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This material was produced under grant number SH - 000132 - SH4 from the Occupational Safety and Health 

Administration, U.S. Department of Labor. It does not necessarily reflect the views or policies of the U.S. Department 

of Labor, nor does mention of trade names, commercial products, or organizations imply endorsement by the U.S. 

Government.

This training is not intended to replace site or company specific training on the recognition and control of hazards 

in the workplace.

Photos shown in this presentation may depict situations that are not in compliance with applicable OSHA/safety 

requirements.

It is the responsibility of the employer and its employees to comply with all pertinent OSHA/safety rules and regulations 

in the jurisdiction in which they work.

Disclaimers



Å Understanding the types and stages of fire

Å Greater awareness of fire hazards in the workplace

Å Fire prevention techniques specific to scrap recycling and MRF 

facilities

Å Fire management techniques and emergency response

Å Ways to improve your emergency response to fires

ÅTo describe solutions to the various ñreal-worldò hazard recognition 

scenarios presented to them in a group style project at the end of the 

class. 

Learning Objectives



OSHA Regulations
OSHA and YOUR Rights

Hazard Recognition: Fire Safety and Prevention



www.osha.gov

OSHA 
Title 29 Code of Federal 

Regulations
Part 1910

General Industry



It is illegal for your employer to fire you for 
contacting OSHA

Å In writing
Å In person

How to file a 
complaint:
Å By phone
Å By fax
Å Online

The complaint should be filed as soon as possible after noticing 
the hazard or lack of compliance because OSHA citations may 
only be issued for violations that currently exist or existed in 
the past 6 months.

Complaints from workers or their representatives are taken seriously 
by OSHA. OSHA will keep your information confidential.

Your Rights



www.whistleblowers.com

OSHAôs Whistleblower Protection 
Program enforces the whistleblower 

provisions of more than 
20 whistleblower statutes protecting 

employees from retaliation for 
reporting violations of various 
workplace safety and health 

concerns.

OSHA and Your Rights

https://www.whistleblowers.gov/whistleblower_acts-desk_reference
https://www.whistleblowers.gov/whistleblower_acts-desk_reference


You Have Protection

OSHA and Your Rights

ÅFiring or laying off

ÅBlacklisting

ÅDemoting

ÅDenying overtime or promotion

ÅDisciplining 

ÅDenial of benefits

ÅFailure to hire or rehire

Å Intimidation/harassment

ÅMaking threats

ÅReassignment affecting 

prospects for promotion

ÅReducing pay/hours

In the event an employee exercises the right to 
report violations, the employer may not:



With the Occupationa  Safety and Health Act of 
1970, Congress created the Occupational Safety 
and Health Administration (OSHA)

Å Assure safe and healthful working conditions for 
working people

Å Setting and enforcing standards 

Å Providing training, outreach, education and assistance

OSHAôs Mission



Hazard Recognition: Fire Safety & Prevention

Issues in the recycling industry include:

ÅScrapped batteries (thermal runaway)

ÅFluids in scrapped equipment (gasoline, diesel, hydraulic 
oil, etc.)

ÅFlammable/Combustible materials storage

ÅFire detection / protection systems

ÅGeneral housekeeping

ÅElectric circuit overloading



Hazard Recognition: Fire Safety & 
Prevention

To address these issues, we will discuss:

ÅInbound Source Control

ÅIgnition Source Control

ÅFuel Source Control

ÅExits & Walkways

ÅTraining and Drills

ÅFire Department Response



Fire Issues in Scrap 
Recycling & MRF 

Facilities

Hazard Recognition: Fire Safety & Prevention







Fires in Recycling

Removing Material from a Fire in Sheet Iron Pile Fighting Pile Fire from Above



Fighting Pile Fire as Equipment Removes Fuel
Material Handler Moving Unburning 
Material Away from Burning Material 

Emergency Response



Fires in Recycling

Fire in Waste Collection Truck Fire in Recycled Material Truck



Fires in Recycling Streams

Reaction of Lithium from Damaging a Battery



Fires in Recycling Streams

10:12 a.m. ï Fire now growing beyond control

10:15 a.m. ï Fire now beyond fighting internallySame Pile at 10:08 a.m.

