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	SOP 4.26 Battery & Vape Wastes
Information for HHW Programs


[bookmark: OLE_LINK1]Note: This guidance document is for informational purposes only and outlines basic employer requirements. The MPCA does not guarantee that this document satisfies all applicable compliance requirements. It is the sole responsibility of county-specific Household Hazardous Waste (HHW) Program employer to determine if OSHA, DOT and RCRA standards have been met. 
Rechargeable Lithium Battery (RLB) Management
This Standard Operating Procedure provides proper procedures to correctly process lithium batteries received at this HHW Facility. Lithium batteries are a leading cause of fires in solid waste and HHW collection programs. Battery-embedded products and vape devices are classified as HHW under the federal Resource Conservation and Recovery Act (RCRA) and must be handled accordingly.
[bookmark: 1960.12(a)]Safety 
The dedicated staff person that will properly process incoming batteries is the [Program Manager]. Ensure safety is a priority when accepting RLBs as incoming quantities continue to increase.
· Be alert for any RLBs exhibiting signs of rapidly heating up or if flames are visible. There may be imminent need for physical separation if presented with a damaged battery due to fire potential.
· Thermal runaway is a process which may produce flames from individual battery cells. RLB failures are typically a result of manufacturer defects, vibrations, or electrical shorts
· Immediately evaluate the situation if a hot RLB is discovered as it may be only a manner of minutes before a thermal runaway turns to fire; such reactions may cause individual battery cells to ignite. If the fire is determined to be too large or beyond response capabilities of HHW staff immediate evacuate the facility and call 911.
· If the situation is determined to be manageable by HHW staff, avoid breathing fumes, and if deemed safe, move the suspect item outside and away from any combustible materials. Extinguish fires using suppression equipment specifically designed for lithium batteries and/or utilize an extinguisher (such as Class D) specific for lithium primary or metal battery fires. 
· Sort RLBs in a location that ensures a clear exit route and is at least 15’ away from flammables or high heat sources. Disclaimer: There are no recommendations on a “safe” distance; the goal is minimizing potential hazards or risks.
· Don proper PPE, including gloves while processing RLBs. 
Training
Ensure the training for staff processing batteries includes: 
· Identification of battery chemistries and potential hazards
· Recognition of damaged or defective batteries
· Overview of proper packaging, labeling, and handling procedures
· Review of the Hazard Categorization Manual provided by the hazardous waste contractor or battery recycler
· Overview of relevant Hazardous Waste Regulations
Processing 
· Establish a staff routine and schedule for sorting and taping incoming batteries.
· Sort batteries based on chemical constituents and DO NOT disassemble embedded battery devices or packs; see Attachment A.
· While sorting RLBs, check for temperature of each battery; if warm to the touch, immediately move the item to an outside location and completely cover with sand and/or immediately place the Damaged, Defective or Recalled (DDR) battery, and any spill residue in a RLB kit, which allows up to 4 pounds (11 pounds if shipping a single battery) per 5-gallon container or 131 pounds per 55-gallon kit.
· [bookmark: _Toc37090769]Clearly label each container or Call2Recycle (C2R) box with the specific battery chemistry; do not remove the flame-retardant liner from C2R boxes.
· Apply clear duct tape or non-conductive electrical tape to the positive (+) and negative (–) terminals.
· Avoid covering the brand name or chemistry label.
· Place one battery or cell phone per plastic Ziploc® or produce bag. For devices with push-button igniters, use a compartmentalized “tackle box”-type container to prevent accidental activation or use shipping containers pre-filled with CellBlockEX, a DOT-authorized method for shipping non-taped batteries.
· If lithium batteries are not taped upon receipt or by the end of the workday, consider using heavy-gauge 5-gallon metal pails lined with cell block material for fire resistance as temporary storage.
· Ensure all RLB storage containers are securely closed at the end of each working day.
· Label lithium-ion battery containers as: “Lithium-Ion Batteries for Recycling – UN3480” and DDR battery containers as: “Damaged/Defective Lithium-Ion Battery – UN3480. Forbidden for Transport Aboard Aircraft. Ground and Vessel Shipment Only.”
· Follow additional packaging and segregation requirements provided by Veolia or other approved hazardous waste state contractors.
Storage 
· Keep RLBs dry and away from heat sources. Exposure to moisture can cause short circuits, rapid heating, and potential thermal runaway.
· Store filled containers in areas free of combustibles, ensuring a minimum 3-foot separation between containers.
· Monitor RLB collection containers regularly. Terminals contacting each other or other metals may ignite; refer to C2R Minimum Terminal Protection Requirements
· Document inspection results (see Attachment B).
· Take preventive measures to protect containers from damage and ensure safe storage:
· Store away from public drop-off areas.
· Store in facility areas with impermeable flooring.
· Place in a fireproof room or outdoors, isolated from flammables, oxidizers, or explosive hazardous materials.
· Keep out of direct sunlight in a dry, well-ventilated, and cool location (40–80°F).
· Position away from forklift traffic or areas prone to vibration or impact.
· Stack containers no more than four high; do not place heavy objects on top.
Shipping 
· Ship batteries in accordance with U.S. DOT safety regulations (typically limited to 66 pounds) or within one year of initial collection.
· Ensure containers are secured and kept separate from flammable, oxidizer, reactive, or explosive materials when  transporting batteries from HHW collection events.
· Do not ship DDRs with undamaged batteries (maximum 4.4 pounds per DDR box set; shipped under special DOT permit).
· Properly package all devices with embedded batteries that cannot be disassembled.
· Follow all instructions on C2R shipping boxes. For packaging questions, contact C2R at 877-723-1297.
· Free box replenishment may be available—specify that you are part of the MN HHW Program when ordering boxes for small or damaged batteries.
· In needed, request pallet quantities of Call2Recycle boxes, which often include extra cell block liners.


