requirements of each test in the UN
Manual of Tests and Criteria, Part III,
Subsection 38.3 and must not exceed
the size limits authorized for portable
electronic devices. Recharging of the
devices and/or the batteries on board
the aircraft is not permitted consistent
with the requirements for portable
electronic smoking devices. In addition,
lithium battery powered lighters
without a safety cap or means of
protection against unintentional
activation are prohibited in carry-on
baggage, checked baggage, and when
carried on one’s person.

PHMSA is revising paragraph (a)(3),
to authorize medical devices containing
radioactive material fitted externally as
the result of medical treatment,
consistent with the ICAO Technical
Instructions. In addition, the reference
to implanted medical devices
containing lithium batteries is removed.
For medical devices containing lithium
batteries (including those implanted,
externally fitted, or carried by
passengers or crew members) the
quantity limits provided in (a)(18)(i) or
(ii) apply, as applicable.

PHMSA is revising paragraph (a)(14)
for consistency with the ICAO
Technical Instructions and other
paragraphs in this section. The first
sentence is revised to clarify that the
paragraph is applicable to battery
powered heat-producing devices rather
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than “electrically powered” articles. For
lithium battery powered devices,
quantity limits are added in new
paragraphs (i) and (ii) consistent with
the existing requirements applicable to
portable electronic devices powered by
lithium batteries and battery powered
portable electronic smoking devices.
The requirements for spare batteries are
revised to reference the provisions for
spare batteries in paragraph (a)(18).

PHMSA is revising paragraph (a)(15)
by adding a new paragraph (vi) to
separate and clarify the handling
requirements applicable to each “non-
spillable”” and “dry sealed” battery
presently prescribed in paragraph (v).
PHMSA is also adding a new paragraph
(vii) to authorize passengers with
restricted mobility to carry a spare non-
spillable or dry sealed battery for their
mobility aid. Prior to this rulemaking,
spare lithium batteries were permitted
for passengers with lithium battery-
powered mobility aids; this was deemed
acceptable for mobility aids equipped
with non-spillable or dry sealed
batteries. This action is consistent with
the ICAO Technical Instructions.

PHMSA is amending provisions for
carriage of wheelchairs or other mobility
aids equipped with a lithium ion battery
by removing the requirement that
“collapsible” mobility aids necessitate
removal of the battery. The intent of the
existing requirement was to allow the
removal of the batteries from
lightweight collapsible mobility aids
when these do not afford any protection
to the batteries. However, the existing
text in both the HMR and ICAO
Technical Instructions can be construed
to mean that if the battery was designed
to be removable from the mobility aid,
that it must be removed in all
circumstances, even when adequate
protection to the batteries is provided.
In cases when the batteries are
adequately protected, it is preferable
that they remain installed in the
mobility aid; however, there may be
situations when that is not possible or
safe to do, and in these cases the
batteries must be removed. Therefore, in
this final rule, PHMSA is amending
(a)(17)(v) by removing the word
“collapsible” and clarifying that when
the wheelchair or mobility aid does not
provide adequate protection to the
battery, that the battery must be
removed and handled in accordance
with the existing conditions prescribed
in (a)(17)(v)(A) through (E).

PHMSA is amending the provisions
for carriage of portable electronic
devices (PEDs) containing lithium
batteries to address safety concerns
requiring passengers to carry PEDs in
checked baggage. Consistent with the

ICAO Technical Instructions,
§175.10(a)(18) is revised to require that
when PEDs powered by lithium
batteries are in checked baggage, they
must be completely powered off and
protected to prevent unintentional
activation or damage. PHMSA received
a comment from Yvonne Keller noting
that in an October 18, 2018, final rule
[Docket No. PHMSA-2015-0100 (HM-
259) [83 FR 52878], PHMSA amended
paragraph (a)(18)(i) to authorize
passengers and crewmembers to carry
on board an aircraft lithium metal
battery-powered portable medical
electronic devices and two spare
batteries for those devices exceeding 2
grams of lithium content per battery, but
not exceeding 8 grams of lithium
content per battery, with the approval of
the operator. We agree that the NPRM
did not account for this amendment.
Therefore, in this final rule, we are
revising this paragraph consistent with
the earlier published final rule.

PHMSA is revising the carriage
requirements for battery-powered
portable electronic smoking devices in
paragraph (a)(19). The 2015-2016
Edition of the ICAO Technical
Instructions incorporated provisions
prohibiting passengers and crew from
carrying such devices in checked
baggage or recharging them in the cabin,
and requiring that any spare batteries be
protected from short circuit. In a
working paper (DGP/26-WP/42)
submitted by the United States at the
ICAO DGP/26 meeting, it was reported
that even after the prohibition, 10
incidents involving these devices were
documented between May 2015 and
May 2017. As described in the working
paper, seven of the incidents occurred
inside a passenger aircraft and three
occurred inside an airport. These
incidents typically involved the
electronic smoking device while it was
being transported in carry-on baggage,
with the suspected cause of the majority
of these incidents being the accidental
activation of the device.

In this final rule, PHMSA is aligning
the HMR with the ICAO Technical
Instructions by requiring passengers or
crew to take effective measures for
preventing accidental activation of the
heating element of the device when
transporting such devices in carry-on
baggage on board passenger aircraft.
Examples of effective measures include,
but are not limited to: Removing the
battery from the electronic smoking
device; separating the battery from the
heating coil; placing the electronic
smoking device into a protective case;
using a protective cover, safety latch, or
locking device on the electronic
smoking device’s heating coil activation

button; and electronics or technology in
the device designed to prevent
accidental activation, such as those
requiring the electronic smoking device
to be powered on before the heating coil
button can be activated.

PHMSA is adding a new paragraph
(a)(26) that amends the passenger
provisions for carriage of baggage
equipped with lithium batteries (e.g.,
smart baggage) intended to power
features designed to make travel easier,
such as location tracking, PED battery
charging, short range wireless
connections, digital weighing, or
motors. To address concerns that
passengers would check baggage
containing lithium batteries (e.g., power
banks) despite existing requirements
that articles whose primary purpose is
to provide power to another device be
carried as spare batteries in the cabin as
carry-on baggage, the ICAO Technical
Instructions were amended to require
that passengers remove lithium batteries
from baggage they intend to check, in
accordance with the provisions for spare
batteries. Specifically, baggage equipped
with a lithium battery or batteries is
required to be carried as carry-on
baggage, unless the battery or batteries
are removed from the baggage. Once the
battery or batteries are removed from
baggage intended to be checked, the
battery or batteries must be carried in
the cabin in accordance with the
provisions for spare batteries prescribed
in paragraph (a)(18). This restriction in
checked baggage does not apply to
baggage containing lithium metal
batteries with a lithium content not
exceeding 0.3 grams, or lithium ion
batteries with a Watt-hour rating not
exceeding 2.7 Wh.

PHMSA received a comment from
Alaska Airlines requesting that
additional text be added to clarify that
batteries must be removable without the
use of any tool for baggage to be carried
on, in the event the bag must
subsequently be placed in the cargo
compartment. However, in the NPRM,
we proposed to align with the text of the
ICAO Technical Instructions, which
does not include this requirement. The
requested language would, therefore,
result in unalignment with the ICAO
Technical Instructions and additional
changes in existing practices in
manufacturing and design of these types
of bags.

Section 175.33 Shipping Paper and
Information to the Pilot-in-Command

Section 175.33 establishes
requirements for shipping papers and
for the notification of the pilot-in-
command when hazardous materials are
transported by aircraft. Consistent with
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revisions to the ICAO Technical
Instructions, in paragraph (a)(13)(i),
PHMSA is including a requirement to
indicate the airport at which the lithium
batteries will be unloaded in the
information to the pilot-in-command
when a summary is used for lithium
batteries. Including the airport at which
the batteries will be unloaded is
consistent with the existing
authorization in paragraph (a)(12) to use
a summary instead of the default
information to the pilot in command for
“UN 1845, Carbon dioxide, solid (dry
ice).” Yevon Keller commented noting
that the HM—-2150 NPRM did not take
into account recent changes to this
section made in an October 18, 2018,
final rule [Docket No. PHMSA—-2015—
0100 (HM-259); 83 FR 52878]. The
NPRM did not fully account for this
amendment and, in this final rule, we
are revising paragraphs (a)(12) and (13)
to make them editorially consistent with
the earlier published final rule.
Additionally, in a recent interim final
rule (IFR) published March 6, 2019,
[HM—-2241; 84 FR 8006], PHMSA made
revisions to some lithium battery
requirements in the HMR.16 As part of
the IFR, we made changes to
§ 173.185(c) including redesignating
paragraph (c)(4)(vi) as paragraph (c)(5).
However, in the HM—-224I IFR, we did
not make a conforming amendment to
§175.33, specifically § 175.33(a)(13)(iii),
which continued to incorrectly
reference §173.185(c)(4)(vi). As such,
the reference in § 175.33(a)(13)(iii)
should be to § 173.185(c)(5), as this will
correctly indicate that UN3480,
UN3481, UN3090, and UN3091
materials prepared in accordance with
§ 173.185(c)(5) are still required to
appear on the information to the pilot-
in-command. This HM-2150 final rule
makes that necessary editorial
correction.

Section 175.78 Stowage Compatibility
of Cargo

Section 175.78 prescribes the stowage
compatibility of hazardous materials
offered for transportation by aircraft.
Consistent with international standards,
in a March 30, 2017, final rule [HM—
215N; 82 FR 15796], PHMSA added new
Class 3 HMT entry ‘“UN 3528,”
applicable to the fuel contained in
engines and machinery powered by
Class 3 flammable liquids. In
accordance with the segregation
requirements prescribed in this section,
engines and machinery classified under
the new UN 3528 entry in Class 3 are
required to be segregated from

16 https://www.govinfo.gov/content/pkg/FR-2019-
03-06/pdf/2019-03812.pdf.

dangerous goods with a primary or
subsidiary hazard of Division 5.1. Prior
to the addition of the UN 3528 HMT
entry, such engines and machinery were
classed in Class 9 and, therefore, not
required to be segregated from Division
5.1 materials. The packing requirements
by air for UN 3528 require engines to be
drained and the tank caps fitted
securely. These precautions ensure that
there is only a negligible amount of
residual fuel remaining. There is no
indication that, as prepared for
transport, UN 3528 poses any more
hazard now that would require these
items to be segregated than when these
items were previously identified as a
Class 9. Therefore, in this final rule,
PHMSA is adding an exception to the
segregation requirement by including a
“Note 3" to the paragraph (b)
Segregation Table and adding a new
paragraph (c)(8) stating that materials
consigned under UN 3528 need not be
segregated from packages containing
hazardous materials in Division 5.1.
Consistent with the ICAO Technical
Instructions, PHMSA is requiring that
packages and overpacks containing
lithium cells and batteries that bear the
Class 9 label must not be stowed on an
aircraft next to, in contact with, or in a
position that would allow interaction
with, packages or overpacks containing
other hazardous materials in Class 1
(other than Division 1.4S), Division 2.1,
Class 3, Division 4.1 and Division 5.1.
Specifically, the current paragraph (b) is
reformatted into two paragraphs. A new
paragraph (b)(2) is added to prescribe
the segregation requirements applicable
to lithium cells and batteries. The
existing Segregation Table is revised by
adding the necessary columns and rows
representing hazard classes not
presently in the Table. These changes to
the Table indicate that hazardous
materials in the classes described above
must be segregated from packages and
overpacks containing lithium cells or
batteries prepared in accordance with
§173.185(b)(3) and (c)(4)(vi). PHMSA is
taking this action to promote
consistency with the ICAO Technical
Instructions and in response to a NTSB
recommendation (A-16-001). The
recommendation stemmed from NTSB’s
investigation of the July 28, 2011, in-
flight fire and crash of Asiana Airlines
Flight 991, which resulted in the loss of
the aircraft and crew. The investigation
report cited as a contributing factor the
flammable materials and lithium ion
batteries that were loaded together
either in the same or adjacent pallets.
PHMSA received two comments from
COSTHA and Alaska Airlines in
support of the segregation requirements.
Alaska Airlines supports the changes to

the segregation requirements and
COSTHA supports the new Note 3 in
§175.78 exempting “UN3528” from
Division 5.1 segregation requirements.
Alaska Airlines asked if it was an
oversight that PHMSA did not propose
to amend § 175.310(c)(1)(ii) to include
similar prohibitions on shipping lithium
metal and lithium ion batteries with
flammable liquids, which authorizes
transportation of flammable liquid fuel
by passenger and cargo aircraft when
other means of transportation are
impracticable. Shipments made in
accordance with § 175.310 may vary
from the packaging references and
quantity limits listed in Columns 7, 8,
and 9 of the HMT. PHMSA did not
propose or intend to propose
amendments to § 175.310 in the NPRM.
As no amendments were proposed to
this section or these provisions, we are
not amending the requirements in this
section in this final rule. The FAA and
PHMSA have agreed to look at the issue
further and any potential future
rulemaking action would afford
stakeholders the opportunity to review
and provide comments.

Part 176—Carriage by Vessel

Section 176.30 Dangerous Cargo
Manifest

Section 176.30 prescribes
requirements for DCMs, lists, or stowage
plans required to be carried aboard
vessels transporting hazardous
materials. For consistency with the
IMDG Code in this final rule, PHMSA is
adding a new paragraph (a)(9) to require
that DCMs include information on
shipments of excepted packages
containing Class 7 materials. For
shipments of excepted packages
containing Class 7 material only the UN
identification number, the name and
address of the consignor and the
consignee, and the stowage location of
the hazardous material on board the
vessel is required to be entered on the
DCM, list, or stowage plan carried
aboard the vessel.

Section 176.84 Other Requirements for
Stowage, Cargo Handling, and
Segregation for Cargo Vessels and
Passenger Vessels

Section 176.84 prescribes the
meanings and requirements for
numbered or alphanumeric stowage
provisions for vessel shipments listed in
column (10B) of the §172.101 HMT.
The provisions in § 176.84 are separated
into general stowage provisions, which
are defined in the “table of provisions”
in paragraph (b), and the stowage
provisions applicable to vessel
shipments of Class 1 explosives, which



https://www.govinfo.gov/content/pkg/FR-2019-03-06/pdf/2019-03812.pdf
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are defined in the table in paragraph
(c)(2). In a previous final rule [Docket
No. PHMSA-2015-0273 (HM-215N); 82
FR 15796], a subsidiary hazard of 6.1
was added to the UN 2977 and UN 2978
uranium hexafluoride entries, and the
primary hazard for UN 3507, Uranium
hexafluoride, radioactive material,
excepted package was changed from 8 to
6.1. Consequential amendments to the
stowage and segregation requirements
codes for these materials were not
addressed at the time of these changes
in the IMDG Code or the HMR. In this
final rule, we are adding new stowage
provisions that clarify what segregation
requirements apply to shipments of
uranium hexafluoride.

PHMSA is adding a new stowage
provision 151 and assigning it to the UN
2977 and UN 2978 uranium
hexafluoride entries. This new stowage
provision requires segregation for Class
7 materials to apply to uranium
hexafluoride shipped under these two
UN numbers.

Additionally, consistent with
Amendment 39-18 of the IMDG Code,
PHMSA is adding a new stowage
provision 152 and assigning it to UN
3507, Uranium hexafluoride, radioactive
material, excepted package. This new
stowage provision requires segregation
for Class 8, but excepts segregation in
relation to Class 7 materials. This
exception to the general segregation
requirements between Class 8 and Class
7 materials allows shipments of
excepted packages of uranium
hexafluoride to be stowed in close
proximity to shipments of fully
regulated uranium hexafluoride.

Based on changes to the IMDG Code
to address the appropriate segregation
requirements for shipments of uranium
hexafluoride, PHMSA is adding a new
stowage provision 153 and assigning it
to the UN 2977 and UN 2978 uranium
hexafluoride HMT entries. This new
stowage provision requires these
materials to be stowed “‘separated
longitudinally by an intervening
complete compartment or hold from”
Divisions 1.1, 1.2, and 1.5.

Based on changes to the IMDG Code
to provide additional flexibility in the
stowage requirements for jet perforating
guns, PHMSA is adding a new stowage
provision 154 and assigning it to the NA
0124, NA 0494, UN 0494, and UN 0124
jet perforating gun HMT entries. This
new stowage provision indicates that,
notwithstanding the stowage category
assigned to the entries in the HMT, jet
perforating guns may be stowed in
accordance with the provisions of
packing instruction US 1 in § 173.62.
These jet perforating guns are currently
assigned to stowage categories “02”” and

“04.” Both stowage categories require
stowage in closed cargo transport units.
The inclusion of new stowage provision
154 clarifies that regardless of the
stowage category assigned, jet
perforating guns offered in accordance
with US 1 in § 173.62 are not required
to be offered for transport or transported
in closed cargo transport units.

Part 178—Specifications for Packagings

Section 178.71 Specifications for UN
Pressure Receptacles

Section 178.71 prescribes
specifications for UN pressure
receptacles. Consistent with the UN
Model Regulations, PHMSA is
amending paragraphs (d)(2), (), (i), (j),
and (q)(12), to reflect the adoption of the
latest ISO standards for the design,
construction, and testing of gas
cylinders and their associated service
equipment. In paragraph (d)(2), PHMSA
is adding a phase out date for ISO
13340:2001, which is authorized for
valves manufactured until December 31,
2020, and incorporating by reference
ISO 14246:2014 (E) “Gas cylinders—
Cylinder valves—Manufacturing tests
and examination,” which addresses
initial inspection and testing
requirements for valves. ISO 13340:2001
is being phased out because the
applicable valve requirements have
been incorporated into ISO 11118:2015.
In paragraph (f), PHMSA is amending
the title of the paragraph to include
pressure drums and adding ISO 21172—
1:2015(E), “Gas cylinders—Welded steel
pressure drums up to 3 000 litres
capacity for the transport of gases—
Design and construction—Part 1:
Capacities up to 1 000 litres” in new
paragraph (f)(4). A note was added to
the UN Model Regulations that
authorizes welded steel gas pressure
drums with dished ends convex to
pressure to be used for the transport of
corrosive substances provided all
applicable additional requirements are
met, irrespective of section 6.3.3.4 of
this standard which prohibits such
use.1? Therefore, PHMSA is authorizing
the same deviation from the ISO
standard in paragraph (f).

In addition, in paragraph (i), PHMSA
is adding a phase out date for ISO
11118:1999 “Gas Cylinders for Non-
refillable Metallic Gas Cylinders,”
which is authorized until December 31,
2020, and replacing it with the new
standard, ISO 11118:2015. In paragraph
(j), PHMSA is adding a phase out date
for ISO 111120:1999, “Gas Cylinders for
Refillable Seamless Steel Tubes,” which

17 https://www.unece.org/fileadmin/DAM/trans/
doc/2015/dgac10c3/UN-SCETDG-48-INF49_e_.pdf.

is authorized until December 31, 2022,
and replacing it with ISO 111120:2015.
In paragraph (q)(12), PHMSA is
incorporating ISO/TR 11364, “Gas
cylinders—Compilation of national and
international valve stem/gas cylinder
neck threads and their identification
and marking system” to specify a
harmonized identification code and
marking system for both cylinders and
valves.

Section 178.75

Section 178.75 prescribes
specifications for multi-element gas
containers (MEGCs). In paragraph
(d)(3)(v), PHMSA is adding a phase out
date for ISO 11120:1999, which is
authorized for construction and testing
of receptacles of MEGCs until December
31, 2022, and authorizing the new,
updated standard ISO 11120:2015.
Changes to the new edition of this
standard include the addition of an
annex outlining typical chemistry
groupings for seamless steel tubes, the
addition of nickel chromium
molybdenum steel, the modification of
ultrasonic examination provisions, and
revisions to the provisions for the
design of tubes for embrittling gases.

Section 178.601 General Requirements

Section 178.601 prescribes the general
requirements for test procedures for
non-bulk packagings and packages. A
test report must be prepared and made
available to a user of a packaging or a
DOT representative upon request. In
this final rule, PHMSA is requiring in
paragraph (1)(2)(viii) that the test report
for plastic packagings that are subject to
the hydraulic pressure test include the
temperature of the water used for the
test. Tests with different water
temperatures applied to one design type
can produce different test results (pass
or fail). This action is consistent with
amendments to the UN Model
Regulations. PHMSA received a
comment from RIPA supporting the
requirement.

Section 178.801 General Requirements

Section 178.801 prescribes the general
requirements for test procedures of an
IBC containing a hazardous material. A
test report for an IBC must be prepared
and made available to a user of a
packaging or a DOT representative upon
request. In this final rule, PHMSA is
requiring in paragraph (1)(2)(viii) that
the test report for rigid plastics and
composite IBCs that are subject to the
hydraulic pressure test must include the
temperature of the water used for the
test. Tests with different water
temperatures applied to one design type
can produce different test results (pass
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or fail). The inclusion of the
temperature of the water used for the
test will allow for tests that more
accurately simulate the original design
type testing when such additional
testing is performed. PHMSA received a
comment from RIPA supporting the
requirement.

Section 178.810 Drop Test

Section 178.810 prescribes the
requirements for an IBC drop test. In the
NPRM, we proposed to amend
paragraph (c)(1), to clarify that the same
IBC or a different IBC of the same design
type may be utilized for the required
drop tests. PHMSA received a comment
from Frits Wybenga noting that IBCs
exceeding 450 L (0.45 cubic meters)
capacity only require one drop test and
that our proposed language could
confuse users. PHMSA agrees and has
determined that (c)(2), addressing IBC
design types with a capacity of 0.45
cubic meters or less is the most
appropriate paragraph for this
provision. As such, we are amending
paragraph (c)(2).

Part 180—Continuing Qualification and
Maintenance of Packagings

Section 180.207 Requirements for
Requalification of UN Pressure
Receptacles

Section 180.207 prescribes
requirements for requalification of UN
pressure receptacles. In March 2017,
PHMSA published a final rule under
Docket HM—215N [82 FR 15796 (March
30, 2017)]. In this rule, PHMSA
amended the HMR to expand
recognition of cylinders and pressure
receptacles, cargo tank repair facilities,
and certificates of equivalency in
accordance with the Transport Canada
TDG Regulations. The goal of these
amendments is to promote flexibility
and permit the use of advanced
technology for the requalification and
use of pressure receptacles, to provide
for a broader selection of authorized
pressure receptacles, to reduce the need
for special permits, and to facilitate
cross-border transportation of these
cylinders. Section § 171.12(a)(4) permits
the transportation of a cylinder
authorized by Transport Canada TDG
Regulations to, from, or within the
United States. In HM—215N, PHMSA
amended (a)(4)(ii) to authorize the use
of Canadian manufactured cylinders.
Specifically, PHMSA authorized the
transportation of CTC, CRC, BTC, and
TC cylinders that have a corresponding
DOT specification cylinder prescribed
in the HMR. HM-215N did not remove
or amend existing requirements for DOT
specification cylinders; rather, PHMSA

provided that a shipper may use either
a DOT specification cylinder or a TC
cylinder, as appropriate. In this final
rule, PHMSA is clarifying the
amendments in HM—-215N and allowing
for the requalification of “CAN” marked
UN cylinders in the United States.

In the NPRM, PHMSA proposed that
cylinders marked with the letters
“CAN” for Canada as a country of
manufacture or a country of approval
may be requalified in the United States,
provided the requirements in §§178.69,
178.70, and 178.71, as applicable, are
met. PHMSA received a comment from
Transport Canada stating that it
disagrees that UN cylinders marked
with the letters “CAN” must comply
with the U.S. manufacturing and
approval requirements in §§ 178.69,
178.70, and 178.71, as the cylinders are
manufactured to comply with the TDG
Regulations. Transport Canada
recommended that consistent with the
reciprocity provisions for TC cylinders
added in the HM—215N final rule, UN
cylinders marked with the letters
“CAN” be requalified and marked by a
facility registered by Transport Canada
in accordance with the Transport
Canada TDG Regulations. PHMSA
agrees with the commenter that
allowing this method of requalification
is consistent with previous amendments
concerning requalification of Canadian
pressure vessels using TDG Regulations,
promotes U.S. and Canadian regulatory
reciprocity and facilitates international
trade. In this final rule, PHMSA is
revising paragraph (a)(2) per the
recommendation from Transport
Canada.

Consistent with changes to the UN
Model Regulations, PHMSA is revising
paragraph (d)(1) to incorporate ISO
16148:2016, which addresses the
requalification of seamless steel
cylinders and tubes. This addition
allows the internal inspection and
hydraulic pressure test for seamless
steel ISO cylinders and tubes to be
replaced by non-destructive testing
methods identified in ISO 16148:2016.
Non-destructive test methods in this
ISO standard have been updated to
provide a method for evaluating the
significance of acoustic emission
examination identifed emission sources.
This standard specifies the ultrasonic
examination method as a follow-up
procedure to evaluate the significance of
sources identified through acoustic
emissions examinations. Additionally,
in paragraph (d)(4), PHMSA is adding a
phase out date for ISO 11623:2002,
which is authorized for inspection and
testing of composite UN cylinders until
December 31, 2020, and authorizing the
new standard, ISO 11623:2015. Finally,

PHMSA is adding new paragraph (d)(6)
to incorporate inspection and
maintenance requirements for cylinder
valves as found in ISO 22434:2006
“Transportable gas cylinders—
Inspection and maintenance of cylinder
valves.” Changes to the revised standard
include: Up-to-date terminology,
particularly for the various types of
composite cylinders; up-to-date
references to additional documents for
steel and aluminum-alloy liner
materials; and an update of some
photographs to provide sharper
examples of damage.

Section 180.217 Requalification
Requirements for MEGCs

Section 180.217 contains
requalification requirements for MEGCs.
PHMSA received a comment from
Transport Canada that the HM-215N
final rule did not extend reciprocity to
the requalification of MEGCs performed
by facilities registered with Transport
Canada. The commenter noted that
having mutual recognition for cylinder
requalification was one of the main
goals of the U.S.-Canada Regulatory
Cooperation Council. PHMSA agrees
that the ability to requalify MEGC’s is
consistent with previous amendments
concerning pressure vessels and
promotes U.S. and Canadian regulatory
reciprocity and facilitates international
trade. In this final rule PHMSA is
revising paragraph (a) by authorizing
MEGGC s to be requalified by a facility
registered by Transport Canada in
accordance with the Transport Canada
TDG Regulations.

VI. Regulatory Analyses and Notices

A. Statutory/Legal Authority for This
Final Rule

This final rule amends the HMR to
maintain alignment with international
standards by incorporating various
amendments, including changes to
proper shipping names, hazard classes,
packing groups, special provisions,
packaging authorizations, air transport
quantity limitations, and vessel stowage
requirements. This final rule is
published under the statutory authority
of Federal hazardous materials
transportation law (Federal hazmat law;
49 U.S.C. 5101 et seq.). Section 5103(b)
of Federal hazmat law authorizes the
Secretary of Transportation to prescribe
regulations for the safe transportation,
including security, of hazardous
materials in intrastate, interstate, and
foreign commerce. Additionally, 49
U.S.C. 5120(b) authorizes the Secretary
to ensure that, to the extent practicable,
regulations governing the transportation
of hazardous materials in commerce are
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consistent with standards adopted by
international authorities. The
Secretary’s authority is delegated to
PHMSA at 49 CFR 1.97.

B. Executive Order 12866 and DOT
Regulatory Policies and Procedures

This final rule is not considered a
significant regulatory action under
section 3(f) of Executive Order (E.O.)
12866, Regulatory Planning and Review,
58 FR 51735 and, therefore, was not
formally reviewed by the Office of
Management and Budget. This final rule
is not considered a significant rule
under the Department of
Transportation’s Policies and
Procedures for Rulemakings (DOT Order
2100.6; Dec. 20, 2018).

E.O. 12866 requires agencies to design
regulations “in the most cost-effective
manner,” to make a ‘“reasoned
determination that the benefits of the
intended regulation justify its costs,”
and to develop regulations that “impose
the least burden on society.” In this
final rule, PHMSA accomplishes the
directives of E.O. 12866 by harmonizing
the HMR with widely used consensus
international standards to address
specific safety concerns, reduce
regulatory burdens, and facilitate
international trade. Such alignment
promotes international trade through
standardization, facilitates domestic
transportation and reduces regulatory
burden by using a single set of guiding
principles worldwide.

Overall, the issues discussed in this
final rule promote the continued safe
transportation of hazardous materials
while producing net cost savings. Cost
savings are derived from generalized
harmonization effects (such as avoided
costs of compliance) and the specific
provisions related to corrosivity
classification that adds alternative
packing group assignment methods to
classify corrosive mixtures without
conducting physical testing. Details on
the estimated cost savings and benefits
of this final rule can be found in the
rule’s Regulatory Impact Analysis (RIA),
which is available in the public docket.

Based on the discussions of benefits
and costs provided above, PHMSA
estimates discounted net cost savings at
a 3 percent discount rate of
approximately $93,000-$2.2 million per
year and at a 7 percent discount rate of
approximately $55,000—$2.1 million per
year. Please see the complete RIA for a
more detailed analysis of the costs and
benefits of this final rule.

C. Executive Order 13771

This final rule is considered an E.O.
13771 deregulatory action. Details on
the estimated cost savings of this final

rule are discussed in the rule’s RIA,
which has been uploaded to the docket.

D. Executive Order 13132

This final rule was analyzed in
accordance with the principles and
criteria contained in E.O. 13132,
Federalism, 64 FR 43255. E.O. 13132
requires agencies to assure meaningful
and timely input by State and local
officials in the development of
regulatory policies that may have
“substantial direct effects on the States,
on the relationship between the national
government and the States, or on the
distribution of power and
responsibilities among the various
levels of government.” The regulatory
changes in this final rule may preempt
State, local, and Indian tribe
requirements but do not have
substantial direct effects on the States,
the relationship between the national
government and the States, or the
distribution of power and
responsibilities among the various
levels of government. Therefore, the
consultation and funding requirements
of Executive Order 13132 do not apply.

The Federal hazardous materials
transportation law contains an express
preemption provision, 49 U.S.C.
5125(b), that preempts State, local, and
Indian tribe requirements on certain
covered subjects, unless the non-Federal
requirements are ‘“‘substantively the
same” as the Federal requirements:

(1) The designation, description, and
classification of hazardous material;

(2) The packing, repacking, handling,
labeling, marking, and placarding of
hazardous material;

(3) The preparation, execution, and
use of shipping documents related to
hazardous material and requirements
related to the number, contents, and
placement of those documents;

(4) The written notification,
recording, and reporting of the
unintentional release in transportation
of hazardous material; and

(5) The design, manufacture,
fabrication, inspection, marking,
maintenance, recondition, repair, or
testing of a packaging or container
represented, marked, certified, or sold
as qualified for use in transporting
hazardous material in commerce.

This final rule addresses covered
subject items (1), (2), (3), and (5) above.
Therefore, this final rule preempts State,
local, or tribal requirements concerning
these subjects unless the non-Federal
requirements are ‘‘substantively the
same’’ as the Federal requirements.
PHMSA received no comments on the
NPRM regarding the effect of the
adoption of the specific proposals on
State, local or tribal governments.

E. Executive Order 13175

This final rule was analyzed in
accordance with the principles and
criteria contained in E.O. 13175,
Consultation and Coordination with
Indian Tribal Governments, 65 FR
67249. E.O. 13175 requires agencies to
assure meaningful and timely input
from Indian tribal government
representatives in the development of
rules that significantly or uniquely
affect Tribal communities by imposing
“substantial direct compliance costs” or
“substantial direct effects” on such
communities or the relationship and
distribution of power between the
Federal government and Indian tribes.
This final rule is likely to affect offerors
and carriers of hazardous materials,
some of whom are small entities, such
as chemical manufacturers, users and
suppliers, packaging manufacturers,
distributors, and training companies. It
does not impose substantial direct
compliance costs and does not have
substantial direct effects on Native
American tribal governments. Therefore,
the funding and consultation
requirements of E.O. 13175 do not
apply. Further, PHMSA did not receive
comments on the tribal implications of
the rulemaking.

F. Regulatory Flexibility Act, Executive
Order 13272, and DOT Policies and
Procedures

The Regulatory Flexibility Act (5
U.S.C. 601 et seq.) requires an agency to
review regulations to assess its impact
on small entities, unless the agency
determines that a rule is not expected to
have a significant economic impact on
a substantial number of small entities.
E.O. 13272, “Proper Consideration of
Small Entities in Agency Rulemaking,
68 IR 7990,” requires agencies to
establish procedures and policies to
promote compliance with the
Regulatory Flexibility Act and to
“thoroughly review draft rules to assess
and take appropriate account of the
potential impact” of the rules on small
businesses, governmental jurisdictions
and small organizations. This rule was
developed in accordance with this E.O.
and DOT’s procedures and policies
(DOT Order 2100.6) to promote
compliance with the Regulatory
Flexibility Act and to ensure that the
potential impacts of a regulatory action
on small entities were properly
considered.

Section 603(b) of the Regulatory
Flexibility Act requires an analysis of
the possible impact of the rule on small
entities, including the need for the rule,
the description of the action, the
identification of potentially affected
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small entities, the reporting and
recordkeeping requirements, the related
Federal rules and regulations, and the
alternative proposals considered.

PHMSA expects the amendments in
this rule to result in overall net cost
savings and ease the regulatory
compliance burden for shippers engaged
in domestic and international
commerce, including trans-border
shipments within North America.
Additionally, the changes effected by
this rule will relieve U.S. companies,
including small entities competing in
foreign markets, from the burden of
complying with a dual system of
regulations. Therefore, PHMSA expects
that these amendments will not have a
significant economic impact on a
substantial number of small entities.
However, PHMSA solicited comments
in the NPRM on the anticipated
economic impacts to small entities.
Comments from Amazon and NRF to the
NPRM indicated that the requirement to
prepare a test summary and the
subsequent distribution to others in the
supply chain for all lithium cells and
batteries manufactured would have a
disproportionate impact on small
businesses. While the commenters
provided no quantitative context,
PHMSA estimated the burden on
manufacturers and subsequent
distributors for the lithium cell and
battery test summary requirement in the
SBA below to address this issue. Such
analysis for this final rule is as follows,
supplemented by the analysis contained
in the RIA, which can be found in the
docket for this rulemaking:

1. Need for the Final Rule

This final rule adopts the conditional
use of international standards, and
where appropriate, harmonizes
domestic transportation requirements
for hazardous materials with those
found in the applicable international
standards. This harmonization promotes
compliance cost savings, process
efficiencies/time savings, reduced
potential property, health and
environmental damages, and increased
trade flows/reduction in barriers to
trade.