Pile of Recycled Material at 10:05 a.m.



Fires in Recycling Streams

Building Loss Due to the Fire from the Previous Slide



Fire Safety & Prevention Study

49 sites visited

ÅAll regions of the US were 
covered

ÅCommodities visited
ÅMRFs
ÅMetal Recyclers
ÅTire & Rubber
ÅElectronics

Data gathered

Å25 different areas / 5 
subheadings
Å Protection Systems
Å Emergency Procedures
Å Fire Extinguisher
Å Ignition Source Control
Å General Housekeeping, 

Storage, and 
Miscellaneous



High Priority 

Deficiencies

Fire Study Preliminary Data



Deficiencies 

Identified by 

Category

Fire Study Preliminary Data



Known Cause

Fire Study Preliminary Data



Issues related to fire safety and prevention

ÅExit Routes and Emergency Planning (29 CFR 1910 Subpart E)

Exit routes

Emergency action plans

Fire prevention plans

ÅHazardous Materials (29 CFR 1910 Subpart H)

Compressed gasses

Flammable liquids

Hazard Recognition: Fire Safety & Prevention



Issues related to fire safety and prevention

ÅFire Protection (29 CFR 1910 Subpart L)

Fire brigades

Portable fire extinguishers

Fire suppression systems

Alarm systems

ÅWelding, Cutting and Brazing (29 CFR 1910 Subpart Q)

Hot Work Safety 

Torching Safety

Hazard Recognition: Fire Safety & Prevention



Hazard Recognition: Fire Safety & Prevention

Issues related to fire safety and prevention

ÅNational Codes

OSHA

NFPA

2021 International Fire Code (2021 IFC)

ÅState & Local Codes

Almost always based on national standards

Establish a working relationship with your local fire department



Hazard Recognition: Fire Safety & 
Prevention

Fire Prevention 
Planning



Fire Prevention Plan (Subpart E)

Å A list of all major fire hazards

Å Proper handling and storage procedures for hazardous 
materials

Å Potential ignition sources and their controls

Å Type of fire protection equipment necessary to control 
each major hazard

Å Procedures to control accumulations of flammable and 
combustible waste materials

Å Procedures for regular maintenance of safeguards 
installed on heat -producing equipment 

The Fire Prevention 
Plan (29 CFR 1910.39) 
must include:



The Fire Prevention Plan (29 CFR 1910.39) 
must include:

ÅThe name or job title of employees responsible for maintaining equipment to 
prevent or control sources of ignition or fires

ÅThe name or job title of employees responsible for the control of fuel source 
hazards

The employer must inform employees upon initial assignment to a job of the fire 
hazards to which they are exposed. An employer must also review with each 
employee those parts of the fire prevention plan necessary for self-protection

Fire Prevention Plan (Subpart E)
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Emergency Action Planning (Subpart E)

(29 CFR 1910.37 ï Exit Routes)

(29 CFR 1910.38 ï Emergency Action Plans)

(29 CFR 1910.39 ï Fire Prevention Plans)



Emergency Procedures

Employee training and plan review (29 CFR 
1910.38(e)

Educate employees on:

ÅTypes of emergencies that may occur at the site

ÅProcesses and materials used onsite

ÅReporting procedures in event of emergency

ÅAlarm systems, shutdown, and evacuation plans

ÅAny special hazards onsite (flammable materials, toxic 
chemicals, radioactive sources, water - reactive substances)



Emergency Procedures

Employee training and plan review (29 CFR 
1910.38(e)

Review plan with each employee

ÅWhen initial plan is developed

ÅWhen employee is initially assigned to the job

ÅWhen employeeôs actions or responsibilities under the plan 
change

ÅRe- train and practice evacuation drills



Emergency Evacuation Plans (29 CFR 
1910.38)

Emergency Action Plan (EAP) Means of Egress

Requires responsible, trained individuals who 
can supervise and coordinate activities 

An EAP will be useful only if its content is up to 
date and employees are sufficiently trained 
before an actual evacuation

Have a plan for all possible scenarios, TRAIN TO 
THE PLAN, Review and update as needed



FIRE!!! Emergency Action Plan (29 CFR 1910.38)

Fight or Flee

Choosing to evacuate the 
workplace rather than providing 
fire extinguishers for employee use 
in fighting fires will most 
effectively minimize the potential 
for fire - related injuries to 
employees



Evacuate or Fight Small Fire (29 CFR 1910.157)

A fire is the most common type of 
emergency for which small businesses must 
plan

ÅA critical decision when planning is 
whether employees should fight a small 
fire with a portable fire extinguisher or 
simply evacuate

ÅAn employee must understand the use and 
limitation of a portable fire extinguisher 
and the hazards associated with fighting 
fires. 



