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Introduction

For over twelve years, the author has worked extensively as an integral part of the standards
development community, leading and participating in committees that create the standards for
flame resistant clothing in use today throughout the United States. Rob has presented to hundreds
of safety leaders and countless employees at electric utilities and Fortune 500 companies
throughout the United States. Taking on a consultative role to ensure the protection of workers
against arc flash and flash fire hazards, worker safety is his priority. Recently recognized as a ten-
year participant of the ASTM F18 Committee on Electrical Protective Equipment for Workers
and named Chair of the ASTM Task Group on Home Laundering of Arc, Thermal and Flame
Resistant Garments, his work continues to have a broad impact on worker safety.

While developing standards is clearly an important start to increased worker safety on the job, it
is equally important to ensure that workers have a clear understanding of the benefits of FR
clothing. Gaining worker acceptance on the daily use of flame resistant clothing requires that
employees have a clear understanding of the inherent risk posed by work activities.

This paper provides a broad overview of statistics on employee risk of injury, illness and fatality
in select industries. This statistical data provides the backdrop for standards that address the use
of flame resistant apparel designed to protect workers. A concise overview of the existing
standards and proposed updates gives safety leaders a guide to understanding the requirements
and the steps a company must take to reduce worker risk and offer the greatest opportunity for a
safe work environment to their employees.

Clothing designed to protect against arc flash or flash fire hazards is the last line of defense
against worker injury. The need for protective apparel becomes apparent only when other safety
measures have somehow failed. In order to protect workers against the risk posed by arc flash or
flash fire hazard, it is critical that Corporate Safety takes a comprehensive view of flame resistant
apparel. It all starts with education on the risk.



The Statistics

Every day, the risk of arc flash or flash fire is present to workers in the oil, gas, utility and
electrical maintenance industries. Widely known in the FR apparel industry, and backed up by
government statistics, wearing standard work apparel increases the risk of injury and death
significantly when a worker is exposed to arc flash or flash fire.

The issue? Worker clothing made from synthetics — acetate, nylon and polyester — may ignite and
continue to burn, melting and dripping on to the skin. This significantly increases the risk of
injury sustained by the worker as compared to workers wearing flame resistant clothing.

Current statistics from the US Department of Labor demonstrate the inherent risk to workers with
the highest risk of exposure to arc flash and flash fire hazards. Using the utility industry as an
example, illness and injury rates are provided.
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The incidence of fatalities paints an even more startling picture. Fatality rates from 2004 to 2006
among electric power-line installers and repairers have risen between 2004 and 2006. In 2004,
there were 30.0 fatalities per 100,000 workers; the rate increased to 34.9 fatalities per 100,000
workers among electrical power-line installers and repairers in 2006°. The impact of these
fatalities is staggering, both physically and emotionally on the employee’s family and coworkers
— not to mention the liability to the company. And, the cost of a single electrical injury can exceed
US $23 M’in first year medical plus lifetime medical costs. The cost of clothing all employees in
FR clothing offsets the cost of a single injury to a worker — and mitigates the physical and
emotional risk to employees.

The Standards: OSHA, ASTM, NFPA, NESC

The key organizations in the industry that have taken on the role of standards development are the
American Society for Testing Materials (ASTM), IEEE — which authors the National Electric
Safety Code (NESC), National Fire Protection Association (NFPA) and the Occupational Safety
and Health Association (OSHA). Combined, these organizations write the standards that
determine the flame resistant clothing worn across the US by electric maintenance, gas, oil and
electric utility workers.

Over the past few years, increasing clarity and a gradual shift toward consistency between the
standards in the proposed changes set to take effect has helped give leaders in corporate safety the
tools needed to support worker use of flame resistant clothing. The standards give guidance to
safety in determining the proper level of protection required for workers to wear to guard against
arc flash and flash fire hazards.

OSHA 1910.269 was the first on the books many years ago and was the first to establish clothing
standards for workers. It required that clothing “do no harm” to workers. NFPA 70E was next and
established minimum protection levels, requiring employers to perform arc hazard analysis to
determine the appropriate clothing for specific job functions. It really established stronger
benchmarks for worker FR apparel.

Planned changes to both the OSHA and NESC standards offer more stringent guidelines to
employers. A summary of the standards follows, along with an overview of the test methods used
to determine the level of protection provided by the FR clothing. It is important to have a clear
understanding of which work groups are covered by each standard.