Attachment A – Battery Types
Once a battery is no longer usable, identifying its type and chemistry determines the appropriate management method and prevents commingling of incompatible wastes.
Note: Call2Recycle (C2R) does not accept wet batteries but will accept individual batteries weighing less than 11 pounds, including:
· Rechargeable batteries (Ni-Cd, Ni-MH, SSLA/Pb, Ni-Zn, Li-Ion)
· Lithium primary (single-use lithium)
· Single-use or alkaline batteries (AA, AAA, 9V, C, D, button cells)
· Cellphones (with or without batteries)

1. Rechargeable, Nickel Cadmium (Ni-Cd) and Nickel Metal Hydride (Ni-MH)
· Batteries <9 volts do not require thermal protection.
· Commonly used in cordless power tools, cell phones, cameras, radios, and biomedical equipment.
· >9 volts are typically found in larger power tools and may require protection.

2. Small Sealed Lead Acid (SSLA/Pb)
· Require thermal protection if over 9 volts.
· Found in scooters, toys, fire systems, hospital devices, and emergency lighting.
· May be removable or permanently attached to a device.

3. Nickel Zinc (Ni-Zn)
· <9 volts do not require thermal protection and may be disposed of in the trash.
· Found in cameras, wireless keyboards, clocks, remotes, radios, and toys.

4. High-Energy Lithium Batteries (>300 Wh)
· Store and ship one battery per 55-gallon metal drum with vermiculite (one drum per pallet).
· Keep away from flammables and heat sources; preferably store in a compliant outdoor area.
· Acceptance is at the discretion of each HHW County Program; consult the State hazardous waste contractor for DOT-compliant packaging and shipping guidance.

5. Lithium Batteries (Li-Ion and Lithium Primary)
· Gases from lithium batteries can be hazardous (see Attachment B).
· Non-rechargeable lithium batteries are not accepted in C2R boxes and must be shipped through the state hazardous waste contract (pricing available via Veolia).
· The risk of thermal runaway increases with remaining charge.
· Terminal protection is required for all Li-Ion batteries due to thinner casings and increased fire risk.
· Avoid dropping, puncturing, or damaging lithium batteries, isolate lithium metal containers from other types.
· Coin/button cells may be disposed of in the trash if fully discharged. When shipping, wrap in bubble wrap to prevent contact.
· Common uses: cameras, watches, remotes, smoke detectors, laptops, e-cigarettes, tablets, and toys.



6. Lithium “Small” Rechargeable Batteries (<300 Wh)
· Sort and tape terminals immediately; store non-damaged batteries in C2R collection boxes lined with CellBlock.
· Damaged batteries (<300 Wh): store in C2R DDR boxes (max. 6 lbs. per container; do not overfill).
· Damaged batteries (>300 Wh): package with vermiculite in a 30-gallon vented poly pack.
· Undamaged >300 Wh batteries: contact C2R for a >300 Wh kit (up to 26.4 lbs. per kit).
· Alternative options: prepaid shipping programs or drop-off at Batteries Plus (excluding >300 Wh).

