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/ Agenda

a Lithium Battery Primer
a General Safety — understanding the hazards
o Real life scenarios
a Prevention Concepts and Requirements

. Training

. Packaging

. Marking

0
2
_|
m
(9]
<
2
_|
ag
n
o
{
C
o
o
z
R,
2
_|
Z
m
el
7]
e
o
2
—'
ag
>
o
c
P
o
o
7
m

o Storage and Best Practices
a Information Resources
a Q&A
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Batteries Are Everywhere! 'j %

o Cell phones

a Watches/earphones/rings
a Computers

a Power tools

a Electric vehicles

a Personal mobility devices
(scooters, wheelchairs)

a Power supplies/backups (personal and large scale)
a Alarm systems

o Digital cameras
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// Battery Primer

Battery Types

a Primary batteries are a single use battery that provides electrical
current until the “charge” or stored energy is depleted.

a Secondary batteries are rechargeable and may be “reenergized”
many times before they begin to lose the ability hold an electrical
charge.
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a Batteries can be further described by the chemistry present within
the cell.
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// Battery Primer

Lithium Battery Types

o Primary battery (Metal) chemistries include Thionyl Chloride, Sulfur
Dioxide electrolytes as an example and contain lithium metal or lithium
alloys. These are often used in, cameras, military applications and oil
exploration.

o Secondary battery (lon), chemistries include lithium lon or polymer
batteries.
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It is important to know the chemistry of the batteries you are handing.
Information about your batteries may be found in the SDS or
manufacturer’s literature.
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Understanding Lithium-lon Batteries

The term “Lithium-lon Batteries” comprises several sub chemistries.

Li-ion batteries are constructed from a Lithium metal oxide cathode, lithiated
graphite anode and generally have an “LiPF6” electrolyte. These electrolytes contain
organic solvents and are generally flammable.
They are valued for their high energy and low weight. This makes them a favorite for
mobile applications.
Common cathode lithium salts include:

 lithium cobalt oxide (LiCo0?2),

* |ithium manganese oxide (LiMn204),

* lithium nickel manganese cobalt oxide (LINiMnCo02),

 lithium iron phosphate (LiFeP0O4),

 lithium nickel cobalt aluminum oxide (LiNiCoAIO?2).
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Understanding the Hazards

Lithium batteries present both chemical and electrical hazards.

Batteries can be dangerous if not safely packaged and handled when
transported.
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When ignited or involved in a fire they may be difficult to
extinguish. However, water is almost always the best fire-fighting agent.
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Q

Q

a

/Where Are Your Spent Batteries Now?

How are they being stored?
What are your employees doing with their batteries?
What are you family members doing with their batteries?

Even the smallest of batteries deserve respect and should be
properly stored.
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General Safety

Never attempt to re-charge a primary battery.

Never overcharge a battery.

Never leave your battery powered device charging unattended for
long periods of time.

Avoiding crushing or puncturing the battery case or cells.

Never dispose of your batteries in a fire.

Protect (insulate) the terminals (tape, bag, orientation).

Never throw batteries into the trash or curbside recycle bin.
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Examples of improperly packaged,
undeclared batteries and electronics
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//March 2022
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E]EF!ITED“STATES COAST GUARD March 10, 2022 Saety Alert 1.2 Q

o ) ! Weashington, DT P

MARINE SAFETY ALERT 7

Inspections and Compliance Directorate *» Ensure all packaging provisions state: cells and batieries shall be protected against short 8

circuil. Mote: Some provide additional direction sueh as solating each battery and limits on c

ﬁﬂﬁtﬁ Safely Alert 0122 package contents, 5
LITHIUM BATTERY FIRE * Utilize PHMSA’s Lithium Battery Guide Lithium Bavery Guide foe Shippees | PHMSA S

{dot.zov) and the U.5. Environmental Protection Agency’s (EPA) guidance on Used
Lithium-lon Batbenes | US EPA

*»  Have awareness of Appendix A 1o Subpart D of 49CFRI07, which contaims guidelines for
civil penalties o pursue enforcement or recommend follow-on action 1o DOT PHMSA

Om August 19, 2021, a container illegally
loaded with discarded lithinm batteries
caught fire while enroute to the Port of
1I.-':irgi.l‘.lizlu. The container was bci.ng
transportied on a chassis from Raleigh, NC,
intended for a maritime voyage o a port in
China via a foreign-flagged container ship.
The batteries caught fire on the highway
resulting b boss of the cargo, and significant |
damiage to the shipping container. Upon
initial investigation, the responding fire
department determined that the heat ’ g
p""'du"""d' from the fire burned hot ﬁmu'—"rh L Burnt Nthium batteries in _Fl:rbswd bowes.
create a bole through the metal container’s

structure. In addition, the bill of lading listed “computer parts,” mot lithium batteries. This is a
situation that made responding to the fire more challenging and could kave been potentially
catastrophic kad the container caught fine after being loaded aboard the container ship.

