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MESSAGE FROM THE EDITOR

Understanding the hazards of flammable liquids 
Flammable liquids are used in many workplaces for a variety of reasons. As their 
name implies, these liquids pose great hazard if not handled, used, and stored 
properly.

OSHA’s flammable liquids requirements at 1910.106 apply to employers who 
have employees who use or are exposed to flammable liquids. While the standard 
doesn’t include training requirements, any employee involved in the storage, 
transfer, use, or disposal of flammable liquids requires training under the hazard 
communication standard at 1910.1200.

Employees must know how to identify flammable liquids, understand the 
hazards posed by flammable liquids, and know what measures to take to protect 
themselves from these hazards.

This month’s Training Blueprint has an outline you can use to provide employees 
with information and training on the hazards of flammable liquids and methods to 
safely use, transfer, and store them. The Employee Handout and Quiz can be used 
to reinforce learning. ♦
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Respect the hazards of flammable liquids
Employees often handle flammable liquids such as 
solvents, paint thinners, and fuel on an everyday basis. 
Something used so often can’t be that dangerous, right? In 
reality, these are some of the most hazardous chemicals 
workers are exposed to.

Overview
There are no training requirements in OSHA’s standard 
on flammable liquids (1910.106), but employees do need 
training on the hazards of these chemicals to meet the 
requirements of the hazard communication standard 
(1910.1200).

Specific training requirements
1. Identify the flammable liquids your employees use.
Employees handle flammable liquids every time they 
fill their car’s gas tank, thin paint with turpentine, 
or start a barbecue with lighter fluid. At work, 
flammable liquids are used as solvents, 
cleaners, fuels, processing aids, and 
raw materials — sometimes in large 
quantities.

An easy way to identify flammable 
liquids is the flame symbol pictogram 
on the container label. The safety data 
sheet (SDS) will have information on fire 
and explosive hazards and will list any special 
handling and storage precautions.

TRAINER’S NOTE: Ask trainees to list the flammable liquids 
they use.

2 . Explain the hazards .
Flammable liquids evaporate to produce vapors that can 
fuel a fire. The risk depends on the physical properties of 
the liquid, such as its flashpoint, flammable limits, vapor 
pressure, and vapor density. Information on these physical 
properties is found on the chemical’s SDS.

Other hazards from working with flammable liquids can 
include combustion (explosion) and health hazards from 
fumes/displaced oxygen or skin exposure.

3 . Describe how vapor density helps indicate the 
hazards .
The value for vapor density indicates whether the vapors 
are heavier or lighter than air. The SDS may show the 
value for vapor density as greater than, or less than 1 

(where 1 = the density of air). Many flammable liquids 
have a vapor density value that is greater than 1. This 
means flammable vapors can spread out and settle in low 
areas if there’s poor ventilation. If the vapors spread to an 
ignition source, such as a spark from a motor or an open 
flame, there could be a fire. The flame will flash back to 
the source of the vapors.

4. Describe how values for vapor pressure and 
flashpoint are used.
The value for vapor pressure indicates how much vapor 
builds up over the surface of the liquid as it evaporates. 
A liquid that evaporates quickly has a higher vapor 
pressure than a liquid that evaporates slowly. Flammable 
liquids that give off a lot of vapor quickly can ignite more 

easily than liquids that have lower vapor pressures. 
Of course, if the temperature increases, the rate of 

evaporation increases too.

The value for flashpoint lets you know if a 
liquid is flammable. The flashpoint is the 

lowest temperature at which a liquid 
gives off enough vapor (in a test 

chamber) to form an ignitable mixture 
with air near the surface of the liquid.

Flammable liquid means any liquid having 
a flashpoint at or below 199.4°F. Flammable 

liquids are divided into four categories:

Category 1, the most hazardous, includes liquids 
having flashpoints below 73.4°F and a boiling point at or 
below 95°F.

Category 2 includes liquids having a flashpoint below 
73.4°F and a boiling point above 95°F.

Category 3 includes liquids having flashpoints at or 
above 73.5°F and at or below 140°F. When a Category 3 
liquid with a flashpoint at or above 100°F is heated for use 
to within 30°F of its flashpoint, handle it the same as a 
Category 3 liquid with a flashpoint below 100°F.

