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Straight Fluorescent Lamp  Packaging Guideline

The procedures outlined in this document must be used to stor e
recycling. Questions regarding this document should be directed to customer service, toll-free at 1-800-556-5267. All
precautions should be taken to eliminate breakage of lamps. Extra charges may result from excessive breakage.

Types of Straight Fluorescent Lamps
General Packaging Guidelines for Straight Fluorescent Lamps

1. Lamps should be packaged in containers that protect the lamps during the storage and
transport. Acceptable containers include: cardboard boxes, fiber drums, or the original
manufacturer cardboard boxes. Boxes that are designed to transport lamps may also
include a poly liner. Veolia can provide containers for fluorescent lamps, contact customer
service toll free at 1-800-556-5267 for more information.

2. Place lamps carefully into the container as to avoid breakage.

3. Egg crate type inserts are not required, but boxes and drums should be filled to prevent
excess movement of lamps during transport, leaving no void space.

4. Box ends must be secured with tape. Three-inch PVC tape is recommended. VEOLIA

WILL NOT ACCEPT CONTAINERS FOR SHIPMENT THAT HAVE LAMPS EXPOSED

OR PROTRUDING FROM THE PACKAGING.

DO NOT tape lamps together .

DO NOT place items other than fluorescent lamps into containers.

7. Any shipment greater than 10 boxes should be palletized, four foot boxes on a four foot
pallet, eight foot boxes on an eight foot pallet. (Any overhang will result in breakage and T8 = 1" diameter
will not be accepted). Pickups that exceed 10 boxes and are not palletized may be subject
to additional charges.

8. Boxes must be placed on a pallet by evenly stacking boxes in layers. DO NOT EXCEED
480 I N HEI GHT.

9. Once they have been placed on a pallet, the boxes must be secured with shrink or stretch
wrap. (Remember to wrap the pallet as well, to minimize shifting in transit).

10. Please remember that when reusing boxes after a retrofit, switching from T12 to T8 boxes will result in a diameter
differential, T12 bulbs are 50% wider than T8 bulbs.

11. Lamp Inventories should be taped to the outside of the lamps boxes. Alternatively the boxes can be marked with the
lamp type and count.

T12 = 1.5" diameter

T5 =.5" diameter

Labeling as Universal Waste
All packages used for containing fluorescent lamps must have a label that states AUni ver s al Wa ar ta similara mp s 0
statement as authorized by state regulation.

Storage of Lamps

Universal waste lamps must not be stored in excess of one year. To demonstrate the storage time, mark all containers with an
i Ac c umu |Statt i oDma(thelieginning date the lamps were stored for disposal). All lamps should be stored in a manner
that prevents breakage and should be stored indoors, protected against the elements. Wet packages are subject to additional
handling fees. The universal waste rule requires boxes containing universal waste lamps to be kept closed unless adding or
removing lamps.

Breakage

If lamp breakage should occur, broken glass and lamp constituents may be subject to additional regulation. Call Veolia toll-free
at 1-800-556-5267 for assistance with shipping crushed or broken lamps. If broken prior to packaging, lamps should be
placed into plastic or steel drums. Breakage during transport is possible, therefore taping of box ends with tape is
recommended. If box contains a liner make certain liner is sealed well before transport.

Lamp Inventories

Customers are encouraged to tape lamp inventories to the end of each box. An inspection will be made at Veolia of all containers to
verify lamp type and count received. Each container of fluorescent lamps will be billed for the full amount of lamps as received on the
shipment.
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Other Suggestions:

1  Whenever possible store lamps in an area accessible to the vehicle which will be picking them up.

1 Minimize the number of people managing the lamps to only those that are properly trained. Collecting mercury-
containing fluorescent lamps for disposal requires care to minimize breakage and an awareness of possible
exposure to mercury and broken glass hazards.

1  Take an in-house inventory of lamps while loading and maintain a record-keeping system for spent lamps.

Available Veolia Lamp Containers

Containers can be provided by Veolia. Please contact customer service toll-free at 1-800-556-5267 for additional details.
Additional packaging may be available.

Dimensions Capacity
Supply -280 Corrugated Box 8.5x8.5x48 30 T12 or 72 T8 4ft straight lamps or 10 T12 or 20 T8 u -tubes
Supply -262 Corrugated Box 40x48x50 800 T12 or 1600 T8 straight lamps or 360 400w HIDS or 312

T12 or 480 T8 u -tubes

Supply -281 Corrugated Box 8x8x96 25 T12 or 57 T8 8ft straight lamps
Supply -282 Corrugated Box 22x22x24 46 T12 or 81 T8 u -tubes or 60 400w HIDS or Misc CFLs
Supply -036 Fiber Drum* 16.25x 48 85 46 T12 | amps or 170 /4
Supply -001 Fiber Drum* 20.75x 48 140 46 Thb2 128M@ps4Ad T8 | an
Supply -258 Flexible Waste Drum* 17.5x17.5x27 250 Ibs. of waste materials
Supply -006 Steel Drum* 55 gal i 34.50 x 24 600 Ibs of broken or crushed lamps

* UN/DOT approved

How to Palletize Lamps

Palletizing lamps correctly ensures not only compliance with DOT regulations regarding shipping fluorescent lamps, but also
decreases costs by optimizing truck load capacity. Pallets should be used to store lamps and aid truck loading with the

availability of a fork lift and loading dock. Both lamp cartons and drums may be loaded on pallets into the truck and, if

necessary, hand loaded from pallets to maximize truck capacity. 4 foot lamp boxes should be stacked in layers, in the same
direction to minimize pallet sizes and maximize truck capacity. The boxes should not exceed 480
should be stacked parallel with the eight foot pallet All pallets of lamp cartons should be stretch-wrapped to the pallet.

Examples of Properly and Improperly Packaged Lamps

Incorrect Incorrect Correct

48"

Not Properly Stacked Bulbs Exposed 48" High
Not shrink-Wrapped Properly Stacked
Bulbs Exposed Ends Sealed

No Lamp Exposed
Shrink-wrapped
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Specialty Lamp Packaging Guidelines
(HID Lamps, Compact Fluorescent Lamps, and U  -Tubes)

The procedures outlined in this document mu s t be used to stor
recycling. Questions regarding this document should be directed to customer service, toll-free at 1-800-556-5267. All
precautions should be taken to eliminate breakage of lamps. Extra charges may result from excessive breakage.

. - . T f Specialty L
General Packaging Guidelines for Specialty Lamps SRR RERRORY RS

1. Specialty lamps may be packaged in the strong outer packages. Strong outer packages

-
=

are containers that are sturdy, durable, and constructed so that it will retain its contents P —
under normal conditions of transportation. This includes original manufacturer boxes, "
other cardboard boxes, or fiber, plastic or steel pails and drums. p AW

2. Sort all specialty lamps by type. DO NOT MIX specialty lamps. i

3. Place specialty lamps in a strong outer package in a manner to prevent breakage. Where A1
possible, avoid glass to glass pressure point. Examples include placing HID lamps into the g
cardboard sleeves used to ship the replacement lamps or wrapping the lamps. Spiral Compacts

4. Any shipment greater than 10 boxes or pails should be palletized, Pickups that exceed 10
containers that are not palletized may be subject to additional charges. Containers must
be placed on a pallet by evenly stackinginlayerss DO NOT EXCEED 480 | e
5. Once they have been placed on a pallet, the containers must be secured with shrink or
stretch wrap. (Remember to wrap the pallet as well, to minimize shifting in transit).
6. Fiber and steel drums may be palletized for shipment.

Plug-In Compacts

Labeling as Universal Waste
All packages used for containing specialty lamps must have a label that statesi Uni ver s al
L a mp sra similar statement as authorized by state regulation.

Storage of Lamps

Universal waste lamps must not be stored in excess of one year. To demonstrate the storage time,
mar k al |l Cc 0 n t Acdumudation Swiatrht @beabednaing date the lamps were stored
for disposal). All lamps should be stored in a manner that prevents breakage and should be stored
indoors, protected against the elements. Wet packages are subject to additional handling fees. The
universal waste rule requires boxes containing universal waste lamps to be kept closed unless
adding or removing lamps.

High-Intensity Discharge

Breakage

If lamp breakage should occur, broken glass and lamp constituents may be subject to additional

regulation. Call Veolia toll-free at 1-800-556-5267 for assistance with shipping crushed or broken

lamps. If broken prior to packaging, lamps should be placed into plastic or steel drums. Breakage

during transport is possible, therefore taping of box ends with tape is recommended. If box contains

a liner make certain liner is sealed well before transport. Pk

Lamp Inv entories

Customers are encouraged to tape lamp inventories to the end of each box. An inspection will be made at Veolia of all containers to
verify lamp type and count received. Each container of specialty lamps will be billed for the full amount of lamps as received on the
shipment.