Field personnel should be on alert for these shipments and
engage port stakeholders as appropriate 1o ensure compliance
with all applicable standards and safe shipping eonditions. In
the evient local units respond 1o a container fire before the
container reaches a port or facility, the unit should contact
PHMSA and’ or the Federal Motor Carriers Safery Association
{FMCSA) local representatives to handle the investigation ints
the incident.

This safery abert is provided for informational purposes only and
dows ot relieve any domestic or international  safety,
operational, or matenal requirements. Developed by Sector
Wirginia and distributed by the Office of Port and Facility
Compliance.  Address questions v SMB-COMDT-
COFACEUSCGMIL, or at (202) 372-1092.

Further investigation by the Department of Transportation (0T and Pipeline and Hazardous
Materials Safety Adminisiration (PHMSA) determined that the shipper failed to properly
placand, label, mark and package the lithium batteries, class 9, UN 3480 and 3481, and identified
the canse of fire to be residual charge/full circuit, which led to a thermal increase.
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Thex Coast Guard seeks to increases awareness of

these hazards, and strongly recommends

units and other stakebolders:

*  Disseminate this safery alen wo all
marine safety personnel and

stakeholders within their respectivie

ports).

*  Have awareness of the following:

o IMDG Special provisions 376 and
377, which address additional
marking requiremnents for Lithium
batieries being transported and that
are damaged or defective, or being
disposed of or recyeled.

*  Emure damaged/defective batteries shall be packaged LAW P11 or LP 906
* Emure batteries for disposal or recycling adbere to PODE or LP 904,




/ﬁ'his material had to be de-packed, sorted,

identified and repackaged in the field.
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Insulation of coin cell batteries and
packaging of DDR batteries.

f‘h
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The proper preparation
of batteries for
transportation is a
difficult task in the field.

Care must be taken
when handling,
insulating and
packaging the batteries
for transportation.

‘ISOddNd V HLIM dIHSY3IN LYV // ‘NOILNTOS HLIM AD31LVYLS




[
Persoss who violase the HMR may be subjoct to significant civil pesaltics and cnsunal
fines and mpriscament. The maxsmam penaltics depend on several factons, inclodeg
the nature and circumstances, extont and gravity, asd severity of the consequences of the
violation, but com range up 10 $100,000 for a civil penalty and $500,000 aad ten years in
il for a criminal penalty. In a recent enforcement case, PHMSA assessed a soeal civil
pesalty of $360,000 for multiple violations of the HMR relating %0 $he improper shipeent

