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Lithium-ion Batteries in a Fire Disaster Response: Maui Case Study 

Introductions…



Intro/Background of Incident, 
Mission Assignment, and Li-ion 

Batteries

Section 1



Maui Wildfires: Li-ion Battery Operations – The Team

Stephen Ball: USEPA Region 10 On-Scene Coordinator
Keith Glenn: USEPA Region 2 On-Scene Coordinator
Greg Jenkins: Maui Fire Hazmat Captain (ret.), USEPA Contractor 
Chris Myers: USEPA Region 9 On-Scene Coordinator 
Eric Nuchims: USEPA Region 9 On-Scene Coordinator
Chris Reiner: USEPA Region 9 On-Scene Coordinator  
Rob Rezende: San Diego City FD Hazmat Battalion Chief
Bryan Vasser: USEPA Region 4 On-Scene Coordinator 
Leon Wirschem: San Diego County DEHQ – Hazmat Division/Emergency Response
USEPA START and ERRS Contract Support 
State and Local Resources



Introduction and Background 

Mission Assignment Operations conducted under ESF-10
- FEMA Funding 
- CERCLA Authority 
- MAs: Household Hazardous Waste Removal including Residential BESS; Commercial Hazardous 

Waste Removal; Electric Vehicles; 505 Front Street Dewatering; Submarine Lead-Acid Batteries.

Unique challenge presented by location
- May/June USEPA Hawai’i Training Circuit 
- Shipping DDR Batteries
- Processing in the field is the only way to proceed
- Disposal (Recycling) 

DDR Batteries to “Not Batteries”
- Multiple sources, developing the process for identification, removal, processing, and shipping.  



Maui Wildfires: Incident Demographics 

Maui:
- The County of Maui consists of 4 islands; Maui, Moloka‘i, 

Lanai and Kaho‘olawe (Ancient Land Mas of “Maui Nui”
- Total area of 2,398 square miles of which 1,162 is land and 

1,237 is water.
- As of the 2020 Census and prior to fire, Maui County has a 

total population of 164,754
Kula: 34.54 square miles. Resident population prior to fire of 
6,942
Lahaina: 7.78 square miles of which 80% was destroyed by fire 
on August 8th, 2023; with a death toll as of November 14th , 
2023 of 100 souls and 4 people missing; Resident population 
prior to fire of 12,702.



Maui Wildfires: Li-ion Battery Operations – ESF 10 MA Structures

- Total structures damaged/destroyed/deferred within mission 
assignment universe: 1,621 total (1,448 Phase One 
Complete, 173 Deferred to Phase Two).

- Kula: 26 total (26 Phase One Complete, 0 Deferred to 
Phase Two); (Commercial, 2 Phase One Complete, 0 
Deferred to Phase Two); (Residential, 24 Phase One 
Complete, 0 Deferred to Phase Two).

- Lahaina: 1,595 total (1,422 Phase One Complete, 173 
Deferred to Phase Two); (Commercial, 72 Phase One 
Complete, 100 Deferred to Phase Two); (Residential, 1,350 
Phase One Complete, 73 Deferred to Phase Two).



Maui Wildfires: Li-ion Battery Operations – ESF 10 MA Electric Vehicles

- Total Electric Vehicles 
archived/complete/deferred/denied within mission 
assignment universe for Kula and Lahaina 
combined, 99:

- Archived (Vehicle no longer on site): 1
- Complete: 94
- Deferred: 1
- Denied: 3



Initial Challenges
• Li-ion batteries are unpredictable
• Concerns over safety of personnel and 

public
• Not a lot of guidance on how to handle 

them once impacted by fire
• Shipping via DDR is cost prohibitive and 

limited by shipping co.
• Shipping Co. do not like DDRs
• Little on-island resources for managing 

DDR/waste
• Few national experts



Presentation of DDR in the Field

Primary Sources:
• Battery Energy Storge 

Systems
• Electric Vehicles (Cars, go-

carts, golf carts)