Category 4 includes liquids having flashpoints above 
140°F and at or below 199.4°F. When a Category 4 
flammable liquid is heated for use to within 30°F of 
its flashpoint, handle it the same as Category 3 liquid 
with a flashpoint at or above 100°F. When liquid with a 
flashpoint greater than 199.4°F is heated for use to within 
30°F of its flashpoint, handle it the same as a Category 4 
flammable liquid.

TRAINING BLUEPRINT — FLAMMABLE LIQUIDS
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TRAINER’S NOTE: Provide examples from the SDSs of the 
chemicals your employees use.

5. Explain how to use flammable limit values.
Inside of an internal combustion engine, gasoline vapor 
and air combine to create an explosive mixture that’s 
ignited by a spark. There must be the right mix of 
gasoline vapor and air. A mix that is too rich (too much 
gas) or too lean (too little gas) will not burn. The values 
for upper and lower flammable limits (also called upper 
and lower explosive limits) are given as a percentage 
of vapor in air. For example, the upper flammable limit 
(UFL) or gasoline is about 7.5 percent, and the lower 
flammable limit (LFL) is about 1.5 percent. This means 
that there must be at least 1.5 percent of gasoline vapor 
in the air to support combustion; but if there’s more than 
7.5 percent, there isn’t enough oxygen available to support 
combustion.

Flammable limits are very important when flammable 
liquids are present in permit-required confined spaces. 
If the atmosphere in the space exceeds 10 percent of the 
LFL, the space isn’t safe to enter. For example, 10 percent 
of the LFL for gasoline is only 0.15 percent.

TRAINER’S NOTE: You can use an air monitor and a small 
cloth wet with rubbing alcohol to demonstrate how readings for 
percentage of LFL increase as you get closer to the source of 
the vapors.

6. Demonstrate safe handling and use procedures.
Smoking, open flames, sparks, and other ignition sources 
are not allowed where flammable liquids are in use. 
Another precaution is to only use hand tools (bung 
wrenches, screwdrivers, etc.) made of non-sparking alloys 
and non-sparking power tools (pneumatic pumps, mixers, 
etc.) where hazardous flammable vapors may be present.

Take extra precautions when flammable liquids are 
transferred from one container to another. The molecules 
of these chemicals rub together to create static electricity 
as they’re poured. The static builds up on the containers, 
and when the static discharges, the spark can ignite the 
flammable vapors. To keep the static from building up, 
the original container must be electrically grounded, and 
the receiving container must be electrically bonded to the 
original container. Wires and clips are used to ground and 
bond containers.

Liquids can be dispensed from drums by two methods: 
gravity flow for drums stored horizontally, and pump 
methods for drums stored vertically. For gravity flow, 
liquids are dispensed through self-closing valves. Self-
closing valves help prevent spills because someone must 
actively hold the valve open while the liquid flows. Place 
a can under the valve to catch spills and leaks. The pump 

method is faster, has less risk for a spill, and empties the 
drum almost completely.

Employees should only take out as much of the liquid as 
they need for the job. This lessens the amount of vapors 
given off and reduces the fire risk. It also minimizes 
waste and can prevent a chemical reaction or explosion. 
Pouring extra liquid back into the original container can 
contaminate the supply, and if the flammable liquid is also 
an oxidizer or is otherwise reactive, the contaminants can 
trigger a hazardous chemical reaction. Employees should 
always put flammable liquid containers back into proper 
storage when they’re finished with them.

Use the liquids in areas with adequate ventilation. 
Personal protective equipment including eye and face 
protection, chemical-resistant aprons or protective 
clothing, gloves, and boots may be needed.

Never pour waste flammable liquids into a drain or sewer. 
Waste flammable liquids are hazardous and they need to 
be collected and stored for proper disposal. Wet rags give 
off a lot of vapors, and they can spontaneously combust. 
To prevent this, use specially designed waste cans with a 
self-closing lid to hold used rags.

TRAINER’S NOTE: Demonstrate how to handle flammable 
liquids.