The benefits from the adoption of the
amendments include enhanced
transportation safety resulting from the
consistency of domestic and
international hazard communication
and continued access to foreign markets
by U.S. manufacturers and other
businesses that are transporters of
hazardous materials.

2. Description of the Action

This final rule facilitates the
transportation of hazardous materials in

international commerce by providing
consistency with international
standards. The rule will align the HMR
with international regulations and
standards by incorporating various
amendments, including changes to
proper shipping names, hazard classes,
packing groups, special provisions,
packaging authorizations, air transport
quantity limitations, and vessel stowage
requirements.

3. Identification of Potentially Affected
Small Entities

The term ‘““small entities,” as
described in 5 U.S.C. 601, comprises
small businesses and not-for-profit
organizations that are independently
owned and operated and are not
dominant in their fields and
governmental jurisdictions with
populations of less than 50,000. The
amendments considered here are likely
to affect offerors and carriers of
hazardous materials, some of whom are
small entities, such as chemical
manufacturers, users and suppliers,
packaging manufacturers, distributors,
and training companies.

As noted above, PHMSA expects that
these amendments will not have a
significant economic impact on a
substantial number of small entities.
However, to address comments to the
NPRM indicating that the requirement
to create a test summary for lithium
cells and batteries and for subsequent
distributors to make this information
available to others in the supply chain
would have a disproportionate impact
on small businesses, PHMSA estimated
the burden on manufacturers and
subsequent distributors for the lithium
cells and batteries test summary
requirements. PHMSA identified
approximately 3,700 small entities that
may be impacted by the lithium cell and
battery test summary requirements.
PHMSA examined the entities in NAICS
codes for battery retailers, wholesalers,
and merchants and identified the
percentage of entities in each NAICS
industry that are involved in
distributing batteries based on the sub-
NAICS product series information
provided in the 2012 Economic Census
by Industry. PHMSA assumed that
product manufacturers would include
27.9 percent of Electrical Apparatus and
Equipment, Wiring Supplies, and
Related Equipment Merchant
Wholesalers (NAICS 423610), 50
percent of Power-Driven Handtool
Manufacturing (NAICS 333991) and 100
percent of Electronic Computer
Manufacturing (NAICS 334111) and
Radio and Television Broadcasting and
Wireless Communications Equipment
Manufacturing (NAICS 334220). Finally,

PHMSA determined that retailers would
need to make the test summary
document available to customers.
PHMSA assessed that retailers would
predominantly fall within the All Other
Miscellaneous Store Retailers (NAICS
453998) and that 2.2 percent of all firms
in this sector may be affected. Then
PHMSA multiplied this percent by the
more recent U.S. Census Bureau
Statistics of U.S. Businesses (SUSB)
2016 18 to estimate the total number of
potentially impacted respondents.
Please see the RIA submitted to the
docket for this rulemaking for a more
detailed analysis of these small entities.
As aresult of our analysis on the
impacts test summary document
requirements will have on small
buisnesses, PHMSA believes that
although some small businesses will be
directly impacted, particular firms and
their associated industries are unlikely
to experience significant (i.e., greater
than 1 percent) impacts.
¢ Reporting and recordkeeping
requirements

Reporting and recordkeeping
requirements are discussed in detail in
the RIA submitted to the docket for this
rulemaking and the ‘“Paperwork
Reduction Act” section of this
rulemaking. These requirements will
apply to all regulated entities, including
small entities.

4. Related Federal Rules and
Regulations

PHMSA is unaware of any Federal
rules and regulations that are
substantially similar to the requirements
in this final rule.

5. Alternative Proposals for Small
Business

The Regulatory Flexibility Act directs
agencies to establish exceptions and
differing compliance standards for small
businesses, where it is possible to do so
and still meet the objectives of
applicable regulatory statutes. PHMSA
does not believe there are alternative
compliance standards for small
businesses that still meet the objectives
of these regulatory statutes.

Excepting small entities from the test
summary requirements would not fully
harmonize the HMR with the UN Model
Regulations, IMDG Code, ICAO
Technical Instructions, IATA Dangerous
Goods Regulations and other related
national and international dangerous
goods regulations that require

18 SUSB 2016. Annual Data Tables by
Establishment Industry, Data by Enterprise
Employment Size, U.S. 6-digit NAICS. https://
www.census.gov/data/tables/2016/econ/susb/2016-
susb-annual. html.



https://www.census.gov/data/tables/2016/econ/susb/2016-susb-annual.html

https://www.census.gov/data/tables/2016/econ/susb/2016-susb-annual.html

https://www.census.gov/data/tables/2016/econ/susb/2016-susb-annual.html



Federal Register/Vol.

85, No. 91/Monday, May 11, 2020/Rules and Regulations

27845

manufacturers and distributors of
lithium cells and batteries and
equipment powered by cells and
batteries to make available a “test
summary’’ as specified in the UN
Manual of Tests and Criteria, Sixth
Revised Edition, Amendment 1, Part III,
sub-section 38.3, paragraph 38.3.5. Fully
harmonizing the test summary
requirements allows traceability and
accountability of those involved in the
lithium cells and batteries transport
chain, including small entities, thereby
ensuring that lithium cell and battery
designs offered for transport contain
specific information on the required UN
tests. In addition, it allows those in the
distribution chain, including small
entities, to more easily identify non-
counterfeit products by providing
confirmation to users that the battery is
from a legitimate and compliant source
and that they are receiving, and
potentially reoffering for transportation,
a battery that is of a tested and approved
type. PHMSA believes this may generate
safety benefits if counterfeit batteries are
more likely to rupture, catch fire or
otherwise increase the risk of a
dangerous incident.

6. Conclusion

PHMSA conducted a Small Business
Analysis (SBA) for this final rule (see
RIA in the docket for this rulemaking).
Based on this analysis, PHMSA believes
that some small businesses will be
directly impacted by the lithium cells
and batteries test summary requirement;
however, PHMSA found particular firms
and their associated industries are
unlikely to experience significant
impacts. In particular, PHMSA
demonstrated that the average annual
cost of the test summary document is
less than one percent of the average
annual revenue for each NAICS revenue
category for which data was available.
Please see the RIA for a more detailed
analysis.

Comments from Amazon and NRF to
the NPRM indicated that the
requirement that subsequent
distributors produce a test summary
would have disproportionate impact on
small businesses. While the commenters
provided no quantitative data, PHMSA
did review the initial estimation of
burden on subsequent distributors in
the SBA for the lithium cells and
batteries test summary requirement to
address this issue. Please see the RIA for
this rulemaking in the docket.

Many companies, including small
entities, will realize overall economic
benefits as a result of the amendments
in the final rule. As previously
discussed, PHMSA expects the
amendments in this rule to result in a

net cost savings and ease the regulatory
compliance burden for shippers engaged
in domestic and international
commerce, including trans-border
shipments within North America.
Additionally, the changes effected by
this final rule will relieve U.S.
companies, including small entities,
competing in foreign markets, from the
burden of complying with a dual system
of regulations. Consequently, PHMSA
certifies that this final rule does not
have a significant economic impact on

a substantial number of small entities.

G. Paperwork Reduction Act

PHMSA has analyzed this rule in
accordance with the Paperwork
Reduction Act of 1995 (PRA) (Pub. L.
96-511). PHMSA is revising the
approved information collections under
the following OMB Control Numbers:
OMB Control No. 2137-0018,
“Inspection and Testing of Portable
Tanks and Intermediate Bulk
Containers;” OMB Control No. 2137—
0034, “Hazardous Materials Shipping
Papers & Emergency Response
Information;” OMB Control No. 2137—
0557, “Approvals for Hazardous
Materials;” OMB Control No. 2137-
0572, “Testing Requirements for Non-
Bulk Packaging (Formerly: Testing
Requirements for Packaging);”” OMB
Control No. 2137-0559, “‘Rail Carriers
and Tank Car Tank Requirements, Rail
Tank Car Tanks—Transportation of
Hazardous Materials by Rail.”

OMB Control Number 2137-0018,
“Inspection and Testing of Portable
Tanks and Intermediate Bulk
Containers”

PHMSA anticipates that this final rule
will result in an increase in burden due
to the proposed requirement to indicate
the water temperature during a
hydraulic pressure test for rigid plastics
and composite IBCs. PHMSA does not
estimate an increase in the number of
respondents or responses, because the
proposed amendment only adds burden
for respondents already pressure testing
rigid plastics and composite IBCs.
PHMSA estimates that it will take an
average of 1 additional minute to add
the additional information to the
already required test report. This
information collection currently
accounts for 20 respondents completing
100 test reports per year at 6 minutes
per response. Increasing the burden
time to 7 minutes per response increases
the burden by 33.33 hours. At a mean
hourly wage of $38.77,19 it is estimated

19 Occupation labor rates based on 2017
Occupational and Employment Statistics Survey
(OES) for “First-line supervisors of transportation

to increase annual salary costs by
$1,292.34. PHMSA does not anticipate
this requirement will affect out-of-
pocket expenses.

Annual Increase in Number of
Respondents: 0.

Annual Increase in Number of
Responses: 0.

Annual Increase in Burden Hours:
33.33.

Annual Increase in Salary Costs:
$1,292.34.

Annual Increase in Burden Costs: $0.

OMB Control Number 2137-0034,
“Hazardous Materials Shipping Papers
& Emergency Response Information”

PHMSA estimates that this
rulemaking will result in an overall
increase in burden attributed to the
proposed requirement to create a test
summary for lithium cells and batteries
manufactured after January 1, 2008.
Lithium cell or battery manufacturers
will need to create a test summary for
all the previously manufactured lithium
cells and batteries. Following the
publication of the final rule, PHMSA
will revise the annual burden, as a test
summary will only need to be created
following manufacture of a new lithium
cell and battery. Because this final rule
accounts for previously manufactured
lithium cells and batteries, PHMSA
believes that the burden will
substantially decrease for subsequent
years after a final rule goes into effect.

In the NPRM, PHMSA estimated the
requirement to create a test summary for
lithium cells and batteries manufactured
after June 30, 2003 would result in an
overall increase in burden. In response
to comments received in the NPRM,
discussed in more detail above, PHMSA
is adopting a requirement to require a
test summary for lithium cells and
batteries manufactured after January 1,
2008. This will result in less lithium
cells and batteries requiring test
summaries than estimated in the NPRM.
Cells and batteries that ceased being
manufactured between June 30, 2003
and December 31, 2007 would not
require a test summary or subsequent
distribution to downstream distributors.
In addition, PHMSA is changing the
implementation date for this provision
from year 2020 to year 2022. During the
voluntary compliance period of the final
rule, lithium cell or battery

and material moving workers, except aircraft cargo
handling (53-1048)” in the Plastics and Rubber
Products Manufacturing industry. The hourly mean
wage for this occupation ($26.48) is adjusted to
reflect the total costs of employee compensation
(i.e., benefits) based on the BLS Employer Costs for
Employee Compensation Summary, which
indicates that wages for civilian workers are 68.3
percent of total compensation (total wage = wage
rate/wage % of total compensation).
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manufacturers will need to create a test
summary for all of the previously
manufactured lithium cells and
batteries; after the final rule goes into
effect, lithium cell or battery
manufacturers will need to create a test
summary for newly manufactured
lithium cells and batteries. Therefore,
PHMSA is adding two information
collections associated with this OMB
Control Number—one for lithium cells
and batteries manufactured from
January 1, 2008 to a final rule
implementation date and one
accounting for the annual manufacture
of new lithium cells and batteries after
a final rule compliance date.

In the preliminary RIA, PHMSA
identified 73 domestic lithium cell or
battery manufacturers per U.S. Census’
Annual Survey of Manufactures (NAICS
code 335912).20 PHMSA looked at
publicly available company websites for
35 domestic companies known to
manufacture lithium cells or batteries.21
Of the 35 domestic lithium cell or
battery manufacturers websites that
were reviewed, 14 provided product
information (e.g., specification sheets or
safety data sheets) for specific lithium
cells or batteries the company currently
manufactures or sells. Based on the
information provided on these 14
company websites, the mean number of
lithium cell and battery design types
currently manufactured by these
domestic manufacturers is 32. PHMSA
estimated in the preliminary RIA that
the number of batteries and cells
currently manufactured that were tested
between June 30, 2003 and the
estimated date of a final rule publication
by each domestic lithium cell or battery
manufacture to be 80 per manufacturer
(32 lithium cells or batteries
manufactured x 2.5).22 Therefore, 5,840
new test summaries must be created for
lithium cells or batteries (73
manufacturers x 80 lithium cells or
batteries).

The time to create a test summary is
estimated conservatively at 30 minutes
per document. PHMSA personnel
obtained various existing test reports for
lithium cells and batteries and
completed sample test summary
documents using these test reports with
an average time to complete of 13

202015 County Business Patterns. “Geography
Area Series: County Business Patterns by Legal
Form of Organization.” 2016 Annual Survey of
Manufactures. Annual Survey of Manufactures:
General Statistics: Statistics for Industry Groups
and Industries: 2016 and 2015.

210nly 35 of the identified domestic lithium cell
and battery manufacturers had websites with usable
information containing battery or cell design types.

2225 is a multiplier to account for the
uncertainties noted in the RIA submitted to the
docket for this rulemaking.

minutes. In these exercises, the test
reports contained almost all the
information required for completion of
the test summary. PHMSA expected this
to be the case for most test summaries
and assumes that test reports will be
readily available for most design types,
but to account for the procuring of any
missing information where required, we
have estimated the test summary
completion time to be 30 minutes.
Therefore, PHMSA estimated in the
preliminary RIA that this proposal will
increase burden by 2,920 hours (5,840
test reports x 30 minutes).

To determine the projected salary cost
for preparing new test summaries,
PHMSA estimated in the preliminary
RIA a mean hourly wage rate of
approximately $67.03 23 for a total of
$195,727.76 in salary cost (2,920 burden
hours x $67.03). PHMSA does not
estimate any out-of-pocket expenses for
the creation of the test summary.

As noted above, comments received to
the NPRM indicated that applying the
test summary requirements to batteries
manufactured after June 30, 2003 is too
long of a time frame to include. For the
reasons explained above, PHMSA is
changing this provision to require a test
summary for lithium cells and batteries
manufactured after January 1, 2008.
Therefore, cells and batteries that ceased
being manufactured between June 30,
2003 and December 31, 2007 will not
require a test summary or subsequent
distribution to downstream distributors.
No comments were received regarding
our estimation of the number of
domestic cell and battery
manufacturers, the number of design
types they make, or the time it takes to
develop a test summary. Therefore,
PHMSA is utilizing the preliminary RIA
figures for these items and adjusting to
account for the final rule applicability
date change.

This final rule extends the
applicability date for this provision
from year 2020 to year 2022. This
increases the compliance time from one
year to two years, which results in a
reduction of the costs estimated with
this provision at the NPRM stage. In the
preliminary RIA, PHMSA estimated that
the number of batteries and cells
currently manufactured—that were

23 Occupation labor rates based on 2017
Occupational and Employment Statistics Survey
(OES) for ““Electrical Engineers (17-2070)"" in the
Other Electrical Equipment and Component
Manufacturing industry. The hourly mean wage for
this occupation ($45.78) is adjusted to reflect the
total costs of employee compensation (i.e., benefits)
based on the BLS Employer Costs for Employee
Compensation Summary, which indicates that
wages for civilian workers are 68.3 percent of total
compensation (total wage = wage rate/wage % of
total compensation).

tested between June 30, 2003 and the

estimated date of a final rule

publication—by each domestic lithium
cell or battery manufacture to be 80 per
manufacturer and that 5,840 new test
summaries would need to be created for
lithium cells or batteries. To account for
the change in not requiring the creation
and distribution of test summaries from
batteries and cells manufactured

between June 30, 2003 to January 1,

2008, PHMSA is reducing the

uncertainty multiplier utilized to

determine the number of test summaries
required from 2.5 to 2.0. Based on the
uncertainties noted below, PHMSA
estimates the number of batteries and
cells currently manufactured—that were
tested between January 1, 2008 and the
estimated compliance date of a final
rule—by each domestic lithium cell or
battery manufacture to be 64 per
manufacturer (32 lithium cells or
batteries manufactured x 2). This change
results in a reduction in the number of
test summaries required from 5,840 to

4,672 (32 lithium cells or batteries per

manufacturer x 2 x 73 manufacturers).

Therefore, PHMSA estimates that this

requirement will increase the total

burden by 2,336 hours (4,672 test
reports x 30 minutes).
Uncertainties:

—Information on company websites
generally only accounts for battery
and cells that are currently actively
offered for sale by the company. The
test summary requirement would be
applicable to all batteries and cells
manufactured after January 1, 2008.
Thus, the information available on
manufacturer websites does not
account for these previously made
cells and batteries.

—While several websites did show
component cells for sale, others did
not. It is difficult to know if some
battery manufacturers that only list
completed batteries on their websites
also make their own cells.

—PHMSA identified 14 domestic
lithium battery cell and battery
manufacturers with usable
information on design types on their
websites as a representative sample.
Companies that did not provide
individual product listings on their
websites were not included in the
above calculations. The companies
that were researched constitute a
representative sample of lithium cell
and battery manufacturers because
they make cells and batteries for
automobiles, military, medical, and
portable electronic devices.

To calculate the total salary cost for
preparing new test summaries, PHMSA
estimates in this final analysis a mean
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hourly wage rate of approximately
$67.0278,24 for a total of $156,577 in
salary cost, reduced from the total salary
cost estimated at the NPRM stage of
$195,721.23. Because there is a two year
compliance date, PHMSA estimates that
half of the test summary will be created
in the first year. Therefore, to estimate
first year burden, PHMSA divided the
estimated number of responses by 2,
resulting in half of the estimated annual
burden hours and costs.

Annual Increase in Number of
Respondents: 73.

Annual Increase in Number of
Responses: 2,336.

Annual Increase in Burden Hours:
1,168.

Annual Increase in Salary Costs:
$78,288.

Annual Increase in Burden Costs: $0.

This test summary requirement is also
anticipated to increase the burden for
recordkeeping requirements. As detailed
in the new requirements, the test
summary must be made available for
every cell or battery design type,
including to subsequent distributors,
upon request. For the purposes of this
analysis, PHMSA assumes that in order
to make a test summary available,
manufacturers and downstream
distributors of lithium cells and

batteries will choose the alternative that
requires the least amount of
recordkeeping burden possible. PHMSA
believes the least burdensome method is
to make the test summaries available on
company websites by utilizing links to
battery manufacturer websites where the
information is made available. This
method presumes that cell and battery
manufacturers and distributors maintain
infrastructure such as websites that have
storage capacity to link to these reports.
To estimate the burden hours and
salary costs for this recordkeeping
requirement, in the preliminary RIA,
PHMSA examined entities in NAICS
codes for battery retailers, wholesalers,
and merchants (NAICS 453998 &
423610) and identified the percentage of
entities in each NAICS industry that is
involved in distributing batteries based
on the sub-NAICS product series
information provided in the 2012
Economic Census by Industry. PHMSA
multiplied this percent by the more
recent, 2016 County Business Patterns
estimate of the total number of entities
to estimate the number of potentially
impacted respondents. Based on these
calculations, PHMSA estimated that
5,644 downstream distributors of
lithium cells and batteries comprised of
product manufacturers and distributors/

retailers, in addition to the 73 domestic
manufacturers identified above could be
subject to additional recordkeeping
requirements as a result of this proposal.
PHMSA further estimated that product
manufacturers utilize cells and batteries
from an average of five different cell or
battery manufacturers. Lastly, PHMSA
estimated that distributors and retail
outlets utilize cells and batteries from
an average of 20 cell or battery
manufacturers. See Table 5 for a
breakdown of the lithium cell and
battery supply chain, the number of
estimated entities, and the number of
estimated test summaries that are
required to be made available.

As noted above, to account for the
change in requiring creation and
distribution of test summaries from
batteries and cells manufactured June
30, 2003 to January 1, 2008, PHMSA is
reducing the uncertainty multiplier
utilized in the preliminary RIA to
determine the number of test summaries
required from 2.5 to 2.0. This change
results in a reduction in the number of
test summaries required from 5,840 to
4,672. See below the breakdown of the
lithium cell and battery supply chain,
the number of estimated entities, and
the number of estimated test summaries
required to be made available.

TABLE 5

Individual

: Number of N
Supply chain respondents refggggﬁgglsng
Cells/Batteries to product MANUFACIUIETS .......cc.iiiiiiiiiiiiriieie ettt sttt enne e e 73 5,840
Product manufacturers to distributors/retailers .. 5,224 26,120
Distributors/retailers to customer ....................... 420 8,400
LI ] =1 eSO STRUU RN 5,790 40,360

PHMSA estimated in the preliminary
RIA that ensuring test summaries are
available will take 5 minutes per report
utilizing the electronic methods noted
above.2% This results in a total
recordkeeping requirement of 3,363.33
annual burden hours (40,360 responses
x 5 minutes). At an estimated mean
hourly annual salary wage of
approximately $67.03 26 PHMSA
estimates the salary cost for
recordkeeping will increase by
$225,444.01. PHMSA does not estimate

24 Occupation labor rates based on 2017
Occupational and Employment Statistics Survey
(OES) for “‘Electrical Engineers (17-2070)" in the
Other Electrical Equipment and Component
Manufacturing industry. The hourly mean wage for
this occupation ($45.78) is adjusted to reflect the
total costs of employee compensation (i.e., benefits)
based on the BLS Employer Costs for Employee
Compensation Summary, which indicates that

that this will result in a increase in any
out-of-pocket expenses.

Comments to the NPRM from Amazon
indicated that the requirement that
subsequent distributors produce a test
summary would have disproportionate
impact on small businesses. While the
commenter provided no quantitative
information, PHMSA has reviewed our
initial estimation of burden on
subsequent distributors (both large and
small) and revised our estimated
impact. The initial review of impacts
adequately accounts for the time

wages for civilian workers are 68.3 percent of total
compensation (total wage $67.0278 = wage rate
$45.78/wage % of total compensation 68.3%).

25 Estimated time to create a link to another
website where the information is hosted.

26 Occupation labor rates based on 2017
Occupational and Employment Statistics Survey
(OES) for “Electrical Engineers (17-2070)"" in the

required to ensure a test summary exists
in the least burdensome method of
compliance noted above. However, we
are amending our estimated impact to
account for additional time that may be
needed to verify that appropriate
information exists, either after initial
procurement of the document or link
and verification on request of
subsequent downstream distributors.
This additional time will add another 2
minutes to each test summary
increasing the annual burden hours
from 5 minutes a response to 7 minutes

Other Electrical Equipment and Component
Manufacturing industry. The hourly mean wage for
this occupation ($45.78) is adjusted to reflect the
total costs of employee compensation (i.e., benefits)
based on the BLS Employer Costs for Employee
Compensation Summary, which indicates that
wages for civilian workers are 68.3 percent of total
compensation (total wage = wage rate/wage % of
total compensation).
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a response.?” This results in a total
recordkeeping requirement of 4,572.4
hours (39,192 responses x 7 minutes).
At an estimated mean hourly wage of
$67.03,28 PHMSA estimates the total
cost for recordkeeping increases to
$306,478 from the preliminary estimate
with recordkeeping requirement of
$225,437. To estimate the annual
increases in the number of respondents,
responses and in the burden hours and
costs, PHMSA divides the total
estimated burden by 2, the number of
years of voluntary compliance with this
provision due to the change in the
implementation date as noted above.

Annual Increase in Number of
Respondents: 5,790.

Annual Increase in Number of
Responses: 19,596.

Annual Increase in Burden Hours:
2,286.

Annual Increase in Salary Costs:
$153,239.

Annual Increase in Burden Costs: $0.

PHMSA is adding additional
requirements that would affect the
burden for OMB Control No. 2137-0034,
but PHMSA believes that the overall
effect on the number of respondents and
burden hours are negligible in relation
to the number of respondents and
burden hours currently associated with
this information collection. The
revisions include: A new requirement to
indicate “TEMPERATURE
CONTROLLED” on a shipping paper if
not already indicated in the proper
shipping name, when appropriate;
removing 1-dodecene to the list of
marine pollutants in Appendix B to
§172.101; a new requirement to include
the UN identification number for the
material being offered, the name and
address of the consignor and consignee,
and a container packing certificate on a
Dangerous Cargo Manifest for excepted
packages containing Class 7 materials
transported by vessel.

OMB Control Number 2137-0557,
“Approvals for Hazardous Materials”

We anticipate this final rule will
increase the overall burden for this
information collection request. PHMSA
is adding special provision 347 to four

27 Additional 2 minutes per record to address
additional time that may be needed to verify that
appropriate information exists.

28 Occupation labor rates based on 2017
Occupational and Employment Statistics Survey
(OES) for “‘Electrical Engineers (17-2070)" in the
Other Electrical Equipment and Component
Manufacturing industry. The hourly mean wage for
this occupation ($45.78) is adjusted to reflect the
total costs of employee compensation (i.e., benefits)
based on the BLS Employer Costs for Employee
Compensation Summary, which indicates that
wages for civilian workers are 68.3 percent of total
compensation (total wage = wage rate/wage % of
total compensation).

explosive Division 1.4S entries on the
HMT, which would require the articles
to pass the 6(d) test from Part I of the
UN Manual of Tests and Criteria to
maintain Compatibility Group “S”’
classification. It is estimated that this
will increase the number of annual
respondents by 54. PHMSA estimates
that each respondent will submit 10
applications each year, for a total
increase of 540 annual responses (54
respondents x 10 responses). PHMSA
estimates that each application will take
4.75 hours to complete, for a total
increase of 2,565 annual burden hours
(2,500 response x 4.75 hours). Please see
the RIA submitted to the docket for this
rulemaking for more information. At a
mean hourly wage of $79.06,29 PHMSA
estimates an increase of $202,797 in
salary costs. PHMSA does not estimate
any additional out-of-pocket expenses.

Annual Increase in Number of
Respondents: 54.

Annual Increase in Number of
Responses: 540.

Annual Increase in Burden Hours:
2,565.

Annual Increase in Salary Costs:
$202,797.

Annual Increase in Burden Costs: $0.

PHMSA is also adding additional
requirements that would affect the
burden for OMB Control No. 2137-0557,
but PHMSA believes that the overall
effect on the number of respondents and
burden hours are negligible in relation
to the number of respondents and
burden hours associated with this OMB
Control Number. PHMSA expects a
minimal increase due to the proposed
revision of special provision A105,
which would allow a person to obtain
approval from the Associate
Administrator for Hazardous Materials
Safety if the quantity of hazardous
materials exceeds the quantity limits
and applicability provisions of
§173.222(c). PHMSA also expects a
minimal decrease in the number of
approval applicants based on the
adoption of a new entry in the §173.224
Self-Reactive Materials Table and the
adoption of three new entries in the
§173.225 Organic Peroxide Table.
Respondents wishing to offer these
materials in transportation, are no
longer required to obtain approval from

29 Occupation labor rates based on 2017
Occupational and Employment Statistics Survey
(OES) for “Chemical Engineers (17-2041)" in the
Chemical Manufacturing industry. The hourly mean
wage for this occupation ($54) is adjusted to reflect
the total costs of employee compensation based on
the BLS Employer Costs for Employee
Compensation Summary, which indicates that
wages for civilian workers are 68.3 percent of total
compensation (total wage = wage rate/wage % of
total compensation).

the Associate Administrator for
Hazardous Materials Safety.

OMB Control No. 2137-0572, “Testing
Requirements for Non-Bulk Packaging
(Formerly: Testing Requirements for
Packaging)”

PHMSA estimates this rulemaking
will result in an increase in burden due
to the proposed requirement to include
the water temperature during the
hydraulic pressure test for plastic non-
bulk packagings. PHMSA does not
estimate an increase in the number of
respondents or responses, because the
proposed amendment only adds burden
to persons currently pressure testing
plastic non-bulk packagings.

OMB Control Number 2137-0572, as
currently approved by OMB, is divided
into five Information Collections (IC),
one of which is identified as Testing
Requirements for Non-Bulk Packaging.
This IC is specific to the requirements
in §178.601 for creating the test report.
As mentioned in the approved
supporting statement (see reginfo.gov),
PHMSA has estimated that 5,000
persons will complete this requirement
based on historic stakeholder feedback.
It’s important to note, that this IC is not
specific to each packaging type, instead
it is for all persons testing non-bulk
packaging.

In the approved IC, PHMSA estimated
a total of 2 hours for the creation of each
test report. Because the change in
requirement is only for a small subset of
the 5,000 respondents, PHMSA
estimated an increase of 1 minute to
determine the appropriate water
temperature and note in the existing test
report. This accounts for a reasonable
average increase for all persons
completing the test report. At a mean
hourly wage of $68.58,30 it is estimated
to increase annual salary costs of
$17,145 (5,000 x 3 = 15,000 responses
X 1 min/= 15,000 minutes) (15,000
minutes/60 = 250 hours x $68.58 =
$17,145). PHMSA does not anticipate
this requirement to affect out-of-pocket
expenses.

Annual Increase in Number of
Respondents: 0.

Annual Increase in Number of
Responses: 0.

30 Occupation labor rates based on 2017
Occupational and Employment Statistics Survey
(OES) for “Transportation, Storage, and Distribution
Managers (11-3071)” in the Transportation and
Warehousing industry. The hourly mean wage for
this occupation ($48.43) is adjusted to reflect the
total costs of employee compensation based on the
BLS Employer Costs for Employee Compensation
Summary, which indicates that wages for civilian
workers are 68.3 percent of total compensation
(total wage = wage rate/wage % of total
compensation).
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Annual Increase in Burden Hours:
250.

Annual Increase in Salary Costs:
$17,145.

Annual Increase in Burden Costs: $0.

OMB Control No. 2137-0559 “Rail
Carrier and Tank Car Tank
Requirements, Rail Tank Car Tanks—
Transportation of Hazardous Materials
by Rail”

PHMSA anticipates this final rule will
result in a decrease in burden because
of the proposed requirement to
recognize Transport Canada issued
Temporary Certificates for one time
movements of non-compliant tank cars,
in lieu of a DOT-issued OTMA when the
tank car shipment’s origin or destination
is in Canada. Data from the FRA
indicates that in calendar year 2017
there were 214 one-time movement
requests for tank car shipments with an
origin or destination in Canada. PHMSA
estimates that half of these movements
will operate under a Temporary
Certificate issued by Transport Canada,
and thus not require PHMSA approval.
Therefore, PHMSA estimates there will
be a decrease in 54 annual respondents.
Each of these respondents is estimated
to annually request two OTMAs, for a
decrease of 108 responses. PHMSA
estimates that each application requires
4.75 hours to complete, resulting in a
reduction of 513 burden hours. At an
estimated mean hourly wage of
$68.58,31 this reduction is expected to
save $35,181.54 in salary cost. PHMSA
estimates there is no reduction in out-
of-pocket expenses.

Annual Decrease in Number of
Respondents: 54.

Annual Decrease in Number of
Responses: 108.

Annual Decrease in Burden Hours:
513.

Annual Decrease in Salary Costs:
$35,181.54.

Annual Decrease in Burden Costs: $0.

PHMSA will submit the revised
information collection and
recordkeeping requirements to OMB for
approval.

H. Regulation Identifier Number (RIN)

A RIN is assigned to each regulatory
action listed in the Unified Agenda of

31 Qccupation labor rates based on 2017
Occupational and Employment Statistics Survey
(OES) for “Transportation, Storage, and Distribution
Managers (11-3071)” in the Transportation and
Warehousing industry. The hourly mean wage for
this occupation ($46.84) is adjusted to reflect the
total costs of employee compensation based on the
BLS Employer Costs for Employee Compensation
Summary, which indicates that wages for civilian
workers are 68.3 percent of total compensation
(total wage = wage rate/wage % of total
compensation).

Federal Regulations. The Regulatory
Information Service Center publishes
the Unified Agenda in April and
October of each year. The RIN contained
in the heading of this document can be
used to cross-reference this action with
the Unified Agenda.

I. Unfunded Mandates Reform Act of
1995

The Unfunded Mandates Reform Act
(UMRA) of 1995, Public Law 1044,
establishes significance thresholds for
the direct costs of regulations on state,
local, or tribal governments or the
private sector that trigger certain agency
reporting requirements. The statutory
thresholds established in UMRA were
$50 million for intergovernmental
mandates and $100 million for private-
sector mandates in 1996. According to
the Congressional Budget Office, the
thresholds for 2019, which are adjusted
annually for inflation, are $82 million
and $164 million, respectively, for
intergovernmental and private-sector
mandates.32 This final rule results in
cost savings of approximately $55,000 to
$2,100,000 per year at a 7 percent
discount rate and is the least
burdensome alternative that achieves
the objective of the rule. It is not
significant under UMRA. Therefore,
PHMSA is not required to prepare a
written statement.

J. Environmental Assessment

The National Environmental Policy
Act of 1969 (NEPA), as amended (42
U.S.C. 4321-4375), and implementing
regulations by the Council on
Environmental Quality (CEQ) (40 CFR
part 1500), require that Federal agencies
consider the consequences of major
Federal actions and prepare a detailed
statement on actions that significantly
affect quality of the human
environment. The CEQ regulations
require Federal agencies to conduct an
environmental review considering (1)
the need for the action, (2) alternatives
to the action, (3) probable
environmental impacts of the action and
alternatives, and (4) the agencies and
persons consulted during the
consideration process.