Other Suggestions:

1 Whenever possible store lamps in an area accessible to the vehicle which will be picking them up.

1 Minimize the number of people managing the lamps to only those that are properly trained. Collecting specialty lamps for
disposal requires care to minimize breakage and an awareness of possible exposure to mercury and broken glass
hazards.

1  Take an in-house inventory of lamps while loading and maintain a record-keeping system for spent lamps.

1  Sort all specialty lamps by type. DO NOT MIX specialty lamps.

Veolia ES Technical Solutions, L.L.C. 5
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Available Veolia Specialty Lamp Containers
Containers can be provided by Veolia. Please contact customer service toll-free at 1-800-556-5267 for additional details.

Additional ack ing

may be available.

SKU Type Dimensions Capacity
Supply -005 U-Tube Box Varies by Region Varies by Region
Supply -006 | Steel Drum* 55gali 34 10 x 600 Ibs of Lamps
Supply-011 | CUPC ¥ard 360x360x3 1100 Ibs
Supply -094 C”bgola’d 360x360x3 1100 Ibs

* UN/DOT approved

How to Palletize Lamps

Palletizing lamps correctly ensures not only compliance with DOT regulations regarding shipping fluorescent lamps, but also
decreases costs by optimizing truck load capacity. Pallets should be used to store lamps and aid truck loading with the
availability of a fork lift and loading dock. Both lamp cartons and drums may be loaded on pallets into the truck and, if
necessary, hand loaded from pallets to maximize truck capacity. Boxes should be stacked in layers, in the same direction to

mi ni mi ze

pallet.

Veolia ES Technical Solutions, L.L.C.
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Lamp Ballast Packaging Guidelines

The procedures outlined in this document must be used to store and prepare lamp ballast for proper TypesiofBallast
recycling. The packaging, labeling and marking requirements will be dependent on the type of ballast
contained within the package. For additional information on lamp ballasts, see the Ballast Appendix.
Questions regarding this document should be directed to customer service, toll-free at 1-800-556-5267. All
precautions should be taken to eliminate leaking ballast. Extra charges will apply to all containers received
with leaking ballast.

General Packaging Guideli nes for Lamp Ballast .

1. PCB containing lamp ballast must be packaged in DOT specification containers, such as a 55-gallon
steel drum or a 5-gallon pail and it is recommended that all other lamp ballast also be packaged in
specification containers.

2. By law, DOT specification containers must not exceed the rated capacity of the container. A standard
55 gallon drum is rated for a gross weight of 550 Ib. while other drums may be rated for as much as
800 pounds. Therefore, the number of ballast per drum should not exceed:

a. 200 4' ballast,

b. 94 8'slim line ballast,

c. 68 8'HO ballast, or

d. Equivalent combination of ballast types.
A good approximation to follow is to only fill 55g drums of ballasts 2/3 full in order to avoid exceeding
the DOT weight limit of the container.

3. Atypical 5 gallon pail will be rated for approximately 66 pounds. Therefore, the quantity of ballast per
pail should not exceed:

a. 16 4' ballast,

b. 8 8'slim line ballast,

c. 68 HO ballast, or

d. Equivalent combination of ballast types.

4. Drums must be labeled pursuant to applicable U.S. DOT and EPA regulations. Labels can be
provided by Veolia. ™

5. Veolia ships empty steel drums with a cover, gasket, bolt-ring closure. Once filled, the cover, with
gasket, should be secured to the drum by securing the bolt-ring closure. Closure instructions are provided for all DOT
specification containers supplied by Veolia. Veolia reserves the right to refuse pickup of material that is improperly
packaged or is offered in damaged packaging. A callout fee will be assessed and the pickup will be re-scheduled once
the material is re-packaged by the customer.

6. Information needed to arrange the pickup of ballast include the physical location of the ballast (On a loading dock?),
whether or not the truck will need a lift-gate, whether or not a drum hand-cart will be needed and pickup hours.

Labeling:

The labels required for each container of lamp ballast will be dependent on the type of ballast within the container. While in
storage prior to shipment, the containers should be marked with, generator name, generator address and a description of the
contents of the container. Depending on the state in which you are located additional markings and labels may be required for
PCB lamp ballast. For transport the containers must also be marked and labeled according to DOT regulations. The Ballast
Appendix contains additional information on marking and labeling.

Storage of Drums:

All drums should be stored indoors, protected against the elements. Drums containing water are subject to additional handling
fees. Drums containing PCB ballast may also be subject to additional EPA storage requirements.

Leaking Ballast:

Leaking ballast should be double bagged and separated before shipment. Leaking PCB ballasts do not qualify as exempt
small capacitors and must be managed under the US EPA TSCA regulations.

Veolia ES Technical Solutions, L.L.C. 7
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Available Veolia Lamp Ballast Containers:

Containers can be provided by Veolia. Please contact customer service toll-free at 1-800-556-5267 for additional details.
Additional packaging may be available.

SKU Type w Dimensions { Capacity
. 200 406 L amp 8Bl LineBallast, 68 8' HO Ballast, and
Supply -012 Steel* 55gali 34 10 x 94 . s
Drum Weight Limit of 550 pounds
Supply -028 Poly Pail* 5gal-15 i 06 x 20 46 Lamp Ballast
Supply -021 FlexPak * 360x360x3 Capacity of the bag is 3000 pounds

* UN/DOT approved

Palletizing Ballast Drums:

Under most circumstances, ballast drums should not be palletized. For larger pickups with adequate loading facilities, ballast
drums may be palletized. To palletize, place up to four 55 gallon drums each on strong pallets adequate to support the weight.
Ensure that all labels and markings are visible on the outer surface of the drum. Note, transportation rates may be based on
pallet spaces and partially filled pallets may incur additional expenses.

Veolia ES Technical Solutions, L.L.C. 8
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Electronic Waste Packaging Guidelines

The procedures outlined in this document must be used to store and prepare electronic waste for recycling. Questions
regarding this document should be directed to customer service, toll-free at 1-800-556-5267. All precautions should be taken
to eliminate leaking ballast. Monitors/CRTs contain leaded glass and care should be taken not to break or crush the glass in
order to minimize lead exposure. Veolia recommends the following packaging guidelines.

General Packaging Guidelines for Electronic Waste:

1. Carefully put individual monitors/CRTS, or other electronics in cardboard boxes and place on a
pall et. Do not stack pallet higher than four n
wrapping the boxes to the pallet; OR:

2. Carefully place monitors/CRTS, or other electronics into a cubic yard box (e.g. "Gaylord") and tightly
pack in an orderly fashion; OR:

3. If monitors/CRTs or other electronics are similar in size, pack evenly on a pallet and separate each
layer with a piece of cardboard. Donotstac k pal |l et hi gher than four Monitors
pallet by shrink-wrap.

Labeling:

Electronic wastes and/or CRTs are classified as universal waste in certain states and must be labeled
accordingly. In other states, the electronic waste will be classified as an exempt recyclable material and
should be labeled to identify the contents of the container as a best management practice.

Broken CRTSs are also subject to additional labeling. In most states, broken monitors must be marked
as:

1 AUsed emftdbe(slcontains | eaded glasso or PC and Components
1T AiLeaded glass from televisions or computers.
T fAiDo not mi x with other glass materials. 0
&
Storage of Electronic Waste: — Py
Electronic waste and CRTs are subject to speculative accumulation limits. As such, all electronic waste =— —_
and CRTs should be recycled within a year of being determined to be a waste. To demonstrate the =
storage ti me, mar k a Adcumuatiomt 8t a et s (ha thegininga date the p &
electronics or CRTs were stored for disposal). All electronic waste should be stored indoors, protected
against the elements. Wet packages are subject to additional handling fees. Enilarnasd

Breakage:

Broken monitors are subject to additional regulation and may be considered hazardous waste in your state. Prior to shipping,
contact customer service toll-free at 1-800-556-5267 for further assistance.

Veolia ES Technical Solutions, L.L.C. 9
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Available Veolia Electronics Containers:
Containers can be provided by Veolia. Please contact customer service toll-free at 1-800-556-5267 for additional details.
Additional packaging may be available.

SKU Type Dimensions { Capacity
supply-011 | CubiC vard 360Xx360x: 1100 Ibs
Supply -021 FlexPak Box* 360x360X: 1100 Ibs
Supply -094 | Cubic Yard Box 360x360X: 1100 Ibs

* UN/DOT approved

How to Palletize Electronics Waste:

Palletizing electronic waste correctly decreases costs by optimizing truck load capacity. Pallets should be used to electronic

waste and aid truck loading with the availability of a fork lift and loading dock. One cubic yard box can be placed on a pallet at

a time. If stacking like monitors, pack evenly on a pallet and separate each layer with a piece of cardboard. Do not stack pallet

hi gher than four feet (46). Secur ewrapmadtonk tosecuretthe ematgia fo thepalletboy usi n
but to prevent the load from shifting or collapsing during transport.