7. Electronic Cigarettes and Vaping Devices
· Sort E-cigs, vape cartridges, and batteries into separate, labeled containers.
· Vape cartridges may contain toxic or cannabis-derived liquids; package separately.
· Do not disassemble units with embedded batteries. Place entire devices in a 5-gallon poly bucket with a 6-inch sand layer, inserted vertically.
· Separate batteries by type (primary, secondary, damaged) and handle per SOP 4.26 Battery Management.
· 18650 batteries (used in some e-cigs) lack internal safety circuitry—handle per Attachment B.
· C2R will accept electronic cigarettes only if the cartridge is removed.

8. Embedded Rechargeable Batteries
· Avoid activating vape pen buttons—use cardboard dividers during shipping to prevent accidental ignition.
· Disassemble devices only on non-combustible surfaces, away from flammables.
· Turn device off before disassembly (five button presses typically toggle power).
· Remove batteries carefully, bag or tape terminals, and place in C2R box.
· Non-removable devices should be placed in the Call2Recycle DDR kit.
· For vape pens with full tanks, dispose of via direct incineration (use 5-gallon containers with vermiculite).
· Devices without cartridges may be shipped for disassembly; recycling may not be feasible.

9. Spent Lead Acid Batteries (SLABs)
· Contain lead and corrosive acid; must be recycled.
· Return automotive SLABs to a retailer for recycling.
· Commonly found in vehicles, sump pumps, UPS systems, and backup power units.


Attachment B – Battery Storage, Fire Risks and Safety
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Class D fire extinguishers are not required since there is so little lithium inside these batteries. The battery must be cooled down from about 3,000 F; using sand to smother a fire may work, but copious amounts are needed. Don heat resistant gloves and use tongs to remove any hot item and smother the flame with a lithium fire suppression blanket and/or smothering pads (often used when working with smaller batteries). Utilize the C2R CellBlock, which is a puffed glass that melts, encases and extinguishes the heat and fire. 
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The pictures above provide general guidance highlighting the difficulty in distinguishing between rechargeable and non-rechargeable battery types. The picture below shows typical batteries found in electronic cigarettes. 
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Additional resources
· To review the complete list of batteries that must be protected to comply with DOT shipping requirements see C2R training materials and guidance: https://www.call2recycle.org/safety/ or contact Customer Service at 877-723-1297
· Universal Waste factsheet: https://www.pca.state.mn.us/sites/default/files/w-hw4-62.pdf
· Rechargeable Battery factsheet: https://www.pca.state.mn.us/quick-links/rechargeable-batteries
· Vaping Liquids and E-cigarettes Wastes factsheet: https://www.pca.state.mn.us/sites/default/files/w-hw4-65.pdf 
· DOT Mailing Batteries Guidance Document
· United Postal Service - Standard Operating Procedure: Recycling Rechargeable Lithium-Ion Batteries 
· PRBA National & International Battery Fire Codes
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Storage

Several Programs are looking at outdoor
storage options

* Many programs don’t have room for outdoor
storage or to retrofit inside storage
* 2024 Fire code is a good resource.

* C2R offers a storage cabinet with integrated
fire containment/suppression; not sure if
they are the only ones who mfg this type of
storage

Washington County’s
outdoor storage unit.

MINNESOTA POLLUTION
CoNTROL AGENCY
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SAFETY: gases

Every battery chemistry generates gases. Most are

benign compared to lithium batteries which generate
hydrogen fluoride. HF, phosphorus pentafluoride (PF5)
and POF3 phosphoryl fluoride (POF3).

Try not to breathe this in if you have a battery that
“bops”.

HFL: halogen-like pungent and
biting odor detectable at 20 ppb

If using a respirator use an organic
vapor/acid gas respirator filter

Safety is the responsibility of the
county and OSHA only—not MPCA

NIOSH Recommended Exposure Limit (REL):
* 8-Hour Time Weighted Average (TWA): 3 ppm
e Ceiling: 6 ppm (5 mg/m3 ) (15-minute)
IDLH VALUE: (Immediately Dangerous To Life and Health): 30 ppm
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Lithium fires at County Collection Programs
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