1. Need for the Action

This final rule amends the HMR (49
CFR parts 171-180) to maintain
alignment with international standards,
in part, by incorporating the 20th
Revised Edition of the UN Model
Regulations, Amendment 39-18 to the
IMDG Code, the 2019-2020 ICAO
Technical Instructions, and Transport

32 https://www.cbo.gov/publication/51335.

Canada’s newest amendments to TDG
Regulations.

This action is necessary to incorporate
changes adopted in the IMDG Code, the
ICAO Technical Instructions, and the
UN Model Regulations, effective January
1, 2019. If the changes in this final rule
are not adopted in the HMR, U.S.
companies—including numerous small
entities competing in foreign markets—
would be at an economic disadvantage
because they would be required to
comply with a dual system of
regulations. The changes to the HMR
contained in this rulemaking are
intended to avoid this result.

The intended effect of this action is to
align the HMR with international
transport standards and requirements to
the extent practicable in accordance
with Federal hazmat law (see 49 U.S.C.
5120). When considering the adoption
of international standards under the
HMR, PHMSA reviews and evaluates
each amendment on its own merit, on
its overall impact on transportation
safety, and on the economic
implications associated with its
adoption. The rule harmonizes the HMR
with international standards without
diminishing the level of safety currently
provided by the HMR or imposing
undue burdens on the regulated public.
PHMSA has provided a brief summary
of each revision and the justification for
the revision in this rule.

2. Alternatives

In developing this rulemaking,
PHMSA is considering the following
alternatives:

Alternative (1): No Action Alternative

If PHMSA were to take no action,
current regulations would remain in
place and no new provisions would be
added.

Alternative (2): Preferred Alternative

This alternative is the adoption of this
final rule. The amendments included in
this alternative are more fully addressed
in the preamble and regulatory text
sections of this final rule.

3. Environmental Impacts

Hazardous materials are substances
that may pose a threat to public safety
or the environment during
transportation because of their physical,
chemical, or nuclear properties. Under
the HMR, hazardous materials are
transported by aircraft, vessel, rail, and
highway. The hazardous materials
regulatory system is a risk management
system that is prevention-oriented and
focused on identifying a safety hazard
and reducing the probability and
quantity of a hazardous material release.
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The potential for environmental damage
or contamination exists when packages
of hazardous materials are involved in
accidents or en route incidents resulting
from cargo shifts, valve failures, package
failures, loading, unloading, collisions,
handling problems, or deliberate
sabotage. The release of hazardous
materials can cause the loss of
ecological resources (e.g., wildlife
habitats) and the contamination of air,
aquatic environments, and soil.
Contamination of soil can lead to the
contamination of ground water.
Compliance with the HMR substantially
reduces the possibility of accidental
release of hazardous materials.

Alternative (1): No Action Alternative

If PHMSA takes no action, the current
regulations would remain in place and
no new provisions would be added.
With this alternative, efficiencies gained
through harmonization with updates to
international transport standards—
including regulated substances,
definitions, packagings, stowage
requirements/codes, flexibilities
allowed, enhanced markings,
segregation requirements, etc.—would
not be realized. Taking no action would
mean enhanced and clarified regulatory
requirements intended to decrease the
risk of environmental and safety
incidents would not be adopted.
PHMSA believes these amendments will
increase standardization and
consistency of regulations, which will
result in greater protection of human
health and the environment.
Consistency between United States and
international regulations enhances the
safety and environmental protection of
international hazardous materials
transportation through a better
understanding of the regulations, an
increased level of industry compliance,
the smooth flow of hazardous materials
from their points of origin to their
points of destination, and consistent
emergency response procedures in the
event of a hazardous materials incident.
The HMR authorize shipments prepared
in accordance with the ICAO Technical
Instructions from transport by aircraft
and for transport by motor vehicle either
before or after being transported by
aircraft. Similarly, the HMR authorize
shipments prepared in accordance with
the IMDG Code if all or part of the
transportation is by vessel. The
authorizations to use the ICAO
Technical Instructions and the IMDG
Code are subject to certain conditions
and limitations outlined in part 171
subpart C.

Harmonization will result in more
targeted and effective training, thereby
facilitating enhanced environmental

protection. This rule will reduce
inconsistent hazardous materials
regulations, which hamper compliance
training efforts. For ease of compliance
with appropriate regulations, air and
vessel carriers engaged in the
transportation of hazardous materials
generally elect to comply with the ICAO
Technical Instructions and IMDG Code,
as appropriate.

Not adopting the proposed
environmental and safety requirements
in the final rule under the No Action
Alternative would result in a lost
opportunity for reducing environmental
and safety-related incidents.

Alternative (2): Preferred Alternative

PHMSA selected the preferred
alternative. Potential environmental
impacts of each proposed amendment in
the preferred alternative are discussed
as follows:

1. Incorporation by Reference:
PHMSA is updating references to
various international hazardous
materials transport standards including,
in part, the 2019-2020 ICAO Technical
Instructions; Amendment 39-18 to the
IMDG Code; the 20th Revised Edition of
the UN Model Regulations; Amendment
1 to the 6th Revised Edition of the UN
Manual of Tests and Criteria; and the
latest amendments to the Transport
Canada TDG Regulations. Additionally,
PHMSA is adding three new references
to standards and updating six other
references to standards applicable to the
manufacture use and requalification of
pressure vessels published by the ISO.

PHMSA believes these amendments
will increase standardization and
consistency of regulations, which will
result in greater protection of human
health and the environment.
Consistency between United States and
international regulations enhances the
safety and environmental protection of
international hazardous materials
transportation through a better
understanding of the regulations, an
increased level of industry compliance,
the smooth flow of hazardous materials
from their points of origin to their
points of destination, and consistent
emergency response procedures in the
event of a hazardous materials incident.
The HMR authorize shipments prepared
in accordance with the ICAO Technical
Instructions from transport by aircraft
and for transport by motor vehicle either
before or after being transported by
aircraft. Similarly, the HMR authorize
shipments prepared in accordance with
the IMDG Code if all or part of the
transportation is by vessel. The
authorizations to use the ICAO
Technical Instructions and the IMDG
Code are subject to certain conditions

and limitations outlined in part 171
subpart C.

Harmonization will result in more
targeted and effective training, thereby
facilitating enhanced environmental
protection. This rule will reduce
inconsistent hazardous materials
regulations, which hamper compliance
training efforts. For ease of compliance
with appropriate regulations, air and
vessel carriers engaged in the
transportation of hazardous materials
generally elect to comply with the ICAO
Technical Instructions and IMDG Code,
as appropriate.

2. Consistent with amendments
adopted into the UN Model Regulations,
PHMSA is revising the Hazardous
Materials Table in § 172.101 to include
12 new n.o.s. entries for articles
containing dangerous goods and adding
defining criteria, authorized packagings,
and safety requirements for
transportation of these articles.
Inclusion of the new entries in the HMT
allows for identification of appropriate
packaging for 12 n.o.s. entries, which is
intended to reduce the likelihood of
release of hazardous materials that
threaten human health and safety and
the environment.

3. PHMSA is making amendments to
the HMT to add, revise, or remove
certain proper shipping names, packing
groups, special provisions, packaging
authorizations, bulk packaging
requirements, and vessel stowage
requirements. Amendments to HMUT
proper shipping names include:
Requiring additional 6(d) testing for
certain explosive articles; adding an
entry for ““Lithium batteries installed in
cargo transport unit”’; and adding two
new entries for “Toxic solid, flammable,
inorganic, n.o.s.” Additionally, we also
propose to add and revise special
provisions, large packaging
authorizations, and intermediate bulk
container (IBC) authorizations
consistent with the UN Model
Regulations to provide a wider range of
packaging options to shippers of
hazardous materials.

Inclusion of entries in the HMT
reflects a degree of danger associated
with a particular material and identifies
appropriate packaging. These inclusions
in the HMT provide a greater level of
protection against release and
consistency across borders. These
provisions are not expected to have a
material impact on the environment.

4. Changes to the corrosivity
classification procedures to include
methods that do not involve testing for
making a corrosivity classification
determination for mixtures.

This amendment permits additional
flexibility for classifying corrosive
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mixtures and provides offerors the
ability to make a classification and
packing group assignment without
having to conduct physical tests. This
allowance does not compromise
environmental protection or safety. The
increased use of not-test methods for
classification of mixtures results in less
product being utilized to conduct
physical testing, less clean-up and
disposal that occurs after testing, which
provide environmental benefits along
with expanded alternatives to
traditional testing methods.

5. Consistent with amendments
adopted into the UN Model Regulations,
PHMSA is requiring the creation of a
Ilithium cell or battery test summary.

PHMSA believes that these
amendments provide important
additional information to downstream
shippers and consumers of lithium
batteries, including a standardized set of
elements that provide traceability and
accountability that lithium cells and
batteries offered for transport contain
specific information on the required UN
tests. Testing standards for lithium
batteries help ensure design types are
subject to as many as eight separate tests
designed to assess their ability to
withstand the anticipated rigors
incurred during transport. Increased
availability of documentation indicating
that cells and batteries are of a tested
type could lead to a decrease in the
number of illegitimate lithium batteries
that can present a hazard to users and
the environment.

6. Amendments to the HMR regarding
the segregation of lithium cells and
batteries offered for transport or
transported on aircraft in relation to
other hazardous materials.

PHMSA believes that the amendments
requiring lithium batteries to be
segregated from other listed dangerous
goods would enhance safety and
environmental protection by decreasing
the risk posed by a fire involving
lithium batteries or another hazardous
material. The segregation requirements
are intended to avoid the cumulative
effects of a fire involving both goods
simultaneously. PHMSA believes that
this amendment will provide for a net
increase in environmental protection
and safety by potentially lessening the
severity of a fire aboard an aircraft, thus
preventing damage to human health and
the natural environment.

Summary

In summary, consistency between
these international regulations and the
HMR allows shippers and carriers to
train their hazmat employees in a single
set of requirements for classification,
packaging, hazard communication,

handling, stowage, etc., thereby
minimizing the possibility of
improperly preparing and transporting a
shipment of hazardous materials
because of differences between domestic
and international regulations. These
changes closely mirror changes in the
Dangerous Goods List of the 20th
Revised Edition of the UN Model
Regulations, the 2019-2020 ICAO
Technical Instructions, and Amendment
39-18 to the IMDG Code. It is important
for the domestic HMR to mirror these
international standards regarding the
entries in the HMT to ensure consistent
naming conventions across modes and
international borders.

In some instances, the changes in this
final rule may result in a streamlining
or reduction in burden to industry.
However, in each case, PHMSA believes
that those changes are consistent with
safety and will not significantly increase
the risk of release. Most of the proposed
regulations in this final rule increase
protections aimed at avoiding safety and
environmental risks.

4. Agencies Consulted

PHMSA has coordinated with the
FAA, the FMCSA, the FRA, and the U.S.
Coast Guard in the development of this
final rule. PHMSA considered the views
expressed in comments to the NPRM
submitted by members of the public,
state and local governments, and
industry.

5. Conclusion

PHMSA has determined that no
significant environmental impacts will
result from this the adoption of this
final rule. The provisions of the rule
build on current regulatory
requirements in order to enhance the
transportation safety and security of
shipments of hazardous materials
transported by highway, rail, aircraft,
and vessel, thereby reducing the risks of
an accidental or intentional release of
hazardous materials and consequent
environmental damage. PHMSA
received no comments specially
addressing the environmental impacts
of the changes made in this final rule.

K. Privacy Act

In accordance with 5 U.S.C. 553(c),
DOT solicits comments from the public
to better inform its rulemaking process.
DOT posts these comments, without
edit, including any personal information
the commenter provides, to
www.regulations.gov, as described in
the system of records notice (DOT/ALL—
14 FDMS), DOT’s complete Privacy Act
Statement in the Federal Register
published on April 11, 2000 (65 FR

19477), and at http://www.dot.gov/
privacy.

L. International Trade Analysis and
Executive Order 13609

The Trade Agreements Act of 1979
(Pub. L. 96-39), as amended by the
Uruguay Round Agreements Act (Pub.
L. 103—465), prohibits Federal agencies
from establishing any standards or
engaging in related activities that create
unnecessary obstacles to the foreign
commerce of the United States.
Pursuant to these Acts, the
establishment of standards is not
considered an unnecessary obstacle to
the foreign commerce of the United
States, so long as the standards have a
legitimate domestic objective, such as
the protection of safety, and do not
operate in a manner that excludes
imports that meet this objective. The
statute also requires consideration of
international standards, and where
appropriate, that they be the basis for
U.S. standards. PHMSA notes the
purpose is to ensure the safety of the
American public and has assessed the
effects of this final rule to ensure that it
does not exclude imports that meet this
objective. The final rule will have
positive impacts on international trade
because it increases the level of
harmonization between U.S. regulations
and international standards, which is
also consistent with the policy in
Executive Order 13609, “‘Promoting
International Regulatory Cooperation,”
77 FR 26413. As a result, this final rule
is not considered as creating an
unnecessary obstacle to foreign
commerce.

M. National Technology Transfer and
Advancement Act

The National Technology Transfer
and Advancement Act of 1995 (15
U.S.C. 272 note) directs Federal
agencies to use voluntary consensus
standards in their regulatory activities
unless doing so would be inconsistent
with applicable law or otherwise
impractical. Voluntary consensus
standards are technical standards (e.g.,
specification of materials, test methods,
or performance requirements) that are
developed or adopted by voluntary
consensus standard bodies. This final
rule involves multiple voluntary
consensus standards that are identified
and discussed in the section-by-section
analysis for § 171.7.

List of Subjects
49 CFR Part 171

Exports, Hazardous materials
transportation, Hazardous waste,
Imports, Incorporation by reference,
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Reporting and recordkeeping
requirements.

49 CFR Part 172

Education, Hazardous materials
transportation, Hazardous waste,
Incorporation by reference, Labeling,
Markings, Packaging and containers,
Reporting and recordkeeping
requirements.

49 CFR Part 173

Hazardous materials transportation,
Incorporation by reference, Packaging
and containers, Radioactive materials,
Reporting and recordkeeping
requirements, Uranium.

49 CFR Part 174

Hazardous materials transportation,
Rail carriers, Reporting and
recordkeeping requirements, Security
measures.

49 CFR Part 175

Air carriers, Hazardous materials
transportation, Incorporation by
reference, Radioactive materials,
Reporting and recordkeeping
requirements.

49 CFR Part 176

Hazardous materials transportation,
Incorporation by reference, Maritime
carriers, Radioactive materials,
Reporting and recordkeeping
requirements.

49 CFR Part 178

Hazardous materials transportation,
Incorporation by reference, Motor
vehicle safety, Packaging and
containers, Reporting and recordkeeping
requirements.

49 CFR Part 180

Hazardous materials transportation,
Motor carriers, Motor vehicle safety,
Packaging and containers, Railroad
safety, Reporting and recordkeeping
requirements.

In consideration of the foregoing,
PHMSA amends 49 CFR chapterI as
follows:

PART 171—GENERAL INFORMATION,
REGULATIONS, AND DEFINITIONS

m 1. The authority citation for part 171
continues to read as follows:

Authority: 49 U.S.C. 5101-5128, 44701;
Pub. L. 101—410 section 4; Pub. L. 104-134,
section 31001; Pub. L 114—74 section 4 (28
U.S.C. 2461 note); 49 CFR 1.81 and 1.97.

m2.In§171.7:

m a. Add paragraph (s)(2);

m b. Revise paragraphs (t)(1) and (v)(2);
m c. Redesignate paragraphs (w)(53)
through (68) as follows:

Old New
(w)(53) through (60) .. | (w)(54) through (61).
(w)(61) through (63) .. | (w)(63) through (65).

(W)((67) and (68).
(w)(70).
(W)(73) and (74).

m d. Add paragraphs (w)(53), (62), and
(66) and paragraphs (w)(71), (72) and
(75) through (77);
m e. Revise paragraphs (aa)(1) through
(4);
m f. Add paragraphs (bb)(1) (xx), (xxi),
and (xxii) and (bb)(2); and
m g. Revise paragraphs (dd)(1) through
(3).

The revisions and additions read as
follows:

§171.7 Reference material.
* * * * *

(S] * x %

(2) Code of Conduct on the Safety and
Security of Radioactive Sources
(International Atomic Energy Agency
Code of Conduct), copyright 2004, into
§172.800.

(t) * *x %

(1) ICAO Doc 9284, Technical
Instructions for the Safe Transport of
Dangerous Goods by Air (ICAO
Technical Instructions), 2019-2020
Edition, copyright 2018, into §§171.8;
171.22;171.23; 171.24; 172.101;
172.202; 172.401; 172.407; 172.512;
172.519; 172.602; 173.56; 173.320;
175.10, 175.33; 178.3.

* * * * *

(V) EE

(2) International Maritime Dangerous
Goods Code (IMDG Code), Incorporating
Amendment 39-18 (English Edition),
Volumes 1 and 2, 2018 Edition,
copyright 2018, into §§171.22; 171.23;
171.25;172.101; 172.202; 172.203
172.401; 172.407; 172.502; 172.519;
172.602; 173.21; 173.56; 176.2; 176.5;
176.11; 176.27; 176.30; 176.83; 176.84;
176.140; 176.720; 176.906; 178.3;
178.274.

(W) * k%

* * * * *

(53) ISO 11118:2015(E), Gas
cylinders—Non-refillable metallic gas
cylinders—Specification and test
methods, Second edition, 2015-09-15,
into §§173.301b; 178.71.

* * * * *

(62) ISO 11120:2015(E), Gas
cylinders—Refillable seamless steel
tubes of water capacity between 150 1
and 3000 1—Design, construction and
testing, Second Edition, 2015-02-01,
into §§ 178.71; 178.75.

* * * * *

(66) ISO 11623:2015(E), Gas
cylinders—Composite construction—

Periodic inspection and testing, Second
edition, 2015-12-01, into § 180.207.

* * * * *

(69) 1SO 14246:2014(E), Gas
cylinders—Cylinder valves—
Manufacturing tests and examination,
Second Edition, 2014—06-15, into
§178.71.

* * * * *

(71) ISO 16148:2016(E), Gas
cylinders—Refillable seamless steel gas
cylinders and tubes—Acoustic emission
examination (AT) and follow-up
ultrasonic examination (UT) for periodic
inspection and testing, Second Edition,
2016-04-15, into § 180.207.

(72) ISO 17871:2015(E), Gas
cylinders—Quick-release cylinder
valves—Specification and type testing,
First Edition, 2015-08-15, into
173.301b.

* * * *

*

(75) ISO 21172-1:2015(E), Gas
cylinders—Welded steel pressure drums
up to 3 000 litres capacity for the
transport of gases—Design and
construction—Part 1: Capacities up to 1
000 litres, First edition, 2015-04—01,
into §178.71.

(76) ISO 22434:2006(E), Transportable
gas cylinders—Inspection and
maintenance of cylinder valves, First
Edition, 2006—09-01, into § 180.207.

(77) ISO/TR 11364:2012(E), Gas
cylinders—Compilation of national and
international valve stem/gas cylinder
neck threads and their identification
and marking system, First Edition,
2012—-12-01, into §178.71.

* * * *

(aa) EE

(1) Test No. 404: Acute Dermal
Irritation/Corrosion, OECD Guidelines
for the Testing of Chemicals, adopted 28
]uly 2015, into §173.137.

(2) Test No. 430: In Vitro Skin
Corrosion: Transcutaneous Electrical
Resistance Test (TER), OECD Guidelines
for the Testing of Chemicals, adopted 28
]uly 2015, into §173.137.

(3) Test No. 431: In Vitro Skin
Corrosion: Reconstructed Human
Epidermis (RHE) Test Method, OECD
Guidelines for the Testing of Chemicals,
adopted 28 July 2015, into § 173.137.

(4) Test No. 435: In Vitro Membrane
Barrier Test Method for Skin Corrosion,
OECD Guidelines for the Testing of
Chemicals, adopted 28 July 2015, into
§173.137.

(bb) * * *

(1) EE

(xx) SOR/2016-95 June 1, 2016;

(xxi) SOR/2017-137 ]uly 12, 2017.

(xxii) SOR/2017-253 December 13,
2017.
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(2) Containers for Transport of
Dangerous Goods by Rail, TP 14877E,
12/2013, into §171.12.

* * * * *

(dd) * * *

(1) UN Recommendations on the
Transport of Dangerous Goods, Model
Regulations (UN Recommendations),
20th revised edition, Volumes I and II,
ST/SG/AC.10/1/Rev.20(Vol.I) and
(Vol.II), (2017), into §§171.8; 171.12;
172.202;172.401; 172.407; 172.502;
172.519; 173.22; 173.24; 173.24b;
173.40; 173.56; 173.192; 173.302b;
173.304b; 178.75; 178.274.

(2) UN Recommendations on the
Transport of Dangerous Goods, Manual
of Tests and Criteria, (Manual of Tests
and Criteria), into §§171.24, 172.102;
173.21;173.56; 173.57; 173.58; 173.60;
173.115;173.124; 173.125; 173.127;
173.128;173.137; 173.185; 173.220;
173.221; 173.224; 173.225; 173.232; part
173, appendix H; 175.10; 176.905;
178.274:

(i) Sixth Revised Edition (2015);

(ii) Sixth Revised Edition,
Amendment 1, ST/SG/AC.10/11/Rev.6/
.Amend.1 (2017).

(3) Globally Harmonized System of
Classification and Labelling of
Chemicals (GHS), Seventh Revised
Edition, ST/SG/AC.10/30/Rev.7 (2017),
into §172.401.

* * * * *

m3.In§171.8,:
m a. Add the definition for “UN pressure
drum” in alphabetical order; and
m b. Revise the definition of “UN
pressure receptacle”.

The addition and revision read as
follows:

§171.8 Definitions and abbreviations.
* * * * *

UN pressure drum means a welded
transportable pressure receptacle of a
water capacity exceeding 150 L (39.6
gallons) and not more than 1,000 L
(264.2 gallons) (e.g. cylindrical
receptacles equipped with rolling
hoops, spheres on skids).

UN pressure receptacle means a UN
cylinder, drum, or tube.

m 4.In§171.12, paragraphs (a)(1),
(a)(3)(v), (a)(4), and (a)(4)(i) are revised
to read as follows:

§171.12 North American Shipments.

(a) * *x %
(1) A hazardous material transported
from Canada to the United States, from

the United States to Canada, or
transiting the United States to Canada or
a foreign destination may be offered for
transportation or transported by motor
carrier and rail in accordance with the
Transport Canada TDG Regulations
(IBR, see §171.7) or an equivalency
certificate (permit for equivalent level of
safety) issued by Transport Canada as an
alternative to the TDG Regulations, as
authorized in § 171.22, provided the
requirements in §§171.22 and 171.23,
as applicable, and this section are met.
In addition, a cylinder, pressure drum,
MEGC, cargo tank motor vehicle,
portable tank or rail tank car authorized
by the Transport Canada TDG
Regulations may be used for
transportation to, from, or within the
United States provided the cylinder,
pressure drum, MEGC, cargo tank motor
vehicle, portable tank or rail tank car
conforms to the applicable requirements
of this section. Except as otherwise
provided in this subpart and subpart C
of this part, the requirements in parts
172, 173, and 178 of this subchapter do
not apply for a material transported in
accordance with the Transport Canada
TDG Regulations.

* * * * *

(3) * *x *

(v) Rail tank cars must conform to the
requirements of Containers for
Transport of Dangerous Goods by Rail
(IBR, see §171.7).

(4) Cylinders, Pressure Drums, and
MEGCs. When the provisions of this
subchapter require that a DOT
specification or a UN pressure
receptacle must be used for a hazardous
material, a packaging authorized by the
Transport Canada TDG Regulations may
be used only if it corresponds to the
DOT specification or UN standard
authorized by this subchapter. Unless
otherwise excepted in this subchapter, a
cylinder (including a UN pressure
receptacle) or MEGC may not be
transported unless—

(i) The packaging is a UN pressure
receptacle or MEGC marked with the
letters “CAN” for Canada as a country
of manufacture or a country of approval
or is a cylinder that was manufactured,
inspected and tested in accordance with
a DOT specification or a UN standard
prescribed in part 178 of this
subchapter, except that cylinders
(including UN pressure receptacles) not
conforming to these requirements must
meet the requirements in § 171.23. Each
cylinder (including UN pressure

receptacles) must conform to the
applicable requirements in part 173 of
this subchapter for the hazardous
material involved.

* * * * *

PART 172—HAZARDOUS MATERIALS
TABLE, SPECIAL PROVISIONS,
HAZARDOUS MATERIALS
COMMUNICATIONS, EMERGENCY
RESPONSE INFORMATION, AND
TRAINING REQUIREMENTS

m 5. The authority citation for part 172
continues to read as follows:

Authority: 49 U.S.C. 5101-5128, 44701; 49
CFR 1.81, 1.96 and 1.97.

m6.In§172.101:

m a. Paragraph (e) is revised;

m b. The Hazardous Materials Table is
amended by removing the entries under
“[REMOVE]”, by adding the entries
under “[ADD]” and revising entries
under “[REVISE]” in the appropriate
alphabetical sequence; and

m c. In appendix B to § 172.101, the List
of Marine Pollutants is amended by
revising the entry for Dodecene.

The revisions and additions read as
follows:

§172.101 Purpose and use of the
hazardous materials table.

* * * * *

(e) Column 4: Identification number.
Column 4 lists the identification
number assigned to each proper
shipping name. Those preceded by the
letters “UN” are associated with proper
shipping names considered appropriate
for international transportation as well
as domestic transportation. Those
preceded by the letters “NA” are
associated with proper shipping names
not recognized for transportation
outside of the United States.
Identification numbers in the “NA9000”
series are associated with proper
shipping names not appropriately
covered by international hazardous
materials (dangerous goods)
transportation standards, or not
appropriately addressed by
international transportation standards
for emergency response information
purposes, except for transportation in
the United States. Those preceded by
the letters “ID” are associated with
proper shipping names recognized by
the ICAO Technical Instructions (see
§ 171.7 of this subchapter for
availability).
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* * * * *

Appendix B to § 172.101—List of
Marine Pollutants

* * * * *

LIST OF MARINE POLLUTANTS

S. M. P. Marine pollutant
(1) 2
Dodecene (except 1-dodecene).
* * * * *

m7.In§172.102:
m a. In paragraph (c)(1):
m i. Special provisions 132, 150, 238, the
first sentence of special provision 369,
and special provision 387 are revised;
m ii. Special provisions 325, 388, 389,
and 391 are added; and
m iii. Special provisions 421 and 422 are
revised;
m b. In paragraph (c)(2), special
provisions A56 and A105 are revised;
m c. In paragraph (c)(3), special
provision B136 is added;
m d. In paragraph (c)(8)(ii), special
provision TP10 is revised; and
m e. In paragraph (c)(9), special
provision W32 is removed.

The additions and revisions read as
follows:

§172.102 Special Provisions.

* * * * *

(C) * *x %

(1) * Kk %

132 This description may only be
used for ammonium nitrate-based
compound fertilizers. They must be
classified in accordance with the
procedure as set out in the Manual of
Tests and Criteria, part III, section 39
(IBR, see § 171.7 of this subchapter).
Fertilizers meeting the criteria for this
identification number are only subject
to the requirements of this subchapter
when offered for transportation and

transported by air or vessel.
* * * * *

150 This description may only be
used for ammonium nitrate-based
fertilizers. They must be classified in
accordance with the procedure as set
out in the Manual of Tests and Criteria,
part III, section 39 (IBR, see § 171.7 of
this subchapter).

* * * * *

238 Neutron radiation detectors:
Neutron radiation detectors containing
non-pressurized boron trifluoride gas in
excess of 1 gram (0.035 ounces) and
radiation detection systems containing
such neutron radiation detectors as

components may be transported by
highway, rail, vessel, or cargo aircraft in
accordance with the following:

a. Each radiation detector must meet
the following conditions:

(1) The pressure in each neutron
radiation detector must not exceed 105
kPa absolute at 20 °C (68 °F);

(2) The amount of gas must not
exceed 13 grams (0.45 ounces) per
detector; and

(3) Each neutron radiation detector
must be of welded metal construction
with brazed metal to ceramic feed
through assemblies. These detectors
must have a minimum burst pressure of
1800 kPa as demonstrated by design
type qualification testing; and

(4) Each detector must be tested to a
1x 10719 cm?3/s leaktightness standard
before filling.

b. Radiation detectors transported as
individual components must be
transported as follows:

(1) They must be packed in a sealed
intermediate plastic liner with sufficient
absorbent or adsorbent material to
absorb or adsorb the entire gas contents.

(2) They must be packed in strong
outer packagings and the completed
package must be capable of
withstanding a 1.8 meter (5.9 feet) drop
without leakage of gas contents from
detectors.

(3) The total amount of gas from all
detectors per outer packaging must not
exceed 52 grams (1.83 ounces).

¢. Completed neutron radiation
detection systems containing detectors
meeting the conditions of paragraph a of
this special provision must be
transported as follows:

(1) The detectors must be contained in
a strong sealed outer casing;

(2) The casing must contain include
sufficient absorbent or adsorbent
material to absorb or adsorb the entire
gas contents;

(3) The completed system must be
packed in strong outer packagings
capable of withstanding a 1.8 meter (5.9
feet) drop test without leakage unless a
system’s outer casing affords equivalent
protection.

d. Except for transportation by
aircraft, neutron radiation detectors and
radiation detection systems containing
such detectors transported in
accordance with paragraph a of this
special provision are not subject to the
labeling and placarding requirements of
part 172 of this subchapter.

e. When transported by highway, rail,
vessel, or as cargo on an aircraft,
neutron radiation detectors containing
not more than 1 gram of boron
trifluoride, including those with solder
glass joints are not subject to any other
requirements of this subchapter

provided they meet the requirements in
paragraph a of this special provision
and are packed in accordance with
paragraph b of this special provision.
Radiation detection systems containing
such detectors are not subject to any
other requirements of this subchapter
provided they are packed in accordance
with paragraph c of this special
provision.

* * * * *

325 In the case of non-fissile or
fissile-excepted uranium hexafluoride,
the material must be classified under
UN 2978.

* * * * *

369 In accordance with §173.2a of
this subchapter, this radioactive
material in an excepted package
possessing toxic and corrosive
properties is classified in Division 6.1
with radioactivity and corrosive
subsidiary risks. * * *

* * * * *

387 When materials are stabilized by
temperature control, the provisions of
§ 173.21(f) of this subchapter apply.
When chemical stabilization is
employed, the person offering the
material for transport shall ensure that
the level of stabilization is sufficient to
prevent the material as packaged from
dangerous polymerization at 50 °C
(122 °F). If chemical stabilization
becomes ineffective at lower
temperatures within the anticipated
duration of transport, temperature
control is required and is forbidden by
aircraft. In making this determination
factors to be taken into consideration
include, but are not limited to, the
capacity and geometry of the packaging
and the effect of any insulation present,
the temperature of the material when
offered for transport, the duration of the
journey, and the ambient temperature
conditions typically encountered in the
journey (considering also the season of
year), the effectiveness and other
properties of the stabilizer employed,
applicable operational controls imposed
by regulation (e.g., requirements to
protect from sources of heat, including
other cargo carried at a temperature
above ambient) and any other relevant
factors. The provisions of this special
provision will be effective until January
2, 2023, unless we terminate them
earlier or extend them beyond that date
by notice of a final rule in the Federal
Register.

388 a. Lithium batteries containing
both primary lithium metal cells and
rechargeable lithium ion cells that are
not designed to be externally charged,
must meet the following conditions:
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i. The rechargeable lithium ion cells
can only be charged from the primary
lithium metal cells;

ii. Overcharge of the rechargeable
lithium ion cells is precluded by design;
iii. The battery has been tested as a

primary lithium battery; and

iv. Component cells of the battery
must be of a type proved to meet the
respective testing requirements of the
Manual of Tests and Criteria, part III,
subsection 38.3 (IBR, see §171.7 of this
subchapter).

b. Lithium batteries conforming to
paragraph a. of this special provision
must be assigned to UN Nos. 3090 or
3091, as appropriate. When such
batteries are transported in accordance
with §173.185(c), the total lithium
content of all lithium metal cells
contained in the battery must not
exceed 1.5 g and the total capacity of all
lithium ion cells contained in the
battery must not exceed 10 Wh.

389 This entry only applies to lithium
ion batteries or lithium metal batteries
installed in a cargo transport unit and
designed only to provide power external
to the cargo transport unit. The lithium
batteries must meet the requirements of
§173.185(a) and contain the necessary
systems to prevent overcharge and over
discharge between the batteries. The
batteries must be securely attached to
the interior structure of the cargo
transport unit (e.g., by means of
placement in racks, cabinets, etc.) in
such a manner as to prevent short
circuits, accidental operation, and
significant movement relative to the
cargo transport unit under the shocks,
loadings, and vibrations normally
incident to transport. Hazardous
materials necessary for the safe and
proper operation of the cargo transport
unit (e.g., fire extinguishing systems and
air conditioning systems), must be
properly secured to or installed in the
cargo transport unit and are not
otherwise subject to this subchapter.
Hazardous materials not necessary for
the safe and proper operation of the
cargo transport unit must not be
transported within the cargo transport
unit. The batteries inside the cargo
transport unit are not subject to marking
or labelling requirements of part 172
subparts D and E of this subchapter. The
cargo transport unit shall display the
UN number in a manner in accordance
with § 172.332 of this subchapter and be
placarded on two opposing sides. For
transportation by aircraft, cargo
transport units may only be offered for
transportation and transported under
conditions approved by the Associate
Administrator.