Veolia ES Technical Solutions, L.L.C. 10
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Battery Packaging Guidelines

Veolia ES Technical Solutions, LLC (Veolia) has developed these guidelines for packaging batteries in an effort to provide its

customers with instructions on how to safely package and ship batteries for recycling or disposal. By following these proper
packaging met hods, any potenti al hazards wild/l be minimized whi
well as during transportation to a recycling or disposal facility.

Historically, there were several incidents reported where a fire occurred as a result of small batteries being improperly packed
in a dr um. Veoliabs goal imanagesoare propenly packadeth ant themefote thé @sk of such ams i t
incident occurring is minimized.

All batteries pose potential hazards during transportation, therefore it is imperative that all batteries comply with the proper US
Department of Transportation (USDOT) packaging requirements that are referenced in this document. These guidelines were
specifically developed to address the shipment of batteries by highway, rail and cargo vessel. Additional requirements may
apply to air shipments.

General Gu idelines Applicable to All Batteries Regardless of Type or Size

Only chemically compatible battery types should be packed in the same package. Do not mix acidic batteries with
alkaline batteries.

USDOT requires that all batteries be packaged in a manner to prevent short circuiting and damage to the terminals.
Acceptable methods for short circuit prevention and terminal protection are described in the next section of this
document

Note that batteries with recessed terminals in which damage to the terminals or short circuits would not occur and
those batteries that fall under the exception for 9-volts or less as described below do not require additional short
circuit protection.

All methods employed to protect from short circuit and to protect the terminals of the batteries must be adequate to
withstand conditions normally incident to transportation. This includes the effects of shifting and vibration caused
during transportation and subsequent handling!

All batteries should be stored in a cool, dry environment.

Leaking batteries must be individually packaged and may require shipment as an EPA hazardous waste.

Incident reporting in accordance with §171.16 is required for ALL incidents involving shipments of batteries or
battery-powered devices including fire, violent rupture, explosion, or a dangerous evolution of heat. This requirement
applies to all battery shipments, including batteries that are excepted from the HMR requirements.

Exception for Spent Batteries ofn.tohes.Toype fiBat
With a Marked rating of 9 -volts or Less

In accordance with 49 CFR 172.102, Special Provision 130, used or spent dry, sealed batteries of both non-rechargeable
and rechargeabl e designs, descri bed as IificBllgc¢overdhy another moper ,
shipping name, with a marked rating up to 9-volts are not likely to generate a dangerous quantity of heat, short circuit, or
create sparks in transportation. Therefore, sesaddkedor ndg
marked rating of 9-volts or less that are combined in the same package and transported by highway or rail for recycling,
reconditioning, or disposal are not subject to the regulation and do not require terminal protection or protection against
short circuiting. Note that batteries utilizing different chemistries ( i.e., those battery chemistries specifically covered by
another entry in the §172.101 Table) as well as dry batteries with a marked rating greater than 9-volt may not be
combined with used or spent batteries in the same package.

Veolia ES Technical Solutions, L.L.C. 11
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Health and Safety Considerations

Many batteries contain toxic and/or corrosive materials. While intact, these batteries do not pose a health or safety hazard
during use. However, if a battery becomes damaged there is a potential for exposure to these hazardous materials. If a battery
becomes damaged or begins to leak consult a Safety Data Sheet from the manufacturer of the battery to obtain applicable
health and safety data.

Battery Specific Information

The following pages contain specific packaging requirements for the most common battery types currently available. If you
have a specialty battery that is not identified in the following guidelines please contact your customer service representative for
specific packaging requirements (i.e. special use batteries, thermal batteries, etc.).

The battery specific packaging information contained in this document is strictly to be used as guidance when packaging
batteries. Per USDOT regulation and agency guidance documents, any electrical device, even one not otherwise subject to
the HMR (either by specific exception from the HMR, or because the device and its power source contains no material meeting
the definition of a hazardous material), is forbidden from being offered for transportation, or transported, if the device is likely to
create sparks or a dangerous evolution of heat, unless packaged in a manner that precludes such an occurrence.

For some batteries the packaging guidelines contained within this document may be more stringent than the USDOT
packaging requirements. If circumstances dictate the use of a packaging method that is authorized by the USDOT but not
listed in this document is required, authorization must be obtained from the Veolia Corporate Transportation Department.

Exceptions to these packaging procedures must be approved by Veolia Branch and Corporate EHS&T management.
Packaging policy exceptions will only be approved when it can be shown that (1) the alternative packaging scenario complies
with USDOT requirements, and (2) the packaging required by company policy is not feasible or practical to use given the
unique characteristics of the batteries or the customer project.

The document will be amended as additional information regarding battery packaging is available.

s

Prevent Short Circuits and Protect Battery Terminal s

All batteries with exposed terminals must be packaged in a manner to prevent short circuiting and with
adequate protection of the battery terminals.

To prevent short circuiting the USDOT has identified the following methods as acceptable methods of short
circuit protection:

1. Packaging each battery or each battery-powered device when practicable, in fully enclosed inner packagings
made of hon-conductive material.

2. Reattach the manufacturerds original t e r mmi plaee lwithdagpeit / c o v e |
loose or seem likely to fall off during transportation/handling.

3. Separating or packaging batteries and battery-powered devices in a manner to prevent contact with other
batteries, devices or conductive materials (e.g., metal) in the packagings.

4. Ensuring exposed terminals are protected with non-conductive caps, non-conductive tape, or by other

appropriate means. Proper insulation includes taping the terminals of the batteries or packaging in individual
clear plastic bags. Clear tape is required for small batteries so that battery identification is still possible. The
tape or protective covering must be of sufficient durability and secured in a manner that it remains intact and
abrasion-free during transportation/handling. Other forms of insulation may also be used provided they do not
obscure the battery identification markings.

To prevent damage to terminals the USDOT has identified the following methods as acceptable methods for protecting battery
terminals:

Securely attaching covers of sufficient strength to protect the terminals.

Packaging the battery in a rigid plastic packaging.

Constructing the battery with terminals that are recessed.

Cushioning and packaging the batteries to prevent shifting which could loosen terminal caps or reorient the
terminals.

PwbdPE
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Batteries Packed in Outer Containers

Multiple (chemically compatible) batteries may be packed together in a single outer packaging in accordance with the following
requirements:

i Batteries with different DOT shipping names should not be combined in the same outer packaging unless
authorized by the US DOT under specific packaging instructions or an exclusion from the regulations.

i Batteries must be packaged in a manner that meets or exceeds the battery specific packaging requirements
specified within this document and all applicable regulations.

i Wet cell batteries must be placed in an upright position and secured from movement within the outer container.

i The outer container must be constructed of a material that is non-conductive and compatible with the battery
chemistry.

i The total weight of the outer packaging must not exceed the weight rating tested for the container.

Batteries Loaded onto a Pallet
When loading batteries onto a pallet for transportation the following requirements must be followed:

i Batteries must be stacked on the pallet with the terminals protected from short-circuits with non-conductive caps,
tape or other insulating material and facing away from touching terminals of other batteries.
1 Layers of batteries with top facing terminals should be stacked in a manner that will protect the terminals from

damage or breakage. Heavy batteries should always be placed on the lowest level to prevent crushing. Layers
should be separated by waffle board or sheets of cardboard for stabilization and to help prevent short circuits.

1 Batteries must be secured against movement or shifting on the pallet by nailing wooden cleats to the pallet.
Plastic banding or shrink-wrap of sufficient strength should be wrapped around the completed pallet to secure
the batteries in place. Banding must not be in a position in which it will come in contact with the battery
terminals. When using non-conductive banding to secure batteries to pallets, precautions should be taken to
assure any metal clips used to connect the banding straps do not come in contact with exposed battery

terminals.

1 Pallets must be of good integrity with no broken or loose boards and must be sturdy and durable enough to
handle the weight of the battery load.

1 Batteries secured to a pallet in accordance with 49 CFR §173.159(d)(1) are considered to be a single non-bulk

package even if the completed package weighs more than 400 kg (882 pounds). Therefore, marking and
labeling should be in accordance with the non-bulk packaging requirements found under 49 CFR, Subpart D i
Marking and Subpart E i Labeling.