(%]
—
of wsed batsenes for recyclng or disposal E
m
More detailed inf on B rog in the HMR governung the shipment of (a)
bamerics and additional guidasce arc available on DOT's Hazmae Safety web site <
bup Vwww phansa dot gov harmat. The HMR are also acoessible through our website, E
Us. B 1200 New Jwwsy - M)wcmwmtumbma{: questions. Itmk!hwax? Matcnals =
of Trasmportaton Washngon, O.C. 2050 Information Center st 1-8300-467-2922 (in Washingtoa, DC, call 202-366-445%) :—E|
Poeine ad Mazardoua Smcerely, (72}
— hipping documenas. IC_)
Apail 3, 2009 C
|
To: All hattery recychers and batsery colloctaon pownts and relased associations. prevent a short cocuit, such & separaring the %
¢ In 0 sopavate plasiic “Soggle” or topleg the Juirements in the HMR becasse they have two types S ©
Basad on recent investigataons conductod by the US. Department of Transportation lor other matenals contained i the batsery. and oroement
(DOT) Pipehine and Hazardows Matenals Safety Admunistration (PHMSA ), and based ca he bamery = ry 14, 2009, PHMSA published a Final Rule in the Federal Register under
recent incadents, this ketter is generated to comvey our findings and our oagoing effort to have directly lod %0 a November 2006 icidest in ; HM-2155 and HM- 224D sitled “Revision 10 R for the T
umprove comphance and trasspontation safety. PHMSA has soted an cagoing trend of :‘::‘“" scid battenes caused a fire that complesely M foc transpartation n a manncr that pecvents short ts‘ud Ban:t\ Mac:i‘l.k\ Kes, u"u! Harmonuzation with the Unitod Nations
M:am. ul!::'::b:nn and non-compliance legudngol&c classification, packagisg, BN ttery o¢ - e h:‘m Goods Code, and lmernational
ng X and transp spent b in commerce. A ption Orgasization’s Technic tions™
PHMSA has great concern over lh: lack of complissce with and wnd ding of the Kditioaal parcel camier delivery track fises. These :“:“:‘
ransportation rogurcments for battenies. PHMSA recognizes the breadth aad scope of ply 2008 Bogh of these maadents isvolved battenes specifiod in §§ 171,14, 17125, 172.102,172.448, and 178.703 as amended,
the battery recycling and deposal ndustnies. However, due to several mcidenss resulting ling the pe with the amendments adopted in this final rule will be required beginning o
n senous comsequences, PHMSA plodges its efforss 1o reduce thas nsk by caforcing the beher L 2010, with a voluntary complunce date of January 1, 2009 >
safety standards and mcreasing awarencss. In order 10 magnify its safety and comphance be package o)
cfforts, PHMSA fecls this letter will help increase he awareness and provide a means of b shift rule -
contact for the prescribed safety rogurcments to the appropriate battery recycling and = Zz
disposal transpartation strcams. pquires reporting of mcidents ivolving battencs and batiery-powered devices g
it hsam Bt result = a fire, violest rupture, explosson, or dangerous evolutaon of heat. w0
PHMSA that ho battenes £, I u 1 do
e wcl\:nm::u\h many m::ﬂ J"‘Q = Tes “:;“P:K(‘:A L‘:N r:u: notice is lemited to air transpoet of batterics and battery-powered E
dox h that were 2ot in compliance with roqurements ia the :L:l:! :" . )
" " Tadin sdually batteries hort
Hazardows Matcnals chuhnu‘ (HMR, 49 CFR Parts 171-150) R - ined [ ) pachazed o prevest Bocifica the requise s Sosiikos sad y il deidiii vadvlielia E
. " " " N lod by offerad for wansportation and trassporied in a manncy that prevents short- :|
= Vialations aad ity - faing rsasigerions achuda kin§ Fousteng. @ potcstul of a dangerows evolution of heat, damage 1o sermunaks, T
1. Large sumbers of wsed bameries, of S and 189, i, in the case of rasspoctation by aircrafl, uninteational activation. >
many different types, are collected o
in large containers that do mot Ines costaining chectralyte acid or alkaline batiery fchades several cxamples of packaging methods that meet e requirement 10 be c
adequascly prevent damage 10 the jazardous matenals, and are sebpxt 10 roquirements Kkked in & manscr Sat peeveats short cucuits o
battencs or prevent thew relcase jows for reduced requirements when the batiencs o
during transportation. pclives (Le, no other hazardoss matenals on the (@)
3 (%]
2. Outer packages are not markod and DOT encourages and suppoets m
labeled as required to indicase that are “Division 437 dang when wet hazard e safe recyching and disposal

of used bantenies. However, we
ke an aggressive appeoach ©
swiftly mvestigase and enforce
e safcty roquirements m the

they contan battenes: the
shipments are sot described as

je roquirements ia § 173.189.

Hassham hydroxide solid are class ¥ comosive

(Primary ithium hatteries with saprotected fbyect 1o requirements m 49 CF.R. § 173213

= ’ e requirements that apply 10 ground shipmenss of HMR for complassts and
hese rogqui also apply 1o ship of mmoa houschold type alkaline batienes Tampatation incadonts such as
ogupment masufacturers, distributons and retal phel cadmium (NiCad), mckel metal hydnde B parcel camer delivery truck
sales outlets. While add 1 apply %0 air shuy of by PHMSA s jes. These “dry™ batteries unless speaifically battery mcadent ia November
Dot aware of used baticrics beisg shippod by au k Hazardoes Material Table (HMT) are not subject 2006,
in conformance with § 172102 Special Provisoa
hey are 1o be securely packaged 1o prevent the
pd protect agasmst short circuits. Insulateng the R padeh .
Bantery Recycling Advisory Letter 2 parcly packaging the battencs is aa cffective means
Battery Recycling Advisory Letter 3
yoling Advisory Letter 4
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Increases in Incidents

> Batteries = > Incidents

o Employee injuries a Harm to reputation
o Property damage a Public/community scrutiny
o Environmental harm
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am AMMNY on MSN - 2d

Lithium-ion battery
explodes in Brooklyn
apartment, destroying
asylum-seeker's ...