391 Except for articles being
transported by motor vehicle as a

material of trade in accordance with
§173.6 of this subchapter, articles
containing hazardous materials of
Division 2.3, or Division 4.2, or Division
4.3, or Division 5.1, or Division 5.2, or
Division 6.1 (substances with an
inhalation toxicity of Packing Group I)
and articles containing more than one of
the following hazards: (1) Gases of Class
2; (2) Liquid desensitized explosives of
Class 3; or (3) Self-reactive substances
and solid desensitized explosives of
Division 4.1, may only be offered for
transportation and transported under
conditions approved by the Associate
Administrator.

* * * * *

421 This entry will no longer be
effective on January 2, 2023, unless we
terminate it earlier or extend it beyond
that date by notice of a final rule in the
Federal Register.

422  When labelling is required, the
label to be used must be the label shown
in §172.447. When a placard is
displayed, the placard must be the
placard shown in § 172.560.

(2) * % %

A56 Radioactive material with a
subsidiary hazard of Division 4.2,
Packing Group I, must be transported in
Type B packages when offered for
transportation by aircraft. Where the
subsidiary hazard material is
“Forbidden” in column (9A) or (9B) of
the §172.101 Table, the radioactive
material may only be offered for
transportation and transported by
aircraft under conditions approved by
the Associate Administrator.

* * * * *

A105 a. This entry applies to
machinery or apparatus containing
hazardous materials as a residue or as
an integral element of the machinery or
apparatus. It must not be used for
machinery or apparatus for which a
proper shipping name already exists in
the §172.101 Table.

b. Where the quantity of hazardous
materials contained as an integral
element in machinery or apparatus
exceeds the limits permitted by
§173.222(c)(2), and the hazardous
materials meet the provisions of
§173.222(c), the machinery or apparatus
may be transported by aircraft only with
the prior approval of the Associate

Administrator.
* * * * *

(3) * k%
B136 Non-specification closed bulk

bins are authorized.
* * * * *

(8) * * *

(11) * *x %

TP10 A lead lining, not less than 5
mm thick, which shall be tested

annually, or another suitable lining
material approved by the competent
authority, is required. A portable tank
may be offered for transport after the
date of expiry of the last lining
inspection for a period not to exceed
three months for purposes of performing
the next required test or inspection,
after emptying but before cleaning.

* * * * *

m 8.In § 172.203, paragraph (o) is
revised to read as follows:

§172.203 Additional description
requirements.

* * * * *

(0) Organic peroxides, polymerizing
substances, and self-reactive materials.
The description on a shipping paper for
a Division 4.1 (polymerizing substance
and self-reactive) material or a Division
5.2 (organic peroxide) material must
include the following additional
information, as appropriate:

(1) If notification or competent
authority approval is required, the
shipping paper must contain a
statement of approval of the
classification and conditions of
transport.

(2) For Division 4.1 (polymerizing
substance and self-reactive) and
Division 5.2 (organic peroxide)
materials that require temperature
control during transport, the words
“TEMPERATURE CONTROLLED”’ must
be added as part of the proper shipping
name, unless already part of the proper
shipping name. The control and
emergency temperature must be
included on the shipping paper.

(3) The word “SAMPLE” must be
included in association with the basic
description when a sample of a Division
4.1 (self-reactive) material (see
§ 173.224(c)(3) of this subchapter) or
Division 5.2 (organic peroxide) material
(see § 173.225(b)(2) of this subchapter)

is offered for transportation.
* * * * *

m 9.In §172.407, paragraph (c)(1) is
revised to read as follows:

§172.407 Label specifications.

* * * * *

(C) * k%

(1) Each diamond (square-on-point)
label prescribed in this subpart must be
at least 100 mm (3.9 inches) on each
side with each side having a solid line
inner border approximately 5 mm (.2
inches) inside and parallel to the edge.
The 5 mm (.2 inches) measurement is
from the outside edge of the label to the
outside of the solid line forming the
inner border.

(i) If the size of the package so
requires, the dimensions of the label
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and its features may be reduced
proportionally provided the symbol and
other elements of the label remain
clearly visible.

(ii) Where dimensions are not
specified, all features shall be in
approximate proportion to those shown
in §§172.411 through 172.448 of this
subpart, as appropriate.

(ii1) [Reserved]

(iv) For domestic transportation, a
packaging labeled prior to January 1,
2017, and in conformance with the
requirements of this paragraph in effect
on December 31, 2014, may continue in
service until the end of its useful life.

* * * * *

m 10. In, § 172.514 paragraphs (a) and
(c)(3) are revised and paragraph (d) is
added to read as follows:

§172.514 Bulk packagings.

(a) Except as provided in paragraphs
(c) and (d) of this section, each person
who offers for transportation a bulk
packaging which contains a hazardous
material, shall affix the placards
specified for the material in §§ 172.504
and 172.505.

* * * * *

(c)* * *

(3) A bulk packaging other than a
portable tank, cargo tank, flexible bulk
container, or tank car (e.g., a bulk bag
or box) with a volumetric capacity of
less than 18 cubic meters (640 cubic
feet);

* * * * *

(d) A flexible bulk container may be
placarded in two opposing positions.
m 11.In § 172.604, paragraph (d)(2) is
revised to read as follows:

§172.604 Emergency response telephone
number.
* * * * *

(d)* * *
(2) Materials properly described
under the following shipping names:
(i) Battery powered equipment.

(ii) Battery powered vehicle.
(ii1) Carbon dioxide, solid.

(iv) Castor bean.

(v) Castor flake.

(vi) Castor meal.

(vii) Castor pomace.

(viii) Consumer commodity.

(ix) Dry ice.

(x) Engine, fuel cell, flammable gas
powered.

(xi) Engine, fuel cell, flammable
liquid powered.

(xii) Engine, internal combustion.

(xiii) Engine, internal combustion,
flammable gas powered.

(xiv) Engine, internal combustion,
flammable liquid powered.

(xv) Fish meal, stabilized.

(xvi) Fish scrap, stabilized.

(xvii) Krill Meal, PG III.

(xviii) Machinery, internal
combustion.

(xix) Machinery, fuel cell, flammable
gas powered.

(xx) Machinery, fuel cell, flammable
liquid powered.

(xxi) Machinery, internal combustion,
flammable gas powered.

(xxii) Machinery, internal
combustion, flammable liquid powered.

(xxiii) Refrigerating machine.

(xxiv) Vehicle, flammable gas
powered.

(xxv) Vehicle, flammable liquid

powered.
(xxvi) Wheelchair, electric.
* * * * *

m 12.In § 172.800, paragraph (b)(15) is
revised to read as follows:

§172.800 Purpose and applicability.

* * * * *

(b) * * *

(15) International Atomic Energy
Agency Code of Conduct (IBR, see
§171.7) Category 1 and 2 materials,
Nuclear Regulatory Commission,
Category 1 and Category 2 radioactive
materials as listed in Table 1, Appendix
A to 10 CFR part 37, and Highway Route
Controlled quantities as defined in 49
CFR 173.403.

* * * * *

PART 173—SHIPPERS—GENERAL
REQUIREMENTS FOR SHIPMENTS
AND PACKAGINGS

m 13. The authority citation for part 173
continues to read as follows:

Authority: 49 U.S.C. 5101-5128, 44701; 49
CFR 1.81, 1.96 and 1.97.
m 14.In § 173.2a, revise paragraph (a)
introductory text to read as follows:

§173.2a Classification of a material having
more than one hazard.

(a) Classification of a material having
more than one hazard. Except as
provided in paragraph (c) of this
section, a material not specifically listed
in the § 172.101 Table or assigned to an
entry of articles containing hazardous
materials (UN3537 to UN3548) that
meets the definition of more than one
hazard class or division as defined in
this part, shall be classed according to
the highest applicable hazard class of
the following hazard classes, which are
listed in descending order of hazard:

* * * * *

m 15.In § 173.6, paragraph (a)(7) is
added and paragraph (b)(3) is revised to
read as follows:

§173.6 Materials of trade exceptions.

* * * * *

(a)* EE

(7) For a material or article for which
Column (5) of the Hazardous Materials
Table in § 172.101 of this subchapter
does not indicate a packing group.
Authorized amounts are:

(i) For Classes or Divisions indicated
in paragraph (a)(1) of this section, the
amounts shown in paragraph (a)(1)(ii).

(ii) For Division 4.3, the amounts
shown in paragraph (a)(3) of this
section.

(b)* * %

(3) Outer packagings are not required
for receptacles (e.g., cans and bottles) or
articles that are secured against shifting
in cages, carts, bins, boxes, or
compartments or by other means.

* * * * *

m 16.In § 173.21, revise paragraph (f)
introductory text and paragraph (f)(1) to
read as follows:

§173.21 Forbidden materials and
packages.
* * * * *

(f) A package containing a material
which is likely to decompose with a
self-accelerated decomposition
temperature (SADT) or polymerize with
a self-accelerated polymerization
temperature (SAPT) of 50 °C (122 °F) or
less, with an evolution of a dangerous
quantity of heat or gas when
decomposing or polymerizing, unless
the material is stabilized or inhibited in
a manner to preclude such evolution.
The SADT and SAPT may be
determined by any of the test methods
described in Part II of the UN Manual
of Tests and Criteria (IBR, see §171.7 of
this subchapter).

(1) A package meeting the criteria of
paragraph (f) of this section may be
required to be shipped under controlled
temperature conditions. The control
temperature and emergency temperature
for a package shall be as specified in the
table in this paragraph (f)(1) based upon
the SADT or SAPT of the material. The
control temperature is the temperature
above which a package of the material
may not be offered for transportation or
transported. The emergency temperature
is the temperature at which, due to
imminent danger, emergency measures
must be initiated.
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TABLE 1 TO PARAGRAPH (f)(1)—DERIVATION OF CONTROL AND EMERGENCY TEMPERATURE

SADT/SAPT 1

Control temperatures

Emergency temperature

SADT/SAPT <20 °C (68 °F)
20 °C (68 °F) <SADT/SAPT <35 °C (95 °F)
35 °C (95 °F) <SADT/SAPT < 50 °C (122 °F)
50 °C (122 °F) <SADT/SAPT

20 °C (36 °F) below SADT/SAPT
15 °C (27 °F) below SADT/SAPT
10 °C (18 °F) below SADT/SAPT

10 °C (18 °F) below SADT/SAPT.
10 °C (18 °F) below SADT/SAPT.
5 °C (9 °F) below SADT/SAPT.
®)

1 Self-accelerating decomposition temperature or Self-accelerating polymerization temperature.

2Temperature control not required.

(i) The provisions concerning
polymerizing substances in paragraph
(f) will be effective until January 2,
2023.

(ii) [Reserved]

* * * * *

m 17. Effective January 2, 2023, in

§ 173.21, revise paragraph (f)
introductory text and paragraph (f)(1) to
read as follows:

§173.21 Forbidden materials and
packages.
* * * * *

(f) A package containing a material
which is likely to decompose with a

self-accelerated decomposition
temperature (SADT) of 50 °C (122 °F) or
less, or polymerize at a temperature of
54 °C (130 °F) or less with an evolution
of a dangerous quantity of heat or gas
when decomposing or polymerizing,
unless the material is stabilized or
inhibited in a manner to preclude such
evolution. The SADT may be
determined by any of the test methods
described in Part II of the UN Manual
of Tests and Criteria (IBR, see §171.7 of
this subchapter).

(1) A package meeting the criteria of
paragraph (f) of this section may be
required to be shipped under controlled

temperature conditions. The control
temperature and emergency temperature
for a package shall be as specified in the
table in this paragraph based upon the
SADT of the material. The control
temperature is the temperature above
which a package of the material may not
be offered for transportation or
transported. The emergency temperature
is the temperature at which, due to
imminent danger, emergency measures
must be initiated.

TABLE 1 TO PARAGRAPH (f)(1)—METHOD OF DETERMINING CONTROL AND EMERGENCY TEMPERATURE

SADT!

Control temperatures

Emergency temperature

SADT <20 °C (68 °F)
20 °C (68 °F) <SADT <35 °C (95 °F)
35 °C (95 °F) <SADT <50 °C (122 °F) ...
50 °C (122 °F) <SADT

20 °C (36 °F) below SADT
15 °C (27 °F) below SADT
10 °C (18 °F) below SADT ...

10 °C (18 °F) below SADT.
10 °C (18 °F) below SADT.
5 °C (9 °F) below SADT.
®)

1 Self-accelerating decomposition temperature.
2Temperature control not required.

* * * * *

m 18.In§173.62:

m a. Amend paragraph (b) by revising

the heading of the Explosives Table; and
m b. Amend paragraph (c), by revising
the heading of the Table of Packing

Methods, and Packing Instruction US 1
to read as follows:

§173.62 Specific packaging requirements
for explosives.

* * * * *

(b)* L

Table 1 to Paragraph (b): Explosives
Table

* * * * *

(C)* L

TABLE 2 TO PARAGRAPH (c): TABLE OF PACKING METHODS

Packing instruction Inner packagings Intermediate packagings Outer packagings

usS 1.
1. A jet perforating gun, charged, oil well may be transported under the following conditions:

a. Initiation devices carried on the same motor vehicle or offshore supply vessel must be segregated; each kind from every other kind, and
from any gun, tool or other supplies, unless approved in accordance with §173.56. Segregated initiation devices must be carried in a
container having individual pockets for each such device or in a fully enclosed steel container lined with a non-sparking material. No
more than two segregated initiation devices per gun may be carried on the same motor vehicle.

b. Each shaped charge affixed to the gun may not contain more than 112 g (4 ounces) of explosives.

c. Each shaped charge if not completely enclosed in glass or metal, must be fully protected by a metal cover after installation in the gun.

d. A jet perforating gun classed as 1.1D or 1.4D may be transported by highway by private or contract carriers engaged in oil well oper-
ations.

(i) A motor vehicle transporting a gun must have specially built racks or carrying cases designed and constructed so that the gun is se-
curely held in place during transportation and is not subject to damage by contact, one to the other or any other article or material
carried in the vehicle; and

(ii) The assembled gun packed on the vehicle may not extend beyond the body of the motor vehicle.

e. A jet perforating gun classed as 1.4D may be transported by a private offshore supply vessel only when the gun is carried in a motor ve-
hicle as specified in paragraph (d) of this packing method or on offshore well tool pallets provided that:

(i) All the conditions specified in paragraphs (a), (b), and (c) of this packing method are met;

(i) The total explosive contents do not exceed 95 kg (209.43 pounds) per tool pallet;
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TABLE 2 TO PARAGRAPH (C): TABLE OF PACKING METHODS—Continued

Packing instruction

Inner packagings

Intermediate packagings

Outer packagings

(iii) Each cargo vessel compartment may contain up to 95 kg (209.43 pounds) of explosive content if the segregation requirements in
§176.83(b) of this subchapter are met; and
(iv) When more than one vehicle or tool pallet is stowed “on deck” a minimum horizontal separation of 3 m (9.8 feet) must be pro-

vided.

m 19.In § 173.121, paragraph (b)(1)(iii)
is revised to read as follows:

§173.121 Class 3—Assignment of packing
group.
* * * * *

(b) * % %

(1) * x %

(iii) The capacity of the packaging is
not more than 450 L (119 gallons);
except that for transportation by
passenger aircraft, the capacity of the
packaging is not more than 30 L (7.9
gallons) and for transportation by cargo
aircraft, the capacity of the packaging is
not more than 100 L (26.3 gallons); and

* * * * *

m 20.In §173.124, paragraph (a)(4)(iv) is
revised to read as follows:

§173.124 Class 4, Divisions 4.1, 4.2 and
4.3—Definitions.

* * * * *

a)***

(
(4) * *x %

(iv) The provisions concerning
polymerizing substances in paragraph
(a)(4) will be effective until January 2,
2023.

* * * * *

m 21.In§173.127, paragraph (a)(1) is
revised and (a)(3) is added to read as
follows:

§173.127 Class 5, Division 5.1—Definition
and assignment of packing groups.

(a) * % %

(1) A solid material, except for solid
ammonium nitrate based fertilizer (see
paragraph (a)(3) of this section), is
classed as a Division 5.1 material if,
when tested in accordance with the UN
Manual of Tests and Criteria (IBR, see
§ 171.7 of this subchapter):

(i) If test O.1 is used (UN Manual of
Tests and Criteria, sub-section 34.4.1),
the mean burning time is less than or
equal to the burning time of a 3:7
potassium bromate/cellulose mixture; or

(ii) If test 0.3 is used (UN Manual of
Tests and Criteria, sub-section 34.4.3),
the mean burning rate is greater than or
equal to the burning rate of a 1:2

calcium peroxide/cellulose mixture.
* * * * *

(3) Solid ammonium nitrate-based

fertilizers must be classified in
accordance with the procedure as set

out in the UN Manual of Tests and
Criteria, Part III, Section 39.

* * * * *

m 22.In § 173.134, paragraph (a)(4) is
revised to read as follows:

§173.134 Class 6, Division 6.2—
Definitions and exceptions.

(a] R

(4) Patient specimens means those
collected directly from humans or
animals and transported for research,
diagnosis, investigational activities, or
disease treatment or prevention. Patient
specimens includes excreta, secreta,
blood and its components, tissue and
tissue swabs, body parts, and specimens
in transport media (e.g., transwabs,
culture media, and blood culture
bottles).

* * * * *

m 23.In §173.136, paragraph (a) is
revised to read as follows:

§173.136 Class 8—Definitions.

(a) For the purpose of this subchapter,
‘“corrosive material” (Class 8) means a
liquid or solid that causes irreversible
damage to human skin at the site of
contact within a specified period of
time. A liquid, or a solid which may
become liquid during transportation,
that has a severe corrosion rate on steel
or aluminum based on the criteria in
§173.137(c)(2) is also a corrosive
material. Whenever practical, in vitro
test methods authorized in §173.137 of
this part or historical data authorized in
paragraph (c) of this section should be
used to determine whether a material is

corrosive.
* * * * *

m 24. Section 173.137 isrevised to read
as follows:

§173.137 Class 8—Assignment of packing
group.

The packing group of a Class 8
material is indicated in Column 5 of the
§172.101 Table. When the § 172.101
Table provides more than one packing
group for a Class 8 material, the packing
group must be determined using data
obtained from tests conducted in
accordance with the OECD Guidelines
for the Testing of Chemicals, Number
435, “In Vitro Membrane Barrier Test
Method for Skin Corrosion” (IBR, see
§171.7 of this subchapter) or Number

404, “Acute Dermal Irritation/
Corrosion” (IBR, see § 171.7 of this
subchapter). A material that is
determined not to be corrosive in
accordance with OECD Guideline for
the Testing of Chemicals, Number 430,
“In Vitro Skin Corrosion:
Transcutaneous Electrical Resistance
Test (TER)” (IBR, see § 171.7 of this
subchapter) or Number 431, “In Vitro
Skin Corrosion: Reconstructed Human
Epidermis (RHE) Test Method” (IBR, see
§ 171.7 of this subchapter) may be
considered not to be corrosive to human
skin for the purposes of this subchapter
without further testing. However, a
material determined to be corrosive in
accordance with Number 430 or
Number 431 must be further tested
using Number 435 or Number 404. The
packing group assignment using data
obtained from tests conducted in
accordance with OECD Guideline
Number 404 or Number 435 must be as
follows:

(a) Packing Group I. Materials that
cause irreversible damage to intact skin
tissue within an observation period of
up to 60 minutes, starting after the
exposure time of three minutes or less.

(b) Packing Group II. Materials, other
than those meeting Packing Group I
criteria, that cause irreversible damage
to intact skin tissue within an
observation period of up to 14 days,
starting after the exposure time of more
than three minutes but not more than 60
minutes.

(c) Packing Group III. Materials, other
than those meeting Packing Group I or
II criteria—

(1) That cause irreversible damage to
intact skin tissue within an observation
period of up to 14 days, starting after the
exposure time of more than 60 minutes
but not more than 4 hours; or

(2) That do not cause irreversible
damage to intact skin tissue but exhibit
a corrosion on either steel or aluminum
surfaces exceeding 6.25 mm (0.25 inch)
a year at a test temperature of 55 °C (130
°F) when tested on both materials. The
corrosion may be determined in
accordance with the UN Manual of
Tests and Criteria (IBR, see §171.7 of
this subchapter) or other equivalent test
methods.

(d) Alternative packing group
assignment methods for mixtures. For
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mixtures it is necessary to obtain or
derive information that allows the
criteria to be applied to the mixture for
the purpose of classification and
assignment of packing groups. The

approach to classification and
assignment of packing groups is tiered,
and is dependent upon the amount of
information available for the mixture
itself, for similar mixtures and/or for its

ingredients. The flow chart in Figure 1
to paragraph (d) outlines the process to
be followed:

Figure 1 to paragraph (d): Step-wise approach to classify and assign packing group

of corrosive mixtures

mixture as a whole
l No

skin corrosion hazards

lNo

for all ingredients

No

Test data available on the

Sufficient data available on
similar mixtures to estimate ——p

Available skin corrosion data

Yes Apply criteria in Classify and assign
—» §173.137 introductory ——» packing group
paragraph and (a)-(c)
Yes Apply bridging principles Classify and assign
in §173.137(d)(1) packing group
Yes : ; ;
Apply calculation Classify and assign
> methodin§173.137(d)2) —>  packing group
MUST perform testing and apply : :
criteria as required by §173.137 —» Class?/ and assign
introductory paragraph and (a)—(c) pacKking group

(1) Bridging principles. Where a
mixture has not been tested to
determine its skin corrosion potential,
but there is sufficient data on both the
individual ingredients and similar
tested mixtures to adequately classify
and assign a packing group for the
mixture, this data will be used in
accordance with the following bridging
principles. This ensures that the
classification process uses the available
data to the greatest extent possible in
characterizing the hazards of the
mixture.

(i) Dilution. If a tested mixture is
diluted with a diluent, which does not
meet the criteria for Class 8 and does
not affect the packing group of other
ingredients, then the new diluted
mixture may be assigned to the same
packing group as the original tested
mixture. In certain cases, diluting a
mixture or substance may lead to an
increase in the corrosive properties. If
this is the case, this bridging principle
cannot be used.

(ii) Batching. The skin corrosion
potential of a tested production batch of
a mixture can be assumed to be
substantially equivalent to that of
another untested production batch of
the same commercial product when
produced by or under the control of the

same manufacturer, unless there is
reason to believe there is significant
variation such that the skin corrosion
potential of the untested batch has
changed. If the latter occurs, a new
classification is necessary.

(iii) Concentration of mixtures of
packing group I. If a tested mixture
meeting the criteria for inclusion in
Packing Group I is concentrated, the
more concentrated untested mixture
may be assigned to Packing Group I
without additional testing.

(iv) Interpolation within one packing
group. For three mixtures (A, B and C)
with identical ingredients, where
mixtures A and B have been tested and
are in the same skin corrosion packing
group, and where untested mixture C
has the same Class 8 ingredients as
mixtures A and B but has
concentrations of Class 8 ingredients
intermediate to the concentrations in
mixtures A and B, then mixture C is
assumed to be in the same skin
corrosion packing group as A and B.

(v) Substantially similar mixtures.
Given the following:

(A) Two mixtures: (A+B) and (C+B);

(B) The concentration of ingredient B
is the same in both mixtures;

(C) The concentration of ingredient A
in mixture (A+B) equals the

concentration of ingredient C in mixture
(C+B);

(D) Data on skin corrosion for
ingredients A and C are available and
substantially equivalent, i.e., they are
the same skin corrosion packing group
and do not affect the skin corrosion
potential of B.

(E) If the above mixture (A+B) or
(C+B) is already classified based on test
data, then the other mixture may be
assigned to the same packing group.

(2) Calculation method based on the
classification of the substances. Where
a mixture has not been tested to
determine its skin corrosion potential,
nor is sufficient data available on
similar mixtures, the corrosive
properties of the substances in the
mixture shall be considered to classify
and assign a packing group. Applying
the calculation method is only allowed
if there are no synergistic effects that
make the mixture more corrosive than
the sum of its substances. This
restriction applies only if Packing Group
IT or I1I would be assigned to the
mixture.

(i) All Class 8 ingredients present at
a concentration of 21% shall be taken
into account, or <1% if these
ingredients are still relevant for





27882 Federal Register/Vol.

85, No. 91/Monday, May 11, 2020/Rules and Regulations

classifying the mixture to be corrosive to
skin.

(ii) To determine whether a mixture
containing corrosive substances must be
considered a corrosive mixture and to
assign a packing group, the calculation
method in the flow chart in Appendix
I must be applied. For this calculation
method, generic concentration limits
apply where 1% is used in the first step
for the assessment of the packing group
I substances, and where 5% is used for
the other steps respectively.

PG x; = concentration of substance 1, 2. . .i
in the mixture, assigned to packing
group x (I, IT or III)

GCL = generic concentration limit

SCL; = specific concentration limit assigned
to substance i

Note to § 173.137: When an initial test
on either a steel or aluminum surface
indicates the material being tested is
corrosive, the follow up test on the other
surface is not required.

m 25.In § 173.159, paragraphs (a)(2)(i)
through (iii) and (d)(1) are revised to
read as follows:

§173.159 Batteries, wet.
* *x %

Eg)) * x %

(i) Packaging each battery or each
battery-powered device when
practicable, in fully enclosed inner
packagings made of electrically non-
conductive material;

(ii) Separating or packaging batteries
and battery-powered devices in a
manner to prevent contact with other
batteries, devices or electrically
conductive materials (e.g., metal) in the
packagings; or

(iii) Ensuring exposed terminals are
protected with electrically non-
conductive caps, electrically non-
conductive tape, or by other appropriate
means; and;

* * * * *

(d)* * *
(1) Electric storage batteries are firmly
secured to skids or pallets capable of
withstanding the shocks normally
incident to transportation are authorized
for transportation by rail, highway, or
vessel. The height of the completed unit
must not exceed 12 times the width of
the skid or pallet. The unit must be
capable of withstanding, without
damage, a superimposed weight equal to
two times the weight of the unit or, if
the weight of the unit exceeds 907 kg
(2,000 pounds), a superimposed weight

(iii) When a specific concentration
limit (SCL) is assigned to a substance
following its entry in the Hazardous
Materials Table or in a special
provision, this limit shall be used
instead of the generic concentration
limits (GCL).

(iv) The following formula must be
used for each step of the calculation
process. The criterion for a packing
group is fulfilled when the result of the
calculation is > 1. The generic
concentration limits to be used for the

PGx, PGx, PGx;

+ 50L

(1

GCL " 8CL, T

of 1,814 kg (4,000 pounds). Battery
terminals must not be relied upon to
support any part of the superimposed
weight and must not short out if an
electrically conductive material is

placed in direct contact with them.
* * * * *

m 26. Revise §173.185 toread as
follows:

§173.185 Lithium cells and batteries.

As used in this section, consignment
means one or more packages of
hazardous materials accepted by an
operator from one shipper at one time
and at one address, receipted for in one
lot and moving to one consignee at one
destination address. Equipment means
the device or apparatus for which the
lithium cells or batteries will provide
electrical power for its operation.
Lithium cell(s) or battery(ies) includes
both lithium metal and lithium ion
chemistries. Medical device means an
instrument, apparatus, implement,
machine, contrivance, implant, or in
vitro reagent, including any component,
part, or accessory thereof, which is
intended for use in the diagnosis of
disease or other conditions, or in the
cure, mitigation, treatment, or
prevention of disease, of a person.

(a) Classification. (1) Each lithium cell
or battery must be of the type proven to
meet the criteria in part III, sub-section
38.3 of the UN Manual of Tests and
Criteria (IBR; see § 171.7 of this
subchapter). Lithium cells and batteries
are subject to these tests regardless of
whether the cells used to construct the
battery are of a tested type. A single cell
battery as defined in part III, sub-section
38.3 of the UN Manual of Tests and
Criteria is considered a “cell” and must
be offered for transportation in
accordance with the requirements for
cells.

(i) Cells and batteries manufactured
according to a type meeting the

=1

evaluation in each step of the
calculation method are those found in
Appendix I of this part. Where
applicable, the generic concentration
limit shall be substituted by the specific
concentration limit assigned to the
substance(s) (SCLi), and the adapted
formula is a weighted average of the
different concentration limits assigned
to the different substances in the
mixture:

requirements of sub-section 38.3 of the
UN Manual of Tests and Criteria,
Revision 3, Amendment 1 or any
subsequent revision and amendment
applicable at the date of the type testing
may continue to be transported, unless
otherwise provided in this subchapter.

(ii) Cell and battery types only
meeting the requirements of the UN
Manual of Tests and Criteria, Revision
3, are no longer valid. However, cells
and batteries manufactured in
conformity with such types before July
2003 may continue to be transported if
all other applicable requirements are
fulfilled.

(2) Each person who manufactures
lithium cells or batteries must create a
record of satisfactory completion of the
testing (e.g. test report) required by this
paragraph prior to offering the lithium
cell or battery for transport and must:

(i) Maintain this record for as long as
that design is offered for transportation
and for one year thereafter; and

(ii) Make this record available to an
authorized representative of the Federal,
state or local government upon request.

(3) Beginning January 1, 2022 each
manufacturer and subsequent
distributor of lithium cells or batteries
manufactured on or after January 1,
2008, must make available a test
summary. The test summary must
include the following elements:

(i) Name of cell, battery, or product
manufacturer, as applicable;

(ii) Cell, battery, or product
manufacturer’s contact information to
include address, telephone number,
email address, and website for more
information;

(iii) Name of the test laboratory, to
include address, telephone number,
email address, and website for more
information;

(iv) A unique test report identification
number;

(v) Date of test report;
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(vi) Description of cell or battery to
include at a minimum;

(A) Lithium ion or lithium metal cell
or battery;

(B) Mass of cell or battery;

(C) Watt-hour rating, or lithium
content;

(D) Physical description of the cell/
battery; and

(E) Cell or battery model number or,
alternatively, if the test summary is
established for a product containing a
cell or battery, the product model
number.

(vii) List of tests conducted and
results (i.e., pass/fail);

(viii) Reference to assembled battery
testing requirements (if applicable);

(ix) Reference to the revised edition of
the UN Manual of Tests and Criteria
used and to amendments thereto, if any;
and

(x) Signature with name and title of
signatory as an indication of the validity
of information provided.

(4) Except for cells or batteries
meeting the requirements of paragraph
(c) of this section, each lithium cell or
battery must:

(i) Incorporate a safety venting device
or be designed to preclude a violent
rupture under conditions normally
incident to transport;

(ii) Be equipped with means of
preventing external short circuits; and

(iii) Be equipped with a means of
preventing dangerous reverse current
flow (e.g., diodes or fuses) if a battery
contains cells, or a series of cells that
are connected in parallel.

(b) Packaging. (1) Each package
offered for transportation containing
lithium cells or batteries, including
lithium cells or batteries packed with, or
contained in, equipment, must meet all
applicable requirements of subpart B of
this part.

(2) Lithium cells or batteries,
including lithium cells or batteries
packed with, or contained in,
equipment, must be packaged in a
manner to prevent:

(i) Short circuits;

(ii) Damage caused by movement or
placement within the package; and

(ii1) Accidental activation of the
equipment.

(3) For packages containing lithium
cells or batteries offered for
transportation:

(i) The lithium cells or batteries must
be placed in non-metallic inner
packagings that completely enclose the
cells or batteries, and separate the cells
or batteries from contact with
equipment, other devices, or electrically
conductive materials (e.g., metal) in the
packaging.

(ii) The inner packagings containing
lithium cells or batteries must be placed

in one of the following packagings
meeting the requirements of part 178,
subparts L and M, of this subchapter at
the Packing Group II level:

(A) Metal (4A, 4B, 4N), wooden (4C1,
4C2, 4D, 4F), fiberboard (4G), or solid
plastic (4H1, 4H2) box;

(B) Metal (1A2, 1B2, 1N2), plywood
(1D), fiber (1G), or plastic (1H2) drum;

(C) Metal (3A2, 3B2) or plastic (3H2)
jerrican.

(iii) When packed with equipment,
lithium cells or batteries must:

(A) Be placed in inner packagings that
completely enclose the cell or battery,
then placed in an outer packaging. The
completed package for the cells or
batteries must meet the Packing Group
II performance requirements as
specified in paragraph (b)(3)(ii) of this
section; or

(B) Be placed in inner packagings that
completely enclose the cell or battery,
then placed with equipment in a
package that meets the Packing Group II
performance requirements as specified
in paragraph (b)(3)(ii) of this section.

(4) When lithium cells or batteries are
contained in equipment:

(i) The outer packaging, when used,
must be constructed of suitable material
of adequate strength and design in
relation to the capacity and intended
use of the packaging, unless the lithium
cells or batteries are afforded equivalent
protection by the equipment in which
they are contained;

(ii) Equipment must be secured to
prevent damage caused by movement
within the outer packaging and be
packed so as to prevent accidental
operation during transport; and

(iii) Any spare lithium cells or
batteries packed with the equipment
must be packaged in accordance with
paragraph (b)(3) of this section.

(5) Lithium batteries that weigh 12 kg
(26.5 pounds) or more and have a
strong, impact-resistant outer casing and
assemblies of such batteries, may be
packed in strong outer packagings; in
protective enclosures (for example, in
fully enclosed or wooden slatted crates);
or on pallets or other handling devices,
instead of packages meeting the UN
performance packaging requirements in
paragraphs (b)(3)(ii) and (b)(3)(iii) of this
section. Batteries or battery assemblies
must be secured to prevent inadvertent
movement, and the terminals may not
support the weight of other
superimposed elements. Batteries or
battery assemblies packaged in
accordance with this paragraph may be
transported by cargo aircraft if approved
by the Associate Administrator.

(6) Except for transportation by
aircraft, the following rigid large
packagings are authorized for a single

battery, and for a single item of
equipment containing batteries, meeting
provisions in paragraphs (b)(1) and (2)
of this section and the requirements of
part 178, subparts P and Q, of this
subchapter at the Packing Group II level:

(i) Metal (50A, 50B, 50N) metal
packagings must be fitted with an
electrically non-conductive lining
material (e.g., plastics) of adequate
strength for the intended use;

(ii) Rigid plastic (50H);

(iii) Wooden (50C, 50D, 50F);

(iv) Rigid fiberboard (50G).