Batteries as Part of a Power Supply System

Office UPS Units

Office UPS units (Uninterruptable Power Supplies), containing non-spillable lead acid batteries, are designed to be serviced by
non-qualified personnel and have safety measures incorporated into their design. This may include protecting terminals from
short circuit within the unit or encasing the batteries in a non-conductive housing that will be removed and replaced as a unit.
These safety features will allow for office UPS wunits to

Industrial Battery Power Supplies

Industrial battery power supplies are intended to only be serviced by qualified personnel and as such, do not include the same
types of safety features found in office UPS units. These units will often have more batteries for a higher voltage and the
batteries will often be much larger. All shipments of industrial battery power supplies must meet the following requirements:

1. Battery Power Supplies must be safely de-energized prior to shipment.
2. Batteries must be removed from the racking system and packaged in accordance with Veolia policy.
3. Palletized materials must be evaluated to assure that the pallet can safely support the weight of the load.

Since these units will typically require a qualified electrician to remove them from service, it is recommended that the
electrician disconnects the batteries at the same time. Under no circumstances should industrial battery power supplies be
transported with the batteries in place and electrically connected.
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Bulk Packaging Guidelines | Revised 06/2015

be

t

r



©

Alkaline Batteries, Dry -Cell

2
¢
H

Typical Uses: Flashlights, cameras, portable radios, audio players, and toys.

Composition: Alkaline batteries have a zinc anode and a manganese dioxide cathode. The electrolyte used in an alkaline
battery is a paste of either potassium hydroxide or sodium hydroxide. Each of these components, along with conductors and
separators are then assembled into or contained within a hermetically sealed unit. Typical household size alkaline battery is a
1.5 volt (AA, AAA, C, D).

US DOT Description:
Proper Shipping Name Batteries, dry, sealed, n.o.s.
Hazard Class N/A (NONE)

Identification Number N/A
Packing Group N/A

US DOT Packaging Requirements: 49 CFR §172.102 Special Provision 130
All dry cell batteries other than those excepted below must be prepared and packaged in a manner to prevent:

1. A dangerous evolution of heat,
2. Short circuits, and
3. Damage to terminals

Batteries must be packaged in strong outer packagings or, if large enough, firmly secured to pallets capable of withstanding
the shocks normally incident to transportation.

Exception for Spent Batteries of. ohe. dypet iBat V&oltkeldkessR®r yng Sefa
Used or spent dry, sealed batteries of bothnon-r ec har geabl e and rechargeable designs, d e
n.o.s.0 and are not specifically cover ledrating/up to®-odtshaeermot likelyotp er s hii
generate a dangerous quantity of heat, short circuit, or create sparks in transportation. Therefore, used or spent batteries of

the type fiBatteries, dry, s e a tvdtsl gr less that .are combined in the same packageeadd r at i n
transported by highway or rail for recycling, reconditioning, or disposal are not subject to the regulation and do not require

terminal protection or protection against short circuiting. Note that batteries utilizing different chemistries (i.e., those battery

chemistries specifically covered by another entry in the §172.101 Table) as well as dry batteries with a marked rating greater

than 9-volt may not be combined with used or spent batteries in the same package.

NOTE: Multiple 1.5-volt alkaline batteries interconnected or grouped in series are not included in this exception and must
continue to be packaged in accordance with SP130 (terminals must be protected against damage and short circuits).

US EPA Regulations: Since this class of battery does not fail the TCLP nor does it contain any free liquids, it is not classified
as a hazardous waste as defined by the US EPA and as such, is not subject to the universal waste requirements. Individual
states may adopt more stringent regulations than the federal regulations; therefore, alkaline batteries may be classified as a
universal waste in some states.
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Lead Acid Batteries, Wet -Cell

Typical Uses: Automotive, marine, industrial applications.

Composition:  Lead acid batteries have a lead anode and a lead dioxide cathode. The electrolyte is an aqueous solution of
sulfuric acid. The battery cell contains 60 to 75 percent lead and lead oxide, by weight, and the electrolyte contains between
28 and 51 percent sulfuric acid, by weight.

US DOT Description:

Proper Shipping Name Batteries, wet, filled with acid

Hazard Class 8

Identification Number UN2794

Packing Group PG Il

US DOT Packaging Requirements: 49 CFR 8§173.159
All lead acid batteries must be prepared and packaged in a manner to prevent:

1. A dangerous evolution of heat,
2. Short circuits, and
3. Damage to terminals

Batteries must be packaged in USDOT authorized packagings which include:
Non-Bulk Containers:

1  Specification packages listed in 49 CFR 8§173.159(c). The most common of these containers are the 4G fiberboard
box, the 1G fiberboard drum and the 1H2 poly drum. Metal drums are not authorized for shipping wet cell batteries,

M  To prohibit battery movement within drums or boxes, the use of foldedc ar dboar d, fifhoneycombo

bulky packing materials should be utilized. The use of vermiculite, floor dry or other granular absorbents is not
recommended and may be subject to additional charges.

1 Batteries must be shipped in an upright configuration and must be secured within the package to prevent the battery
from reorienting in transport.

1 1H2 poly drums larger than 5 gallons should not be used for the transport of lead acid batteries. As an
alternative, multiple, larger-sized batteries should be secured to pallets for transport or packaged in lined 1G
fiberboard drums.

Palletized Batteries:

1  When secured to a pallet for transport, non-conductive strapping must be used. Metal banding is not permissible
due to the potential risk of short circuiting. When using non-conductive banding to secure batteries to pallets,
precautions should be taken to assure any metal clips used to connect the banding straps do not come in contact
with exposed battery terminals.

1  Firmly secured to skids or pallets capable of withstanding the shocks normally incident to transportation. The pallet
must not exceed a height of 1.5 times the width of the pallet and must be capable of withstanding a superimposed
weight of 2 times the weight of the pallet. The battery terminals must not be relied upon to support any of the
superimposed weight and must not short out if a conductive material is placed in direct contact with them,

US EPA Regulations: Rules specific to the recycling of lead acid batteries are contained in 40 CFR part 266 Subpart G. As
an alternative to this section, generators of lead acid batteries may choose to manage their lead acid batteries in accordance
with the universal waste standards. When managed as a universal waste, each battery or each package containing batteries

mu st be marked with the words AiuUni ver sal Waste Batteries

batteries that no longer qualify for either the recycling exemption or the universal waste exemption must be managed as a
hazardous waste. The RCRA waste codes D002 and D008 apply when the batteries or containers hold liquid electrolyte. The
RCRA waste code D008 only applies to batteries or containers that have no liquids within them.
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Lead Acid Batteries, Non -Spillable
(Valve Regulated Lead Acid)

Typical Uses: Camcorders, computers, portable radios, lawn equipment, portable industrial equipment, marine applications

Composition: Like wet cell lead acid batteries, non-spillable or Valve Regulated Lead Acid (VRLA) batteries also have a lead
anode, a lead dioxide cathode, and an aqueous sulfuric acid electrolyte. However, because of the way in which non-spillable
batteries are manufactured, the electrolyte will not spill out of the battery. Although somewhat of a misnomer, these batteries
are often referred to as sealed lead acid batteries. There are two primary categories of non-spillable batteries:

1. Absorbed glass mat (AGM) batteries, these batteries contain a liquid electrolyte that is absorbed into a glass mat
sandwiched between the electrodes.

2. Gel cell batteries, these are batteries which have a chemical added to the electrolyte which causes it to form a gel
which will not spill from the battery.

Non-spillable batteries authorized to be shipped under the below listed shipping name and packaging standards must be
clearly marked ANONSPILLABLEO or ANONSPILLABLE BATTERYO by the

US DOT Description:
Proper Shipping Name Batteries, wet, non-spillable

Hazard Class 8

Identification Number UN2800

Packing Group | PG Il

US DOT Packaging Requirements: 49 CFR 8173.159 or 49 CFR 8§173.159a

As an alternative to the packaging requirements of 49 CFR §173.159, non-spillable lead acid batteries may be prepared and
packaged in accordance with 49 CFR A173.159a. (See O6Lead Acid,
CFR 8173.159.) For non-spillable batteries packaged under 49 CFR 8§173.159a, the batteries must be packaged in strong

outer packages and must be prepared in a manner to prevent:

1. A dangerous evolution of heat,
2. Short circuits, and
3. Damage to terminals

The batteries and outer packaging must be plainly BaAndl ERUrroabl e
Additional Packaging Requirements:

1. 1H2 poly drums larger than 5 gallons should not be used for the transport of lead acid batteries. As an
alternative, larger quantities of small non-spillable batteries should be packaged in lined 1G fiberboard drums.
2. Larger batteries, comparable to an automotive battery should be packaged following the packaging requirements of
49 CFR A173.159. (See the oO6Lead Aci d, Weftl9CTREWDIISYui del ines
3. Batteries must be shipped in an upright configuration and must be packaged to prevent the battery from reorienting in
transport.
4, To secure batteries within drums or boxes, the usuky of f o
packing materials should be utilized. The use of vermiculite, floor dry or other granular absorbents is not
recommended and may be subject to additional charges.