7. Outline safe storage procedures.
Keep all containers closed when they’re not being used. 
Only certain types and sizes of containers can be used 
to store flammable liquids. Usually these are metal 
containers, however, some types of plastic containers have 
been approved. Safety cans have self-closing lids and 
flame arresters.

OSHA sets limits on the amounts of flammable liquids 
that can be stored outside of protected areas. One type of 
protected storage is the flammable liquid storage cabinet.

Another type of protected storage is the specially 
designed inside storage room. It meets OSHA’s 
specifications for ventilation, fire protection, wiring, 
capacity, and the arrangement of stored items. When a 
drum of flammable liquid is placed into storage, the bung 
cap should be replaced with a drum vent; this prevents 
pressure build-up if the drum is exposed to excessive 
heat. ♦

TRAINER’S NOTE: Take trainees on a tour to show them 
where and how they are to store the flammable liquids they 
work with.

Key to remember: Following safe handling and 
storage procedures for flammable liquids can reduce 
the risk of injury or fire in the workplace.



NAME:             DATE:            
December 2021 Copyright J . J . Keller & Associates, Inc . 5

Employee Handout — Plan ahead when you handle flammable liquids
As flammable liquids evaporate, their 
vapors can ignite and start fires. The 
vapors are often heavier than air, and they 

can build up and spread over a wide area. 

Fires that are fueled by flammable liquids spread 
quickly and are very dangerous. Learn how to safely 
handle and store these chemicals to control the risk.

Snuff out ignition sources
Smoking isn’t allowed where these liquids are used, 
but watch for other ignition sources, too. Electric 
motors can spark, welding and cutting operations have 
open flames, and equipment can have hot surfaces.

Even hand tools can make sparks. Use bung wrenches 
and other hand tools made from non-sparking alloys, 
and use non-sparking power tools (pneumatic pumps, 
mixers, etc.) when you work with flammable liquids.

Keep in mind that other employee actions can impact 
the environment so it is important to keep an eye on 
other activities in the area.

Handle with care
Keeping containers closed when they aren’t in use 
keeps the liquids from evaporating and helps prevent 
spills.

Static electricity (an ignition source) can build up on 
the containers when you pour flammable liquids, but 
you can control the hazard by following grounding 
and bonding procedures. Use a grounding wire to 
drain the static from the original container and use 
a bonding wire to electrically connect the receiving 
container to the original container.

Use only approved and labeled containers, such as safety cans, when the chemicals aren’t in their original containers. 

To lessen the chance for a spill, only take out what you need for the job. Make sure there is adequate ventilation in the 
area.

Put the containers back into protected storage (a flammable liquid storage cabinet or a specially designed storage room) 
when you’re finished with them. Collect waste liquids for proper disposal — never pour them down a drain. ♦

Quiz — Plan ahead when you handle flammable liquids
For each question, show if you think the statement is True or False.

1. Static electricity builds up when the liquid is heated. True False

2. Flammable liquid vapors are often heavier than air. True False

3. Never pour flammable liquids into a safety can. True False

4. Grounding and bonding help drain condensation on the drum. True False

5. A flammable liquid container is protected storage. True False 
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OSHA intends to restore e-submit requirement for Form 300, 301
OSHA intends to issue a proposal to amend its 
recordkeeping regulation to restore the requirement 
to electronically submit information from the Form 
300 (Log of Work-Related Injuries and Illnesses) and 

Form 301 (Injury and Illness Incident Report) for 
establishments with 250 or more employees which are 
required to routinely keep injury and illness records. As a 
first step, the agency has sent its electronic recordkeeping 
rule to the Office of Management and Budget (OMB) for 
review.

Under the current regulation, these establishments are 
only required to electronically submit information from 
the OSHA Form 300A (Summary of Work-Related 
Injuries and Illnesses).

OMB generally takes 90 to 120 days to review. According 
to its Spring agenda, OSHA had hoped to issue the 
proposed rule by December 2021. ♦

NEWS

HazCom the focus of new LOIs
OSHA issued five new letters of interpretation (LOIs) tied to the Hazard 
Communication Standard at 1910.1200. Three of them, dated 10/28/2020, 
3/30/2021, and 8/13/2021, answer 10 questions about safety data sheet 
(SDS) provisions, but the other two letters caught our attention.