(7) For transportation by aircraft,
lithium cells and batteries must not be
packed in the same outer packaging
with substances and articles of Class 1
(explosives) other than Division 1.4S,
Division 2.1 (flammable gases), Class 3
(flammable liquids), Division 4.1
(flammable solids), or Division 5.1
(oxidizers).

(c) Exceptions for smaller cells or
batteries. Other than as specifically
stated below, a package containing
lithium cells or batteries, or lithium
cells or batteries packed with, or
contained in, equipment, that meets the
conditions of this paragraph is excepted
from the requirements in subparts C
through H of part 172 of this subchapter
and the UN performance packaging
requirements in paragraphs (b)(3)(ii) and
(iii) of this section under the following
conditions and limitations.

(1) Size limits. (i) The Watt-hour (Wh)
rating may not exceed 20 Wh for a
lithium ion cell or 100 Wh for a lithium
ion battery. After December 31, 2015,
each lithium ion battery subject to this
provision must be marked with the
Watt-hour rating on the outside case.

(ii) The lithium content may not
exceed 1 g for a lithium metal cell or 2
g for a lithium metal battery.

(iii) Except when lithium cells or
batteries are packed with or contained
in equipment in quantities not
exceeding 5 kg net weight, the outer
package that contains lithium cells or
batteries must be appropriately marked:
“PRIMARY LITHIUM BATTERIES—
FORBIDDEN FOR TRANSPORT
ABOARD PASSENGER AIRCRAFT”,
“LITHIUM METAL BATTERIES—
FORBIDDEN FOR TRANSPORT
ABOARD PASSENGER AIRCRAFT”,
“LITHIUM ION BATTERIES—
FORBIDDEN FOR TRANSPORT
ABOARD PASSENGER AIRCRAFT” or
labeled with a “CARGO AIRCRAFT
ONLY” label specified in § 172.448 of
this subchapter.

(iv) For transportation by highway or
rail only, the lithium content of the cell
and battery may be increased to 5 g for
a lithium metal cell or 25 g for a lithium
metal battery and 60 Wh for a lithium





27884

Federal Register/Vol.

85, No. 91/Monday, May 11, 2020/Rules and Regulations

ion cell or 300 Wh for a lithium ion
battery, provided the outer package is
marked: “LITHIUM BATTERIES—
FORBIDDEN FOR TRANSPORT
ABOARD AIRCRAFT AND VESSEL.”

(v) The marking specified in
paragraphs (c)(1)(iii) and (iv) of this
section must have a background of
contrasting color, and the letters in the
marking must be:

(A) At least 6 mm (0.25 inch) in
height on packages having a gross
weight of 30 kg (66 pounds) or less,
except that smaller font may be used as
necessary when package dimensions so
require.

(B) At least 12 mm (0.5 inch) in height
on packages having a gross weight of
more than 30 kg (66 pounds).

(vi) Except when lithium cells or
batteries are packed with, or contained
in, equipment, each package must not
exceed 30 kg (66 pounds) gross weight.

N U R Y

0

I ."’I’II’I’III””’I’A“

(A) The mark must be in the form of
a rectangle with hatched edging. The
mark must be not less than 120 mm (4.7
inches) wide by 110 mm (4.3 inches)
high and the minimum width of the
hatching must be 5 mm (0.2 inches),
except marks of 105 mm (4.1 inches)
wide by 74 mm (2.9 inches) high may
be used on a package containing lithium
batteries when the package is too small
for the larger mark;

(B) The symbols and letters must be
black on white or suitable contrasting
background and the hatching must be
red;

Fru—

(2) Packaging. Lithium cells and
batteries must be packed in inner
packagings that completely enclose the
cell or battery then placed in a strong
rigid outer package unless the cell or
battery is contained in equipment and is
afforded equivalent protection by the
equipment in which it is contained.
Except when lithium cells or batteries
are contained in equipment, each
package of lithium cells or batteries, or
the completed package when packed
with equipment, must be capable of
withstanding a 1.2 meter drop test, in
any orientation, without damage to the
cells or batteries contained in the
package, without shifting of the contents
that would allow battery-to-battery (or
cell-to-cell) contact, and without release
of the contents of the package.

(3) Hazard communication. Each
package must display the lithium
battery mark except when a package

Figure 1 to paragraph (c)(3)(i)

A BT B BT B AR AT LT AT

*

"

Minimum dimension 120 mm

(C) The “*” must be replaced by the
appropriate UN number(s) and the “**”
must be replaced by a telephone number
for additional information; and

(D) Where dimensions are not
specified, all features shall be in
approximate proportion to those shown.

(ii) [Reserved]

(iii) When packages are placed in an
overpack, the lithium battery mark shall
either be clearly visible through the
overpack or be reproduced on the
outside of the overpack and the
overpack shall be marked with the word

contains button cell batteries installed
in equipment (including circuit boards),
or no more than four lithium cells or
two lithium batteries contained in
equipment, where there are not more
than two packages in the consignment.

(i) The mark must indicate the UN
number: “UN3090” for lithium metal
cells or batteries; or “UN3480" for
lithium ion cells or batteries. Where the
lithium cells or batteries are contained
in, or packed with, equipment, the UN
number “UN3091” or “UN3481,” as
appropriate, must be indicated. Where a
package contains lithium cells or
batteries assigned to different UN
numbers, all applicable UN numbers
must be indicated on one or more
marks. The package must be of such size
that there is adequate space to affix the
mark on one side without the mark

being folded.

=

Minimum dimension 110 mm

R R

%Q-———-—

“OVERPACK”. The lettering of the
“OVERPACK” mark shall be at least 12
mm (0.47 inches) high.

(4) Air transportation. (i) For
transportation by aircraft, lithium cells
and batteries may not exceed the limits
in the following Table 1 to paragraph
(c)(4)(i). The limits on the maximum
number of batteries and maximum net
quantity of batteries in the following
table may not be combined in the same
package:





Federal Register/Vol. 85, No. 91/Monday, May 11, 2020/Rules and Regulations 27885
TABLE 1 TO PARAGRAPH (c)(4)(i)
i - P T Lithium ion
Lithium metal Lithium metal Lithium metal S Lithium ion cells b :
cells and/or cells with a batteries with a I;;E/L:)ng?teﬁ’?e”ss with a watt-hour V?I:tttf;'c')ejrvyg{;na
Contents batteries with a | lithium content lithium content with a watt-hour rating more more than 2 79
lithium more than 0.3 g | more than 0.3 g than 2.7 Wh but ;

content not

but not more

but not more

rating not more

not more than

Wh but not

more than 0.3 g than 1 g than 2 g than 2.7 Wh 20 Wh more than 100
Maximum number of cells/bat- | No Limit ........... 8cells ............. 2 batteries ........ No Limit ........... 8cells .............. 2 batteries.
teries per package.
Maximum net quantity (mass) per | 2.5 kg ............... N/a ...cooceeevneene. N/a .o 25Kg coeeeeeeinne N/a ....cccceeveneene. n/a.

package.

(ii) Not more than one package
prepared in accordance with this
paragraph (c)(4) may be placed into an
overpack. When a package is required to
display the “CARGO AIRCRAFT
ONLY” label, the paragraph (c)(1)(iii)
mark, or the paragraph (c)(3)(i) lithium
battery mark and the package is placed
in an overpack, the appropriate label or
mark must either be clearly visible
through the overpack, or the label or
mark must also be affixed on the outside
of the overpack, and the overpack must
be marked with the word
“OVERPACK”. The lettering of the
“OVERPACK” mark shall be at least 12
mm (0.47 inches) high.

(iii) A shipper is not permitted to offer
for transport more than one package
prepared in accordance with the
provisions of this paragraph in any
single consignment.

(iv) Each shipment with packages
required to display the paragraph
(c)(3)(i) lithium battery mark must
include an indication on the air waybill
of compliance with this paragraph (c)(4)
(or the applicable ICAO Technical
Instructions Packing Instruction), when
an air waybill is used.

(v) Packages and overpacks of lithium
batteries prepared in accordance with
this paragraph (c)(4) must be offered to
the operator separately from cargo
which is not subject to the requirements
of this subchapter and must not be
loaded into a unit load device before
being offered to the operator.

(vi) For lithium batteries packed with,
or contained in, equipment, the number
of batteries in each package is limited to
the minimum number required to power
the piece of equipment, plus two spare
sets, and the total net quantity (mass) of
the lithium cells or batteries in the
completed package must not exceed 5
kg. A “set” of cells or batteries is the
number of individual cells or batteries
that are required to power each piece of
equipment.

(vii) Each person who prepares a
package for transport containing lithium
cells or batteries, including cells or
batteries packed with, or contained in,

equipment in accordance with the
conditions and limitations of this
paragraph (c)(4), must receive
instruction on these conditions and
limitations, corresponding to their
functions.

(viii) Lithium cells and batteries must
not be packed in the same outer
packaging with other hazardous
materials. Packages prepared in
accordance with this paragraph (c)(4)
must not be placed into an overpack
with packages containing hazardous
materials and articles of Class 1
(explosives) other than Division 1.4S,
Division 2.1 (flammable gases), Class 3
(flammable liquids), Division 4.1
(flammable solids) or Division 5.1
(oxidizers).

(5) For transportation by aircraft, a
package that exceeds the number or
quantity (mass) limits in the table
shown in paragraph (c)(4)(i) of this
section, the overpack limit described in
paragraph (c)(4)(ii) of this section, or the
consignment limit described in
paragraph (c)(4)(iii) of this section is
subject to all applicable requirements of
this subchapter, except that a package
containing no more than 2.5 kg lithium
metal cells or batteries or 10 kg lithium
ion cells or batteries is not subject to the
UN performance packaging
requirements in paragraph (b)(3)(ii) of
this section when the package displays
both the lithium battery mark in
paragraph (c)(3)(i) and the Class 9
Lithium Battery label specified in
§172.447 of this subchapter. This
paragraph does not apply to batteries or
cells packed with or contained in
equipment.

(d) Lithium cells or batteries shipped
for disposal or recycling. A lithium cell
or battery, including a lithium cell or
battery contained in equipment, that is
transported by motor vehicle to a
permitted storage facility or disposal
site, or for purposes of recycling, is
excepted from the testing and record
keeping requirements of paragraph (a)
and the UN performance packaging
requirements in paragraphs (b)(3)(ii),
(b)(3)(iii) and (b)(6) of this section, when

packed in a strong outer packaging
conforming to the applicable
requirements of subpart B of this part.
A lithium cell or battery that meets the
size, packaging, and hazard
communication conditions in paragraph
(c)(1)—(3) of this section is excepted
from subparts C through H of part 172
of th1s subchapter.
e) Low pI'OC?LlCtIOH runs and
prototypes Low production runs (i.e.,
annual production runs consisting of
not more than 100 lithium cells or
batteries), prototype lithium cells or
batteries transported for purposes of
testing, and equipment containing such
cells or batteries are excepted from the
testing and record keeping requirements
of paragraph (a) of this section,
provided:

(1) Except as provided in paragraph
(e)(5) of this section, each cell or battery
is individually packed in a non-metallic
inner packaging, inside an outer
packaging, and is surrounded by
cushioning material that is non-
combustible and electrically non-
conductive, or contained in equipment.
Equipment must be constructed or
packaged in a manner as to prevent
accidental operation during transport;

(2) Appropriate measures shall be
taken to minimize the effects of
vibration and shocks and prevent
movement of the cells or batteries
within the package that may lead to
damage and a dangerous condition
during transport. Cushioning material
that is non-combustible and electrically
non-conductive may be used to meet
this requirement;

(3) The lithium cells or batteries are
packed in inner packagings or contained
in equipment. The inner packaging or
equipment is placed in one of the
following outer packagings that meet the
requirements of part 178, subparts L and
M, of this subchapter at the Packing
Group I level. Cells and batteries,
including equipment of different sizes,
shapes or masses must be placed into an
outer packaging of a tested design type
listed in this section provided the total
gross mass of the package does not
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exceed the gross mass for which the
design type has been tested. A cell or
battery with a net mass of more than 30
kg is limited to one cell or battery per
outer packaging;

(i) Metal (4A, 4B, 4N), wooden (4C1,
4C2, 4D, 4F), or solid plastic (4H2) box;
(ii) Metal (1A2, 1B2, 1N2), plywood

(1D), or plastic (1H2) drum.

(4) For a single battery, and for a
single item of equipment containing
cells or batteries, the following rigid
large packagings are authorized:

(i) Metal (50A, 50B, 50N) metal
packagings must be fitted with an
electrically non-conductive lining
material (e.g., plastics) of adequate
strength for the intended use;

(ii) Rigid plastic (50H);

(iii) Plywood (50D).

(5) Lithium batteries, including
lithium batteries contained in
equipment, that weigh 12 kg (26.5
pounds) or more and have a strong,
impact-resistant outer casing or
assemblies of such batteries, may be
packed in strong outer packagings, in
protective enclosures (for example, in
fully enclosed or wooden slatted crates),
or on pallets or other handling devices,
instead of packages meeting the UN
performance packaging requirements in
paragraphs (b)(3)(ii) and (iii) of this
section. The battery or battery assembly
must be secured to prevent inadvertent
movement, and the terminals may not
support the weight of other
superimposed elements;

(6) Irrespective of the limit specified
in column (9B) of the § 172.101
Hazardous Materials Table, the battery
or battery assembly prepared for
transport in accordance with this
paragraph may have a mass exceeding
35 kg gross weight when transported by
cargo aircraft;

(7) Batteries or battery assemblies
packaged in accordance with this
paragraph are not permitted for
transportation by passenger-carrying
aircraft, and may be transported by
cargo aircraft only if approved by the
Associate Administrator prior to
transportation; and

(8) Shipping papers must include the
following notation: “Transport in
accordance with §173.185(e).”

(f) Damaged, defective, or recalled
cells or batteries. Lithium cells or
batteries that have been damaged or
identified by the manufacturer as being
defective for safety reasons, that have
the potential of producing a dangerous
evolution of heat, fire, or short circuit
(e.g., those being returned to the
manufacturer for safety reasons) may be
transported by highway, rail or vessel
only, and must be packaged as follows:

(1) Each cell or battery must be placed
in individual, non-metallic inner
packaging that completely encloses the
cell or battery;

(2) The inner packaging must be
surrounded by cushioning material that
is non-combustible, electrically non-
conductive, and absorbent; and

(3) Each inner packaging must be
individually placed in one of the
following packagings meeting the
applicable requirements of part 178,
subparts L, M, P, and Q of this
subchapter at the Packing Group I level:

(i) Metal (4A, 4B, 4N), wooden (4C1,
4C2, 4D, 4F), or solid plastic (4H2) box;

(ii) Metal (1A2, 1B2, 1N2), plywood
(1D), or plastic (1H2) drum; or

(iii) For a single battery, and for a
single item of equipment containing
cells or batteries, the following rigid
large packagings are authorized:

(A) Metal (50A, 50B, 50N);

(B) Rigid plastic (50H);

(C) Plywood (50D); and

(4) The outer package must be marked
with an indication that the package
contains a ‘“Damaged/defective lithium
ion battery” and/or ‘“Damaged/defective
lithium metal battery” as appropriate.
The marking required by this paragraph
must be in characters at least 12 mm
(0.47 inches) high.

(g) Limited exceptions to restrictions
on air transportation of medical device
batteries. Irrespective of the quantity
limitations described in column 9A of
the § 172.101 Hazardous Materials Table
of this subchapter, up to two
replacement lithium cells or batteries
specifically used for a medical device as
defined in this section may be
transported as cargo on a passenger
aircraft. Packages containing these cells
or batteries are not subject to the
marking requirement in paragraph
(c)(1)(iii) of this section or the “CARGO
AIRCRAFT ONLY” label required by
§172.402(c) of this subchapter and may
be transported as cargo on a passenger
aircraft when approved by the Associate
Administrator and provided the
following conditions are met:

(1) The intended destination of the
cells or batteries is not serviced daily by
cargo aircraft if a cell or battery is
required for medically necessary care;
and

(2) Lithium ion cells or batteries for
medical devices are excepted from the
state of charge limitations in § 172.102,
special provision A100, of this
subchapter, provided each cell or
battery is:

(i) Individually packed in an inner
packaging that completely encloses the
cell or battery;

(ii) Placed in a rigid outer packaging;
and

(iii) Protected to prevent short
circuits.

(h) Approval. A lithium cell or battery
that does not conform to the provisions
of this subchapter may be transported
only under conditions approved by the
Associate Administrator.

m 27.In §173.218, paragraph (c) is
revised to read as follows:

§173.218 Fish meal or fish scrap.

(c) When fish scrap or fish meal is
offered for transportation by vessel in
bulk in freight containers, the fish scrap
or fish meal shall contain at least 50
ppm (mg/kg) of ethoxyquin, 100 ppm
(mg/kg) of butylated hydroxytoluene
(BHT) or 250 ppm (mg/kg) of tocopherol
based antioxidant at the time of
shipment.

m 28.1In §173.220, paragraph
(b)(2)(ii)(C) is added and paragraph (d)
is revised to read as follows:

§173.220 Internal combustion engines,
vehicles, machinery containing internal
combustion engines, battery-powered
equipment or machinery, fuel cell-powered
equipment or machinery.

(b) * ok %
(2) * *x %
(ii] * * %

(C) If a vehicle is powered by a
flammable liquid and a flammable gas
internal combustion engine, the
requirements of paragraphs (b)(1) of this

section must also be met.
* * * * *

(d) Lithium batteries. Except as
provided in § 172.102, special provision
A101, of this subchapter, vehicles,
engines, and machinery powered by
lithium metal batteries that are
transported with these batteries
installed are forbidden aboard
passenger-carrying aircraft. Lithium
batteries contained in vehicles, engines,
or mechanical equipment must be
securely fastened in the battery holder
of the vehicle, engine, or mechanical
equipment, and be protected in such a
manner as to prevent damage and short
circuits (e.g., by the use of non-
conductive caps that cover the terminals
entirely). Except for vehicles, engines,
or machinery transported by highway,
rail, or vessel with prototype or low
production lithium batteries securely
installed, each lithium battery must be
of a type that has successfully passed
each test in the UN Manual of Tests and
Criteria (IBR, see § 171.7 of this
subchapter), as specified in § 173.185,
unless approved by the Associate
Administrator. Where a vehicle could
possibly be handled in other than an
upright position, the vehicle must be
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secured in a strong, rigid outer
packaging. The vehicle must be secured
by means capable of restraining the
vehicle in the outer packaging to
prevent any movement during transport
which would change the orientation or
cause the vehicle to be damaged. Where
the lithium battery is removed from the
vehicle and is packed separate from the
vehicle in the same outer packaging, the
package must be consigned as “UN
3481, Lithium ion batteries packed with
equipment” or “UN 3091, Lithium
metal batteries packed with equipment”
and prepared in accordance with the

requirements specified in § 173.185.
* * * * *

m 29.In §173.222, paragraphs (c) and
(d) are revised to read as follows:

§173.222 Dangerous goods in equipment,
machinery or apparatus.
* * * * *

(c)(1) Except for transportation by
aircraft, the total net quantity of
hazardous materials contained in one
item of machinery or apparatus must
not exceed the following:

(i) In the case of solids or liquids, the
limited quantity amount specified in the
corresponding section referenced in
Column (8A) of the §172.101 Table;

(ii) 0.5 kg (1.1 pounds) in the case of
Division 2.2 gases.

(iii) When machinery or apparatus

the quantity of each hazardous material
must not exceed the quantity specified
in the corresponding section referenced
in Column (8A) of the §172.101 Table,
or for gases, paragraph (c)(1)(ii) of this
section.

(2) For transportation by aircraft, the
total net quantity of hazardous materials
contained in one item of machinery or
apparatus must not exceed the
following:

(i) 1 kg (2.2 pounds) in the case of
solids;

(ii) 0.5 L (0.1 gallons) in the case of
liquids;

(iii) 0.5 kg (1.1 pounds) in the case of
Division 2.2 gases. Division 2.2 gases
with subsidiary risks and refrigerated
liquefied gases are not authorized;

(iv) A total quantity of not more than
the aggregate of that permitted in
paragraphs (c)(2)(i) through (iii) of this
section, for each category of material in
the package, when a package contains
hazardous materials in two or more of
the categories in paragraphs (c)(2)(i)
through (iii) of this section; and

(d) Except for transportation by
aircraft, when a package contains
hazardous materials in two or more of
the categories listed in paragraph (c)(1)
of this section the total quantity
required by § 172.202(c) of this
subchapter to be entered on the
shipping paper must be either the

quantity, of all hazardous materials,
expressed as net mass.

m 30.In §173.224, revise paragraph
(b)(4), the table to paragraph (b), and
paragraph (c) to read as follows:

§173.224 Packaging and control and
emergency temperatures for self-reactive
materials.

* * * * *

(b)* L

(4) Packing method. Column 4
specifies the highest packing method
which is authorized for the self-reactive
material. A packing method
corresponding to a smaller package size
may be used, but a packing method
corresponding to a larger package size
may not be used. The Table of Packing
Methods in § 173.225(d) defines the
packing methods. Bulk packagings for
Type F self-reactive substances are
authorized by § 173.225(f) for IBCs and
§ 173.225(h) for bulk packagings other
than IBCs. The formulations listed in
§173.225(f) for IBCs and in § 173.225(g)
for portable tanks may also be
transported packed in accordance with
packing method OP8, with the same
control and emergency temperatures, if
applicable. Additional bulk packagings
are authorized if approved by the
Associate Administrator.

contains multiple hazardous materials,  aggregate quantity, or the estimated * * * * *
SELF-REACTIVE MATERIALS TABLE
P : : Control
Self-reactive substance Identil\Ilg-atlon Conc?ozt)ratlon ﬁqaélﬁ'gg temr(;séz;ture tgmggg?uﬁ% Notes
(1) @) @) (4) (6) (6) @

Acetone-pyrogallol copolymer 2-diazo-1-naph-

thol-5-sulphonate ...........ccoceeeiiiiiiiiieeceieen. 3228 100 OP8 | e | eveeeriee e | e
Azodicarbonamide formulation type B, tem-

perature controlled ............coovviiiiniiniiennens 3232 <100 OPS5 | i | et 1
Azodicarbonamide formulation type C ............. 3224 <100 OPB | oo | e | e,
Azodicarbonamide formulation type C, tem-

perature controlled ............ccoeeciiiiiiiiiinnee 3234 <100 OPB | oo | e 1
Azodicarbonamide formulation type D ............. 3226 <100 OPT7 | o | e | e
Azodicarbonamide formulation type D, tem-

perature controlled .........ccccoviiieiniiieiiee 3236 <100 OP7 | o | et 1
2,2’-Az0odi(2,4-dimethyl-4-methoxyvaleronitrile) 3236 100 OP7 -5 +5
2,2’-Azodi(2,4-dimethylvaleronitrile) ................. 3236 100 OP7 +10 +15
2,2’-Azodi(ethyl 2-methylpropionate) ... 3235 100 OP7 +20 +25
1,1-Azodi(hexahydrobenzonitrile) .................... 3226 100 OPT7 | o | e
2,2-Azodi(isobutyronitrile) .........cccceriiiiiiiinens 3234 100 OP6 +40 +45 |
2,2’-Azodi(isobutyronitrile) as a water based

PASEE ittt 3224 <50 OPB | o | e s | e
2,2-Azodi(2-methylbutyronitrile) ..........ccccceeueee. 3236 100 OP7 +35 +40
Benzene-1,3-disulphonylhydrazide, as a paste 3226 52 OP7 | e | e | e
Benzene sulphohydrazide ............cccocceeeiieeene 3226 100 OP7 | e | e | e
4-(Benzyl(ethyl)amino)-3-

ethoxybenzenediazonium zinc chloride ....... 3226 100 OP7 | e | e | e
4-(Benzyl(methyl)amino)-3-

ethoxybenzenediazonium zinc chloride ....... 3236 100 OP7 +40 +45 | e
3-Chloro-4-diethylaminobenzenediazonium

zinc chloride ..., 3226 100 OP7 | o | e | e
2-Diazo-1-Naphthol sulphonic acid ester mix-

BUFE e 3226 <100 OP7 | e | 4
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SELF-REACTIVE MATERIALS TABLE—Continued
- . . Control
Self-reactive substance Ident,'\?gat'on COnC(eo?ot)l'atloﬂ ?na;ﬁgg temp(JSé?ture tgmgregrgtnu% Notes
(1) @) @) 4) (6) (6) @)

2-Diazo-1-Naphthol-4-sulphonyl chloride ......... 3222 100 OP5 | o | e | e
2-Diazo-1-Naphthol-5-sulphonyl chloride ......... 3222 100 OPS5 | e | e | e
2,5-Dibutoxy-4-(4-morpholinyl)-Benzenedia-

zonium, tetrachlorozincate (2:1) .......cccccneee. 3228 100 OP8 | i | eveeeiee s | e
2,5-Diethoxy-4-morpholinobenzenediazonium

zinc chloride ..o, 3236 67—-100 OoP7 +35 +40 | e,
2,5-Diethoxy-4-morpholinobenzenediazonium

zinc chloride .......cccoocieiiiiiiee, 3236 66 OP7 +40 +45 | e,
2,5-Diethoxy-4-morpholinobenzenediazonium

tetrafluoroborate ..........cccocviriiiiiiiiiincn, 3236 100 OP7 +30 +35 | e
2,5-Diethoxy-4-

(phenylsulphonyl)benzenediazonium zinc

ChlOMdE ..o 3236 67 OP7 +40 F45 | e
2,5-Diethoxy-4-(4-morpholinyl)-benzenedia-

zonium sulphate ..., 3226 100 OPT7 | e | e | e
Diethylene glycol bis(allyl carbonate) +

Diisopropylperoxydicarbonate ..............c....... 3237 >88 + <12 OP8 -10 (010 R
2,5-Dimethoxy-4-(4-

methylphenylsulphony)benzenediazonium

zinc chloride ..., 3236 79 OP7 +40 +45 |
4-Dimethylamino-6-(2-

dimethylaminoethoxy)toluene-2-diazonium

zinc chloride ..., 3236 100 OoP7 +40 +45 |
4-(Dimethylamino)-benzenediazonium

trichlorozincate (-1) ...cooceevieeiieieeeeeeeee, 3228 100 OP8 | e | eveeenee e | e
N,N’-Dinitroso-N, N’-dimethyl-terephthalamide,

aS @ PASEE ..eiiiii 3224 72 OP6
N,N’-Dinitrosopentamethylenetetramine .. 3224 82 OP6
Diphenyloxide-4,4’-disulphohydrazide ..... 3226 100 OP7
Diphenyloxide-4,4’-disulphonylhydrazide 3226 100 OP7
4-Dipropylaminobenzenediazonium zinc chlo-

FIE ottt 3226 100 OP7 | o | e | e
2-(N,N-Ethoxycarbonylphenylamino)-3-

methoxy-4-(N-methyl-N-

cyclohexylamino)benzenediazonium zinc

ChlOFdE ..o 3236 63—-92 OP7 +40 F45 | e
2-(N,N-Ethoxycarbonylphenylamino)-3-

methoxy-4-(N-methyl-N-

cyclohexylamino)benzenediazonium zinc

o131 o] 1o [ S 3236 62 OP7 +35 F40 | e
N-Formyl-2-(nitromethylene)-1,3-

perhydrothiazing .........ccccccocvriieinieeiieeee 3236 100 OP7 +45 +50 | oo
2-(2-Hydroxyethoxy)-1-(pyrrolidin-1-

yl)benzene-4-diazonium zinc chloride .......... 3236 100 OP7 +45 +50 | e,
3-(2-Hydroxyethoxy)-4-(pyrrolidin-1-

yl)benzenediazonium zinc chloride .............. 3236 100 OoP7 +40 +45 |
2-(N,N-Methylaminoethylcarbonyl)-4-(3,4-di-

methyl-phenylsulphonyl)benzene diazonium

zinc chloride ..., 3236 96 OP7 +45 +50 | e,
4-Methylbenzenesulphonylhydrazide ............... 3226 100 OP7 | o | v ncenienes | e
3-Methyl-4-(pyrrolidin-1-yl)benzenediazonium

tetrafluoroborate .........ccccoeiiiiiiiiiicneen, 3234 95 OP6 +45 +50 | oo
4-Nitrosophenol ..........ccccccviiiiiieniieneeeeceee 3236 100 OP7 +35 +40 |
Phosphorothioic acid, O-[(cyanophenyl meth-

ylene) azanyl] O,O-diethyl ester ................... 3227 82-91 OP8 | e | e 5

(Z isomer)
Self-reactive liquid, sample ........cccccvcirveennene 3223 | oo OP2 | e | e 3
Self-reactive liquid, sample, temperature con-

Ol e 3233 OoP2 3
Self-reactive solid, sample 3224 OoP2 3
Self-reactive solid, sample, temperature con-

140 S 3234 | o OP2 | e | e 3
Sodium 2-diazo-1-naphthol-4-sulphonate ........ 3226 100 (O] = S IS PSSR
Sodium 2-diazo-1-naphthol-5-sulphonate ........ 3226 100 OP7 | o | e eies | e
Tetramine palladium () nitrate ...........ccocceeneee. 3234 100 OP6 +30 +35 | e

Notes:

1. The emergency and control temperatures must be determined in accordance with § 173.21(f).
2. With a compatible diluent having a boiling point of not less than 150 °C.
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3. Samples may only be offered for transportation under the provisions of paragraph (c)(3) of this section.
4. This entry applies to mixtures of esters of 2-diazo-1-naphthol-4-sulphonic acid and 2-diazo-1-naphthol-5-sulphonic acid.
5. This entry applies to the technical mixture in n-butanol within the specified concentration limits of the (Z) isomer.

(c) New self-reactive materials,
formulations and samples. (1) Except as
provided for samples in paragraph (c)(3)
or (4) of this section, no person may
offer, accept for transportation, or
transport a self-reactive material which
is not identified by technical name in
the Self-Reactive Materials Table of this
section, or a formulation of one or more
self-reactive materials which are
identified by technical name in the
table, unless the self-reactive material is
assigned a generic type and shipping
description and is approved by the
Associate Administrator under the
provisions of § 173.124(a)(2)(iii).

(2) Except as provided by an approval
issued under § 173.124(a)(2)(iii),
intermediate bulk and bulk packagings
are not authorized.

(3) Samples of new self-reactive
materials or new formulations of self-
reactive materials identified in the Self-
Reactive Materials Table in paragraph
(b) of this section, for which complete
test data are not available, and which
are to be transported for further testing
or product evaluation, may be assigned
an appropriate shipping description for
Self-reactive materials Type C, packaged
and offered for transportation under the
following conditions:

(i) Data available to the person
offering the material for transportation
must indicate that the sample would
pose a level of hazard no greater than
that of a self-reactive material Type B
and that the control temperature, if any,
is sufficiently low to prevent any
dangerous decomposition and
sufficiently high to prevent any
dangerous phase separation;

(ii) The sample must be packaged in
accordance with packing method OP2;

(iii) Packages of the self-reactive
material may be offered for
transportation and transported in a
quantity not to exceed 10 kg (22
pounds) per transport vehicle; and

(iv) One of the following shipping
descriptions must be assigned:

(A) Self-reactive, liquid, type C, 4.1,
UN 3223.

(B) Self-reactive, solid, type G, 4.1,
UN 3224.

(C) Self-reactive, liquid, type C,
temperature controlled, 4.1, UN 3233.

(D) Self-reactive, solid, type C,
temperature controlled, 4.1, UN 3234.

(4) Samples of organic substances
carrying functional groups listed in
tables A6.1 and/or A6.2 in Annex 6
(Screening Procedures) of the UN
Manual of Tests and Criteria (IBR, see
§171.7 of this subchapter) may be
transported under UN 3224 or UN 3223,
as applicable, of Division 4.1 provided
that:

(i) The samples do not contain any:

(A) Known explosives;

(B) Substances showing explosive
effects in testing;

(C) Compounds designed with the
view of producing a practical explosive
or pyrotechnic effect;

(D) Components consisting of
synthetic precursors of intentional
explosives;

(ii) For mixtures, complexes or salts of
inorganic oxidizing substances of
Division 5.1 with organic material(s),
the concentration of the inorganic
oxidizing substance is:

(A) Less than 15 percent, by mass, if
assigned to Packing Group I or II; or

(B) Less than 30 percent, by mass, if
assigned to Packing Group III;

(iii) Available data does not allow a
more precise classification;

(iv) The sample is not packed together
with other goods;

(v) Must be packaged as follows:

(A) The quantity per individual inner
cavity does not exceed 0.01 g for solids
or 0.01 mL for liquids and the maximum
net quantity per outer packaging does
not exceed 20 g for solids or 20 mL for
liquids, or in the case of mixed packing
the sum of grams and mL does not
exceed 20:

(1) The samples are carried in
microtiter plates or multi-titer plates
made of plastics, glass, porcelain or
stoneware as an inner packaging;

(2) only combination packaging with
outer packaging comprising boxes (4A,
4B, 4N, 4C1, 4C2, 4D, 4F, 4G, 4H1 and
4H2) are permitted; or

(B) The maximum content of each
inner packaging does not exceed 1 g for
solids or 1 mL for liquids and the

maximum net quantity per outer
packaging does not exceed 56 g for
solids or 56 mL for liquids, or in the
case of mixed packing the sum of grams
and mL does not exceed 56:

(1) The individual substance is
contained in an inner packaging of glass
or plastics of maximum capacity of 30
mL placed in an expandable
polyethylene foam matrix of at least 130
mm thickness having a density of 18 +
1g/L;

(2) Within the foam carrier, inner
packagings are segregated from each
other by a minimum distance of 40 mm
and from the wall of the outer packaging
by a minimum distance of 70 mm. The
package may contain up to two layers of
such foam matrices, each carrying up to
twenty-eight inner packagings;

(3) The outer packaging consists only
of corrugated fiberboard boxes (4G)
having minimum dimensions of 60 cm
(length) by 40.5 cm (width) by 30 cm
(height) and minimum wall thickness of
1.3 cm.

