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Who Regulates? 

•  UN Recommendations 
–  Modal Treaty Organizations 

•  IMO 
–  IMDG Code 

•  ICAO 
–  IATA, A.I.R. shipper 

•  ADR 
–  States (countries) 

•  49CFR 
•  TDG 
•  ADOT 
•  Etc. 

©	W.E.	Train	Consulting	2020	

US	D.O.T.	limits	modal	regulation	usage	
•  And so do other countries 

Paragraph (e) says no DOT forbidden can be shipped using other regulations. 
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Batteries? 

§173.21 Forbidden materials and packages. 
Unless otherwise provided in this subchapter, 
the offering for transportation or transportation of 
the following is forbidden:  
 

	
	
	
		
	 	(a)	...		

	 	(b)	...		
							(c)	Electrical	devices...		
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Batteries? 
§173.21 Forbidden materials and packages. 

Unless otherwise provided in this subchapter, the 
offering for transportation or transportation of the 
following is forbidden:  
 

	
		

			 	(a)	...		
	(b)	...		
			(c)	Electrical	devices,	such	as	batteries	and	battery-
powered	devices,	...		
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Battery incidents on passenger planes 
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Tools? 
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Battery incidents on passenger planes 
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UPS #1 
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UPS #2 

•  81,000 lithium batteries on a pallet 

•  The fire started there 
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Asiana Airlines 

•  400 kg of Lithium Batteries 

•  Fire started near them 

•  18 minutes later, plane down 
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Batteries? 
§173.21 Forbidden materials and packages. 

Unless otherwise provided in this subchapter, the 
offering for transportation or transportation of the 
following is forbidden:  
 

	
		

						(a)	...		
			(b)	...		
						(c)	Electrical	devices,	such	as	batteries	and	battery-
powered	devices,	which	are	likely	to	create	sparks	or	
generate	a	dangerous	quantity	of	heat,	...		
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Battery & Energy Release 

•  Even very small batteries can start fires 

•  Or just squeeze a small lithium battery 
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How many matches does it take to light a candle? 

©	W.E.	Train	Consulting	2020	
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How many matches does it take to light a million acre 
forest fire? 

©	W.E.	Train	Consulting	2020	
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Batteries? 
§173.21 Forbidden materials and packages. 

Unless otherwise provided in this subchapter, the 
offering for transportation or transportation of the 
following is forbidden:  
 

	
		

						(a)	...		
			(b)	...		
						(c)	Electrical	devices,	such	as	batteries	and	battery-
powered	devices,	which	are	likely	to	create	sparks	or	
generate	a	dangerous	quantity	of	heat,	unless	
packaged	in	a	manner	which	precludes	such	an	
occurrence.		
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PREVENT ENERGY RELEASE 
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Lithium battery problems 

•  Laptop fire at LAX 
•    
•  FAA remarks re LAX laptop fire 

©	W.E.	Train	Consulting	2020	

 Batteries are HazMat (dangerous goods) 
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BATTERIES ARE HAZMAT! 

NON-SPILLABLE 

LiFePO4 

UN3090	

UN3091	

UN3480	

UN3481	
UN3496, Batteries,  
Nickel-metal Hydride 
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“Commercial” Air Travel? 
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49CFR 175.10 – Non-reg if… 
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Commercial Air Travel… 

•  …regulations apply to your personal 
travel, too! 

• …although really, what if we use that laptop for 
business? 

• …and do personal travelers really know about 
UN38.3? 

• …or tape terminals on spare batteries?  Really? 
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So…   

•  Transport Rules require that we train for, and do: 

–  IDENTIFY what’s dangerous, 
•  CLASSIFICATION 

–  CONTAIN dangerous materials, 
–  TELL EVERYONE what’s being shipped, 
–  PREPARE FOR EMERGENCIES, 
–  … and do it all while keeping SECURITY in mind. 
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Lithium Battery Definitions 

•  Battery Types (chemistries) 
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CLASSIFY – Lithium Batteries 

• PRIMARY 
– Metal 

•  Non-rechargeable 

 
•  also,  

•  Lithium Alloy 

• SECONDARY 
-  Ion 

•  Rechargeable 

•  e.g.,  
•  Lithium Polymer 
•  LiFe (LiFePO4) 
•  LiCobaltOxide 
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Lithium Battery Definitions 

•  Battery Types 
•  Battery Shapes 
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Battery Shapes 