Evacuate or Fight Small Fire (29 CFR 1910.157)

Option 1 (29 CFR 1910.157(b)(1)

Total evacuation of employees from the workplace

Option 2 (29 CFR 1910.157(b)(2)

Designated employees are authorized to use 

portable fire extinguishers

Option 3 (29 CFR 1910.157(a)

All employees are authorized to use portable fire 

extinguishers to fight fires



Emergency Procedures

Use the acronym RACE  
for responding to fire 
emergencies:

ÅRemove  all victims

ÅAlert  responders 

ÅConfine  the fire 

ÅExtinguish  the fire



Emergency Procedures

Does Fire Prevention Plan and Emergency 

Action Plan meet regulatory Guidelines?

Are all employees trained on Fire Prevention 

Plan and Emergency Action Plan at least 

annually?

Are Emergency Drills conducted at least 

annually on all shifts with Emergency and 

Evacuation maps posted?



Hazard Recognition: Fire Safety & Prevention

Fire Suppression 
Methods 



Portable Fire Extinguishers (29 CFR 1910.157)



Class A Fire

Å"Class A fire" means a fire involving ordinary combustible 

materials such as paper, wood, cloth, and some rubber and 

plastic materials



Å"Class B fire" means a fire involving flammable or 

combustible liquids, flammable gases, greases and similar 

materials, and some rubber and plastic materials

Class B Fire



Åά/ƭŀǎǎ / ŦƛǊŜϦ ƳŜŀƴǎ ŀ ŦƛǊŜ ƛƴǾƻƭǾƛƴƎ ŜƴŜǊƎƛȊŜŘ ŜƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘ 

where safety to the employee requires the use of electrically 

nonconductive extinguishing media

Class C Fire



Carbon Dioxide Extinguishers

ÅType BC (Gases / Liquids / Greases / 

Electrical)

ÅDifferent from ABC

Not to be used on ordinary 

combustible material (paper / 

cardboard / wood)

Carbon Monoxide Fire Extinguishers 

Type ABC Carbon Dioxide



Class D Fire

ÅClass D fire extinguishers are designed 
to extinguish metal fires
ÅMagnesium

ÅTitanium 

ÅDo not ever use water on a Class D fire
ÅCan cause explosion and spread of the 

fire



Class D Fire

Type: Class D ς Metal Fires

Pressure Gauge Yes

Agent: {ƻŘƛǳƳ /ƘƭƻǊƛŘŜΣ ŎƻǇǇŜǊΣ  DǊŀǇƘƛǘŜΧƳŀƴȅ ǘȅǇŜǎΦ 

Method: Heat causes agent to cake and form a crust which excludes air and 
dissipates heat from burning metal.

Designated for: Metal powders, flakes, shavings or chips (sodium, lithium)

Placement: < 75 feet

Safety and Health 
Precautions:

Most Class D extinguishers will have a special low velocity nozzle or 
discharge wand to gently apply the agent in large volumes to avoid 
disrupting any finely divided burning materials. 





Let's take a look at the label pictured. The classification is:

1-A:10-BC

ÅThe letters represent thetype(s) of firefor which the 

extinguisher has been approved

ÅThe number in front of the A rating indicates how much 

water the extinguisher is equal to and represents 1.25 

gallons of water for every unit of one

ÅThe number in front of the B rating represents the area in 

square feet of a class B fire that a user should be able to 

extinguish

Portable Fire Extinguishers

https://www.osha.gov/etools/evacuation-plans-procedures/emergency-standards/portable-extinguishers/about#accordion-74776-collapse2


Portable fire extinguishers have two functions: 

Åto control or extinguish small or incipient stage fires

Åto protect evacuation routes 

To extinguish a fire with a portable extinguisher

Åa person must have immediate access to the 

extinguisher

Åknow how to actuate the unit

Åknow how to apply the agent effectively

Use of Portable Fire Extinguishers



Fire Extinguishers

ÅKnow the location of your fire extinguishers

ÅUnderstand basic fire extinguisher use

ÅAre they shown on maps, visually checked 
monthly, and are records kept?