(vi) When dry ice or liquid nitrogen
is optionally used as a coolant for
quality control measures, all applicable
requirements of this subchapter must be
met. Interior supports must be provided
to secure the inner packagings in the
original position after the ice or dry ice
has dissipated. If ice is used, the outside
packaging or overpack must be
leakproof. If dry ice is used, the
requirements in § 173.217 must be met.
The inner and outer packagings must
maintain their integrity at the
temperature of the refrigerant used as
well as the temperatures and the
pressures which could result if
refrigeration were lost.

m 31.In §173.225, revise the table to
paragraph (c), the heading of the table
to paragraph (d), paragraph (e),
paragraph (g) introductory text, and the
heading to the table to paragraph (g) to
read as follows:

§173.225 Packaging requirements and
other provisions for organic peroxides.
* * * * *

(C) L

(8) * x %

TABLE TO PARAGRAPH (c): ORGANIC PEROXIDE TABLE

: Diluent (mass %) : Temperature ( °C)
Technical name ID No. Co(rrlizaegstroa/tl)on (m"g’gge;) Pma:tﬁgg Notes
° A B | ° Control | Emergency
(1 &) 3 (4a) (4b) (4c) (5) (6) (7a) (7b) ®)
Acetyl acetone peroxide ............cccccoceee UN3105 <42 >48 28 | OP7 2
Acetyl acetone peroxide [as a paste] ..... UN3106 B2 | oo e | | OP7 21
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TABLE TO PARAGRAPH (c): ORGANIC PEROXIDE TABLE—Continued

Diluent (mass %)

Temperature ( °C)

: Concentration Water Packing
Technical name ID No. (mass %) A B | (mass %) | method Control Emergency Notes
(1 &) 3 (4a) (4b) (4c) (5) (6) (7a) (7b) ®)

Acetyl cyclohexanesulfonyl peroxide ..... UN3112 <82 -10

Acetyl cyclohexanesulfonyl peroxide ..... UN3115 <32

tert-Amyl hydroperoxide .. | UN3107 <88

tert-Amyl peroxyacetate ... .. | UN3105 <62

tert-Amyl peroxybenzoate ...................... UN3103 <100

tert-Amyl peroxy-2-ethylhexanoate ........ UN3115 <100

tert-Amyl peroxy-2-ethylhexyl carbonate | UN3105 <100

tert-Amyl peroxy isopropyl carbonate .... | UN3103 <77

tert-Amyl peroxyneodecanoate UN3115 <77

tert-Amyl peroxyneodecanoate UN3119 <47

tert-Amyl peroxypivalate ...... UN3113 <77

tert-Amyl peroxypivalate UN3119 <32

tert-Amyl peroxy-3,5,5- | UN3105 <100
trimethylhexanoate.

tert-Butyl cumyl peroxide ............c.ccceeee UN3109 >42—-100

tert-Butyl cumyl peroxide .........c.ccccoeeens UN3108 <52

n-Butyl-4,4-di-(tert-butylperoxy)valerate UN3103 >52-100

n-Butyl-4,4-di-(tert-butylperoxy)valerate | UN3108 <52

tert-Butyl hydroperoxide UN3103 >79-90

tert-Butyl hydroperoxide ... UN3105 <80

tert-Butyl hydroperoxide ... UN3107 <79

tert-Butyl hydroperoxide UN3109 <72

tert-Butyl hydroperoxide [and] Di-tert- | UN3103 <82 +>9
butylperoxide.

tert-Butyl monoperoxymaleate ............... UN3102 >52-100

tert-Butyl monoperoxymaleate ... UN3103 <52

tert-Butyl monoperoxymaleate ... .. | UN3108 <52

tert-Butyl monoperoxymaleate [as a | UN3108 <52
paste].

tert-Butyl peroxyacetate .............c.cccecee. UN3101 >52-77

tert-Butyl peroxyacetate ........................ UN3103 >32-52

tert-Butyl peroxyacetate ................c....... UN3109 <32

tert-Butyl peroxybenzoate UN3103 >77—-100

tert-Butyl peroxybenzoate UN3105 >52-77

tert-Butyl peroxybenzoate UN3106 <52

tert-Butyl peroxybenzoate ...................... UN3109 <32

tert-Butyl peroxybutyl fumarate UN3105 <52

tert-Butyl peroxycrotonate ....... UN3105 <77

tert-Butyl peroxydiethylacetate ... UN3113 <100

tert-Butyl peroxy-2-ethylhexanoate ... UN3113 >52-100

tert-Butyl peroxy-2-ethylhexanoate ... UN3117 >32-52

tert-Butyl peroxy-2-ethylhexanoate ........ | UN3118 <52

tert-Butyl peroxy-2-ethylhexanoate ........ UN3119 <32

tert-Butyl peroxy-2-ethylhexanoate [and] | UN3106 <12 + <14
2,2-di-(tert-Butylperoxy)butane.

tert-Butyl peroxy-2-ethylhexanoate [and] | UN3115 <81 + <36 | covveene 288 | i | e OoP7 35 40 | e,
2,2-di-(tert-Butylperoxy)butane.

tert-Butyl peroxy-2-ethylhexylcarbonate | UN3105 S100 | civviiiis | v | e | e OP7 | i | e | v

tert-Butyl peroxyisobutyrate ................... UN3111 >52-77

tert-Butyl peroxyisobutyrate ........ .. | UN3115 <52

tert-Butylperoxy isopropylcarbonate ....... UN3103 <77

1-(2-tert-Butylperoxy isopropyl)-3- | UN3105 <77
isopropenylbenzene.

1-(2-tert-Butylperoxy isopropyl)-3- | UN3108 42 | i | s 258 | s OP8 | i | i | e
isopropenylbenzene.

tert-Butyl peroxy-2-methylbenzoate ....... UN3103 <100 OP5 | i | e

tert-Butyl peroxyneodecanoate .. .. | UN3115 >77—-100 OoP7 -5 5

tert-Butyl peroxyneodecanoate .............. UN3115 <77 OP7 0 10

tert-Butyl peroxyneodecanoate [as a | UN3119 <52 OP8 0 10
stable dispersion in water].

tert-Butyl peroxyneodecanoate [as a | UN3118 SA2 | i | e | e | e OP8 0 10 | i
stable dispersion in water (frozen)].

tert-Butyl peroxyneodecanoate UN3119 <32 268 | i | s | e OP8 0 10| oo

tert-Butyl peroxyneoheptanoate ............. UN3115 <77 >23 0 10

tert-Butyl peroxyneoheptanoate [as a | UN3117 SA2 | s | i | e | e OP8 0 10 | e
stable dispersion in water].

tert-Butyl peroxypivalate ... UN3113 >67-77 228 | e | e | e OP5 0 10 | s

tert-Butyl peroxypivalate ... .. | UN3115 >27—67 >33 0

tert-Butyl peroxypivalate .............cc.cccoe.. UN3119 <27 | e =73 0

tert-Butylperoxy stearylcarbonate ........... UN3106 <100 | coeeeviiiies | e

tert-Butyl peroxy-3,5,5- | UN3105 >87 =100 | coovvviiiee | eeerereien | s | e OP7 | i | e | e
trimethylhexanoate.

tert-Butyl peroxy-3,5,5- | UN3106 SA2 | e | e 258 | i OP7 | i | v | e
trimethlyhexanoate.

tert-Butyl peroxy-3,5,5- | UN3109 <7 | e 263 | i | e OP8 | v | v | e
trimethylhexanoate.

3-Chloroperoxybenzoic acid ................... UN3102 >57 =86 | oo | i 214 | OP1 | | | s
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TABLE TO PARAGRAPH (C)Z ORGANIC PEROXIDE TABLE—Continued
. Diluent (mass % . Temperature ( °C
Technical name ID No. Co(rrli:::stroa/tl)on ( ) (m";g;e;) fnaéﬁgg P 0 Notes
° A B | ° Control | Emergency
(1 &) 3 (4a) (4b) (4c) (5) (6) (7a) (7b) ®)
3-Chloroperoxybenzoic acid . UN3106 OP7
3-Chloroperoxybenzoic acid UN3106 OP7
Cumyl hydroperoxide .... UN3107 OP8
Cumyl hydroperoxide ... .. | UN3109 OP8
Cumyl peroxyneodecanoate ................... UN3115 OP7
Cumyl peroxyneodecanoate ................... UN3115 OP7
Cumyl peroxyneodecanoate [as a stable | UN3119 OP8
dispersion in water].
Cumyl peroxyneoheptanoate ................. UN3115 OP7
Cumyl peroxypivalate .... UN3115 OP7
Cyclohexanone peroxide(s) . .. | UN3104 OP6
Cyclohexanone peroxide(s) ..........c........ UN3105 OP7
Cyclohexanone peroxide(s) [as a paste] | UN3106
Cyclohexanone peroxide(s) ..........c......... Exempt Exempt
Diacetone alcohol peroxides .................. UN3115 OP7
Diacetyl peroxide .............. UN3115 OP7
Di-tert-amyl peroxide UN3107 OP8 | i | e | s
([8R- (3R, 5a8, 6S, 8aS, 9R, 10R, 12S, | UN3106 OP7 | it | s | v
12aR**)]-Decahydro-10-methoxy-3, 6,
9-trimethyl-3,  12-epoxy-12H-pyrano
[4, 3- j]-1, 2-benzodioxepin).
2,2-Di-(tert-amylperoxy)-butane ............. UN3105 <57
1,1-Di-(tert-amylperoxy)cyclohexane ...... UN3103 <82
Dibenzoyl peroxide ..................... .. | UN3102 >52-100
Dibenzoyl peroxide . UN3102 >77—-94
Dibenzoyl peroxide . UN3104 <77
Dibenzoyl peroxide . UN3106 <62
Dibenzoyl peroxide [as a paste] . UN3106 >52—62
Dibenzoyl peroxide .............. UN3106 >35—-52
Dibenzoyl peroxide .............. .. | UN3107 >36 —42
Dibenzoyl peroxide [as a paste] ............. UN3108 SB6.5 | v | e | e 215 | OP8 | s | e | e
Dibenzoyl peroxide [as a paste] ............. UN3108 SB2 | e | e [ | OP8 21
Dibenzoyl peroxide [as a stable disper- | UN3109 SA2 | s | s | i | e OP8 | v | v | e
sion in water].
Dibenzoyl peroxide ...........cccooooriiiinnnne Exempt 1T N I 265 | s Exempt | i | s 29
Di-(4-tert- UN3114 ST100 | coviiiiiies | e | e | e OP6 30 35| e
butylcyclohexyl)peroxydicarbonate.
Di-(4-tert- UN3119 K42 | i | i | | OP8 30 35 | i
butylcyclohexyl)peroxydicarbonate [as
a stable dispersion in water].
Di-(4-tert- UN3116 SA2 | s | i | e | e OP7 35 40 | e
butylcyclohexyl)peroxydicarbonate [as
a paste].
Di-tert-butyl peroxide ............cccccceininenne UN3107 >52—-100
Di-tert-butyl peroxide ..... UN3109 <52
Di-tert-butyl peroxyazelate .. .. | UN3105 <52
2,2-Di-(tert-butylperoxy)butane ............... UN3103 <52
1,6-Di-(tert- UN3103 <72
butylperoxycarbonyloxy)hexane.
1,1-Di-(tert-butylperoxy)cyclohexane ...... UN3101 >80—-100
1,1-Di-(tert-butylperoxy)cyclohexane ...... UN3103 >52-80
1,1-Di-(tert-butylperoxy)-cyclohexane .... | UN3103 <72
1,1-Di-(tert-butylperoxy)cyclohexane ...... UN3105 >42 - 52
1,1-Di-(tert-butylperoxy)cyclohexane ...... UN3106 <42
1,1-Di-(tert-butylperoxy)cyclohexane ...... UN3107 <27
1,1-Di-(tert-butylperoxy)cyclohexane ...... UN3109 <42
1,1-Di-(tert-Butylperoxy) cyclohexane .... | UN3109 <37
1,1-Di-(tert-butylperoxy)cyclohexane ...... UN3109 <25
1,1-Di-(tert-butylperoxy)cyclohexane ...... UN3109 <13
1,1-Di-(tert-butylperoxy)cyclohexane  + | UN3105 <43 + <16
tert-Butyl peroxy-2-ethylhexanoate.
Di-n-butyl peroxydicarbonate UN3115 >27 - 52
Di-n-butyl peroxydicarbonate ................. UN3117 <27
Di-n-butyl peroxydicarbonate [as a sta- | UN3118 <42
ble dispersion in water (frozen)].
Di-sec-butyl peroxydicarbonate .............. UN3113 >52 =100 | coovviiiees | e | s OP4 -20 -10 6
Di-sec-butyl peroxydicarbonate .............. UN3115 <52 >48 OP7 -15 =5 | e
Di-(tert-butylperoxyisopropyl) ben- | UN3106 >42—100 | .ooooiiiiiis | e <57 OP7 | i | e 1,9
zene(s).
Di-(tert-butylperoxyisopropyl) ben- | Exempt SA2 | e | e 258 | e Exempt | .o | e | e,
zene(s).
Di-(tert-butylperoxy)phthalate ................. UN3105 >42 —52 248 | e | s | s OP7 | i | e | e
Di-(tert-butylperoxy)phthalate  [as a | UN3106 SB2 | e | e | e | e OP7 21
paste].
Di-(tert-butylperoxy)phthalate ................. UN3107 <42 258 | e | i | e OP8 | i | e | e
2,2-Di-(tert-butylperoxy)propane .. | UN3105 <52 >48
2,2-Di-(tert-butylperoxy)propane UN3106 <42 213
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TABLE TO PARAGRAPH (c): ORGANIC PEROXIDE TABLE—Continued

Diluent (mass %)

Temperature ( °C)

; Concentration Water Packing
Technical name ID No. Notes
(mass %) A B | (mass %) | method | oo Emergency
(1) (2 @) (4a) (4b) (4c) (6) (6) (7a) (7b) ()

1,1-Di-(tert-butylperoxy)-3,3,5- UN3101 390 =100 | .oooeiiiiiins | v | s | e OP5 | i | e | e
trimethylcyclohexane.

1,1-Di-(tert-butylperoxy)-3,3,5- UN3103 >57-90 210 | v | e | e OP5 | e | e | e
trimethylcyclohexane.

1,1-Di-(tert-butylperoxy)-3,3,5- UN3103 LA 22X T I IR OP5 | oo | e | v,
trimethylcyclohexane.

1,1-Di-(tert-butylperoxy)-3,3,5- UN3103 <90 | v 210 | i | e OP5 | i | s 30
trimethylcyclohexane.

1,1-Di-(tert-butylperoxy)-3,3,5- UN3110 S57 | e | e 243 | i OP8 | i | v | e
trimethylcyclohexane.

1,1-Di-(tert-butylperoxy)-3,3,5- UN3107 <57 243 | e | s | e OP8 | it | e | e
trimethylcyclohexane.

1,1-Di-(tert-butylperoxy)-3,3,5- UN3107 <32 226 -3 N IR (0] 2 TN ISR NN R
trimethylcyclohexane.

Dicetyl peroxydicarbonate ...................... UN3120 b 10102 [ (R NP NN OP8 30 35| s

Dicetyl peroxydicarbonate [as a stable | UN3119 SA2 | i | e | e | e OP8 30 35 | i,
dispersion in water].

Di-4-chlorobenzoyl peroxide ................... UN3102 - R U 2283 | OP5 | i | e | e

Di-4-chlorobenzoyl peroxide ................... Exempt <82 | i | e 268 | oo Exempt | i | s 29

Di-2,4-dichlorobenzoyl peroxide [as a | UN3118 SB2 | i | i | i | e OP8 20 25 | e,
paste].

Di-4-chlorobenzoyl peroxide [as a paste] | UN3106 SB2 | e | e | e OP7 21

Dicumyl peroxide . .. | UN3110 >52—-100 <48 OP8 9

Dicumyl peroxide .... Exempt <52 Exempt 29

Dicyclohexyl peroxydicarbonate . .. | UN3112 >91-100 OP3

Dicyclohexyl peroxydicarbonate ............. UN3114 <91 OP5

Dicyclohexyl peroxydicarbonate [as a | UN3119 <42 OP8
stable dispersion in water].

Didecanoyl peroxide ..........cc.ccooeivrennnne UN3114 <100 | i | s | s | e OP6 30 35 | i

2,2-Di-(4,4-di(tert- UN3106 SA2 | e | e 258 | s OP7 | i | e | e
butylperoxy)cyclohexyl)propane.

2,2-Di-(4,4-di(tert- UN3107 <22 | e 278 | i | s OP8 | i | s | e
butylperoxy)cyclohexyl)propane.

Di-2,4-dichlorobenzoyl peroxide ............. UN3102 ST7 | oo | e | e >23 | OP5

Di-2,4-dichlorobenzoyl peroxide [as a | UN3106 SB2 | i | s | e | e OP7
paste with silicone oil].

Di-(2-ethoxyethyl) peroxydicarbonate .... | UN3115 <52 >48 OP7

Di-(2-ethylhexyl) peroxydicarbonate ....... UN3113 S77—100 | oo | e OP5

Di-(2-ethylhexyl) peroxydicarbonate ....... UN3115 <77 >23 OP7

Di-(2-ethylhexyl) peroxydicarbonate [as | UN3119 SB2 | o | s OP8
a stable dispersion in water].

Di-(2-ethylhexyl) peroxydicarbonate [as | UN3119 <72 R R [ R OP8
a stable dispersion in water].

Di-(2-ethylhexyl) peroxydicarbonate [as | UN3120 P72 A O O N OP8
a stable dispersion in water (frozen)].

2,2-Dihydroperoxypropane ..................... UN3102 S27 | e | e 273 | e OP5

Di-(1-hydroxycyclohexyl)peroxide .. | UN3106 <100

Diisobutyryl peroxide ...........ccccoveiiinnnee. UN3111 >32-52

Diisobutyryl peroxide [as a stable dis- | UN3119 SA2 | i | e | e | e OP8
persion in water].

Diisobutyryl peroxide ...........ccccoveviinunee. UN3115 <82 | 268 | i | e OP7

Diisopropylbenzene dihydroperoxide ..... UN3106 <82 25 | e | e >5 | OP7

Diisopropyl peroxydicarbonate ............... UN3112 >52—-100 oP2

Diisopropy! peroxydicarbonate ... UN3115 <52 OP7

Diisopropyl peroxydicarbonate UN3115 <32 OP7

Dilauroyl peroxide UN3106 <100 OoP7

Dilauroyl peroxide [as a stable disper- | UN3109 <42 OP8
sion in water].

Di-(3-methoxybutyl) peroxydicarbonate UN3115 <52 OoP7 -5 5| s

Di-(2-methylbenzoyl)peroxide ................. UN3112 <87 OP5

Di-(4-methylbenzoyl)peroxide [as a | UN3106 <52 OP7
paste with silicone oil].

Di-(3-methylbenzoyl) peroxide + Ben- | UN3115 <20+ <18+ <4 | . 258 | e | e OP7 35 40 | s
zoyl (3-methylbenzoyl) peroxide +
Dibenzoyl peroxide.

2,5-Dimethyl-2,5-di- UN3102 >82—100 | cocovvviiviie | v | e | e OP5 | i | e | e
(benzoylperoxy)hexane.

2,5-Dimethyl-2,5-di- UN3106 <82 | | s 218 | OP7 | i | s | s
(benzoylperoxy)hexane.

2,5-Dimethyl-2,5-di- UN3104 82 | i | e | e 218 | OP5 | e | e | e
(benzoylperoxy)hexane.

2,5-Dimethyl-2,5-di-(tert- UN3103 590 =100 | wovvevreries | cvrieniens | everiieniiens | e (0] 2 J KU NN R
butylperoxy)hexane.

2,5-Dimethyl-2,5-di-(tert- UN3105 >52—90 210 | oo | s | e OP7 | i | e | v
butylperoxy)hexane.

2,5-Dimethyl-2,5-di-(tert- UN3108 STT | e | e 223 | s OP8 | it | e | v

butylperoxy)hexane.
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TABLE TO PARAGRAPH (C)Z ORGANIC PEROXIDE TABLE—Continued
. Diluent (mass % . Temperature ( °C
Technical name ID No. Co(rrli:::stroa/tl)on ( ) (m";g;e;) fnaéﬁgg P 0 Notes
° A B | ° Control | Emergency
(1 &) 3 (4a) (4b) (4c) ®) (6) (7a) (7b) (8
2,5-Dimethyl-2,5-di-(tert- UN3109 <52 248 | e | i | e, OP8 | i | i | e
butylperoxy)hexane.
2,5-Dimethyl-2,5-di-(tert- UN3108 SAT | e | e | e | e, OP8 | it | e | e
butylperoxy)hexane [as a paste].
2,5-Dimethyl-2,5-di-(tert- UN3101 S86 =100 | ccoovevriiies | eeeerrieiee | e | e OP5 | i | s | e
butylperoxy)hexyne-3.
2,5-Dimethyl-2,5-di-(tert- UN3103 >52 —86 214 | e | e | OP5 | i | e | e
butylperoxy)hexyne-3.
2,5-Dimethyl-2,5-di-(tert- UN3106 2 U N 248 | e OP7 | i | i | v
butylperoxy)hexyne-3.
2,5-Dimethyl-2,5-di-(2- UN3113 S100 | ceeveveine | eveerenieiee | e | e OP5 20 25 | e
ethylhexanoylperoxy)hexane.
2,5-Dimethyl-2,5-dihydroperoxyhexane .. | UN3104 <82 | i | i | e 218 | OP6 | i | e | e
2,5-Dimethyl-2,5-di-(3,5,5- UN3105 <77 228 | e | e | e OP7 | i | e | e
trimethylhexanoylperoxy)hexane.
1,1-Dimethyl-3- UN3117 <52 248 | e | e | e OP8 0 10 | v,
hydroxybutylperoxyneoheptanoate.
Dimyristyl peroxydicarbonate ................. UN3116 b 1010 2 [ (R NP N OP7 20 25 | s
Dimyristyl peroxydicarbonate [as a sta- | UN3119 SA2 | i | e | e | e OP8 20 25 | e,
ble dispersion in water].
Di-(2- UN3115 <52 248 | e | e | e OP7 -10 [0 1 I
neodecanoylperoxyisopropyl)benzene.
Di-(2-neodecanoyl-peroxyisopropyl) UN3119 SA2 | s | e | e | e OP8 —-15 =5 | e
benzene, as stable dispersion in
water.
Di-n-nonanoyl peroxide UN3116 <100 | i | e | s | e OoP7 0 10| s
Di-n-octanoyl peroxide .. .. | UN3114 <100
Di-(2-phenoxyethyl)peroxydicarbonate ... | UN3102 >85—-100
Di-(2-phenoxyethyl)peroxydicarbonate ... | UN3106 <85
Dipropionyl peroxide UN3117 <27
Di-n-propyl peroxydicarbonate ............... UN3113 <100
Di-n-propyl peroxydicarbonate ............... UN3113 <77
Disuccinic acid peroxide UN3102 >72-100
Disuccinic acid peroxide UN3116 <72
Di-(3,5,5-trimethylhexanoyl) peroxide .... | UN3115 >52—-82
Di-(3,5,5-trimethylhexanoyl)peroxide [as | UN3119 £ Y- N [N U [P, OP8 10 15 | e
a stable dispersion in water].
Di-(3,5,5-trimethylhexanoyl) peroxide .... | UN3119 >38—-52 >48 OP8
Di-(3,5,5-trimethylhexanoyl)peroxide ...... UN3119 <38 >62 OP8
Ethyl 3,3-di-(tert-amylperoxy)butyrate .... | UN3105 <67 >33 OP7
Ethyl 3,3-di-(tert-butylperoxy)butyrate .... | UN3103 >77-100 | ... OP5
Ethyl 3,3-di-(tert-butylperoxy)butyrate .... | UN3105 <77 >23 OoP7
Ethyl 3,3-di-(tert-butylperoxy)butyrate .... | UN3106 <B2 | e OP7
1-(2-ethylhexanoylperoxy)-1,3- UN3115 <52 245 OoP7
Dimethylbutyl peroxypivalate.
tert-Hexyl peroxyneodecanoate ............. UN3115 <7 229 | e | e | e OP7 0 10 | e
tert-Hexyl peroxypivalate ........................ UN3115 T2 | e, >28 10 15
3-Hydroxy-1,1-dimethylbutyl UN3115 <77 Br2C N R U OP7 -5 5| e
peroxyneodecanoate.
3-Hydroxy-1,1-dimethylbutyl UN3119 P72 A O O N OP8 -5 5| s
peroxyneodecanoate [as a stable dis-
persion in water].
3-Hydroxy-1,1-dimethylbutyl UN3117 <52 248 | s | s | e OP8 -5 5| s
peroxyneodecanoate.
Isopropyl sec-butyl peroxydicarbonat + | UN3111 SB2 + <28 + | eeeeveiien | e | e | e OP5 —-20 =10 | s
Di-sec-butyl peroxydicarbonate + Di- <22
isopropyl peroxydicarbonate.
Isopropyl sec-butyl peroxydicarbonate + | UN3115 <32 + <15 —-18 238 | v | e | e OP7 —-20 =10 | i
Di-sec-butyl peroxydicarbonate + Di- +<12 —15
isopropyl peroxydicarbonate.
Isopropylcumyl hydroperoxide ................ UN3109 <72 >28 OP8
p-Menthyl hydroperoxide ..... UN3105 >72—-100 | ..o OoP7
p-Menthyl hydroperoxide ..... UN3109 <72 >28 OP8
Methylcyclohexanone peroxide(s) . .. | UN3115 <67 | e OP7
Methyl ethyl ketone peroxide(s) ............. UN3101 <52 >48 OP5
Methyl ethyl ketone peroxide(s) ............. UN3105 <45 =55 OP7
Methyl ethyl ketone peroxide(s) .... .. | UN3107 <40 >60 OP8
Methyl isobutyl ketone peroxide(s) ........ | UN3105 <62 219 OoP7
Methyl isopropyl ketone peroxide(s) ...... UN3109 (See remark >70 OP8
31)
Organic peroxide, liquid, sample ............ UNB103 | oo | v | eereeneeies | eveerenees | eveeeeneeeas oP2
Organic peroxide, liquid, sample, tem- | UN3113 | ... | v | v | i | v, OP2
perature controlled.
Organic peroxide, solid, sample ............. UN3104 OoP2
Organic peroxide, solid, sample, tem- | UN3114 OoP2
perature controlled.
3,3,5,7,7-Pentamethyl-1,2,4-Trioxepane | UN3107 g 0[O S R B R OP8 | i | e |,
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TABLE TO PARAGRAPH (c): ORGANIC PEROXIDE TABLE—Continued

. Diluent (mass % . Temperature ( °C
Technical name ID No. Concentroa/non ( ) Wateor/ Pa?r(]mg P (¢ Notes
(mass %) A B | (mass %) | metho Control | Emergency
(1 @ 3 (4a) (4b) (4c) (5) (6) (7a) (7b) ®)

Peroxyacetic acid, type D, stabilized ..... UN3105 <43 OP7 13, 20

Peroxyacetic acid, type E, stabilized ..... UN3107 <43 OP8 13, 20

Peroxyacetic acid, type F, stabilized ...... UN3109 <43 OP8 13, 20,

28

Peroxyacetic acid or peracetic acid [with | UN3107 SB6 | e | s | e 215 | OP8 | i | e 13, 20,
not more than 7% hydrogen peroxide]. 28

Peroxyacetic acid or peracetic acid [with | Exempt SB | e | e | e 260 | Exempt | i | e 28
not more than 20% hydrogen per-
oxide].

Peroxyacetic acid or peracetic acid [with | UN3109 SA7 | i | e | e | e OP8 | e | e 13, 20,
not more than 26% hydrogen per- 28
oxide].

Peroxylauric acid ....... UN3118 OP8

1-Phenylethyl hydrop: UN3109 OP8

Pinanyl hydroperoxide UN3105 OoP7

Pinanyl hydroperoxide UN3109 OP8

Polyether poly-tert-butylperoxycarbonate | UN3107 OP8

Tetrahydronaphthyl hydroperoxide ......... UN3106 OP7

1,1,3,3-Tetramethylbutyl hydroperoxide | UN3105 OP7

1,1,3,3-Tetramethylbutyl peroxy-2- | UN3115 OoP7
ethylhexanoate.

1,1,3,3-Tetramethylbutyl UN3115 ST2 | e 228 | e | e OP7 -5 [
peroxyneodecanoate.

1,1,3,3-Tetramethylbutyl UN3119 SB2 | eeeeveeeeee | v | eeeevreeeein | e OP8 -5 ST
peroxyneodecanoate [as a stable dis-
persion in water].

1,1,3,3-tetramethylbutyl peroxypivalate .. | UN3115 <77 223 | e | s | e OP7 0 10| oo

3,6,9-Triethyl-3,6,9-trimethyl-1,4,7- UN3110 <17 218 | o 265 | i OP8 | it | e | e
triperoxonane.

3,6,9-Triethyl-3,6,9-trimethyl-1,4,7- UN3105 <42 258 | i | e | e OP7 26
triperoxonane.

Notes:

1. For domestic shipments, OP8 is authorized.
2. Available oxygen must be <4.7%.

3. For concentrations <80% OP5 is allowed. For concentrations of at least 80% but <85%, OP4 is allowed. For concentrations of at least 85%, maximum package

size is OP2.

4. The diluent may be replaced by di-tert-butyl peroxide.
5. Available oxygen must be <9% with or without water.

6. For domestic shipments, OP5 is authorized.

7. Available oxygen must be <8.2% with or without water.

8. Only non-metallic packagings are authorized.

9. For domestic shipments this material may be transported under the provisions of paragraph (h)(3)(xii) of this section.

10. [Reserved]
11. [Reserved]

12. Samples may only be offered for transportation under the provisions of paragraph (b)(2) of this section.

13. “Corrosive” subsidiary risk label is required.
14. [Reserved]

15. No “Corrosive” subsidiary risk label is required for concentrations below 80%.

16. With <6% di-tert-butyl peroxide.

17. With <8% 1-isopropylhydroperoxy-4-isopropylhydroxybenzene.
18. Addition of water to this organic peroxide will decrease its thermal stability.

19. [Reserved]

20. Mixtures with hydrogen peroxide, water and acid(s).

21. With diluent type A, with or without water.

22. With 236% diluent type A by mass, and in addition ethylbenzene.
23. With >19% diluent type A by mass, and in addition methyl isobutyl ketone.

24. Diluent type B with boiling point >100 C.

25. No “Corrosive” subsidiary risk label is required for concentrations below 56%.

26. Available oxygen must be <7.6%.

27. Formulations derived from distillation of peroxyacetic acid originating from peroxyacetic acid in a concentration of not more than 41% with water, total active ox-
ygen less than or equal to 9.5% (peroxyacetic acid plus hydrogen peroxide).

