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• Clothing made from fabrics that self-extinguish.

• Fabrics may be natural or synthetic Designed to limit (not eliminate) 
burn injury.  

• Everyday fabrics can ignite, burn and possibly melt when exposed to 
an electric arc or flash fire, cotton, polypropylene, acetate, polyester, 
nylon – this will increase the extent of a worker’s injury.

What is Flame Resistant Clothing?



Knowing your hazard and/or hazards by conducting a hazard assessment and 
matching the appropriate regulations and standards.

1910.132 (d) (1)  - The employer shall assess the workplace to determine if 
hazards are present, or are likely to be present, which necessitate the use of 
personal protective equipment (PPE).  If such hazards are present, likely to be 
present, the employer shall:

1910.132(d)(1)(i)
Select, and have each affected employee use, the types of PPE that will protect the 
affected employee from the hazards identified in the hazard assessment;

1910.132(d)(1)(ii)
Communicate selection decisions to each affected employee; and,

1910.132(d)(1)(iii)
Select PPE that properly fits each affected employee

HOW DO YOU KNOW IF YOU NEED FR:     1910.132
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Hierarchy of Controls

Separate doors 

Mirrors 

HVSA 
FR

No Pedestrian traffic

Motion sensor 

Training

HAZARD Example:  Visibility & Flash Fire Hazard



OSHA cited both companies for failing to ensure that employees wore High-Visibility vests while working at night



Arc Flash Incident – Chicago April 18, 2004





Burn Injury Costs

Burn treatment requires approx. 

1.5 days hospitalization per % burn

Average hospitalization is 19 days, 

at costs exceeding $25,000/day

Total hospitalization cost typically ranges from 
$200,000 to $750,000, with many 

over $1,000,000 USD

Lifetime Costs can exceed $10,000,000.00



Burn Injury – Chances of Survival
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CONSEQUENCES OF USING THE WRONG PRODUCT



OSHA General Duty Clause – OSH Act 1970

Is it employer’s responsibility to choosing FR?

SEC. 5. Duties

(a) Each employer --

(1) shall furnish to each of his employees employment and a place of 
employment which are free from recognized hazards that are causing or are 
likely to cause death or serious physical harm to his employees;



In the Oil & Gas industry, which includes exploration, drilling, field services, refinement, and chemical 
production, the primary known hazard is flash fire, a rapidly moving flame front that expands through 
diffuse fuel without creating blast pressure.

NFPA® 2112 and NFPA® 2113 are the “go-to” industry consensus standards that address flash fire. 
NFPA® 2112 lays out the standards that FR garments must meet in order to enter the market (covering 
everything from the capabilities and characteristics of the fabrics, to construction of the garment, the 
types of closures to be used, and comfort). NFPA® 2113 focuses on how organizations and employers—
as well as individual wearers—should choose the correct garment based on certain criteria.

Once they have identified their hazard and determined that FR is necessary, safety managers can 
identify appropriate garments based on other factors like comfort, range-of-motion, durability, and 

laundering options.

OIL & GAS – FLASH FIRE
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WHAT SHOULD BE ON A LABEL?

ASTM F1506 6.3 requires that garments should be labelled with:

6.3.1 Tracking identification code system

6.3.2 Meets requirements of Performance Specification F1506

6.3.3 Manufacturer’s name

6.3.4 Size and other associated standard labeling,

6.3.5 Care instructions and fiber content

6.3.6 Arc rating (ATPV) or arc rating (EBT).

6.3.6.1 When garments are made with a different number of fabric layers in different areas of the 
garment, the arc rating for each area shall be designated. Pockets, trim, closures, seams, labels, and 
heraldry shall not be considered as extra layers.



Garments shall be labeled with: 

6.3.1 Tracking identification code system –
Bulwark has total traceability; inspected across 
60 manufacturing touchpoints.  

6.3.3 Manufacturer’s name





6.3.2 Meets requirements of Performance Specification F1506



ASTM F1506 6.3 requires:
Garments shall be labeled Arc rating (ATPV) or arc rating (EBT)

Value attributed to materials performance to exposure to electrical arc.

The arc rating is expressed in cal/cm2 and is derived from 

the determined value of the arc thermal performance value (ATPV) 

or energy of breakopen threshold (EBT) 

(should a material system exhibit a breakopen response below the ATPV value).