Secondary Sources:
• Limited mobility devices 

(bikes, scooters)
• Power tools
• Computers
• Speculative/Creative 

Accumulation Sites



Residential Li-ion 
Battery Energy Storage 

Systems (BESS)
Section 2



Reconnaissance - BESS
Intel Obtained from:
• Tesla Database
• HECO
• Owner Self-Assessment
• Ground Truth – EPA Teams
-Different Brand = Different Battery          
 Chemistry
-Limited or No Technical Reference 
 Support From Manufacturers



Reconnaissance of “Powerwalls” (Residential BESS)



Removal/Recovery of “Powerwalls” (Residential BESS)



Removal/Recovery of “Powerwalls” (Residential BESS)



Battery Processing – De-Energizing



Battery Processing – De-Energizing



Battery Processing – De-Energizing



Battery Processing – Crushing



Battery Processing – Electric Vehicles



Battery Processing – Packaging



Electric and Hybrid 
Vehicles

Section 3



Reconnaissance - EVs

• Maui County Data
• Motor Vehicles Data
• National Insurance Crime Bureau
• Owner Self-Assessment & Re-entry Forms
• Hotline, Commercials, PSAs
• Ground Truth – EPA Teams



Reconnaissance - EVs

Data Management
• Assessment Info
• Point Collection in App
• Vehicle Research
• Battery Condition/Type



Battery Recovery - EVs
To gain an understanding of battery type, 
important to know:
• Make
• Model
• Year
• Option

This was a luxury if available.

No resources on-island for 
investigating battery health
Limited or No Technical Reference 
Support From 
Manufacturers/Dealers



Battery Recovery - EVs
Different Make = Different Battery
Different Model = Different Battery
Different Year = Different Battery
Different Option = Different Battery



Electrical Hazards-Voltage Checks

E. Nuchims/L. Wirschem

Electric Vehicle Residential Battery Energy Storage System



Dust, Toxic Vapors, and Fire Hazards

E. Nuchims/L. Wirschem



Temperature Checks & Load security

E. Nuchims/L. Wirschem



Flammable or Toxic Vapors
Corrosive Residues

E. Nuchims/L. Wirschem

10



Corrosive Residues

E. Nuchims/L. Wirschem

10



Removal/Recovery of Burned Electric Vehicle Batteries



Electric Vehicle - Battery Removal Ops



EV-Battery Removal Ops/Processing



Battery Recovery – EVs 
(Toyota Prius)



Battery Recovery – EVs 
(Nissan Leaf)



Battery Recovery – Electric Vehicles 
(Difficulty w/ Insurance/Auction)



EV-Battery Tech Ref / ERGs



EV-Battery Tech Ref / ERGs



Waste Determination
Section 5



What is it? 
Battery? HazMat? Scrap Metal?



Waste Determination and Transportation

• Background
• Lithium-ion Batteries present various hazards during use 

and at end of life
• DOT damaged battery (DDR, 49 CFR 173.185 (f)) Regs 

burdensome, expensive and ineffective to address safety 
concerns.

• Alternative techniques have been developed on Maui; 
however, required changes/updates to 40 CFR and 49 
CFR are needed.



Waste Determination and Transportation

• Problem
• Damaged, defective or recalled lithium-ion battery have 

special packaging that was intended to mitigate hazards 
but effectively does not prevent build-up/release of toxic 
and explosive gases; and is expensive. 

• Shipping of material is cost prohibitive and subject to risk- 
based acceptance procedures of carriers.

• Shippers/carriers do not prefer to accept fire impacted batteries 
(DDR).

• Without additional material processing, the general industry 
expectation is that fire impacted batteries will move as hazardous 
waste due to reactivity (DDR).