US EPA Regulations: Rules specific to the recycling of lead acid batteries are contained in 40 CFR part 266 Subpart G. As
an alternative to this section, generators of lead acid batteries may choose to manage their lead acid batteries in accordance
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with the universal waste standards. When managed as a universal waste, each battery or each package containing batteries
must be marked with the words fAUniversal Waste Batteries

Broken or damaged batteries that no longer qualify for either the recycling exemption or the universal waste exemption must
be managed as a hazardous waste. The RCRA waste codes D002 and D008 apply when the batteries or containers hold
liquid electrolyte. The RCRA waste code D008 applies only to batteries or containers that have no liquids within them.
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Lithium Metal Batteries
(See separate listing for Lithium lon Batteries)

S

LS -

45007
=

3.8V

Lot

Typical Uses: Cameras, calculators, watches, small electronics etc.

Composition:  These cells and batteries are constructed with metallic lithium. The metallic lithium in a non-rechargeable
primary lithium battery is a combustible alkali metal that self-ignites at 352°F, and when exposed to water or seawater reacts
exothermically and releases hydrogen. Lithium metal batteries include lithium alloy batteries.

The table below lists several of the most common types of lithium batteries.

Anode Cathode Electrolyte
Lithium Manganese Dioxide Lithium perchlorate in an organic solvent*
Lithium Iron Sulfide Organic solvent*
Lithium Thionyl Chloride Lithium tetrachloroaluminate in thionyl chloride
Lithium Sulfur Dioxide Lithium bromide in sulfur dioxide and acetonitrile

*Qrganic solvents may include one or more of the following: propylene carbonate, dioxolane, dimethoxyethane, ethylene
[¢] y g: propy Xy y
carbonate

US DOT Description:

Hazard Class 9 9 9
Identification Number UN3090 UN3091 UN3091
Packing Group PG PG I PG I

US DOT Packaging Requirements: 49 CFR §173.185
All lithium batteries must be prepared and packaged in a manner to prevent:

1. A dangerous evolution of heat,
2. Short circuits, and
3. Damage to terminals

Due to the high degree of hazard presented by lithium batteries additional packaging restrictions are necessary to ensure the
safety of the general public as well as Veolia employees and facilities. These include applying short circuit protection to ALL
battery terminals and restricting the methods of short circuit protection to packaging lithium batteries individually in clear plastic
bags or packages or using clear tape over the terminals. This includes lithium batteries with recessed terminals and terminals
contained within plugs attached to the battery.

Lithium batteries and cells transported for recycling or disposal by motor vehicle only:
1 Packaged in non-bulk strong outer packagings, 49 CFR §173.185(d)
1  Strong outer packages must meet general packaging requirements of 49 88173.24 and 173.24a
1 Not subject to testing and recordkeeping requirements of 49 CFR §173.185(a).
1 Lithium batteries shipped by vessel must be in UN specification packaging (PG II) per 173.185(b)(3).

Exceptions for small and medium sized lithium cells/batteries i Relief from certain DOT requirements can be found in 49 CFR
§173.185(c) for certain small lithium metal and lithium ion cells and batteries. Special hazard communication and marking
requirements will need to be met.
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Damaged, Defective or Recalled Cells or Batteries i According to §173.185(f), lithium cells or batteries that have been
damaged or identified as defective and have the potential of producing a dangerous evolution of heat, fire, or short circuit 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;
1 The inner packaging must be surrounded by cushioning material that is non-combustible, non-conductive, and
absorbent; and
1  Each inner packaging must be individually placed in one of the following UN specification packagings meeting the
Packing Group | level: Metal (4A, 4B, 4N), wooden (4C1, 4C2, 4D, 4F), or solid plastic (4H2) box; Metal (1A2, 1B2,
1N2), plywood (1D), or plastic (1H2) drum; and
T The outer package must be marked with an indication that t
batteryo and/or fADamaged/ deébesecapperopithtem met al battery

US EPA Regulations: Lithium metal is a water reactive metal. As such lithium batteries should be managed as a universal
waste in accordance with 40 CFR Part 273. All containers of universal waste batteries must be marked with the words
fiUni ver sal Waste Batteries, 0 AWaste Batteries, o0 or AUsed Batter
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Lithium lon Batteries
(See separate listing for Lithium Metal Batteries)

Typical Uses: Cameras, computers, phones, power tools, etc. Various sizes including AAA, AA and button cell. Lithium ion
batteries are often contained in non-standard sizes and shape battery packs used for special applications. Button cells with
codes beginning in LIR are lithium ion.

Composition:  Rechargeable secondary cells utilize lithium ions that are intercalated into graphite, lithium metal oxides and/or
lithium salts. Common metal oxides and salts include lithium cobalt oxide, lithium manganese oxide and lithium iron
phosphate. Metallic lithium is not used as either the anode or cathode in a lithium ion battery. The electrolyte in a lithium ion
battery is typically and organic solvent. Organic solvents may include one or more of the following: propylene carbonate,
dioxolane, dimethoxyethane, ethylene carbonate. Lithium ion batteries include lithium ion polymer batteries.

US DOT Description:

Proper Shipping Name Lithium ion batteries I:c:m:mégr}nbggﬁi%ﬁent \I/_vlittkt;ngrgul%nmlgant:erles packed
Hazard Class 9 9 9

Identification Number UN3480 UN3481 UN3481

Packing Group PG Il PG Il PG Il

US DOT Packaging Requirements: 49 CFR 8173.185
All lithium batteries must be prepared and packaged in a manner to prevent:

1. A dangerous evolution of heat,
2. Short circuits, and
3. Damage to terminals

Due to the degree of hazard presented by lithium batteries additional packaging restrictions are necessary to ensure the safety
of the general public as well as Veolia employees and facilities. These include applying short circuit protection to ALL battery
terminals and restricting the methods of short circuit protection to packaging lithium batteries individually in clear plastic bags
or packages or using clear tape over the terminals. This includes lithium batteries with recessed terminals and terminals
contained within plugs attached to the battery.

Lithium batteries and cells transported for recycling or disposal by motor vehicle only:
1 Packaged in non-bulk strong outer packagings, 49 CFR §173.185(d)
1 Strong outer packages must meet the general packaging requirements of 49 §8173.24 and 173.24a
1  Not subject to testing and recordkeeping requirements of 49 CFR §173.185(a).
1 Lithium batteries shipped by vessel must be in UN specification packaging (PG II) per 173.185(b)(3).

Exceptions for _small and medium sized lithium cells/batteries i Relief from certain DOT requirements can be found in 49
CFR §173.185(c) for certain small lithium metal and lithium ion cells and batteries. Special hazard communication and marking
requirements will need to be met.

Damaged, Defective or Recalled Cells or Batteries i According to §173.185(f), lithium cells or batteries that have been
damaged or identified as defective and have the potential of producing a dangerous evolution of heat, fire, or short circuit may
be transported by highway, rail or vessel only, and must be packaged as follows:
M  Each cell or battery must be placed in individual, non-metallic inner packaging that completely encloses the cell or
battery;
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1  The inner packaging must be surrounded by cushioning material that is non-combustible, non-conductive, and
absorbent; and
1  Each inner packaging must be individually placed in one of the following UN specification packagings meeting the
Packing Group | level: Metal (4A, 4B, 4N), wooden (4C1, 4C2, 4D, 4F), or solid plastic (4H2) box; Metal (1A2, 1B2,
1N2), plywood (1D), or plastic (1H2) drum; and
f The outer package must be marked with an indication that t
batteryo and/or fADamagldbadefecydovas!|l aphi amr mate.

US EPA Regulations: Lithium metal is a water reactive metal. As such lithium batteries should be managed as a universal
waste in accordance with 40 CFR Part 273. All containers of universal waste batteries must be marked with the words
AUni ver sal Waste Batteries, 0 AWaste Batteries, o or fiUsed Batte
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Magnesium Batteries
Typical Uses: Same as alkaline

Composition: Magnesium batteries have a magnesium anode, manganese dioxide cathode, and an electrolyte of a paste
containing magnesium bromide or magnesium perchlorate with a chromate inhibitor to prevent corrosion to the magnesium
anode. Each of these components, along with conductors and separators are then typically assembled into or contained within
a hermetically sealed unit. If the battery is not a hermetically sealed unit, the battery should be considered a specialty battery
and the following information is not applicable. For assistance in determining the proper packaging for these specialty batteries
please contact customer service.