A 4/23/2021 letter explains that a cloth-like wipe that is saturated with 
a hazardous chemical would not be considered an “article” since the 
hazardous chemical is released under normal conditions of use. 

According to a 6/23/2021 letter, OSHA says the agency cannot classify 
lithium-ion batteries. Rather, only the lithium-ion battery manufacturer 
or importer may classify them, and they may find that the battery is not 
exempted as an article. ♦

CA warehouses must disclose production quotas
On September 22, California Governor Gavin Newsom 
signed legislation that will require warehouse employers 
to provide employees with a written 
description of production quota 
expectations and any potential 
adverse employment action that 
could result from failure to meet 
quotas. The law takes effect Jan. 1, 
2022. 

Under the new legislation 
employees are not to be required 
to meet a quota that prevents 
compliance with meal or rest 
periods, use of bathroom facilities, 

including reasonable travel time to and from bathroom 
facilities, or occupational health and safety laws. Also, 

employers cannot take adverse 
employment action against an 
employee for failure to meet a 
quota that does not allow a worker 
to comply with those rights

The state’s Labor Commissioner 
will be able to issue citations and 
access worker’s compensation 
data to identify facilities where 
there are high rates of injury 
likely due to the use of unsafe 
quotas. ♦
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OSHA expands heat hazard 
protection measures
OSHA says that while many heat illnesses go unreported, 
the official data show that 43 workers died from heat 
illness in 2019, and at least 2,410 others suffered serious 
illnesses. To better protect heat-exposed workers, OSHA 
is taking steps as part of an all-of-government effort to 
protect workers and the public from extreme heat.

Pre-proposal The agency intends to issue 
an advance notice of proposed 
rulemaking on heat illness prevention 
in outdoor and indoor work settings. 
The notice, slated to be published this 
month, will initiate a comment period 
allowing for OSHA to gather data.

Enforcement 
initiative

Effective immediately, under an 
enforcement initiative, OSHA is 
prioritizing heat-related interventions 
and inspections on days when the heat 
index exceeds 80°F. On these days, 
OSHA Area Directors will dedicate 
resources in responding to heat-related 
complaints and expand the scope of 
programmed and unprogrammed 
inspections to address heat-related 
hazards. This initiative also aims to 
educate employers.

Targeting OSHA is working to formalize a 
National Emphasis Program on 
heat-hazard cases, which will target 
high-risk industries and focus OSHA 
resources and staff time on heat 
inspections. The program is intended 
to take effect before the 2022 summer 
heat season. ♦
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Question: What type of container can be used to 
store flammable liquids?

Answer: OSHA defines a “container” as any can, 
barrel, drum, or tank; however, that container must 
“approved.” OSHA defines an approved container as 
one that is “acceptable to the authority enforcing the 
code.” This would include containers allowed by the 
Department of Transportation (DOT) or containers 
that are “listed and labeled” with an approval from 
Underwriter’s Laboratory, Factory Mutual, or other 
Nationally Recognized Testing Laboratory.

Question: Do flammable storage cabinets have to 
have self-closing doors?

Answer: At 1910.106(d)(3)(ii), OSHA prescribes the 
requirements for storage cabinets, whether made 
of metal or wood. The regulation does not make 
any mention of self-closing doors nor does the 
NFPA standard on flammable liquids. However, the 
International Fire Code (3404.3.2.1.3, “Doors”) says 
of flammable storage cabinets that “Doors shall be 
well fitted, self closing and equipped with a three-
point latch.” ♦

Expert Help: Questions of the Month

Next Month’s Topic:  
Safety & Health Program 
Management

An effective safety and health program includes 
provisions for the systematic identification, 
evaluation, and prevention or control of general 
workplace hazards, specific job hazards, and potential 
hazards that may arise from foreseeable conditions.

Answers to quiz on page 5: 
1. False; 2. True; 3. False; 4. False; 5. False.
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