Waste Determination and Transportation
• Actions (Maui)

• Assess state of battery cell condition and charge
• Increase state of charge is related to risk and reactivity
• Brine solution can significantly reduce the state of charge. 
• Based upon battery assessment, as necessary brine/de-energize 

battery cells (5% Sodium Chloride; transition 50/50 Mix of 5% 
Sodium Chloride and 5% Sodium Bicarbonate)

• Crush/destroy/de-construct 
• No longer meets the definition of a battery per EPA or a lithium-

ion battery per DOT/PHMSA



Waste Determination and Transportation
• Actions (Maui)

• Crush/destroy/de-construct (No longer meets definitions)
• 40 CFR 273.9

• 49 CFR 171.8 



Waste Determination and Transportation
• Actions (Maui)

• Material still observed to generated very limited toxic and 
flammable gases (Electrolysis, hydrolysis, oxidation, 
and/or decomposition)

• UN Test



Waste Determination and Transportation
• Actions (Maui)

• Material moved in packaging that provides:
• Ventilation (Highest Readings Taken)

• CO sensor is a 40% H2 Sensor
• 400 PPM of CO=1000 PPM of Hydrogen or .1%v
• LEL of H2 is 4% so .1%v= 2.5% of LEL

• (Drager Tubes: .2%, very light colored green)

• Particulate Control
• Water Intrusion Control 

• Packaging transported in open top containers



Waste Determination and Transportation (Maui 
via Ocean Carrier to West Coast to Recycler) 

2 Open Top Containers Moved with 
30 Tons of "No-Longer Batteries"



SOP’s/JHA’s
Section 6



SOPs
 -

EVs



JHA – Battery Energy Storage Systems



JHA – EV Battery Removal & Transport



Next Steps
Section 7



Next Steps

The Future of Li-Ion Battery Response to Ensure Safety of All Involved
- RCRA Conversation within USEPA
- Development of a new North American or UN Identification Number or for the end-state 

material of the process in order to facilitate proper identification (labelling), transport and 
disposal.  Collaborative approach between US DOT/PHMSA and US EPA.

- Recycling vs Disposal  
- Regulatory framework will need to be changed and/or created to address the new waste-

stream. 
- USEPA Emergency Response SOPs
- USEPA Emergency Response Li-Ion Battery Taskforce 
- Intellectual property determination (patent) of the process – ensure the process is available 

to all as appropriate. 
- The intentional evolution of the process – ensure that the process can and will be scalable 

and usable by private industry and local through to federal response organizations.
- Provide and participate in national and regional studies, exercises and trainings (San 

Diego).



Li-Ion Battery Taskforce
Region Contact(s) Region Contact(s) 

1 Lina Takahashi 
Michael Cofsky

7 Gregory Dillon

2 Stephen Simonetti
Keith Glenn

8 Eric Sandusky
Joe Payne

3 Christopher Guzzetti 9 Christopher Myers
Eric Nuchims

4 Bryan Vasser 10 Stephen Ball

5 Leonard Zintak ERT Joseph Bundens
Brian Kovak

6 David Robertson RM Reps Peter Guria
James Webster



How to contact EPA
Direct line - 24-hour Duty Officer: 
206-553-1263

National Response Center: 
800-424-8802



When to call EPA…Anytime you want
 Actual or threat of discharge of oil to surface waters.
 Actual or threat of release of CERCLA hazardous substances, pollutants, or 

contaminants.
 Technical support – desktop or in the field
 When a responsible party is:

 In over their head with a cleanup 
 Not taking action

 When you think the cleanup is going to take awhile 
 Med-Large volume incidents (Fires at litlhium ion “recyclers”, vape facilities)
 Tier 2 reporting facilities
 Mismanaged chemical or oils 
 See visible mercury beads >2 tablespoons
 Looking for a sucker to take your problematic site



Cost Reimbursement
Hazardous 
Substances 
 Up to $25,000 per incident
 Must involve CERCLA hazardous 

substances
 Local, County, Tribal government only

Oil
Multiple options 

through US Coast 
Guard



Contact Info
Brad Martin
EPA On Scene Coordinator
Martin.Bradley@epa.gov
Cell (206) 940-0817

mailto:stanfield.brooks@epa.gov
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