Prevention Concepts and Requirements

Training
Packaging
Storage
Inspections
Monitoring

Prevention

Planning




//Training

o General Safety
e Fire safety — evacuation routes

e Hazardous Material Handling — first aid

o OSHA

e Hazard Communication
e PPE
e Electrical safety

o DOT

e Hazmat Employee

‘ISOddNd V HLIM dIHSY3IN LYV // ‘NOILNTOS HLIM AD31LVYLS

e Function specific training

e Security awareness



//Training

A hazmat employee is a person who is employed by a hazmat employer and who directly
affects hazardous materials transportation.

Members of the public or untrained employees often initiate

the management of discarded lithium batteries

o E-waste Handlers

o Retain vendors

o Automotive scrap yards
a The public

a MRF’s
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When untrained personnel or members of the public prepare batteries for transportation or
recycling without proper training and knowledge of the basic safety risks, the results may be
catastrophic.
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Lithium-lon Battery Packaging

All Lithium batteries must be protected from short circuit and
movement during transportation.

Specific markings unique to lithium battery packages are
required by regulations.

Specific packagings unique to the type and size of the
batteries are required when being offered for transportation.
Batteries being shipped for recycling or disposal have unique
packaging requirements.

Damaged batteries have unique packaging requirements.
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//Lithium Cells and Batteries Shipped
for Disposal or Recycling
CFR 49 173.185 (d)

 Alithium 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
172.185 (a) and the specification packaging requirements of 173.185
(b)(3), when packed in a strong outer packaging (SOP) conforming to
the requirements of § 173.24 and 173.24a.
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[ Strong outer packaging means the outermost enclosure that
provides protection against the unintentional release of its
contents. It is a packaging that is sturdy, durable, and constructed so
that it will retain its contents under normal conditions of
transportation.




// Damaged and Defective (DDR)

Lithium Batteries

173.185 (f)

o Batteries must be individually packaged in non-metallic inner packaging that completely encloses
the battery

a Inner packaging surrounded by non-combustible, non-conductive, and absorbent cushioning
material

a Single inner packaging must be placed in performance-oriented packaging at the Packing Group |
performance level |

o If you are using a package with a special permit, you MUST follow the packaging manufacturer’s
instructions EXACTLY, including the use of any specific packaging components specified (e.g.,
cushioning, tape)

0
2
_|
m
(9]
<
2
_|
ag
n
o
{
C
o
o
z
R
2
_|
Z
m
e
7]
e
o
2
—|
ag
>
o
c
=
T
o
7]
m

D




// Damaged and Defective (DDR)

Lithium 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)” are FULLY REGULATED.
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/Markings and Labels

49 173.185 CFR 172.447

r g g J J J 4

CAUTIONI

_

ﬂi IF DAMAGED

Lithium lon Battery
DO NOT LOAD OR TRANSPORT
PACKAGE IF DAMAGED

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
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For more information, call ..
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UN 3481 LITHIUM BATTERIES -
N el FORBIDDEN FOR TRANSPORT
N — ABOARD AIRCRAFT ANDVESSEL
2 HAZARDOUS * 7.G966 | PRINTED IN US
E FEDERAL mmﬁg;!;ﬁn DISPOSAL. E
i ‘T"' ‘%m&mﬂ? & m%ffc i E LITHIUM METAL BATTERIES FORBIDDEN
B . v A— FOR TRANSPORT ABROAD PASSENGER AIRCRAFT
E f’:&‘lé‘:& | T AT ”‘“’] E
ol R E LITHIUM-ION BATTERIES FORBIDDEN FOR
$ xxxxxl;likyxnxl-xExxvil;rx[.lxxcffxEx!xxxxx 4 TRANSPORT ABROAD AIRCRAFT AND VESSEL




// Markings and Labels

Markings contain specific information Labels communicate the specific
about the origins, safety information and content of hazards of the content of a hazardous materials
a package. Without proper markings first, package. Without class 9 labels specific to lithium
responders may be hindered in their efforts batteries, shipments may not be properly classified

or stowed.
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Limit fuel density
Bunkers