US DOT Description:
Proper Shipping Name Batteries, dry, sealed, n.o.s.
Hazard Class N/A (NONE)

Identification Number N/A
Packing Group N/A

US DOT Packaging Requirements: 49 CFR §172.102 Special Provision 130
All dry cell batteries must be prepared and packaged in a manner to prevent:

1. A dangerous evolution of heat,
2. Short circuits, and
3. Damage to terminals

Batteries must be packaged in strong outer packagings or, if large enough, firmly secured to pallets capable of withstanding
the shocks normally incident to transportation.

Exception for Spent Batteries of the Type fABatt-¥atsoeless Dry, Sea
In accordance with 49 CFR 172.102, Special Provision 130, used or spent dry, sealed batteries of both non-rechargeable and

rechargeabl e designs, described as ABatteries, dry, s e ange d, n.
name, with a marked rating up to 9-volts are not likely to generate a dangerous quantity of heat, short circuit, or create sparks
in transportation. Therefore, used or spent batteriesvolsf the

or less that are combined in the same package and transported by highway or rail for recycling, reconditioning, or disposal are
not subject to the regulation and do not require terminal protection or protection against short circuiting. Note that batteries
utilizing different chemistries ( i.e., those battery chemistries specifically covered by another entry in the §172.101 Table) as
well as dry batteries with a marked rating greater than 9-volt may not be combined with used or spent batteries in the same
package.

US EPA Regulations: Based on the original composition and charge state of the battery, these batteries may fail the TCLP for
chromium. As such magnesium batteries should be managed as a universal waste in accordance with 40 CFR Part 273. All
containers of universal wast e batteries must be marked with the words AUnNi

fiUsed Batteries. o
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Mercury Batteries

% &

Typical Uses: Hearing aids, pacemakers, camera, calculators, watches, etc.

Composition:  Mercury batteries have a zinc anode and a mercuric oxide cathode. The electrolyte used in a mercury battery
is a paste of either potassium hydroxide or sodium hydroxide. Each mercury cell contains a total of 20 to 50 percent mercury
by weight. Each of these components, along with conductors and separators are then assembled into or contained within a
hermetically sealed unit.

US DOT Description:
Packages containing less than 3 pounds of mercury batteries

Proper Shipping Name Batteries, dry, sealed, n.o.s.
Hazard Class N/A
Identification Number N/A
Packing Group N/A

US DOT Packaging Requirements: 49 CFR §172.102 Special Provision 130
All dry cell batteries must be prepared and packaged in a manner to prevent:

1 A dangerous evolution of heat,
1  Short circuits, and
1 Damage to terminals
Batteries must be packaged in strong outer packagings.
Packages which contain greater than 3 pounds of mercury batteries meet the US DOT definition of a hazardous substance
and must be prepared for transport in accor dance with the US DOT regul ations Si ng

u
Environmentally hazardous substance solid, n.o.s. (Mercury)o.

Exception for Spent Batteries of the Type fABatt-¥adtsoeless Dry, Sea

Used or spent dry, sealed batteries of bothnon-r ec har geabl e and rechargeable designs, d e
n.o.s. 0 and are not specifically covered by an-wdthaemotfkehtper shi
generate a dangerous quantity of heat, short circuit, or create sparks in transportation. Therefore, used or spent batteries of

the type fiBatteries, dry, s e a tvdtsl gr less that are comnbined in the same packagieeadd r at i n

transported by highway or rail for recycling, reconditioning, or disposal are not subject to the regulation and do not require
terminal protection or protection against short circuiting. Note that batteries utilizing different chemistries (i.e., those battery
chemistries specifically covered by another entry in the §172.101 Table) as well as dry batteries with a marked rating greater
than 9-volt may not be combined with used or spent batteries in the same package.

US EPA Regulations: Mercury batteries typically fail the TCLP for mercury. As such, all mercury batteries should be
managed as a universal waste in accordance with 40 CFR Part 273. All containers of universal waste batteries must be
mar ked with the words #AUniversal WasBtaet tBatiteesr.idctes, 06 fAWaste Batt

When not shipped as universal waste, the RCRA Waste code D009 (mercury) would need to be included on the manifest.
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Nickel Cadmium Batteries, Wet -Cell

Typical Uses: Industrial applications, back up batteries and computers

Composition:  Nickel cadmium (NiCd) batteries have a cadmium anode and a nickel oxyhydroxide cathode. The electrolyte
within a wet cell NiCd battery is an aqueous solution of potassium hydroxide.

US DOT Description:
Proper Shipping Name Batteries, wet, filled with alkali
Hazard Class 8
Identification Number UN2795
Packing Group PG 1

US DOT Packaging Requirements: 49 CFR §173.159
All wet cell NiCd batteries must be prepared and packaged in a manner to prevent:

1. A dangerous evolution of heat,
2. Short circuits, and
3. Damage to terminals

Batteries must be packaged in US DOT authorized packagings which include:

1. Specification packages listed in §173.159(c). The most common of these containers are the 4G fiberboard box and
the 1H2 poly drum. Metal drums are not authorized for shipping wet cell batteries,

2. Firmly secured to skids or pallets capable of withstanding the shocks normally incident to transportation. The pallet
must not exceed a height of 1.5 times the width of the pallet and must be capable of withstanding a superimposed
weight of 2 times the weight of the pallet. The battery terminals must not be relied upon to support any of the
superimposed weight and must not short out if a conductive material is placed in direct contact with them,

3. In accordance with one of the other packaging alternatives not specifically listed above.

US EPA Regulations: Wet cell NiCd batteries contain a liquid electrolyte which exhibits the characteristic of corrosivity and

when tested will fail the TCLP for cadmium. As such, wet cell NiCd batteries should be managed as a universal waste in
accordance with 40 CFR Part 273. Al | containers of uni ver sal w
Batteries, o AWaste Batteries, o0 or fiUsed Batteries. o

When not shipped as a universal waste, the RCRA Waste code D002 (Corrosivity) and D006 (cadmium) would need to be
included on the manifest.
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Nickel Cadmium Batteries, Dry -Cell

| &

Typical Uses: Cameras, rechargeable appliances such as portable power tools, hand held vacuums, etc.

Composition: Dry cell nickel cadmium (NiCd) batteries have a cadmium anode and nickel oxyhydroxide cathode. The
electrolyte used in a dry cell NiCd battery is a paste of potassium hydroxide. Each of these components, along with conductors
and separators are then assembled into or contained within a hermetically sealed unit.

US DOT Description:
Proper Shipping Name Batteries, dry, sealed, n.o.s.
Hazard Class N/A
Identification Number N/A
Packing Group N/A

US DOT Packaging Requirements: 49 CFR §172.102 Special Provision 130
All dry cell batteries must be prepared and packaged in a manner to prevent:

1. A dangerous evolution of heat,
2. Short circuits, and
3. Damage to terminals

Batteries must be packaged in strong outer packagings or, if large enough, firmly secured to pallets capable of withstanding
the shocks normally incident to transportation.

Exception for Spent Batteries of the Type fABatt-¥adtsoeless Dry, Sea

Used or spent dry, sealed batteries of bothnon-r ec har geabl e and rechargeable designs, d e
n.o.s. 0 and are not specifically covered by an-wdthaemotfkehtper shi
generate a dangerous quantity of heat, short circuit, or create sparks in transportation. Therefore, used or spent batteries of

the type fiBatteries, dry, s e a tvdtsl gr less that .are combined in the same packagieeadd r at i n

transported by highway or rail for recycling, reconditioning, or disposal are not subject to the regulation and do not require
terminal protection or protection against short circuiting. Note that batteries utilizing different chemistries (i.e., those battery
chemistries specifically covered by another entry in the §172.101 Table) as well as dry batteries with a marked rating greater
than 9-volt may not be combined with used or spent batteries in the same package.

SPECIAL REQUIREMENTS FOR "UN3208, Batteries dry containing potassium hydroxide solid, 8, 1"

USDOT regulations contain Special provision 237 for the shipping name "Batteries, dry, containing potassium hydroxide solid,

electric storage". SP 237 states that the batteries must be prepared and packaged in accordance with the requirements of

173.159(a), (b), and (c) and that for transportation by aircraft, the provisions of 173.159(b)(2). On January 7, 2013 (HM-215L)

USDOT modified SP 237 by clarifying the applicability of the provision. Specifically language was added to state that the entry

for “*Batteries, dry, containing potassium hydroxide solid, electric storage" may only be used for the transport of non-activated

batteries that contain dry potassium hydroxide and that are intended to be activated prior to use by the addition of an

appropriate amount of water to the individual cells. Therefore, spent or used dry cell Ni-Cad batteries that don't meet these

speci fications described above should be assigned thednpmoper s
Batteries)o.