•  Button – Round, with height < diameter 
•  Coin – Same as button 
•  Cylinder – Round, with height > diameter  
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Lithium Battery Definitions 

•  Battery Types 
•  Battery Shapes 
•  Battery Measurements 
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Battery Measurements 

•  Lithium Content 
– For lithium metal batteries 

•  In grams 

•  Equivalent Lithium Content 
– For lithium ion batteries 

•  No longer used in transport regulations 

•  Watt-hours 
– For lithium ion batteries 

•  Rated capacity � voltage (Amp-hours x voltage) 
•  Soon to be marked on all new lithium ion batteries 

Duh, net weight and gross weight, of  course, Gene. 
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CLASSIFY – Lithium Batteries 

• AmpHours x 0.3 = E.L.C. (Equivalent Lithium 
Content) 

• Volts x AmpHours = WattHours (Wh) 
– Calculating Watt Hours 
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Oh my, how? 

•  State of Charge (SoC) 
– Li Ion only 
–  ‘just’ or ‘only’, not “with” nor “in” 
– CAO, not PASS 
– No good way to measure 

•  Unenforceable, probably 
– How does shipper certify? 

» Manufacturer, sure 
» Distributor, or Redistributor? 
»  If used, not new? 

©	W.E.	Train	Consulting	2020	

Okay, SoC maybe this way? 
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SoC? 
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Lithium Battery Definitions 

•  Battery Types 
•  Battery Shapes 
•  Battery Measurements 
•  Batteries that aren’t “batteries” 
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Cells vs. Batteries 

•  Cell – A single encased unit with voltage 
differential 
– UN Manual of Tests & Criteria, 5th Edition 

•  Battery – Two or more cells electrically 
connected together 
– 2015 IATA DGR Appendix A – Glossary 

•  A single cell battery is a cell for DG 
compliance.  

US DOT uses “button cell batteries” in 49CFR 173.185(c)(3) 
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Seriously? 

•   Nail through multi-cell lithium ion battery 
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Lithium Battery Definitions 

•  Battery Types 
•  Battery Shapes 
•  Battery Measurements 
•  Batteries that aren’t “batteries” 
•  Battery Sizes 
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Battery Sizes 

•  UN Manual of Tests and Criteria, 5th 
Edition 
– Large Cell:  lithium metal > 12 g 
– Large Cell:  lithium ion > 150 Wh 
– Large Battery:  both types, gross mass > 12 

kg 
– Small Cells & Batteries:  those that aren’t 

“large” 
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Battery Sizes 

•  US Department of Transportation 
–  “smaller” 

•  Depends upon mode 
•  Air or Water 

– Cells:          < 1 g, or, < 20 Wh 
–  Batteries:  < 2 g, or, < 100 Wh 

•  Ground (road and/or rail) 
– Cells:          <  5 g, or, <  60 Wh 
–  Batteries:  < 25 g, or, < 300 Wh 

©	W.E.	Train	Consulting	2020	

Lithium Battery Definitions 

•  Battery Types 
•  Battery Shapes 
•  Battery Measurements 
•  Batteries that aren’t “batteries” 
•  Battery Sizes 
•  Battery Escorts 
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Battery Escorts 

•  Alone, or ‘just’ 
–  Say nothing 

•  With equipment 
–  But not in the equipment 

•  In equipment 
–  INside, INstalled 

•  Integral 
–  Welded, soldered, permanently attached 
–  Some overlap with IN 

•  In or With Life-saving appliances, not self-inflating, UN3072 
–  Also considering whether other DG is included 

•  In a vehicle 
–  To power it 
–  Unless a hybrid 

©	W.E.	Train	Consulting	2020	

Lithium Battery Definitions 

•  Battery Types 
•  Battery Shapes 
•  Battery Measurements 
•  Batteries that aren’t “batteries” 
•  Battery Sizes 
•  Battery Escorts 
•  Battery Categorization 
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Battery Categorization 

•  Air shipment only, from the PIs 
– Section I 
– Section IA 
– Section IB 
– Section II 

•  (that’s a two, not a one-eye)  J 

•  A lot like PG 
–  from worst to least dangerous 

But definitely NOT PG.  Don’t get them confused 

©	W.E.	Train	Consulting	2020	

For classification, which matter? 

•  Battery Types 
•  Battery Shapes 
•  Battery Measurements 
•  Batteries that aren’t “batteries” 
•  Battery Sizes 
•  Battery Escorts 
•  Battery Categorization 
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For classification, which matter? 