28. For the purposes of this section, the names “Peroxyacetic acid” and “Peracetic acid” are synonymous.

29. Not subject to the requirements of this subchapter for Division 5.2.

30. Diluent type B with boiling point >130 °C (266 °F).

31. Available oxygen <6.7%.

(d) * *x %

(4) * x %
Table to Paragraph (d): Maximum
Quantity per Packaging/Package

* * * * *

(e) Organic Peroxide IBC Table. The
following Organic Peroxide IBC Table
specifies, by technical name, those
organic peroxides that are authorized for
transportation in certain IBCs and not
subject to the approval provisions of
§173.128 of this part. The formulations

listed below may also be transported
packed in accordance with packing
method OP8 of this section, with the
same control and emergency
temperatures, if applicable. Additional
requirements for authorized IBCs are
found in paragraph (f) of this section.
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TABLE TO PARAGRAPH (e): ORGANIC PEROXIDE IBC TABLE
Maximum
UN ; . Type of h Control Emergenc
No. Organic peroxide yIFI?%C q(llji?enrts't)y temperature tempegratursé
3109 .. | ORGANIC PEROXIDE, TYPE F, LIQUID:
tert-Butyl cumyl peroxide ...........coceeiiiiiiiiiii 31HA1 1000
tert-Butyl hydroperoxide, not more than 72% with water 31A 1250
31HA1 1000
tert-Butyl peroxyacetate, not more than 32% in diluent type A .................. 31A 1250
31HA1 1000
tert-Butyl peroxybenzoate, not more than 32% in diluent type A ................ 31A 1250
tert-Butyl peroxy-3,5,5-trimethylhexanoate, not more than 37% in diluent 31A 1250
type A.
31HA1 1000
Cumyl hydroperoxide, not more than 90% in diluent type A .......ccoeveeeeene 31HA1 1250
Dibenzoyl peroxide, not more than 42% as a stable dispersion .................. 31H1 1000
2,5-Dimethyl-2,5-di(tert-butylperoxy)hexane, not more than 52% in diluent 31HA1 1000
type A.
Di-tert-butyl peroxide, not more than 52% in diluent type B ...........ceeceeeee 31A 1250
31HA1 1000
1,1-Di-(tert-Butylperoxy) cyclohexane, not more than 37% in diluent type 31A 1250
A.
1,1-Di-(tert-butylperoxy) cyclohexane, not more than 42% in diluent type A 31HA1 1000
Dicumyl peroxide, less than or equal t0 100% .......cccceeviirieeiieeiieneeeieenne 31A 1250
31HA1 1000
Dilauroyl peroxide, not more than 42%, stable dispersion, in water ............ 31HA1 1000
Isopropyl cumyl hydroperoxide, not more than 72% in diluent type A ........ 31HA1 1250
p-Menthyl hydroperoxide, not more than 72% in diluent type A 31HA1 1250
Peroxyacetic acid, stabilized, not more than 17% ......cccccoevevieiiieeciieeee 31A 1500
31H1 1500
31H2 1500
31HA1 1500
Peroxyacetic acid, not more than 26% hydrogen peroxide ............ccccc....... 31A 1500
31HA1 1500
Peroxyacetic acid, type F, stabilized ...........cccooriiiiiiiieeeeee 31A 1500
31HA1 1500
3,6,9-Triethyl-3,6,9-trimethyl-1,4,7-triperoxonane not more than 27% dil- 31HA1 1000
uent type A.
3110 .. | ORGANIC PEROXIDE TYPE F, SOLID:
Dicumyl peroxide, less than or equal t0 100% ........c.cceeviiiiiiiieiiiic s 31A 2000 | oo | e
BTHT |
BTHAT | e
3119 .. | ORGANIC PEROXIDE, TYPE F, LIQUID, TEMPERATURE CON-
TROLLED:
tert-Amyl peroxy-2-ethylhexanoate, not more than 62% in a diluent type A 31HA1 1000 +15 °C +20 °C
tert-Amyl peroxypivalate, not more than 32% in diluent type A ................... 31A 1250 +10 °C +15°C
tert-Butyl peroxy-2-ethylhexanoate, not more than 32% in diluent type B .. 31HA1 1000 +30 °C +35 °C
31A 1250 +30 °C +35 °C
tert-Butyl peroxyneodecanoate, not more than 32% in diluent type A ........ 31A 1250 0°C +10 °C
tert-Butyl peroxyneodecanoate, not more than 52%, stable dispersion, in 31A 1250 -5°C +5°C
water.
tert-Butyl peroxypivalate, not more than 27% in diluent type B ................... 31HA1 1000 +10 °C +15 °C
31A 1250 +10 °C +15°C
Cumyl peroxyneodecanoate, not more than 52%, stable dispersion, in 31A 1250 —15°C -5°C
water.
Di-(4-tert-butylcyclohexyl) peroxydicarbonate, not more than 42%, stable 31HA1 1000 +30 °C +35 °C
dispersion, in water.
Dicetyl peroxydicarbonate, not more than 42%, stable dispersion, in water 31HA1 1000 +30 °C +35 °C
Dicyclohexylperoxydicarbonate, not more than 42% as a stable disper- 31A 1250 +10 °C +15 °C
sion, in water.
Di-(2-ethylhexyl) peroxydicarbonate, not more than 62%, stable disper- 31A 1250 —-20°C —-10°C
sion, in water.
31HA1 1000 —-20°C -10°C
Diisobutyryl peroxide, not more than 28% as a stable dispersion in water 31HA1 1000 —-20°C —-10°C
31A 1250 -20°C -10°C
Diisobutyryl peroxide, not more than 42% as a stable dispersion in water 31HA1 1000 —-25°C —-15°C
31A 1250 —-25°C —-15°C
Dimyristyl peroxydicarbonate, not more than 42%, stable dispersion, in 31HA1 1000 +15 °C +20 °C
water.
Di-(2-neodecanoylperoxyisopropyl) benzene, not more than 42%, stable 31A 1250 —15°C -5°C
dispersion, in water.
Di-(3,5,5-trimethylhexanoyl) peroxide, not more than 52% in diluent type A 31HA1 1000 +10 °C +15 °C
31A 1250 +10 °C +15°C
Di-(3,5,5-trimethylhexanoyl) peroxide, not more than 52%, stable disper- 31A 1250 +10 °C +15 °C

sion, in water.
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TABLE TO PARAGRAPH (e): ORGANIC PEROXIDE IBC TABLE—Continued
Maximum
UN ; . Type of h Control Emergency
No. Organic peroxide IBC q(llji?:rts't)y temperature temperature
3-Hydroxy-1,1-dimethylbutyl peroxy-neodecanoate, not more than 52%, 31A 1250 —-15°C -5°C
stable dispersion, in water.
1,1,3,3-Tetramethylbutyl peroxy-2-ethylhexanoate, not more than 67%, in 31HA1 1000 +15 °C +20 °C
diluent type A.
1,1,3,3-Tetramethylbutyl peroxyneodecanoate, not more than 52%, stable 31A 1250 -5°C +5 °C
dispersion, in water.
31HA1 1000 -5°C +5°C

* * * * *

(g) Organic Peroxide Portable Tank
Table. The following Organic Peroxide
Portable Tank Table provides certain
portable tank requirements and
identifies, by technical name, those
organic peroxides that are authorized for
transportation in the bulk packagings
listed in paragraph (h) of this section.
Organic peroxides listed in this table,
provided they meet the specific
packaging requirements found in
paragraph (h) of this section, are not
subject to the approval provisions of
§ 173.128 of this part. In addition, the
formulations listed below may also be
transported packed in accordance with
packing method OP8 of this section,
with the same control and emergency
temperatures, if applicable.

Table to Paragraph (g): Organic
Peroxide Portable Tank Table

* * * * *

m 32. Section 173.232 is added to
subpart E to read as follows:

§173.232 Articles containing hazardous
materials, n.o.s.

(a) Articles containing hazardous
materials may be classified as otherwise
provided by this subchapter under the
proper shipping name for the hazardous
materials they contain or in accordance
with this section. For the purposes of
this section, “article” means machinery,
apparatus, or other devices containing
one or more hazardous materials (or
residues thereof) that are an integral
element of the article, necessary for its
functioning, and that cannot be removed
for the purpose of transport. An inner
packaging is not an article. For articles
that do not have an existing proper
shipping name and that contain only
hazardous materials within the
permitted limited quantity amounts
specified in column (8A) of the
§172.101 Table, see UN3363, Dangerous
goods in machinery or apparatus, as
prescribed in § 172.102(c)(1), Special
provision 136, and § 173.222.

(b) Such articles may contain
batteries. Lithium batteries that are
integral to the article must be of a type

proven to meet the testing requirements
of the UN Manual of Tests and Criteria,
Part III, subsection 38.3 (IBR, see § 171.7
of this subchapter), except when
otherwise specified by this subchapter.

(c) This section does not apply to
articles for which a more specific proper
shipping name already exists in the
§172.101 Table. This section does not
apply to hazardous materials of Class 1,
Division 6.2, Class 7, or radioactive
material contained in articles.

(d) Articles containing hazardous
materials must be assigned to the
appropriate class or division determined
by the hazards present using, where
applicable, the precedence criteria
prescribed in § 173.2a for each of the
hazardous materials contained in the
article. If hazardous materials classified
as Class 9 are contained within the
article, all other hazardous materials
present in the article must be
considered to present a higher hazard.

(e) Subsidiary hazards must be
representative of the primary hazard
posed by the other hazardous materials
contained within the article. When only
one item of hazardous materials is
present in the article, the subsidiary
hazard(s), if any, is the subsidiary
hazard(s) identified in column 6 of the
§172.101 Table. If the article contains
more than one item of hazardous
materials and these could react
dangerously with one another during
transport, each of the hazardous
materials must be enclosed separately.

(f)(1) Packagings must conform to the
Packing Group II performance level. The
following packagings are authorized:

(i) Drums (1A2, 1B2, 1N2, 1H2, 1D,
1G);

(ii) Boxes (4A, 4B, 4N, 4C1, 4C2, 4D,
4F, 4G, 4H1, 4H2); and

(iii) Jerricans (3A2, 3B2, 3H2).

(2) In addition, for robust articles, the
following non-specification packagings
are authorized:

(i) Strong outer packagings
constructed of suitable material and of
adequate strength and design in relation
to the packaging capacity and its
intended use. Each package must
conform to the packaging requirements

of subpart B of this part, except for the
requirements in §§ 173.24(a)(1) and
173.27(e).

(ii) Articles may be transported
unpackaged or on pallets when the
hazardous materials are afforded
equivalent protection by the article in
which they are contained.

(g) The nature of the containment
must be as follows—

(1) In the event of damage to the
receptacles containing the hazardous
materials, no leakage of the hazardous
materials from the machinery or
apparatus is possible. A leakproof liner
may be used to satisfy this requirement.

(2) Receptacles containing hazardous
materials must be secured and
cushioned so as to prevent their
breakage or leakage and to control their
movement within the machinery or
apparatus during normal conditions of
transportation. Cushioning material
must not react dangerously with the
content of the receptacles. Any leakage
of the contents must not substantially
impair the protective properties of the
cushioning material.

(3) Receptacles for gases, their
contents, and filling densities must
conform to the applicable requirements
of this subchapter, unless otherwise
approved by the Associate
Administrator.

m 33.In § 173.301b, paragraphs (c)(1)
and (d)(1) are revised to read as follow:

§173.301b Additional general
requirements for shipment of UN pressure
receptacles.

* * * * *

(C) * *x %

(1) When the use of a valve is
prescribed, the valve must conform to
the requirements in ISO 10297:2014(E)
(IBR, see § 171.7 of this subchapter).
Quick release cylinder valves for
specification and type testing must
conform to the requirements in ISO
17871:2015(E) Gas cylinders—Quick-
release cylinder valves—Specification
and type testing (IBR, see § 171.7 of this
subchapter). Until December 31, 2020,
the manufacture of a valve conforming
to the requirements in ISO





Federal Register/Vol.

85, No. 91/Monday, May 11, 2020/Rules and Regulations

27897

10297:2006(E) is authorized. Until
December 31, 2008, the manufacture of
a valve conforming to the requirements
in ISO 10297:1999(E) (IBR, see §171.7
of this subchapter) is authorized.

* * * * *

(d) * *x %

(1) When the use of a valve is
prescribed, the valve must conform to
the requirements in ISO 11118:2015(E),
(IBR, see § 171.7 of this subchapter).
Manufacture of valves to ISO
13340:2001(E) is authorized until
December 31, 2020;

* * * * *

m 34.In § 173.304b, paragraph (b)(5) is
revised to read as follows:

§173.304b Additional requirements for
shipment of liquefied compressed gases in
UN pressure receptacles.

* * * * *

(b) ]

(5) For liquefied gases charged with
compressed gases, both components—
the liquefied gas and the compressed
gas—must be taken into consideration
in the calculation of the internal
pressure in the pressure receptacle. The

maximum mass of contents per liter of
water capacity shall not exceed 95
percent of the density of the liquid
phase at 50 °C (122 °F); in addition, the
liquid phase shall not completely fill
the pressure receptacle at any
temperature up to 60 °C (140 °F). When
filled, the internal pressure at 65 °C
(149 °F) shall not exceed the test
pressure of the pressure receptacles. The
vapor pressures and volumetric
expansions of all substances in the
pressure receptacles shall be
considered. The maximum filling limits
may be determined using the procedure
in (3)(e) of P200 of the UN
Recommendations.

* * * * *

m 35.In, § 173.422 paragraphs (d) and
(e) are revised and paragraph (f) is
added to read as follows:

§173.422 Additional requirements for
excepted packages containing Class 7
(radioactive) materials.

* * * * *

(d) The training requirements of
subpart H of part 172 of this subchapter;

Mixture containing Class 8 substances

YPGI; + YPGIIL; = 5%

Yes
Yes
A A v
Class 8. Class 8. Class 8.
Packing Group I Packing Group I Packing Group III

PART 174—CARRIAGE BY RAIL

m 37. The authority citation for part 174
continues to read as follows:

Authority: 49 U.S.C. 5101-5128; 33 U.S.C.
1321; 49 CFR 1.81 and 1.97.

m 38. Revise § 174.50 to read as follows:

YPGL + YPGIL +
YPGIIL > 5%

(e) For a material that meets the
definition of a hazardous substance or a
hazardous waste, the shipping paper
requirements of subpart C of part 172 of
this subchapter, except that such
shipments are not subject to shipping
paper requirements applicable to Class
7 (radioactive) materials in
§§172.202(a)(5), 172.202(a)(6),
172.203(d) and 172.204(c)(4); and

(f) For transportation by vessel—

(1) The following information must be
shown on a special transport document
such as a bill of lading, air waybill, or
other similar document:

(i) The UN identification number for
the material preceded by the letters
“UN”, as shown in column (4) of the
Hazardous Materials Table in § 172.101
of this subchapter; and

(ii) The name and address of the
consignor and the consignee.

(2) The certificate requirements in
§176.27 must be met.

m 36. Add appendix Ito part 173 to read
as follows:

Appendix I to Part 173—Calculation
Method

Class 8 not
applicable

§174.50 Nonconforming or leaking
packages.

A leaking non-bulk package may not
be forwarded until repaired,
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reconditioned, or overpacked in
accordance with §173.3 of this
subchapter. Except as otherwise
provided in this section, a bulk
packaging that no longer conforms to
this subchapter may not be forwarded
by rail unless repaired or approved for
movement by the Associate
Administrator for Safety, Federal
Railroad Administration, or for cross-
border movements to or from Canada,
moved in accordance with the TDG
Regulations (see § 171.12) or a
Temporary Certificate issued by the
Competent Authority of Canada, as
applicable. For FRA Approval,
notification and approval must be in
writing, or through telephonic or
electronic means, with subsequent
written confirmation provided within
two weeks. For the applicable address
and telephone number, see
§107.117(d)(4) of this chapter. A leaking
bulk package containing a hazardous
material may be moved without repair
or approval only so far as necessary to
reduce or to eliminate an immediate
threat or harm to human health or to the
environment when it is determined its
movement would provide greater safety
than allowing the package to remain in
place. In the case of a liquid leak,
measures must be taken to prevent the
spread of liquid.

PART 175—CARRIAGE BY AIRCRAFT

m 39. The authority citation for part 175
continues to read as follows:

Authority: 49 U.S.C. 5101-5128, 44701; 49
CFR 1.81 and 1.97.
m 40.In § 175.10, revise paragraphs
(a)(2), (3), (14), (15), (a)(17)(v)
introductory text, paragraphs (a)(18) and
(19), and add paragraph (a)(26) to read
as follows:

§175.10 Exceptions for passengers,
crewmembers, and air operators.

(a) * x %

(2) One packet of safety matches or a
lighter intended for use by an individual
when carried on one’s person or in
carry-on baggage only. Lighter fuel,
lighter refills, and lighters containing
unabsorbed liquid fuel (other than
liquefied gas) are not permitted on one’s
person or in carry-on or checked
baggage. For lighters powered by
lithium batteries (e.g., laser plasma
lighters, tesla coil lighters, flux lighters,
arc lighters and double arc lighters),
each battery must be of a type which
meets the requirements of each test in
the UN Manual of Tests and Criteria,
Part III, Subsection 38.3 (IBR, see
§ 171.7 of this subchapter). The lighters
must be equipped with a safety cap or
similar means of protection to prevent

unintentional activation of the heating
element while on board the aircraft.
Recharging of the devices and/or the
batteries on board the aircraft is not
permitted. Each battery must not exceed
the following:

(i) For lithium metal batteries, a
lithium content of 2 grams; or

(ii) For lithium ion batteries, a Watt-
hour (Wh) rating of 100 Wh.

(3) Medical devices that contain
radioactive materials (e.g., cardiac
pacemaker) implanted or externally
fitted in humans or animals and
radiopharmaceuticals that have been
injected or ingested as the result of

medical treatment.
* * * * *

(14) Battery powered heat-producing
devices (e.g., battery-operated
equipment such as diving lamps and
soldering equipment) as checked or
carry-on baggage and with the approval
of the operator of the aircraft. The
heating element, the battery, or other
component (e.g., fuse) must be isolated
to prevent unintentional activation
during transport. Any battery that is
removed must be carried in accordance
with the provisions for spare batteries in
paragraph (a)(18) of this section.

Each installed or spare lithium
battery:

(i) For a lithium metal battery, a
lithium content must not exceed 2
grams; or

(ii) For a lithium ion battery, the Watt-
hour rating must not exceed 100 Wh.

(15) A wheelchair or other battery-
powered mobility aid equipped with a
non-spillable battery or a dry sealed
battery when carried as checked
baggage, provided—

(i) The battery conforms to the
requirements of § 173.159a(d) of this
subchapter for non-spillable batteries;

(ii) The battery conforms to the
requirements of § 172.102(c)(1), special
provision 130 of this subchapter for dry
sealed batteries, as applicable;

(iii) Visual inspection including
removal of the battery, where necessary,
reveals no obvious defects (removal of
the battery from the housing should be
performed by qualified airline personnel
only);

(iv) The battery is disconnected and
the battery terminals are protected to
prevent short circuits, unless the
wheelchair or mobility aid design
provides an effective means of
preventing unintentional activation;

(v) The non-spillable battery is—

(A) Securely attached to the
wheelchair or mobility aid;

(B) Removed and placed in a strong,
rigid packaging marked
“NONSPILLABLE BATTERY” (unless

fully enclosed in a rigid housing that is
properly marked); or

(C) Is handled in accordance with
paragraph (a)(16)(iv) of this section; and

(vi) The dry sealed battery is—

(A) Securely attached to the
wheelchair or mobility aid; or

(B) Removed and placed in a strong,
rigid packaging marked with the words
“not restricted”” in accordance with
§172.102(c)(2), special provision 130, of
this subchapter;

(vii) A maximum of one spare battery
that conforms to the requirements in
(a)(15)(i) or (ii) may be carried per
passenger if handled in accordance with
paragraph (a)(15)(v) or (vi) of this
section, as applicable.

* * * * *

(1 7) * ok %

(v) Where a lithium ion battery-
powered wheelchair or other mobility
aid does not provide adequate
protection to the battery:

* * * * *

(18) Except as provided in §173.21 of
this subchapter, portable electronic
devices (e.g., watches, calculating
machines, cameras, cellular phones,
laptop and notebook computers,
camcorders, medical devices, etc.)
containing dry cells or dry batteries
(including lithium cells or batteries) and
spare dry cells or batteries for these
devices, when carried by passengers or
crew members for personal use. Portable
electronic devices powered by lithium
batteries may be carried in either
checked or carry-on baggage. When
carried in checked baggage, portable
electronic devices powered by lithium
batteries must be completely switched
off (not in sleep or hibernation mode)
and protected to prevent unintentional
activation or damage. Spare lithium
batteries must be carried in carry-on
baggage only. Each installed or spare
lithium battery must be of a type proven
to meet the requirements of each test in
the UN Manual of Tests and Criteria,
Part ITI, Sub-section 38.3, and each spare
lithium battery must be individually
protected so as to prevent short circuits
(e.g., by placement in original retail
packaging, by otherwise insulating
terminals by taping over exposed
terminals, or placing each battery in a
separate plastic bag or protective
pouch). In addition, each installed or
spare lithium battery:

(i) For a lithium metal battery, the
lithium content must not exceed 2
grams. With the approval of the
operator, portable medical electronic
devices (e.g., automated external
defibrillators (AED), nebulizer,
continuous positive airway pressure
(CPAP), etc.) may contain lithium metal
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batteries exceeding 2 grams, but not
exceeding 8 grams. With the approval of
the operator, no more than two lithium
metal batteries each exceeding 2 grams,
but not exceeding 8 grams, may be
carried as spare batteries for portable
medical electronic devices in carry-on
baggage and must be carried with the
portable medical electronic device the
spare batteries are intended to operate;

(ii) For a lithium ion battery, the Watt-
hour rating must not exceed 100 Wh.
With the approval of the operator,
portable electronic devices may contain
lithium ion batteries exceeding 100 Wh,
but not exceeding 160 Wh and no more
than two individually protected lithium
ion batteries each exceeding 100 Wh,
but not exceeding 160 Wh, may be
carried per person as spare batteries in
carry-on baggage.

(iii) For a non-spillable battery, the
battery and equipment must conform to
§ 173.159a(d). Each battery must not
exceed a voltage greater than 12 volts
and a watt-hour rating of not more than
100 Wh. No more than two individually
protected spare batteries may be carried.
Such equipment and spare batteries
must be carried in checked or carry-on
baggage.

(iv) Articles containing lithium metal
or lithium ion cells or batteries the
primary purpose of which is to provide
power to another device must be carried
as spare batteries in accordance with the
provisions of this paragraph.

(19) Except as providedpin §173.21 of
this subchapter, battery-powered
portable electronic smoking devices
(e.g., e-cigarettes, e-cigs, e-cigars, e-
pipes, e-hookahs, personal vaporizers,
electronic nicotine delivery systems)
when carried by passengers or
crewmembers for personal use must be
carried on one’s person or in carry-on
baggage only. Measures must be taken to
prevent unintentional activation of the
heating element while on board the
aircraft. Spare lithium batteries also

must be carried on one’s person or in
carry-on baggage only and must be
individually protected so as to prevent
short circuits (by placement in original
retail packaging or by otherwise
insulating terminals, e.g., by taping over
exposed terminals or placing each
battery in a separate plastic bag or
protective pouch). Each lithium battery
must be of a type which meets the
requirements of each test in the UN
Manual of Tests and Criteria, Part III,
Subsection 38.3. Recharging of the
devices and/or the batteries on board
the aircraft is not permitted. Each
installed or spare lithium battery:

(i) For a lithium metal battery, the
lithium content must not exceed 2
grams; or

(ii) For a lithium ion battery, the Watt-
hour rating must not exceed 100 Wh.

* * * * *

(26) Baggage equipped with lithium
battery(ies) must be carried as carry-on
baggage unless the battery(ies) is
removed from the baggage. Removed
battery(ies) must be carried in
accordance with the provision for spare
batteries prescribed in paragraph (a)(18)
of this section. The provisions of this
paragraph do not apply to baggage
equipped with lithium batteries not
exceeding:

(i) For lithium metal batteries, a
lithium content of 0.3 grams; or

(ii) For lithium ion batteries, a Watt-
hour rating of 2.7 Wh.

* * * * *

m 41.In §175.33, paragraphs (a)(13)(i)
and (iii) are revised to read as follows:

§175.33 Shipping paper and notification of
pilot-in-command.

(a] * % %

(13)(i) For UN3480, Lithium ion
batteries, and UN3090, Lithium metal
batteries, the information required by
paragraph (a) of this section may be
replaced by the UN number, proper
shipping name, hazard class, total

quantity at each specific loading
location, the airport at which the
package(s) is to be unloaded, and
whether the package must be carried on

cargo-only aircraft.
* * * * *

(iii) For UN3480, UN3481, UN3090,
and UN3091 prepared in accordance
with §173.185(c), except those prepared
in accordance with §173.185(c)(5), are
not required to appear on the

information to the pilot-in-command.
* * * * *

m 42.In § 175.78, paragraph (b) is
revised and paragraph (c)(8) is added to
read as follows:

§175.78 Stowage compatibility of cargo.

* * * * *

(b)(1) At a minimum, the segregation
instructions prescribed in the following
Segregation Table must be followed to
maintain acceptable segregation
between packages containing hazardous
materials with different hazards. The
Segregation Table instructions apply
whether or not the class or division is
the primary or subsidiary risk.

(2) Packages and overpacks containing
articles of Identification Numbers
UN3090 and UN3480 prepared in
accordance with §173.185(b)(3) and
(c)(4)(vi) must not be stowed on an
aircraft next to, in contact with, or in a
position that would allow interaction
with packages or overpacks containing
hazardous materials that bear a Class 1
(other than Division 1.4S), Division 2.1,
Class 3, Division 4.1, or Division 5.1
hazard label. To maintain acceptable
segregation between packages and
overpacks, the segregation requirements
shown in the Segregation Table must be
followed. The segregation requirements
apply based on all hazard labels applied
to the package or overpack, irrespective
of whether the hazard is the primary or
subsidiary hazard.

TABLE TO PARAGRAPH (b): SEGREGATION TABLE

Class or division
Mavel 9
a
1 2.1 22,23 3 41 4.2 4.3 5.1 5.2 8 see (b)(2)
Note 1 .. | Note 2 Note 2 Note 2 ...... Note 2 Note 2 Note 2 Note 2 ...... Note 2 Note 2 Note 2
NOtE 2 .. | it | e | i | veeevviiiiies | crvriieenees | erreeeeinns | eeeeseinieeneaees | ereeeeeeenin | eeeeessnninen X
Note 2 ..
Note 2 .. X
Note 2 .. X
Note 2 ..
Note 2 ..
Note 2 .. X
Note 2 ..
Note 2 ..
9 see (b)(2) | Note 2 ..
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* * * * * PART 176—CARRIAGE BY VESSEL (i) The UN identification number for
(€) * * * the material preceded by the letters

(8) Note 3. “Note 3” at the
intersection of a row and column means
that UN 3528, Engines, internal
combustion, flammable liquid powered;
Engines, fuel cell, flammable liquid
powered; Machinery internal
combustion, flammable liquid powered;
and Machinery, fuel cell, flammable
liquid powered need not be segregated
from packages containing dangerous
goods in Division 5.1.

m 43. The authority citation for part 176
continues to read as follows:

Authority: 49 U.S.C. 5101-5128; 49 CFR
1.81 and 1.97.

m 44.In § 176.30, paragraph (a)(9) is
added to read as follows:

§176.30 Dangerous cargo manifest.

* * * * *

(a] * * %

(9) For excepted packages containing

“UN”’;
(ii) The name and address of the
consignor and the consignee; and
(iii) The stowage location of the

hazardous material on board the vessel.
* * * * *

m 45.1In § 176.84, add provisions 151,

152, 153, and 154 to the table in
paragraph (b) to read as follows:

§176.84 Other requirements for stowage,
cargo handling, and segregation for cargo
vessels and passenger vessels.

Class 7 materials only the following * * * * *
information is required: (b) * * *
Code Provisions

Segregation as for Class 7.

Segregation as for Class 8. However, in relation to Class 7, no segregation needs to be applied.

Stow “separated longitudinally by an intervening complete compartment or hold from” Divisions 1.1, 1.2,
and 1.5.

Notwithstanding the stowage category indicated in column 10A of the §172.101 Table, may be stowed in

accordance with the provisions of packing instruction US 1 in § 173.62.

PART 178—SPECIFICATIONS FOR
PACKAGINGS

m 46. The authority citation for part 178
continues to read as follows:

Authority: 49 U.S.C. 5101-5128; 49 CFR
1.81 and 1.97.
m47.In§178.71:
m a. Revise paragraph (d)(2);
m b. Revise parargah (f) introductory
text,
m c. Add paragraph (f)(4); and
m d. Revise paragraphs (i), (j), and
(@)(12).

The addition and revisions read as
follows:

§178.71 Specifications for UN pressure
receptacles.

* * * * *

(d) * ok %

(2) Service equipment must be
configured, or designed, to prevent
damage that could result in the release
of the pressure receptacle contents
during normal conditions of handling
and transport. Manifold piping leading
to shut-off valves must be sufficiently
flexible to protect the valves and the
piping from shearing or releasing the
pressure receptacle contents. The filling
and discharge valves and any protective
caps must be secured against
unintended opening. The valves must
conform to ISO 10297:2014(E) or, for
non-refillable pressure receptacles
valves manufactured until December 31,
2020, ISO 13340:2001(E) (IBR, see

§171.7 of this subchapter), and be
protected as specified in § 173.301b(f) of
this subchapter. Until December 31,
2020, the manufacture of a valve
conforming to the requirements in ISO
10297:2006(E) (IBR, see § 171.7 of this
subchapter) is authorized. Until
December 31, 2008, the manufacture of
a valve conforming to the requirements
in ISO 10297:1999(E) (IBR, see §171.7
of this subchapter) is authorized.
Additionally, valves must be initially
inspected and tested in accordance with
ISO 14246:2014(E) Gas cylinders—
Cylinder valves—Manufacturing tests
and examinations (IBR, see §171.7 of
this subchapter).

* * * * *

(f) Design and construction
requirements for UN refillable welded
cylinders and UN pressure drums. In
addition to the general requirements of
this section, UN refillable welded
cylinders and UN pressure drums must
conform to the following ISO standards,
as applicable:

* * * * *

(4) ISO 21172-1:2015(E) Gas
cylinders—Welded steel pressure drums
up to 3,000 litres capacity for the
transport of gases—Design and
construction—Part 1: Capacities up to
1,000 litres (IBR, see § 171.7 of this
subchapter). Irrespective of section
6.3.3.4 of this standard, welded steel gas
pressure drums with dished ends
convex to pressure may be used for the
transport of corrosive substances

provided all applicable additional
requirements are met.

(i) Design and construction
requirements for UN non-refillable
metal cylinders. In addition to the
general requirements of this section, UN
non-refillable metal cylinders must
conform to ISO 11118:2015(E) Gas
cylinders—Non-refillable metallic gas
cylinders—Specification and test
methods (IBR, see § 171.7 of this
subchapter). Until December 31, 2020,
cylinders conforming to ISO
11118:1999(E) Gas cylinders—Non-
refillable metallic gas cylinders—
Specification and test methods (IBR, see
§ 171.7 of this subchapter) are
authorized.

(j) Design and construction
requirements for UN refillable seamless
steel tubes. In addition to the general
requirements of this section, UN
refillable seamless steel tubes must
conform to ISO 11120:2015(E) Gas
cylinders—Refillable seamless steel
tubes of water capacity between 150 L
and 3,000 L—Design, construction and
testing (IBR, see § 171.7 of this
subchapter). Until December 31, 2022,
UN refillable seamless steel tubes may
be manufactured in accordance with
ISO 11120: Gas cylinders—Refillable
seamless steel tubes of water capacity
between 150 L and 3,000 L—Design,
construction and testing (IBR, see
§ 171.7 of this subchapter)

* * * * *

(q)* * ok
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(12) Identification of the cylinder
thread type (e.g., 25E). Information on
the marks that may be used for
identifying threads for cylinders is given
in ISO/TR 11364, Gas Cylinders—
Compilation of national and
international valve stem/gas cylinder
neck threads and their identification
and marking system (IBR, see § 171.7 of
this subchapter).

m 48.1In § 178.75, paragraph (d)(3)(v) is
revised to read as follows:

§178.75 Specifications for MEGCs.

* * * * *

(d) * * %

(3) * % *

(v) ISO 11120:2015(E) Gas cylinders—
Refillable seamless steel tubes of water
capacity between 150 L and 3000 L—
Design, construction and testing (IBR,
see § 171.7 of this subchapter). Until
December 31, 2022, pressure receptacles
of a MEGC may be constructed and
tested in accordance with ISO
11120:1999(E) Gas cylinders—Refillable
seamless steel tubes of water capacity
between 150 L and 3000 L—Design,
construction and testing (IBR, see
§ 171.7 of this subchapter).

* * * * *
m 49.In § 178.601, paragraph (1)(2)(viii)
is revised to read as follows:

§178.601 General requirements.
* * * * *

1 * *x %

%2% * x %

(viii) Characteristics of test contents,
including for plastic packagings subject
to the hydrostatic pressure test in
§ 178.605 of this subpart, the
temperature of the water used;

* * * * *
m 50.In § 178.801, paragraph (1)(2)(viii)
is revised to read as follows:

§178.801 General Requirements.
* * * * *
(1) * *x %

2 * *x %

(viii) Characteristics of test contents,
including for rigid plastics and
composite IBCs subject to the
hydrostatic pressure test in § 178.814 of
this subpart, the temperature of the

water used;
* * * * *

m 51.In §178.810, paragraph (c)(2) is
revised to read as follows:

§178.810 Drop test.
* * * * *

(C] * * %

(2) IBC design types with a capacity
of 0.45 cubic meters (15.9 cubic feet) or
less must be subject to an additional
drop test. The same IBC or a different
IBC of the same design may be used for
each drop.

* * * * *

PART 180—CONTINUING
QUALIFICATION AND MAINTENANCE
OF PACKAGINGS

m 52. The authority citation for part 180
continues to read as follows:

Authority: 49 U.S.C. 5101-5128; 49 CFR
1.81 and 1.97.
m 53.In § 180.207, paragraphs (a)(2) and
(d)(1) and (4) are revised and paragraph
(d)(6) is added to read as follows:

§180.207 Requirements for requalification
of UN pressure receptacles.
* * * * *

(a] * * %

(2) No pressure receptacle due for
requalification may be filled with a
hazardous material and offered for
transportation in commerce unless that
pressure receptacle has been
successfully requalified and marked in
accordance with this subpart or
requalified and marked by a facility
registered by Transport Canada in
accordance with the Transport Canada
TDG Regulations (IBR, see § 171.7 of
this subchapter). A pressure receptacle
may be requalified at any time during or
before the month and year that the
requalification is due. However, a
pressure receptacle filled before the
requalification becomes due may remain
in service until it is emptied. In
accordance with the Transport Canada
TDG Regulations a CAN marked UN
cylinder may be requalified in the
United States by a domestic requalifier,
provided the requirements in §§178.69,
178.70, and 178.71, as applicable, are
met.

* * * * *

(d) * % %

(1) Seamless steel: Each seamless steel
UN pressure receptacle, including

MEGC’s pressure receptacles, must be
requalified in accordance with ISO
6406:2005(E) (IBR, see §171.7 of this
subchapter). However, UN cylinders
with a tensile strength greater than or
equal to 950 MPa must be requalified by
ultrasonic examination in accordance
with ISO 6406:2005(E). For seamless
steel cylinders and tubes, the internal
inspection and hydraulic pressure test
may be replaced by a procedure
conforming to ISO 16148:2016(E) (IBR,
see §171.1).

* * * * *

(4) Composite UN cylinders: Each
composite cylinder must be inspected
and tested in accordance with ISO
11623:2015(E) (IBR, see § 171.7 of this
subchapter). Until December 31, 2020,
ISO 11623:2002(E) (IBR, see § 171.7 of
this subchapter) may be used.

* * * * *

(6) Valves: Inspection and
maintenance of cylinder valves must be
carried out in accordance with ISO
22434:2006 Transportable gas
cylinders—Inspection and maintenance
of cylinder valves (IBR, see § 171.7 of
this subchapter).

m 54.In § 180.217, paragraph (a) is
revised to read as follows:

§180.217 Requalification requirements for
MEGCs.