US EPA Regulations: Dry cell NiCd batteries typically will fail the TCLP for cadmium. As such, dry cell NiCd batteries should

be managed as a universal waste in accordance with 40 CFR Part 273. All containers of universal waste batteries must be

mar ked with the words fAUniversal Wast e Bat t enotiskippedas aiiiieerssdl e Bat t
waste, the RCRA Waste code D006 (cadmium) would need to be included on the manifest.
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Nickel Metal Hydride Batteries

Typical Uses: Cameras, rechargeable appliances such as portable power tools, hand held vacuums, etc.

Composition:  Nickel metal hydride (NiMH) batteries have a hydrogen-absorbing metal alloy anode and a nickel oxyhydroxide
cathode. The electrolyte in a NiMH battery is typically a potassium hydroxide paste. Each of these components, along with
conductors and separators are then assembled into or contained within a hermetically sealed unit.

US DOT Description:
Proper Shipping Name Batteries, dry, sealed, n.o.s.
Hazard Class N/A
Identification Number N/A
Packing Group N/A

US DOT Packaging Requirements: 49 CFR §172.102 Special Provision 130
All dry cell batteries must be prepared and packaged in a manner to prevent:

1. A dangerous evolution of heat,
2. Short circuits, and
3. Damage to terminals

Batteries must be packaged in strong outer packagings or, if large enough, firmly secured to pallets capable of withstanding
the shocks normally incident to transportation.

Exception for Spent Batteries of the Type fABatt-¥aitsoeless Dry, Sea
Used or spent dry, sealed batteries of bothnon-r ec har geabl e and rechargeable designs, d e
n. o. s . 0 noaspetifically @mvered by another proper shipping name, with a marked rating up to 9-volts are not likely to

generate a dangerous quantity of heat, short circuit, or create sparks in transportation. Therefore, used or spent batteries of

the typeediBatlter seal ed, n. o. svolt® or lgss that ara com@nedkire tHhe sanee tpackage amdf 9
transported by highway or rail for recycling, reconditioning, or disposal are not subject to the regulation and do not require

terminal protection or protection against short circuiting. Note that batteries utilizing different chemistries (i.e., those battery

chemistries specifically covered by another entry in the §172.101 Table) as well as dry batteries with a marked rating greater

than 9-volt may not be combined with used or spent batteries in the same package.

US EPA Regulations: Since this class of battery does not fail the TCLP nor does it contain any free liquids, it is not classified
as a hazardous waste as defined by the US EPA and as such, is not subject to the universal waste requirements. Individual
states may adopt more stringent regulations than the federal regulations; therefore, NiMH batteries may be classified as a
universal waste in some states.
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Silver Oxide Batteries

Typical Use s: Hearing aids, watches, cameras, calculators

Composition:  Silver oxide batteries have a zinc anode and a silver oxide cathode. The electrolyte used in a silver oxide
battery is a potassium hydroxide or sodium hydroxide paste. Each of these components, along with conductors and separators
are then assembled into or contained within a hermetically sealed unit. In addition to the above materials, many of the older
silver oxide batteries contained a significant amount of mercury. Batteries containing both silver and mercury should be
managed as mercury batteries. The below listed information is for non-mercury containing silver oxide batteries.

US DOT Description:
Proper Shipping Name Batteries, dry, sealed, n.o.s.
Hazard Class N/A
Identification Number N/A
Packing Group N/A

US DOT Packaging Requirements : 49 CFR §172.102 Special Provision 130
All dry cell batteries must be prepared and packaged in a manner to prevent:

1. A dangerous evolution of heat,
2. Short circuits, and
3. Damage to terminals

Batteries must be packaged in strong outer packagings or, if large enough, firmly secured to pallets capable of withstanding
the shocks normally incident to transportation.

Exception for Spent Batteries of the TWMakedRatBgpofd -¥oltsoeless Dry, Sea

Used or spent dry, sealed batteries of bothnon-r ec har geabl e and rechargeable designs,

n.o.s. 0 and are not specifically covered by t®wdthaemot|fkehtper s
generate a dangerous quantity of heat, short circuit, or create sparks in transportation. Therefore, used or spent batteries of
the type fABatteries, dry, s e a tvdtsl gr less that are combined in the same packageeadd r at i

transported by highway or rail for recycling, reconditioning, or disposal are not subject to the regulation and do not require
terminal protection or protection against short circuiting. Note that batteries utilizing different chemistries (i.e., those battery
chemistries specifically covered by another entry in the §172.101 Table) as well as dry batteries with a marked rating greater
than 9-volt may not be combined with used or spent batteries in the same package.

US EPA Regulatio ns: Silver oxide batteries typically will fail the TCLP for silver and older silver oxide batteries will typically

fail the TCLP for silver and mercury. As such, silver oxide batteries should be managed as a universal waste in accordance

with 40 CFR Part27 3. Al |l containers of wuniversal waste batteries must
AfWaste Batteries, o0 or fAUsed Batteries. o

When not shipped as a universal waste, the RCRA Waste code D011 (silver) would need to be included on the manifest.
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Carbon Zinc Batteries

Typical Uses: Flashlights, toys, etc.

Composition: Carbon zinc batteries, often referred to as Heavy Duty Batteries, have a zinc anode and a cathode that
contains a mixture of manganese dioxide, carbon and electrolyte. The batteries also contain a carbon electrode that serves as
a cathode current collector. The electrolyte is an aqueous solution of ammonium chloride and zinc chloride or a solution of zinc
chloride. The electrolyte is mixed the other components of the battery to form a paste. Each of these components, along with
conductors and separators are then assembled into or contained within a hermetically sealed unit.

US DOT Description:

Proper Shipping Name Batteries, dry, sealed, n.o.s.

Hazard Class N/A (NONE)

Identification Number N/A

Packing Group N/A

US DOT Packaging Requirements: 49 CFR §172.102 Special Provision 130
All dry cell batteries must be prepared and packaged in a manner to prevent:

1. A dangerous evolution of heat,
2. Short circuits, and
3. Damage to terminals

Batteries must be packaged in strong outer packagings or, if large enough, firmly secured to pallets capable of withstanding
the shocks normally incident to transportation.

Exception for Spent Batteries of ®tshe Wype aBMbat-¥datdoelR®st Dny, 065e 8
Used or spent dry, sealed batteries of bothnon-r ec har geabl e and rechargeable designs,

n.o.s.0 and are not specifically cover edrating/up to®-wdtshaeernot likelytp e r

generate a dangerous quantity of heat, short circuit, or create sparks in transportation. Therefore, used or spent batteries of
the type fiBatteries, dry, s e a lvdtsl gr less that .are combined in the same packageeadd
transported by highway or rail for recycling, reconditioning, or disposal are not subject to the regulation and do not require
terminal protection or protection against short circuiting. Note that batteries utilizing different chemistries (i.e., those battery
chemistries specifically covered by another entry in the §172.101 Table) as well as dry batteries with a marked rating greater
than 9-volt may not be combined with used or spent batteries in the same package.

US EPA Regulations: Since this class of battery does not fail the TCLP nor does it contain any free liquids, it is not classified
as a hazardous waste as defined by the US EPA and as such, is not subject to the universal waste requirements. Individual
states may adopt more stringent regulations than the federal regulations; therefore, carbon zinc batteries may be classified as
a universal waste in some states.
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Capacitor Packaging Guidelines
Large Capacitors

= ii

Composition: A capacitor is a passive two-terminal electrical component used to store energy in an electric field. The forms of
capacitors vary widely, but all contain at least two electrical conductors separated by a dielectric (insulator). Most large
capacitors consist of metal foils separated by a thin layer of insulating film. Prior to 1979, capacitors contained PCB oil as a
dielectric fluid.

Hazards: Capacitors may retain a charge long after power is removed from a circuit; this charge can cause dangerous or even
potentially fatal shocks or damage connected equipment.

US DOT Description:

PCB Containing Capacitors
Proper Shipping Name Polychlorinated Biphenyls, liquid
Hazard Class 9
Identification Number UN2315
Packing Group 1*
* When transported by highway or rail, PCBs are reclassified as Packing Group Il in accordance with Special Provision 140

Non-PCB Containing Capacitors

Proper Shipping Name Non-DOT regulated
Hazard Class N/A (None)
Identification Number N/A

Packing Group N/A

US DOT Packaging Requirements:

49 CFR 173.21 Forbidden Materials

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

Although this section of the regulations references batteries, capacitors do have the potential to store sufficient quantities to
pose a hazard in transport. As such, large capacitors (>10 Ib. each) must be transported as follows.

1 PCB containing capacitors must be packaged in DOT specification containers unless specification packagings are
impractical. If specification packaging are impractical, non-specification packaging may be used or the item itself may
be considered the packaging provided it meets the general packaging requirements of the hazardous material
regulations. When the capacitors themselves are the package, the capacitors must be secured to pallets adequate to
support the weight of the capacitors.