•  Battery Types 
•  Battery Shapes 
•  Battery Measurements 
•  Batteries that aren’t “batteries” 
•  Battery Sizes 
•  Battery Escorts 
•  Battery Categorization 
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Lithium Battery Proper Shipping Names 

•  Lithium Metal Batteries 
•  Lithium Ion Batteries 
•  Lithium Metal Batteries IN equipment 
•  Lithium Ion Batteries IN equipment 
•  Lithium Metal Batteries WITH equipment 
•  Lithium Ion Batteries WITH equipment 
•  PLUS 
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Lithium Battery Proper Shipping Names 

• PLUS 
•  Sometimes, 
•  UN3171, Battery-powered vehicle, or  
•  UN3072, Life-saving appliances, not 

self-inflating 

Depends upon what else is in there… 

©	W.E.	Train	Consulting	2020	

Lithium Cell Proper Shipping Names? 

•  Ummm…, no 

•  For classification purposes, cell = battery. 

•  For packing purposes, cell ≠ battery. 
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So…   

•  Transport Rules require that we train for, and do: 

–  IDENTIFY what’s dangerous, 
–  CONTAIN dangerous materials, 

•  PACKAGING 
–  TELL EVERYONE what’s being shipped, 
–  PREPARE FOR EMERGENCIES, 
–  … and do it all while keeping SECURITY in mind. 

©	W.E.	Train	Consulting	2020	

PACKAGING – Authorizations   
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‘Li Batts’ Must Pass Tests 

•  UN Test Series 38.3 

•  And, BTW, be made under a Quality Management Program 

©	W.E.	Train	Consulting	2020	

Testing:  Not just cells 
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‘Li Batts’ Must Pass Tests 

•  UN Test Series 38.3 

•  And, BTW, be made under a Quality Management Program 

•  HOW DO WE KNOW? 

©	W.E.	Train	Consulting	2020	

Lithium Battery Test Summary 

•  Different effective dates globally 

•  UN 38.3 passed, but not the test report 

•  Measurements, e.g. WattHours 

•  NOT sent proactively 
•  Compare to mSDS distribution rules 
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Batteries? 
§173.21 Forbidden materials and packages. 

Unless otherwise provided in this subchapter, the 
offering for transportation or transportation of the 
following is forbidden:  
 

	
		

						(a)	...		
			(b)	...		

						(c)	Electrical	devices,	such	as	batteries	and	battery-
powered	devices,	which	are	likely	to	create	sparks	or	
generate	a	dangerous	quantity	of	heat,	unless 
packaged in a manner which precludes 
such an occurrence.  

©	W.E.	Train	Consulting	2020	

Sometimes pre-tested packaging 

4G/Y5.6/S/14	
USA/HMAC23	
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Sometimes not… 

©	W.E.	Train	Consulting	2020	

So…   

•  Transport Rules require that we train for, and do: 

–  IDENTIFY what’s dangerous, 
–  CONTAIN dangerous materials, 
–  TELL EVERYONE what’s being shipped, 

•  HAZARD COMMUNICATION 
–  Marks & Labels 
–  Shipping Papers 
–  Placards 

–  PREPARE FOR EMERGENCIES, 
–  … and do it all while keeping SECURITY in mind. 
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Could be on outer package… 

4G/Y5.6/S/14	
USA/HMAC23	

Identification	Number	
Proper	Shipping	Name	

PRIMARY	LITHIUM	BATTERIES	–	
FORBIDDEN	FOR	TRANSPORT	
ABOARD	PASSENGER	AIRCRAFT	

TO:  Name 
TO:  Address 
FROM:  Name 
FROM:  Address 

©	W.E.	Train	Consulting	2020	

Could be on outer package… 

UN3091	
Lithium	Metal	Batteries	Contained	In	
Equipment	

TO:  Name 
TO:  Address 
FROM:  Name 
FROM:  Address 
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Could be on outer package… 

UN3090	
Lithium	Metal	Batteries	

TO:  Name 
TO:  Address 
FROM:  Name 
FROM:  Address 
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Could be on outer package… 

UN3090	
Lithium	Metal	
Batteries	

TO:  Name 
TO:  Address 
FROM:  Name 
FROM:  Address 
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Could be on outer package… 