ÅAre they serviced annually with records 
kept?

ÅAre they clearly identified and accessible?



1910.157 (e) Inspection, maintenance and testing
Å1910.157(e)(1)The employer shall be responsible for the 

inspection, maintenance and testing of all portable fire 
extinguishers in the workplace. 

Å1910.157(e)(2)Portable extinguishers or hose used in lieu 
thereof under paragraph (d)(3) of this section shall be visually 
inspected monthly.

http://www.osha.gov/pls/oshaweb/owalink.query_links?src_doc_type=STANDARDS&src_unique_file=1910_0157&src_anchor_name=1910.157(e)(1)
http://www.osha.gov/pls/oshaweb/owalink.query_links?src_doc_type=STANDARDS&src_unique_file=1910_0157&src_anchor_name=1910.157(e)(2)
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Hazard Recognition



Beyond the Obvious



A fire prevention and management 
plan (Plan) should focus on the fire 
triangle: 
ÅFire requires the presence of a fuel 
source, 
Åan ignition source, and 
Åa substance that supports 
combustionτusually oxygen. 

Hazard Recognition: Fire Safety & Prevention



To prevent fires, the plan should control 
or eliminate one or more of the three 
elements of the fire triangle. 

Because a Plan is site-specific, each Plan 
must address the specific fire hazards 
and firefighting equipment associated 
with that site. 

Hazard Recognition: Fire Safety & Prevention



Group Exercise 

ÅReview the pictures on the following slides

Å4 groups (randomly assigned)
ÅEach group will discuss the pictures for 5 ï 10 

minutes

ÅIdentify hazards / concerns
ÅIdentify corrective actions

ÅAssign a speaker for your group to report out



Potential Fire Hazards

59
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Potential Fire Hazards



Potential Fire Hazards



Potential Fire Hazards



ÅPotential Fire Hazards



Potential Fire Hazards



Inbound Source Control



TYPICAL INBOUND CONTROL 

PLAN: AS RELATED TO FIRE 

PREVENTION 

Sales force must be trained in the 

capabilities of the site and the 

acceptance criteria . They should 

visit the customer to review and 

audit their process. 

Inbound Source Control

If using in - house truck drivers 
to pick up loads train them in 
acceptance criteria . They 
should know what to look for as 
unacceptable material during 
loading or should inspect the 
load if already loaded into a drop 
off trailer. 

On arrival, the truck is under 
the control of the Inbound 
Load Inspector. 



Automobiles ï either prep yourself or only take from a trusted supplier you have visited. 

ÅCheck trunk for hidden items (propane tanks, heavies, other non -conforming items). 

ÅCheck markings for: 

Hybrid (multiple 12V batteries and/or fuel + electric)

PHEV (plug in hybrid)

EV (all electric vehicle)

Retail customer unloads only with the Inbound Load Inspector present. (Look for ignition sources) 

Inbound Source Control



Prohibited Materials Example



Do  you accept these?

ÅIf so, what do you train your people to 

look for on inspection?

ÅWhat concerns do you have?

ÅDo you have standard practices in 

place? 

Inbound Source Control



Thermal Runaway







Thermal runaway is a 
phenomenon in which a 
lithium - ion cell enters a 
state of uncontrollable 

self -heating

What is thermal runaway?



Thermal Event

Damage / 
Defect

Thermal 
Runaway

Propagation

How Lithium Batteries Cause Fires



Hazard 
Recognition

SIGHT

ωArcing

ωSmoke/Gas

ωFire

ωDeformity/Physical Damage

ωLeaking Fluids

SMELL
ωSweet Electrical Burning Odor

SOUND

ωBuzzing

ωPopping

ωHissing

Hazard Recognition ς Lithium Batteries



Issue for recyclers are these markings 

may be confusing to the public

Recyclers and MRFs are not destinations 

for batteries

76

Recycle Markings on Lithium Batteries



Would you know this is a battery?