When is this helpful?
1.  Are you meeting the minimum  

2.  Layering - https://bulwark.com/Calculator

https://bulwark.com/Calculator


Hazard/Risk Categories defined……

PPE

Category Clothing Description
Req’d Min 

ATPV 
(cal/cm2)

1 Arc-rated FR shirt and FR pants or FR coverall 4 

2 Arc-rated FR shirt(s) and FR pants or FR coverall 8

3
Arc-rated FR shirt and pants or FR coverall and arc 
flash suit selected so that the system arc rating 
meets the required minimum

25

4
Arc-rated FR shirt and pants or FR coverall and arc 
flash suit selected so that the system arc rating 
meets the required minimum

40



FR/AR Layering

In an Arc Flash the threat of break open is real (the AR 
garment reaches it’s performance threshold and begins to 
fail exposing either the naked skin or the light weight Non 
AR undershirt to thermal energy causing injury or worse 
potential ignition adding to the injury.

FR/AR Base layers buy into the overall goal of your AR 
Clothing program which is to minimize injury. 

Baselayers also eliminates the two major problems:

1. Meltable under garments and 

2. the need to police underwear



Why is it necessary to have proper AR/FR PPE?

Arc-rated clothing protects the wearer from burn injury 
in two distinct, measurable ways!

1.  The first is the thermal barrier the fabric provides.

2.  The strength of the fabric’s ability to remain intact and not 
break apart when hit with an arc.



NFPA70E Annex M - Total System Arc Rating.

M.3.1 The total system arc rating is the arc rating obtained   when all 
clothing layers worn by a worker are tested as a multilayer test 
sample. 

M.3.2 It is important to understand that the total system arc rating 
cannot be determined by adding the arc ratings of the individual 
layers. 

The only way to determine the total system arc rating is to conduct a 
multilayer arc test on the combination of all the layers assembled as 
they would be worn.



ANSI 107-2015

FR LABEL “NOT FR”
- Must state that garment meets 

ANSI 107-2015

- Must contain pictogram showing HVSA 
type Type R, Type O, Type P

- If FR, must include specific standard 
used to evaluate flame resistance
• ASTM1506, 2733, 1891
• NFPA 1977, 2112

- If not FR, must state “Not FR” and site 
ANSI 107-2015 standard

FR: ASTM F1506

ATPV 9.0 cal/cm2

Hi-Viz FR Labels



6.3.5 Care instructions & fiber content
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1. Do not use any kind of bleach or peroxide

2. Do not use any additive that could build up and impede FR performance

3. Wash FR/AR garments separately

4. Turn FR/AR garments inside out to help color retention and preserve appearance

5. Use liquid detergent for best results

6. Avoid the hottest temperature to reduce the impact of shrinkage 

7. For tough stains, soak garments in liquid detergent or non-bleach, non-peroxide  
pre-wash stain removers

8. For even tougher stains, Bulwark® FR garments may be dry cleaned

9. Tumble dry on low setting and do not over dry

10. Rewash garments with lingering odor.

CARE LAUNDRY TIPS
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WHAT CAN YOU USE?
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IMPORTANT TO READ THE LABEL – DO NOT USE -
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SOILED GARMENTS

Discoloration/stains alone are not 
an indicator of reduced protection.

Monitor the accumulation of 
secondary accelerants on your 
garments throughout the day.

After laundering make sure 
accelerants are removed. SNIFF!!

Rewash the garment until the odor 
is gone. 
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Beyond proper cleaning, the efficient and safe care and maintenance of FR 
depends on regular and thorough inspection along with appropriate repair 
and/or replacement. 

Regular inspections should look for: 

Correct fit - shrinkage can cause a garment to fit too tightly

Garment integrity - this means tears, rips, loose seams, holes, etc.

Stains - particularly the oily, sticky, or smelly ones.

REPAIRING OR REPLACING
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REPAIRING OR REPLACING

Repairs must be made with fabric and findings that match the 
protection level of the original garment.

Garments that cannot be safely repaired must be removed from service.



Solving problems that plague FR
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1910.132(b)

Employee-owned equipment. Where 
employees provide their own protective 
equipment, the employer shall be 
responsible to assure its adequacy, including 
proper maintenance, and sanitation of such 
equipment.