4G/Y5.6/S/14	
USA/HMAC23	

UN3481	
Lithium	Ion	Batteries	Packed	With	
Equipment	

TO:  Name 
TO:  Address 
FROM:  Name 
FROM:  Address 

©	W.E.	Train	Consulting	2020	

Could be on outer package… 
TO:  Name 
TO:  Address 
FROM:  Name 
FROM:  Address 
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Could be on outer package… 

PRIMARY	LITHIUM	BATTERIES	–	
FORBIDDEN	FOR	TRANSPORT	
ABOARD	PASSENGER	AIRCRAFT	

TO:  Name 
TO:  Address 
FROM:  Name 
FROM:  Address 

©	W.E.	Train	Consulting	2020	

Could be on outer package… 
TO:  Name 
TO:  Address 
FROM:  Name 
FROM:  Address 
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Could be on outer package… 

UN3090	
Lithium	Metal	
Batteries	

TO:  Name 
TO:  Address 
FROM:  Name 
FROM:  Address 

©	W.E.	Train	Consulting	2020	

Lithium Batteries 

à	

*	
Label	
vs.	

Mark	
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Lithium Batteries 

Kohl’s	

©	W.E.	Train	Consulting	2020	

How do we know? 

1.  HazMatTable or DGList 
2.  Read Special Provisions 
3.  Read Packaging Instruction/Authorization 

Usually	marking	&	labeling	info	is	there,	rather	than	in	typical	M&L	sections	of	regulations	
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So…   

•  Transport Rules require that we train for, and do: 

–  IDENTIFY what’s dangerous, 
–  CONTAIN dangerous materials, 
–  TELL EVERYONE what’s being shipped, 
–  PREPARE FOR EMERGENCIES, 

•  EMERGENCY RESPONSE 
–  Documents that go with shipment 
–  24-hour phone response 

–  … and do it all while keeping SECURITY in mind. 

©	W.E.	Train	Consulting	2020	

Could be no documents! 

•  …and maybe no Emergency Response 
info 

TO:  Name 
TO:  Address 
FROM:  Name 
FROM:  Address 
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Could be this document 
•  …and maybe with some specific extra wording 

©	W.E.	Train	Consulting	2020	

Could be one of these 

NamefTitle of Signatory

Page of Pages

Air Waybill No.

Shipper's Reference Number
(optional)

Airport of Departure:

WARNING

Failure to comply in all respects with the applicable
Dangerous Goods Regulations may be in breach of
the applicable law, subject to legal penalties.

ISPORT DETAILS

:;ENGER
CARGO
RAFT

CARGO
AIRCRAFT
ONLY

Shipment type: (delete non-applicable)
I NON-RADIOACTIVE I RADIOACTIVE Irt of Destination:

-------------------_ •... _-------_ •.... ---------_ ..•. _-_ .•.._----
Additional Handling Information

24 hr. Emergency Contact Tel. No. _

I hereby declare that the contents of this consignment are fully and
accurately described above by the proper shipping name, and are
classified, packaged, marked and labelled/placarded, and are in all
respects in proper condition for transport according to applicable
international and national governmental regulations. I declare that all
of the applicable air transport requirements have been met.

Place and Date

Signature
(see warning above)

STYlE# F07leR LABEL~ASTER ® (800) 621-5808 www.labelmaster.com
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IF THIS…               Likely This, too 

NamefTitle of Signatory

Page of Pages

Air Waybill No.

Shipper's Reference Number
(optional)

Airport of Departure:

WARNING

Failure to comply in all respects with the applicable
Dangerous Goods Regulations may be in breach of
the applicable law, subject to legal penalties.

ISPORT DETAILS

:;ENGER
CARGO
RAFT

CARGO
AIRCRAFT
ONLY

Shipment type: (delete non-applicable)
I NON-RADIOACTIVE I RADIOACTIVE Irt of Destination:

-------------------_ •... _-------_ •.... ---------_ ..•. _-_ .•.._----
Additional Handling Information

24 hr. Emergency Contact Tel. No. _

I hereby declare that the contents of this consignment are fully and
accurately described above by the proper shipping name, and are
classified, packaged, marked and labelled/placarded, and are in all
respects in proper condition for transport according to applicable
international and national governmental regulations. I declare that all
of the applicable air transport requirements have been met.