Capacitors must be transported in a discharged state.
Each large capacitor must be shunted or grounded. This is accomplished by using a conductor to connect the
terminals or connecting the terminals to a ground.

= =4

US EPA Regulations: As noted above capacitors manufactured prior to 1979 contain PCBs and must be managed in
accordance with the TSCA regulations. Each PCB article must be marked with the M, marker. PCB articles transported for
disposal must be accompanied by hazardous waste manifest that includes the serial number of the article or container number
if it is a PCB article container and the out of service date for the article. If multiple articles or article containers are listed on the
same manifest, a continuation page must be included with the manifest noting the serial/container numbers and out of service
dates.
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Small Oil Filled Film Capacitors

Composition: are the most commonly available of all types of capacitors, consisting of a relatively large family of capacitors
with the difference being in their dielectric properties. Oil filled film type capacitors are available in capacitance ranges from as
small as 5pF to as large as 100uF depending upon the actual type of capacitor and its voltage rating. Film capacitors also
come in an assortment of shapes and case styles. Prior to 1979, capacitors contained PCB oil as a dielectric fluid.

Hazards: Capacitors may retain a charge long after power is removed from a circuit; this charge can cause dangerous or even
potentially fatal shocks or damage connected equipment.

US DOT Description:

PCB Containing Capacitors
Proper Shipping Name

Polychlorinated Biphenyls, liquid
Hazard Class 9
Identification Number UN2315

Packing Group I
* When transported by highway or rail, PCBs are reclassified as Packing Group Il in accordance with Special Provision 140

Non-PCB Containing Capacitors

Proper Shipping Name
Hazard Class

Identification Number
Packing Group

Non-DOT regulated

N/A (None)

N/A

N/A

US DOT Packaging Requirements:

Capacitor manufactured prior to 1979 may contain PCBs in a concentrated form. As such, a container of capacitors may
exceed the reportable quantity (1 pound) and be regulated as a hazardous material when transported by highway. When
transported by air or water,

PCB containing small capacitors must be packaged in DOT specification containers rated for packing group Il when
transported by highway or rail.

US EPA Regulations: As noted above capacitors manufactured prior to 1979 contain PCBs and must be managed in
accordance with the TSCA storage, manifesting and disposal regulations. However, in accordance with 40 CFR 761.60(b)(2)
small capacitors that are generated for disposal by any person other than a manufacturer of small capacitors are exempt from
the disposal and manifesting requirements of 40 CFR 761. Small capacitors are defined as those capacitors that contain less
than 3 pounds of dielectric fluid. As a general rule any capacitor that is less than nine pounds gross weight will meet this
definition. Although exempt from EPA regulation, these capacitors may be subject to state hazardous waste rules.
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Small Plastic Film Capacitors

Composition: Film Capacitors are the most commonly available of all types of capacitors, consisting of a relatively large
family of capacitors with the difference being in their dielectric properties. These include polyester (Mylar), polystyrene,
polypropylene, polycarbonate, metallised paper, Teflon etc. Film type capacitors are available in capacitance ranges from as
small as 5pF to as large as 100uF depending upon the actual type of capacitor and its voltage rating.

Hazards: Capacitors may retain a charge long after power is removed from a circuit; this charge can cause dangerous or even
potentially fatal shocks or damage connected equipment.

US DOT Description:

Plastic Film Capacitors
Proper Shipping Name Non-DOT regulated
Hazard Class N/A (None)
Identification Number N/A

Packing Group N/A

US DOT Packaging Requirements:

49 CFR 173.21 Forbidden Materials

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

Although this section of the regulations references batteries, certain capacitors, depending on the capacitance and rated
voltage, have the potential to store sufficient energy to pose a hazard in transport or may serve as an ignition source if short
circuited. As such, these capacitors must be transported in accordance with the following requirements.
1 Capacitors must be transported in a discharged state when removed from equipment.
1 The capacitors shunted or grounded to ensure that they remain in a discharged state. This is accomplished by using
a conductor to connect the terminals or connecting the terminals to a ground.
1 An alternative to shorting small capacitors is the discharging of the capacitor and taping the terminals to prevent short
circuit during transport. When taping to prevent short circuit, clear tape must be used to allow for identification of the
capacitors.

US EPA Regulations: Not regulated by USEPA as a hazardous waste.
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Small Electrolytic Capacitors
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Composition: Electrolytic Capacitors are generally used when very large capacitance values are required. Here instead of
using a very thin metallic film layer for one of the electrodes, a semi-liquid electrolyte solution in the form of a jelly or paste is
used which serves as the second electrode (usually the cathode). The dielectric is a very thin layer of oxide which is grown
electro-chemically in production with the thickness of the film being less than ten microns. This insulating layer is so thin that it
is possible to make capacitors with a large value of capacitance for a small physical size as the distance between the plates, is
very small. This method of construction also allows for a higher energy density than found in film capacitors. Their capacitance
can range from <1 uF to 1F.

Hazards: Capacitors may retain a charge long after power is removed from a circuit; this charge can cause dangerous or even
potentially fatal shocks or damage connected equipment.

US DOT Description:

Electrolytic Capacitors

Proper Shipping Name Non-DOT regulated

Hazard Class N/A (None)
Identification Number N/A

Packing Group N/A

US DOT Packaging Requirements:

49 CFR 173.21 Forbidden Materials

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

Although this section of the regulations references batteries, certain capacitors, depending on the capacitance and rated
voltage, have the potential to store sufficient energy to pose a hazard in transport or may serve as an ignition source if short
circuited. As such, these capacitors must be transported in accordance with the following requirements.
1 Capacitors must be transported in a discharged state when removed from equipment.
1  The capacitors shunted or grounded to ensure that they remain in a discharged state. This is accomplished by using
a conductor to connect the terminals or connecting the terminals to a ground.
1 An alternative to shorting small capacitors is the discharging of the capacitor and taping the terminals to prevent short
circuit during transport. When taping to prevent short circuit, clear tape must be used to allow for identification of the
capacitors.

US EPA Regulations: Not regulated by USEPA as a hazardous waste.
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Electric Double Layer Capacitors
(Ultracapacitors)

Composition: An electric double-layer capacitor (EDLC), also known as supercapacitor, supercondenser, electrochemical
double layer capacitor, or ultracapacitor, is an electrochemical capacitor with relatively high energy density. Their energy
density is typically hundreds of times greater than conventional electrolytic capacitors, with capacitance ranging from 10 F to
several thousand F. Although ultracapacitors have extremely high capacitance, they can only operate at relatively low
voltages, typically 2.7 volts or less. As such, ultracapacitors are often found in packs or modules with multiple capacitors
connected in series. Many currently available ultracapacitors use acetonitrile as a dielectric fluid.

Hazards: Capacitors may retain a charge long after power is removed from a circuit; this charge can cause dangerous or even
potentially fatal shocks or damage connected equipment. Acetonitrile, a common electrolyte in EDLCs is a flammable liquid.
EDLCs that do not contain acetonitrile may contain other flammable electrolytes.

US DOT Description:

Ultracapacitors

Capacitor, electric double layer (with an energy storage capacity greater

Proper Shipping Name than 0.3 Wh)

Hazard Class 9
Identification Number UN3383
Packing Group

US DOT Packaging Requirements:
1 The US DOT and UN regulations regarding EDLCs requires them to be marked with the Wh rating of the capacitor.
However, if the Wh rating of the capacitor is not available it can be calculated from the capacitance and voltage. Wh
= 14CV?/3600 where C is the capacitance in farads (F) and V is the rated voltage in volts.

US DOT Packaging Requ irements:

49 CFR 173.21 Forbidden Materials

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

Ultracapacitors >0.3 Wh capacity
49 CFR 173.176
(a) Capacitors, including capacitors containing an electrolyte that does not meet the definition of any hazard class or division
as defined in this part, must conform to the following requirements:
(1) Capacitors not installed in equipment must be transported in an uncharged state;
(2) Each capacitor must be protected against a potential short circuit hazard in transport as follows:
(i) When a capacitor's energy storage capacity is less than or equal to 10 Wh or when the energy storage
capacity of each capacitor in a module is less than or equal to 10 Wh, the capacitor or module must be
protected against short circuit or be fitted with a metal strap connecting the terminals ;or
(i) When the energy storage capacity of a capacitor or a capacitor in a module is more than 10 Wh , the
capacitor or module must be fitted with a metal strap connecting the terminals ;
(3) Capacitors containing an electrolyte that meets the definition of one or more hazard class or division as defined in
this part, must be designed to withstand a 95 kPa (0.95 bar, 14 psi) pressure differential;
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