Lithium Batteries in 

automatic faucets

Inbound Source Control



Tire Pressure Sensor



Lithium Batteries in Tire Pressure Sensors

80
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Why is Battery Recycling So Important?



ÅLithium Metal Batteries
Å Non-rechargable 

Á They come in the following 
sizes: 9v, AA, AAA, C, D, 
Coin/Button cell

Á Possible Markings:
Á Ψ[ƛǘƘƛǳƳΩ ƻǊ Ψ[ƛǘƘƛǳƳ ŎŜƭƭǎΩΤ 

marked as (CR###)

ÁLithium metal will react 
with water to create fire

Inbound Source Control

http://www.yourstoreonline.net/id1040603/name/large/audiovox_keyless_entry_system.jpg

http://www.google.com/url?sa=i&rct=j&q=keyless+entry&source=images&cd=&cad=rja&docid=hCmhr67bCiKAfM&tbnid=vSEA1Cbu97dtrM:&ved=&url=http://www.yourstoreonline.net/audiovox_keyless_entry_system/id1040603/product.html&ei=Vl9oUbW-NsOP2gXy54DYDw&psig=AFQjCNHBAq6R3xzktD6DQTXHONvrfnX1oQ&ust=1365881047260678


ÅLithium-Ion Batteries 
(rechargeable)
ÅRechargeable 

Á MAY Have a Battery Name 

(Lithium Ion) or Abbreviation 

(LI-ION, Li-ion, LiPo (lithium 

polymer); Button/coin Cell 

(LIR####)

Á Liquid electrolyte is 

flammable component

Inbound Source Control



Swollen batteries
ÅWhen batteries operate, a 

series of complex chemical 
reactions occur inside them

ÅOver time, these reactions 
deteriorate and change the 
structure of the battery
ÅA swollen battery is 

indicative of heat / changes 
in reactions

ÅMust be handled with care 
so it is not punctured, 
introducing oxygen



Lithium-ion battery combustion
A series of reactions cause the temperature 
within a single Lithium-Ion battery cell to rise 
rapidly:

¶ Short circuit, exposure to heat, 
improper use start the thermal 
runaway process

¶ 266°F = Electrolyte starts to 
decompose and acts as a fuel source

¶ 356°F = Cathode begins to decompose 
resulting in the release of oxygen 

¶ Depending on the length of time and 
type of reaction, temperatures can 
reach as high as 3000°F



Fire Extinguishing Methods
Class ABC: Used to 
extinguish 
combustible fires 
such as wood, 
cloth, and paper.

Water: Used to remove 
thermal energy from 
Lithium-Ion fires and keep 
them from spreading. 

Extinguishing 
Agent: 
Environmentally-
friendly mineral-
based battery 
extinguisher

Recommended by Battery Manufacturers



Watch for Lithium -Based Batteries that Show Signs of Damage Such as:

ÅSwelling

ÅSmoking

ÅLeaking 

ÅOverheating

Do NOT place damaged  lithium - based batteries in a collection box or drum. Immediately put 

them in an absorbent, non - flammable material (mineral - based extinguisher) in a cool, dry area

Handling Lithium Batteries



Damaged / smoking / 

hot or distorted 

batteries must be 

covered and separated 

from other batteries and 

flammable / 

combustible material

Handling Lithium Batteries

Cellblock Coverage Covered in Vermiculite



Storage:

Where am I going to put damaged (DDR) batteries that enter my facility?

Not designed for 

lithium -ion 

battery fires

Lithium-Ion Battery Safe Storage



Storage:

Where am I going to put damaged, defective, or recalled (DDR) batteries 

that enter my facility?

DDR batteries have different safety 

requirements from EOL batteries

DDR batteries have different shipping 

requirements from EOL batteries

DDR batteries need to be managed 

separately from EOL batteries

Lithium-Ion Battery Safety



Storage for DDR Lithium-Ion Batteries