(a) Periodic inspections. Each MEGC
must be given an initial visual
inspection and test in accordance with
§178.75(i) of this subchapter before
being put into service for the first time.
After the initial inspection, a MEGC
must be inspected at least once every
five years in accordance with this
subpart or by a facility registered by
Transport Canada in accordance with
the Transport Canada TDG Regulations
(IBR, see § 171.7 of this subchapter).

* * * * *

Issued in Washington, DC on March 19,
2020, under authority delegated in 49 CFR
1.97.

Howard R. Elliott,

Administrator, Pipeline and Hazardous
Materials Safety Administration.

[FR Doc. 2020-06205 Filed 5-8—20; 8:45 am]
BILLING CODE 4910-60-P
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U.S. Department 1200 New Jersey Avenue, SE
of Transportation Washington, DC 20590

Pipeline and Hazardous
Materials Safety
Administration

September 15, 2020

Dennis Raymund V. Franco
Manager DG Compliance
DHL Global Forwarding
22879 Glenn Drive, Suite 100
Sterling, VA 20164

Reference No. 20-0058
Dear Mr. Franco:

This letter is in response to your August 5, 2020, email and subsequent phone conversation
requesting clarification of the Hazardous Materials Regulations (HMR; 49 CFR Parts 171-180)
applicable to the requirements for transporting a bicycle powered by a lithium ion battery (an “e-
bike). Specifically, you ask several questions relating to the proper classification and modes of
transportation authorized for the e-bike.

QL.  You ask whether an e-bike with a 418 Watt-hour (Wh) or 504 Wh lithium ion battery
installed can be transported by aircraft or vessel.

Al.  The answer is yes. An e-bike powered by a lithium ion battery, transported with the
battery installed, is described and classified as “UN3171, Battery-powered vehicle, 9” in
accordance with § 172.102(c)(1), Special Provision 134. There is no Wh limit for a
lithium ion battery installed in and powering a vehicle.

Q2. You ask whether an e-bike with a 418 Wh or 504 Wh lithium ion battery installed and
described by the shipper as “UN3481, Lithium battery contained in equipment,” would be
authorized for transport by aircraft or vessel.

A2.  See answer Al. The proper description for an e-bike transported with a lithium ion
battery installed is “UN3171, Battery-powered vehicle.”

Q3.  You ask whether all lithium ion batteries over 300 Wh are forbidden from transportation
by aircraft and vessel.

A3.  The answer is no. However, lithium ion batteries with a Wh rating over 300 Wh are
ineligible for the small cell and battery exception in § 173.185(c). This does not prevent





Q4.

A4.

lithium ion batteries over 300 Wh from being transported as fully regulated Class 9
hazardous materials, subject to all applicable HMR requirements. Additionally, as
discussed above, there is no Wh limit for lithium ion batteries installed in vehicles.

You ask whether there is a weight limit for overpacks containing multiple packages of
small lithium batteries when transported by highway, rail or vessel. Each package of
lithium batteries is prepared in accordance with the exception found in § 173.185(c).

The answer is no. There is no weight limit for an overpack, or limit on the number of
packages of lithium batteries allowed to be overpacked together for transportation by
highway, rail, or vessel. This applies to both lithium batteries offered in accordance with
the exception for smaller cells and batteries in § 173.185(¢c), and fully regulated lithium
batteries.

I hope this information is helpful. Please contact us if we can be of further assistance.

Sincerely,

A~

Dirk Der Kinderen
Chief, Standards Development Branch
Standards and Rulemaking Division





Patrick

20-0058
From: Foster, Glenn (PHMSA)
To: Dennis Raymund (DHL US); Pfund, Duane (PHMSA); McLaughlin, Janet <AWA>; Vincent.Babich@dot.gov
Cc: Dodd, Alice (PHMSA)
Subject: RE: Request for interpretation on US DOT 49 CFR §173.185 Lithium cells and batteries (c) (1) (iv)
Date: Wednesday, August 5, 2020 7:37:10 AM

Good morning, Mr. Raymund.

Thank you for your inquiry. We will have it checked in as a request for a letter of interpretation and
assigned to a Transportation Specialist for a response.

Best regards,
Glenn Foster

From: Dennis Raymund (DHL US) [mailto:dennis.franco@dhl.com]

Sent: Wednesday, August 5, 2020 7:00 AM

To: Pfund, Duane (PHMSA) <Duane.Pfund@dot.gov>; Mclaughlin, Janet <AWA>
<janet.mclaughlin@faa.gov>; Foster, Glenn (PHMSA) <Glenn.Foster@dot.gov>;
Vincent.Babich@dot.gov

Subject: Request for interpretation on US DOT 49 CFR §173.185 Lithium cells and batteries (c) (1) (iv)

CAUTION: This email originated from outside of the Department of Transportation (DOT). Do not click on links or
open attachments unless you recognize the sender and know the content is safe.

Good morning All,

“As quote “(iv) For transportation by highway or rail only, the lithium content of the cell and battery
may be increased to 5 g for a lithium metal cell or 25 g for a lithium metal battery and 60 Wh for a
lithium ion cell or 300 Wh for a lithium ion battery, provided the outer package is marked: “LITHIUM
BATTERIES—FORBIDDEN FOR TRANSPORT ABOARD AIRCRAFT AND VESSEL.”

Is my understanding correct if for example an e-bike that is designed to carry by one or more person:
e |am transporting UN3171 battery Powered Class 9. If the lithium ion battery has a watt
rating of 418 and 504WH on each e-bike, are the battery FORBIDDEN for transport by Vessel
or Air and is considered a non-compliance issue?

o What if the e-bike is classified as UN3481 Lithium lon Battery contained in equipment Class
97 If the lithium ion battery has a watt rating of 418 and 504WH on each e-bike, are they also
FORBIDDEN for transport by Vessel or Air?

e Does these mean any Lithium lon battery above 300 Wh or more is FORBIDDEN for transport
by Vessel or Air and can transported only by road or rail?

Please advise.

Thanks & best regards,



mailto:Glenn.Foster@dot.gov

mailto:dennis.franco@dhl.com

mailto:Duane.Pfund@dot.gov

mailto:janet.mclaughlin@faa.gov

mailto:Vincent.Babich@dot.gov

mailto:Alice.Dodd@dot.gov



Dennis Raymund V. Franco
Manager DG Compliance

DHL Global Forwarding

22879 Glenn Drive, Suite 100
Sterling, VA, 20164

United States

iPhone: +1 703-826-1229
Email: dennis.franco@dhl.com

Warning: This record may contain sensitive security information (SSl) that is controlled under 49 CFR Parts 15 and 1520. No
part of this record may be disclosed to persons without a “need to know,” as defined in 49 CFR Parts 15 and 1520, except with
the written permission of the Administrator of the Transportation Security Administration or the Secretary of Transportation.
Unauthorized release may result in civil penalty or other action. For U.S. Government Agencies, Public disclosure is governed by
5U.5.C. 552 and 49 CFR Parts 15 and 1520.
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U.S. Department 1200 New Jersey Avenue, SE
of Transportation Washington, DC 20590

Pipeline and Hazardous
Materials Safety
Administration

May 6, 2020

Ms. Lisa Permesang
Accounting/Logistics
TerraTrike

4460 40™ Street SE
Grand Rapids, MI 49512

Reference No. 19-0088
Dear Ms. Permesang:

This letter is in response to your April 22, 2019, letter, forwarded to this Office by email on
July 1, 2019; your August 27 and 28, 2019, and September 19 and 25, 2019, emails that you
provided to a member of my staff; and your November 15, 2019, email that you provided to Mr.
Steve Hwang, Chemist, Sciences Branch, Sciences Engineering and Research Division, Pipeline
and Hazardous Materials Safety Administration (PHMSA). You request clarification of the
Hazardous Materials Regulations (HMR; 49 CFR Parts 171-180) applicable to hazardous
materials classification. Specifically, you ask us to confirm the classifications for an electric-
assist (e-assist) tricycle named “TerraTrike,®” manufactured by WizWheelz, Inc., that is
powered by a battery classed as “UN3480, Lithium ion batteries, Class 9 (miscellaneous),” and
an aftermarket e-assist kit designed to be installed on the tricycle.

You enclosed images of the battery installed in its holder and attached to the tricycle frame with
a mounting bracket; the e-assist kit, which consists of the battery charger, the battery in its
holder, an electric motor, and appropriate mounting equipment for attachment to the tricycle; and
the e-assist kit surrounded in form-fitting foam placed in a fiberboard box labeled with a Class 9
label. You state the kit complies with § 173.185(b) of the HMR and the battery in its holder
complies with the International Civil Aviation Organization (ICAO) Technical Instructions for
the Safe Transport of Dangerous Goods by Air (Technical Instructions), Chapter 4, Packing
Instruction 952. You expressed support for § 172.102(c)(1), Special Provision 134, which states
that an electrically powered vehicle can be an example of a “mobility aid,” and clarification letter
Reference No. 08-0173 (dated 08/12/08), which states that an electric bicycle that complies with
§ 173.185 in conformance with § 173.220(d) must be described as “UN3171, Battery powered
vehicle, Class 9.”

QI:  You state WizWheelz, Inc., requests confirmation that it may classify its e-assist tricycle
TerraTrike®, powered by a “UN3480” lithium ion battery, as “UN3171, Battery powered
vehicle, Class 9,” under the HMR.





Al:

Q2:

A2:

When the lithium battery is installed in the tricycle, the answer is yes. Special Provision
134 of § 172.102(c)(1) requires that a battery must be installed in a vehicle to use the
UN3171 proper shipping description. Also, as you noted earlier, a vehicle powered by a
lithium battery must satisfy the requirements of § 173.220(d), which states that the
battery design type must successfully pass each test in the United Nations Manual of
Tests and Criteria, as specified in § 173.185, unless approved by PHMSA’s Associate
Administrator of Hazardous Materials Safety.

You ask PHMSA to confirm whether “UN3481, Lithium ion battery contained in
equipment, Class 9,” or “UN3171, Battery powered vehicle, Class 9,” would be the
proper classification for the BOSCH Boost Kit, an aftermarket e-assist kit that is sold
separately to be installed on the TerraTrike® tricycle.

Based on the information you provided, the e-assist kit consists of a lithium ion battery
wired to a motor that is secured to and covered by its holder at the time of shipping.
Therefore, it is the opinion of this Office that this battery in this kit is most appropriately
described as “UN3481, Lithium ion batteries contained in equipment, 9.” The HMR
defines equipment as a “device or apparatus for which the lithium cells or batteries will
provide electrical power for its operation.” See § 173.185, introductory paragraph.

I hope this information is helpful. Please contact us if we can be of further assistance.

Sincerely,

T. Glenn Foster
Chief, Regulatory Review and Reinvention Branch
Standards and Rulemaking Division










TerraTrike

April 22, 2019

Mr. Shane Kelley

Director, Standards and Rulemaking Division

U.S. DOT/PHMSA (PHH-10)

1200 New Jersey Avenue SE East Building, 2" Floor
Washington, DC 20590

RE: Interpretation for the Proper Classification of our E-Tricyle and our Aftermarket E-Assist kit
Dear Mr. Kelley:
1 am writing for two reasons today, as stated above. The second, of which, | will have additional inquiries.

(1) WizWheelz Inc is requesting confirmation from your office that our electric-assist tricycle (TerraTrike Electric
powered by a lithium ion battery can be classified and shipped as a battery powered vehicle (UN3171). Exhibit A
contains a picture of this tricycle and more specifically how the battery is attached to the frame.

In 2008, your office issued a letter to Cannondale Sports Group (Ref. No. 08-0173) citing that “An electric bicycle
powered by a lithium-ion battery is most appropriately described as a "Battery-powered vehicle" under the HMR. A
vehicle powered by a lithium battery must satisfy the requirements of § 173.220(d), which requires the battery to be of
a type that has successfully passed each test in the UN Manual of Tests and Criteria as specified in § 173.185, unless
approved by the Associate Administrator.” Our trike is similar and is shipped with the battery installed on the frame in
order to prevent short circuiting, etc. | am including a copy of the applicable Safety Data Sheet for the lithium ion
battery included with this trike. We hold the same arguments as Cannondale Sports Group in that “Therefore, we are of
the opinion that the correct classification for the electric bicycle with a lithium ion battery installed is Battery powered
vehicle or Battery powered equipment (UN3171). This would be consistent with the language contained in Special
Provision 134 that states "Examples of such items are electrically powered cars, lawn mowers, wheelchairs, and other
mobility aids." (Emphasis added.) This classification also is consistent with how these types of bicycles are being
packaged and offered for transport in Europe where these products are widely used.”

TerraTrike 4460 40th St. SE Grand Rapids, MI 49512
616.608.8086 | 800.945.9910 | www.TerraTrike.com

























Safety Data Sheet according to Regulation (EC) No 1907/2006
Robert Bosch GmbH ST,

I
Revision date: 16.03.2017 Revision No: 1,2 ( _J
Batterypack - Dangerous Good according to UN3480 -
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Consult a physician.

After contact with eyes
Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes.
Seek medical treatment by eye specialist.

After ingestion
Drink plenty of water. Do not induce vomiting.
Call a physician immediately.

4.2. Most important symptoms and effects, both acute and delayed

In case of electrolyte leakage:
According to concentration, aqueous solution causes irritations or burns of eyes, skin and mucous
membranes.

4.3. Indication of any immediate medical attention and special treatment needed
Treat symptoms.

SECTION ISI:WIEil"efighting measures

5.1. Extinquishing media

Suitable extinguishing media
Cold water and dry powder in large amount are applicable.
Use metal fire extinction powder or dry sand if only few cells are involved.

5.2. Special hazards arising from the substance or mixture
- Burning may release the following flue gases such as:
carbon monoxide and carbon dioxide

5.3. Advice for firefighters
Wear self-contained breathing apparatus and protective suit.

Additional information
If possible, remove cell(s) from fire fighting area. If heated above 125°C, cell(s) can explode/vent.
Cell is not flammable but internal organic material will burn if the cell is incinerated.

'SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures
Use personal protective clothing.

Avoid contact with skin, eyes and clothing.

Avoid breathing fume and gas.

6.2. Environmental precautions
Do not discharge into the drains/surface waters/ground water.

6.3. Methods and material for containment and cleaning up
Take up mechanically and send for disposal.

6.4. Reference to other sections
information for disposal see section 13.

SECTION 7: Handling and storage

7.1. Precautions for safe handling

Advice on safe handling
Avoid short circuiting the cell. Avoid mechanical damage of the cell. Do not open or disassemble.
Follow the directions.

Advice on protection against fire and explosion
Keep away from open flames, hot surfaces and sources of ignition.

7.2. Conditions for safe storage, including any incompatibilities

Requirements for storage rooms and vessels
Store only in original container at cool and aired place.
Recommended storage temperature: < 40 °C

7.3. Specific end use(s)

No data available.

sresyistone o 1 b
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SECTION 8: Exposure controlslpersc;hal protection

8.1. Control parameters
Additional advice on limit values
During normal charging and discharging there is no release of product.

8.2. Exposure controls

Protective and hygiene measures

In case of electrolyte leakage:

Provide sufficient air exchange and/or exhaust in work rooms.
Use personal protective clothing.

Avoid contact with skin, eyes and clothing.

Avoid breathing fume and gas.

Remove all sources of ignition.

Eyelface protection

In case of electrolyte leakage:
Tightly fitting goggles (EN 166).
Hand protection

In case of electrolyte leakage:
Rubber gloves

Respiratory protection

In case of electrolyte leakage:
Use protective face mask (EN 149).

SECTION 9: Physical and chemical properties

9.1. Information on basic physical and chemical properties

Physical state: Solid
Colour; Various
Odour: Odourless

Changes in the physical state
9.2. Other information
No data available.

SECTION 10: Stability and reactivity
10.1. Reactivity

No data available.
10.2. Chemical stability

No data available.

10.3. Possibility of hazardous reactions

Electrolyte and electrodes may react with water or moisture.

10.4. Conditions to avoid

Keep away from open flames, hot surfaces and sources of ignition.
Do not puncture, crush or incinerate.

Avoid temperatures above 60°C.

10.5. Incompatible materials
No materials to be especially mentioned.

10.6. Hazardous decomposition products
No data available.

Further information
No decomposition if stored and applied as directed.

SECTION 11: Toxicological information

Teevishon o Sl
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11.1. Information on toxicological effects

Acute toxicity
Based on available data, the classification criteria are not met.
LD50Q/oral/rat: 2000 ma/kg (Electrolyte)

Irritation and corrosivity

Based on available data, the classification criteria are not met.

In case of electrolyte leakage:

According to concentration, aqueous solution causes irritations or burns of eyes, skin and mucous
membranes.

Sensitising effects

Based on available data, the classification criteria are not met.
In case of electrolyte leakage:

May cause sensitization by skin contact.

STOT-single exposure
Based on available data, the classification criteria are not met.

Severe effects after repeated or prolonged exposure
Based on available data, the classification criteria are not met.
Carcinogenic/mutagenic/toxic effects for reproduction
Based on available data, the classification criteria are not met.

Aspiration hazard
Based on available data, the classification criteria are not met.

Practical experience

Other observations
If appropriately handled and if in accordance with the general hygienic rules, no damages to health have
become known.

SECTION 1 2Ec0|og|c Sinformation”™

12.1. Toxicity

No data available.

12.2. Persistence and degradability
No data available.

12.3. Bioaccumulative potential

No data available.

12.4. Mobility in soil

No data available.

12.5. Results of PBT and vPvB assessment
No data available.

12.6. Other adverse effects

No data available.

Further information

Ecological injuries are not known or expected under normal use.
Do not flush into surface water or sanitary sewer system.

SECTION 13: Disposal considerations

13.1. Waste treatment methods

Waste disposal number of waste from residues/unused products
160605 WASTES NOT OTHERWISE SPECIFIED IN THE LIST; batteries and accumulators; other batteries and
accumulators

Contaminated packaging

Disposal in accordance with local regulations.

Land transport (ADR/RID)
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14.1. UN number:
14.2. UN proper shipping name:
14.3. Transport hazard class(es):

14.4. Packing group:
Hazard label:

Classification code:
Special Provisions:
Limited quantity:
Transport category:
Tunnel restriction code:

Inland waterways transport (ADN)
14.1. UN number:

14.2. UN proper shipping name:
14.3. Transport hazard class(es):

14.4. Packing group:
Hazard label:

Classification code:
Special Provisions:
Limited quantity:

Marine transport (IMDG)

14.1. UN number:

14.2. UN proper shipping name:
14.3. Transport hazard class(es):
14.4. Packing group:

Hazard label:

Special Provisions:
Limited quantity:
EmS:

Air transport (ICAO-TI/IATA-DGR)
14.1. UN number:

14.2. UN proper shipping name:
14.3. Transport hazard class(es):

14.4. Packing group:
Hazard label:

Special Provisions:
Limited quantity Passenger:

IATA-packing instructions - Passenger:

JATA-max. quantity - Passenger:

UN 3480
LITHIUM ION BATTERIES
9

9A
A,
by

M4

188 230 310 348 376 377 636
0

2

E

UN 3480
Lithium-ion battery
9

oA
Al
i

M4
188 230 310 348 376 377 636
0

UN 3480
LITHIUM ION BATTERIES
9

oA
A,
by

188, 230, 310, 348, 376, 377
0
F-A, S-l

UN 3480
LITHIUM ION BATTERIES
9

9A
Al
ey

A88 A99 A154 A164 A183 A201 A206 A331
Forbidden

Forbidden

Forbidden
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IATA-packing instructions - Cargo: See 965
IATA-max. quantity - Cargo: See 965

14.5. Environmental hazards
ENVIRONMENTALLY HAZARDOUS: no
14.6. Special precautions for user

No specific precautions required.

14.7. Transport in bulk according to Annex Il of Marpol and the IBC Code
The transport takes place only in approved and appropriate packaging.

SECTION 15: Regulatory information
15.1. Safety, health and environmental requlations/legislation specific for the substance or mixture

National regulatory information

Additional information

Note: This product is an "article" and is not an object that is required to issue Safety Data Sheets (SDS) by
regulations concerning chemical substances. This SDS voluntarily offers helpful information for your safe
handling and environmentai care.

15.2. Chemical safety assessment
Chemical safety assessments for substances in this mixture were not carried out.

s ECT]0N16 Othermf ition

Changes
Changes in chapter: 9

Abbreviations and acronyms

ADR = Accord européen relatif au transport international des marchandises Dangereuses par Route

RID = Réglement concernant le transport international ferroviaire de marchandises dangereuses

ADN = Accord européen relatif au transport international des marchandises dangereuses par voie de navigation intérieure
IMDG = international Maritime Code for Dangerous Goods

IATA/ICAOQ = International Air Transport Association / International Civil Aviation Organization

MARPOL = International Convention for the Prevention of Pollution from Ships

DOT = Department of Transportation

TDG = Transport of Dangerous Goods

GHS = Globally Harmonized System of Classification and Labelling of Chemicals
REACH = Registration, Evaluation, Authorization and Restriction of Chemicals
CAS = Chemical Abstract Service

EN = European norm

ISO = International Organization for Standardization

DIN = Deutsche Industrie Norm

PBT = Persistent Bioaccumulative and Toxic

vPyB = Very Persistent and very Bio-accumulative

LD = Lethal dose

LC = Lethal concentration

EC = Effect concentration

IC = Median immobilisation concentration or median inhibitory concentration

Further Information

Data of items 4 to 8, as well as 10 to 12, do partly not refer to the use and the regular employing of the
product (in this sense consult information on use and on product), but to liberation of major amounts in case
of accidents and irregularities. The information describes exclusively the safety requirements for the
product(s) and is based on the present level of our knowledge. This data does not constitute a guarantee for
the characteristics of the product(s) as defined by the legal warranty regulations. (n.a. = not applicable; n.d.
= not determined)

(The data for the hazardous ingredients were taken respectively from the last version of the sub-contractor's safety data
sheet.)
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1200 New Jersey Avenue, SE

U.S. Department
of Transportation NOV 0 1 20” Washington, DC 20590

Pipeline and Hazardous
Materials Safety
Administration

Steven Gregory

Honda Power Equipment Manufacturing Inc.
P.O. Box 37

3721 NC Highway 119

Swepsonville, NC 27359

Reference No. 17-0053

Dear Mr. Gregory:

This letter is in response to your May 18, 2017 and May 22, 2017, emails requesting clarification
of the Hazardous Materials Regulations (HMR; 49 CFR Parts 171-180) applicable to packaging
and shipping requirements for “UN3481, Lithium ion batteries contained in equipment.” You
seek guidance on the acceptable level of protection provided by the following packaging

scenario:

The lithium ion battery is installed inside a pedestrian-controlled lawn mower;
The battery’s terminals are connected to the lawn mower;

The battery is secured by a latch;

The equipment is protected from accidental activation by a switch near the battery that
requires a plastic clip to continue normal functionality of the lawn mower; and

The “bail” and a separate button on the “blade control bail” provide additional protection

from accidental activation.

We have paraphrased and answered your questions as follows:

Ql.

Al.

Q2.

A2.

You ask if it is acceptable to ship a lithium ion battery contained in equipment (i.e., a
lawn mower).

The answer is yes, provided the lithium ion battery complies with the applicable
requirements of § 173.185 and the equipment is packaged in a manner to prevent short
circuits, movement (i.e., shifting) within the outer package, and accidental activation of

the equipment while in transportation.

You ask what level of protection is acceptable to prevent short circuits and acmdental
activation of the lithium ion battery when contained in a lawn mower.

As provided by § 173.185(b), the shipper must ensure that the lithium ion battery and the

equipment as presented for transport are packaged in a manner to prevent short circuits,





Q3.
A3.

Q4.

A4.

shifting within the outer package, and accidental activation of the equipment.

When lithium cells or batteries are contained in equipment, the outer packaging, when
used, must be constructed of suitable material of adequate strength and design in relation
to the capacity and intended use of the packaging, unless the lithium cells or batteries are
afforded equivalent protection by the equipment in which they are contained. These are
performance standards, meaning the HMR do not prescribe any specific method. The
method described in your email to prevent accidental activation of the lawn mower

appears to meet the intent of the HMR.
You ask if the lithium ion battery can be connected to a key-activated lawn mower.

The answer is yes, provided the equipment is secured against shifting within the outer
packaging and packed to prevent accidental operation during transport (see
§ 173.185(b)(4)(ii)).

You ask if enclosing a lithium ion battery in a plastic outer cover provides adequate
protection from short circuit.

As provided by § 173.185(b), the shipper must ensure that the lithium ion battery and the
equipment as presented for transport are packaged in manner to prevent short circuits,
shifting within the outer package, and accidental activation of the equipment. There is
not sufficient information included in your email to provide a definitive answer.
However, it is the opinion of this Office that if your plastic outer cover is non-metallic,
completely encloses the cells or batteries, and separates the cells or batteries from contact
with the equipment, other devices, or conductive material, then placement in a plastic
outer packaging would be adequate protection against short circuit.

I hope this information is helpful. Please contact us if we can be of further assistance.

e

irk Der nderen
Chief, Standards Development Branch
Standards and Rulemaking Division
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Dodd, Alice (PHMSA)

From: INFOCNTR (PHMSA)

Sent: Monday, May 22, 2017 3:38 PM

To: Hazmat Interps

Subject: FW: UN3481 and Lithium-ion batteries

Hi Shante/Alice,
Please submit this as a letter of interpretation. | spoke with Mr. Gregory.
Please let me know if you have any questions.

Thanks,
Jordan

From: Steven R Gregory [mailto:steven_gregory@hpe.honda.com]
Sent: Monday, May 22, 2017 2:03 PM

To: PHMSA HM InfoCenter <PHMSAHMInfoCenter@dot.gov>
Subject: RE: UN3481 and Lithium-ion batteries

Hello,

| am writing to request a letter of interpretation regarding the matter referenced in the attached message and discussed
over the phone with a member of the hazmat information center on 5/22/2017.

Based on the discussion, it is my understanding that for the purpose of shipping a 432 Wh Lithium lon battery with
recessed connection terminals, the battery can be shipped following the instructions of UN3481, Pl 967 Section | for
Lithium lon Batteries Contained in Equipment. The battery will be certified to have met the requirements of the sixth
edition of UN 38.3 for transportation of lithium-ion batteries.

In this case the equipment referenced would be a pedestrian-controlled lawnmower that is powered by the
aforementioned removable Lithium-lon rechargeable battery.

The battery will be secured inside the equipment by a latch, and the terminals of the battery would be connected to the
lawnmower.

The equipment is protected from accidental activation by a switch located near the battery inside its enclosure that
would require the insertion of a plastic clip that engages the normally open switch.

Further protection from accidental activation would be provided by requiring two additional actions to start the device
once the clip is inserted (the blade control bail has a separate button that must be pressed before pulling the bail back —
simply pulling back on the bail without first pressing the button will not activate the unit).

Based on my research into this matter, there is no additional requirement of physically blocking the connection to the
battery (for instance covering the terminals with electrical tape to prevent engaging with the equipment, which would
prevent the battery from latching in place) due to the protections provided by the equipment and secure enclosure of
the battery in this case.

If I can clarify any of the above, please do not hesitate to contact me.

1





Thank you,

Steven Gregory

Test Engineer | Quality Regulatory Compliance Dept
Honda Power Equipment Mfg. Inc.

PO Box 37

3721 NC Hwy. 119

Swepsonville, NC 27359

(336) 395-6178

(336) 395-4217

steven_gregory@hpe.honda.com

Skype For Business: https://meet.lync.com/globalhonda-hpe/steven _gregory/1N6JRW6W

From: Steven R Gregory

Sent: Thursday, May 18, 2017 1:32 PM

To: 'phmsa.hm-infocenter@dot.gov' <phmsa.hm-infocenter@dot.gov>
Subject: UN3481 and Lithium-ion batteries

Hello,

| have some questions regarding shipping a lawn mower using UN3481 Pl 967 Section I.
| have reviewed the applicable regulation and still have some questions about what is allowed.

Would it be acceptable to ship with the battery installed in equipment?

The regulation states the battery should be protected from short circuit and accidental activation of the equipment -
what level of protection is deemed acceptable?

Can the battery be connected to the mower if a key needs.to be inserted in a slot next to the battery in order to activate
the equipment?

If the battery is fully enclosed in a plastic outer cover is that considered adequate protection from short circuit?

Please advise.

Thank you,

Steven Gregory

Test Engineer | Quality Regulatory Compliance Dept
Honda Power Equipment Mfg. Inc.

(336) 395-6178

(336) 395-4217

steven_gregory@hpe.honda.com

Skype For Business: https://meet.lync.com/globalhonda-hpe/steven_gregory/1N6JRW6W

Confidentiality Notice: This transmission (including any attachments) may contain confidential information
belonging to the sender and is intended only for the use of the party or entity to which it is addressed. If you are
not the intended recipient, you are hereby notified that any disclosure, copying, distribution, retention or the
taking of action in reliance on the contents of this transmission is strictly prohibited. If you have received this
transmission in error, please immediately notify the sender and erase all information and attachments.






|open attachments unless you recognize the sender and know the content is safe.

Hello PHMA Chief Counsel,

Thanks for speaking with me earlier today!

I'm doing some research to confirm or reject that fully battery-electric motor vehicles (EV)

will need to comply with 49 CFR § 173.185.
Here's my research so far:

PHMSA's Interim Final Rule (IFR) became effective on March 6, 2019, see attached
PDF "FedReg PHMSA 49 CFR 172-173 HazMat Enhanced Safety Li-ion 2019 03 06"
Test summaries of demonstrated compliance are required starting Jan 1, 2022, see
attached PDF "FedReg PHMSA 49 CFR 171-180 HazMat Harmonization With Intl Stds
2020 05 11"

EV batteries are typically shipped contained within new vehicles, but also shipped
separately to repair partners for service, warranty, and part sales. UNECE Transport of
Dangerous Goods regulations for ground, air, & marine transport, such as UN

38.3 is relevant, and was "harmonized" by above PHMSA regulations.

Typical EV battery-packs are 20,000+ Watt-hours and weigh hundreds of pounds.

For some EV, each battery contains cells or a series of cells that are connected in
parallel, all battery control mechanisms like BMS, contactors, major fuses, etc are
external to the batteries, and there are no means inside the battery of preventing reverse
current flow.

Per 173.185(a)(3), “Beginning January 1, 2022 each manufacturer and subsequent
distributor of lithium cells or batteries manufactured on or after January 1, 2008, must
make available a test summary.” The test summary requirements are listed 173.185(a)
(3)() to (x).

Per 173.185(a)(4), there is no stated phase-in date, so it appears that for subject cells and
batteries, “each lithium cell or battery must: (i) Incorporate a safety venting device or be
designed to preclude a violent rupture, (ii) Be equipped with means of preventing
external short circuits; and (ii1) Be equipped with a means of preventing dangerous
reverse current flow (e.g., diodes or fuses) if a battery contains cells, or a series of cells
that are connected in parallel.”

Per 173.185(c) and (c)(1), “smaller cells or batteries” may be exempt if the “Size limits”
is met where “The Watt-hour (Wh) rating may not exceed 20 Wh for a lithium ion cell
or 100 Wh for a lithium ion battery.”

Per 173.185(c)(1), “After December 31, 2015, each lithium ion battery subject to this
provision must be marked with the Watt-hour rating on the outside case.”

Per 173.220(d), "Where the lithium battery is removed from the vehicle and is packed
separate from the vehicle in the same outer packaging, the package must be consigned
as “UN 3481, Lithium ion batteries packed with equipment” or “UN 3091, Lithium
metal batteries packed with equipment” and prepared in accordance with the
requirements specified in §173.185."

I've completed an iSearch. NHTSA.gov review, found three letters from NHTSA Chief
Counsel that are relevant to PHMSA 173.185, please see attached PDF.

Questions for PHMSA:

If a Li-ion battery is intended for a motor vehicle and is not "smaller," then is
compliance to 49 CFR 173.185 required for either or both of the following conditions?


https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ecfr.gov%2Fcgi-bin%2Ftext-idx%3FSID%3D70cb890a88bc3c250fe1c304acee7dcd%26mc%3Dtrue%26node%3Dse49.2.173_1185%26rgn%3Ddiv8&data=04%7C01%7CAlice.Dodd%40dot.gov%7C0cb44c21a7c94b0f962708d9148f3b28%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C637563427707962183%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=AV%2B1%2Fn7hlX3QKL8QxfIgGB9dHBsdLrSrD21F%2BlfsszA%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Funece.org%2Frev7-files&data=04%7C01%7CAlice.Dodd%40dot.gov%7C0cb44c21a7c94b0f962708d9148f3b28%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C637563427707972142%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=UnUCamKiGmvGmu61FLduPsffqcYKULy8KEr46Ox5huQ%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Funece.org%2Frev7-files&data=04%7C01%7CAlice.Dodd%40dot.gov%7C0cb44c21a7c94b0f962708d9148f3b28%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C637563427707972142%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=UnUCamKiGmvGmu61FLduPsffqcYKULy8KEr46Ox5huQ%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fisearch.nhtsa.gov%2F&data=04%7C01%7CAlice.Dodd%40dot.gov%7C0cb44c21a7c94b0f962708d9148f3b28%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C637563427707972142%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=VG6omVj7BfrzhSAdVA5dVTNiFNnSbXkYTDgY1AyG9Vo%3D&reserved=0

1. Where the Li-ion battery is contained in the vehicle and securely fastened in the
battery holder of the vehicle;

2. Where the Li-ion battery is removed from the vehicle and is packed separate
from the vehicle.

o If PHMSA has already provided guidance to other EV motor vehicle OEM (such as
Ford, GM, Toyota, etc) in response to same/ similar questions, then can you share this
guidance with me so we don't unnecessarily cover the same ground?

I look forward to speaking with you at your very earliest convenience. Please feel free to call
me anytime.

Thank you,

Pete Z

Director of Global Regulatory Compliance
Arcimoto, Inc.

mobile 541-846-8198
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