Metal Storage
containers

Segregate by distance
Isolate/insulate
connectors

Deluge systems
Smoke and heat
Sensors
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/ Inspections

An effective inspection program.
 C(Clear objectives

e  Comprehensive list of inspection
points

 Trained Inspector
. Standard Procedures

e Use of technology
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/Monitoring

a Detection systems

e Smoke detectors
e Heat sensors

e Surveillance systems

0
2
_‘
m
(9]
<
2
_‘
ag
n
o
{
C
o
o
z
R
2
_‘
Z
m
e
7]
e
o
2
—|
ag
>
o
c
=
T
o
7]
m




Prevention




STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE.

gs go wrong?

In

f thi

What




ing

Plann




//Plannlng

Emergency Response and
Preparedness

e Contingency Plans
e Business Emergency Plans

 Evacuation Routes

o Response Teams

e Emergency Coordinator
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e Training
e Practice Drills
a Response Contractors

e |nterview and Contract




Planning

o Risk Management

* Contingency Plans
e BCP

o Modeling

e OCA
e Understanding the potential




Best Management Practices

Learn and comply with all federal, state, and local requirements.
Take every precaution to prevent thermal runaway and fires.

Insulate and isolate the terminals of the batteries with non-conductive tape, plastic
bags, or other separation techniques;

Mark and label packages and storage areas;
Preventing damage to batteries;

Develop written compliance programs;
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e Packaging and storage guidelines
e Establish approved storage locations

e Employee training

D

e Periodic auditing, visual and thermal inspections of storage areas




Resources and Services are Available
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Subject: Lithsum Battery Recycling Regulatory Status and Frequently Asked Questions (o)
From: Carolyn Hoskinson, Director p Z
Office of Resource Conservation and Recovery 410 p 50
To: LCRD Diwision Directors, Regions 1-10

The purpose of this memorandum 15 to clanfy how the hazardous waste regulations for universal waste
and recycling apply to ithium-ion batteries. The proportion of electric cars powerad by lithium-ion
batteries on the road is nsing rapidly. lithtum-ion batteries also power our electronics and, increasingly.
lwnmowers, e-scooters, electnc bi . and many other devices. The growth of the circular economy
for ithium bartery matenals s vital as the focus tums to how to eventually manage lithium-ion batteries
at the end of their lives. Recycling lithium-ion batteries returns valuable cntical minerals to the
economy. both conserving resources and reducing the overall energy use neaded to produce new
battenies.

Recent interest in the regulation and management of hthium-ion batteries at end of life has promptad the
EPA 10 examine specifically how universal waste handling requirements, hazardous waste recycling
regulations, and other RCRA Subcitle C provisions apply to this waste sweam. Today the Agency is
clarifying that most lithrum-ion batteries are likely hazardous waste at end of life and that they can be
managed under the streamlined hazardous waste management standards for universal waste untl they
reach a destination. facility for recycling or discard.' The frequently asked questions attached to this
memorandum also descnibe how RCRA recycling regulations apply to lithium-ion batteries. EPA
encourages the recycling of thium-jon batteries wherever possible in a manner that protects
communities and the environment. By clanfying how battery recycling is regulated. ORCR hopes to
both remove uncertamties for the states and industry about the regulatory status of these materials and
processes and to ensure that this critical step in the circular economy is done safely and compliandy.
Throughout this memorandum, when we refer to bartenies, we mean lithium-ion batteries

Lithsum-ion Batteries

Rechargeable lithrum-ion battenies are expeniencing rapid increase in demand, as they are very enerzy
dense—storing high amounts of energy in a battery that is smaller and lighter than other chemistnes—
ard are therefore being used in many consumer electronic, electric vehicle, and sationary storaze
applications
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LITHIUM BATTERY GUIDE FOR SHIPPERS

A Compliance Tool for All Modes of Tronsportahon

The universal wasts stomdwrds in 40 CFR part 273 are for cartain hazardons wastes that xro senarated by 3 wids vanety of
esmblabmants and are mexnt 9 soeamling $e collection of these bazardons wastes for proper mmamagemsnt at 3 hazardous
wasts recycler or 2 pemmited Teatment, storage, or disponal Sclity




Questions or Comments?

Contact Information:

Paul Johnson
pjohnson@all4inc.com // 346 250-5780

www.alldinc.com
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