The definition exists in the Annex and is not a part of the requirements of this NFPA document but is included for 
informational purposes only. This annex contains explanatory material, numbered to correspond with the applicable 
text paragraphs.

DOES SIZE OF LOGO MATTER?

Annex A Explanatory Material

N A.7.1.2.1 If non-flame-resistant emblems are attached to the exterior 
of a garment, the maximum number should be five with no individual 
emblem covering an area greater than 103 cm2 (16.0 in.2) or total area 
from all these emblems covering an area greater than 258 cm2 (40 in.2).



Property of Bulwark, not for reproduction without written permission

INHERENT VS TREATED

Even though the most popular FR garments worn today utilize a 
combination of the 3 engineering methods, the terms remain:

Inherent:  With slight variations, the consensus definition is “by its very 
nature, as a core property,” it’s FR without any additional finishing.

Treated:  Refers to chemical engineering that imparts FR properties not 
previously present.

Originally, these terms were meant to differentiate permanent FR 
properties from FR chemical applications that eventually wore out.



LOOK A LITTLE CLOSER - IT’S ALL ABOUT THE BUBBLES:

Microscopic imagery of a competitor's FR 
knit, using traditional ammoniated 
phosphorous-based chemistry.

iQ chemistry uses phosphorous with a higher ratio of 
nitrogen. The more nitrogen, the more bubbles form 
on char surface. More bubbles = more protection. 



G2 CHEMISTRY PROTECTS POLYESTER FROM MELTING

In un-treated iQ knit  fabric, polyester fibers  melt when 
exposed to temperatures > 250º C. 

Polyester yarn in iQ Comfort Knit stays 
intact for more stable fabric – providing 
consistent protection.



ARAMID FIBER COTTON/LYOCELL NYLON MODACRYLIC

Strength Strength Strength Strength

Thermal Stability Easy to Dye Easy to Dye Inherent Flame Resistant 

High Strength Comfortable Tough Easy to Dye

Superior Toughness Wicking Performance Strong Tough

Lower Price Lower Price Strong

Lower Price

Weakness Weakness Weakness Weakness

Poor Wicking Non-FR Non-FR High Shrinkage * low dryer

High Price Relatively Weak Meltable Uncomfortable

Difficult to Dye Lack Durability Uncomfortable

Degraded by UV Light

Nomex, Conex, Kevlar, Twaron, Technora, Kermel



Taber Abrasion Compared to CT2



Fabric delivers DURABILITY + COMFORT
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BETTER DURABILITY
LOOK BETTER LONGER

How:
• Abrasion resistance
• Color retention
• After-wash appearance

MORE COMFORTABLE
FEEL BETTER LONGER

How:
• Air Permeability
• Moisture Management
• Fabric Weight

WIN  WIN



MELTING UNDERGARMENTS

In addition to assessing the workplace for flame and 
electric-arc hazards and estimating the heat energy 
that an electric arc might expose a worker to, 
employers must ensure that the employee wears 
flame-resistant protective clothing with an arc rating 
that matches the potential threat and that won’t melt, 
ignite, or continue to burn when exposed to flames or 
electric arc heat energy.
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IMPLEMENTATION: USING PPE CORRECTLY AND 
EFFECTIVELY IN THE FIELD

Even the best PPE is pointless if workers don’t know how to correctly use the things 
that are meant to protect their lives. That’s why training and instruction in proper 
use, as well as “do’s and don’ts,” is critical to an FR program’s success. 

TRAINING
Employers implementing a PPE program are required by OSHA 1910.132(f)(1)10 and all industry 
consensus standards to provide training to each employee.

According to OSHA, each employee who is required to wear PPE should at least know when it is necessary, 
what exactly is necessary, how to don and doff and adjust it, what its limitations are, and how to properly 
care for it.

In addition to the requirement that employees be trained to use PPE properly, OSHA points to other 
specific industry consensus standards that provide even more specific details, such as NFPA® A.5.1.1.



THANK YOU

Incidents & Accidents Happen

“Street Clothing” can and does worsen injury

You Can’t Rely on “It’s Not Going to Happen to Me”

You Can Do Something About Your Clothing

DO NOT BUY USED FR 

CLOTHING

Sophia Dixon 614-546-9555