Place and Date

Signature
(see warning above)

STYlE# F07leR LABEL~ASTER ® (800) 621-5808 www.labelmaster.com

©	W.E.	Train	Consulting	2020	

So…   

•  Transport Rules require that we train for, and do: 

–  IDENTIFY what’s dangerous, 
–  CONTAIN dangerous materials, 
–  TELL EVERYONE what’s being shipped, 
–  PREPARE FOR EMERGENCIES, 
–  … and just a little bit more… 
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Exceptions & Special Permits 

•  …are authorized TRADE OFFs 
–  If, we do something to make the shipment safer, 
–  Then, DOT allows some relief from other safety 

requirements 

•  Listed in 49CFR = Exception 
•  Obtained in writing = Special Permit 

©	W.E.	Train	Consulting	2020	

•  EXCEPTION 
–  In the regulations 
–  Everybody knows ‘em 
–  May change: 

•  hazard communication 
•  packaging 
•  handling 

–  Examples include: 
•  Teeny-weeny quantity 

–  49CFR 173.4’s 
•  Consumer Commodity 

–  ORM-D 
•  Limited Quantity 

–  LTD QTY 

•  SPECIAL PERMIT 
–  Not in the regulations 
–  Only a few know ‘em 
–  May change: 

•  hazard communication 
•  packaging 
•  handling 

–  Requirements include: 
•  DOT-SP xxxxx on 

package 
•  DOT-SP xxxxx on 

paperwork 
•  Copy of special permit 

with shipment 

Exceptions & Special Permits 
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Special Permits 

•  Read ‘em 
•  Obey ‘em 
•  Keep ‘em 

Approvals and Special Permits are different terms for essentially the same thing 

©	W.E.	Train	Consulting	2020	

49CFR 172.101(c)(9) 

•  Hazardous wastes. If the word “waste” is 
not included in the hazardous material 
description in Column 2 of the Table, the 
proper shipping name for a hazardous 
waste (as defined in §171.8 of this 
subchapter), shall include the word 
“Waste” preceding the proper shipping 
name of the material. For example: Waste 
acetone. 
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WASTE = Non-dangerous? 

•  Lithium Polymer battery that "doesn't work any more” 
 

©	W.E.	Train	Consulting	2020	

CONSIGNMENTS 

•  More than one package... 
– …picked up at same time, 
– …going to the same address. 

•  Many of the Lithium Battery exceptions are 
not just per battery nor just per package, 
but are PER CONSIGNMENT. 
–  IOW, how you prepare a package can depend 

upon what’s in other packages. 
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New LiBatt classification scheme? 

•  May depend upon how the batteries burn 

•  May need data and info not yet known 

•  May depend upon packaging 

•  May depend upon...? 

©	W.E.	Train	Consulting	2020	

New LiBatt Packaging 

•  SAE G-27 Working Group 
– Packaging for air transport of LiBatts 

•  Must ‘contain’ the effects of LiBatt fires 
–  Smoke 
– Heat 
–  Flame 

•  Some current packagings do some of this. 
– But aren’t UN specification 
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PAIN 

•  Classification depends upon what else is 
in the package. 

•  Exceptions depend upon what is in other 
packages. 

•  Battery vs. cell matters, except when it 
doesn’t. 

•  Marking & Labeling are in PI’s and SP’s. 
•  IT KEEPS CHANGING!!! 

©	W.E.	Train	Consulting	2020	

So…   

•  Transport Rules require that we train for, and do: 
–  IDENTIFY what’s dangerous, 
–  CONTAIN dangerous materials, 
–  TELL EVERYONE what’s being shipped, 
–  PREPARE FOR EMERGENCIES, 
– … and do it all while keeping SECURITY in mind. 
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Recognize Batteries & Equipment 

Secure ID tokens, cell phones, GPS, alarms, portable DVD players, temp tells, etc… 

©	W.E.	Train	Consulting	2020	

STAY CURRENT with the REGS 

•  Look everything up, every time 

•  Beware of outdated guides and info on the 
Internet 

•  And comment BEFORE regulations get 
approved 
–  Stay current through DGTA, DGAC, COSTHA, et al 



12/11/20	

47	

©	W.E.	Train	Consulting	2020	

Fines and Penalties 
(Doubled if someone dies) 

•  Accidental violations – Civil 
– $75,000 per violation per day 

§ Intentional	violations	–	Criminal	
• $500,000	per	violation	

§ 		
• 		
• Jail	

93	
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Worse than enforcement... 
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Lithium Battery Transportation: 
Why is it a big deal? 

Why is it a pain? 

15 December 2020 
Gene@WEtrainConsulting.com   

Live and Online 

THIS	HAS	BEEN…	