Standard Industry Segment(s) Scope

OSHA CFR Electric utility workers involved in the Federal

1910.269 transmission and distribution of
electricity.

NESC Systems and equipment operated by Adopted on a state by state
utilities, or similar systems and basis; voluntary consensus
equipment, of an industrial standard. Some states
establishment or complex under the automatically adopt.
control of qualified persons.

NFPA 70E Electrical maintenance workers and National. Voluntary; has been
generation workers, except electric enforced through the OSHA
transmission and distribution, railroad, General Duty Clause.
marine and mining.

NFPA 2112 Chemical, Gas and Oil workers National.

Table 2. Summary of Standards which impact worker FR Clothing requirements.

OSHA - Occupational Safety and Health Administration
OSHA 29 CFR 1910.269 (1) (6) (iii) states:

“The employer shall ensure that each employee who is exposed to the hazards of flames
or electric arc does not wear clothing that, when exposed to flames or electric arcs,
could increase the extent of the injury that would be sustained by the employee.”

From a practical standpoint, this means that if an employee’s clothing does not melt, ignite or
continue to burn during or after an arc or flame exposure, the wearer is in compliance. This is the
only law relevant to flame resistant clothing for electrical applications for electric utility
maintenance work.

The protective apparel portions of 1910.269 are currently under review by OSHA. OSHA intends
to clarify the vague nature of the existing requirements by including the following items:

e Utilities must do hazard analysis to determine incident energy levels.

e Workers must wear sufficient clothing to reduce the incident energy level to 1.6 cal / cm2, the
point of 2" degree burn onset.

e Flame resistant clothing will be required for certain tasks.

e 100% natural fiber garments — cotton, wool or silk — will be allowed if there is a 95%
confidence level that there is a less than 10% probability of ignition at a specific incident
energy level.

e It is the utilities responsibility to ensure workers are protected from 2™ degree burns resulting
from electric arcs.

e ASTM Standards and Test methods are referenced.




NESC - National Electric Safety Code

NESC covers those utility workers that are not specified in OSHA 1910.269. NESC has recently
added a new rule — 410A3 — which is scheduled to take effect January 1, 2009 that states:

“the employer shall ensure that an assessment is performed to determine potential
exposure to an electric arc for employees who work on or near energized parts or
equipment. If the assessment determines a potential employee exposure greater than 2
cal / cm 2 exists, the employer shall require the employee to wear clothing or a clothing
system that has an effective rating not less than the anticipated level of arc energy.”’

An arc hazard analysis or tables within the standard are used to determine the arc rating of the
clothing system used to meet the specifics of the standard.

NESC is automatically adopted in many states; in addition many states have taken the action
necessary to ensure adoption. These states include: AL, AR, CT, DE, ID, KY, ME, MD, MN,
MS, NY, NC, OR, RI, SC, TX and VT®.

NFPA 70E — National Fire Protection Association

The most commonly cited standard when discussing flame resistant apparel is NFPA 70E — 2004
edition. NFPA 70E is a voluntary standard for electrical safety that includes both work practices
and protective equipment, such as FR clothing. As a national consensus safety standard, NFPA
70E is not law. However, despite the fact that NFPA 70E has not been incorporated in the code of
Federal Regulations, NFPA 70E has been cited by OSHA in cases where lack of compliance has
resulted in a workplace accident. Many leading organizations have already adopted it because it
saves lives.

From a clothing perspective, NFPA 70E breaks all electrical procedures into five categories and
assigns minimum flame resistant clothing layers and performance characteristics for each
category. NFPA 70E specifies a minimum ATPV of 4.0 cal/cm2 for shirt fabrics. NFPA 70E is
the most comprehensive guide for flame resistant clothing in use today and has already had an
impact on OSHA 1910.2609.

Test Methods

At the same time that OSHA issued 1910.269, the ASTM F18.65 Sub-Committee on Wearing
Apparel was attempting to determine, through scientific means, the thermal hazards that affect
utility workers. Through years of research, the sub-committee has released several standards and
test methods that quantify the hazards, define protection and further quantify the industry as a
whole.

ASTM D6413
Standard Test Method Flame Resistance of Textiles (Vertical Test).



This is the defining Test Method for compliance with OSHA 1910.269. Formerly FTMS 191A or
FTM 5903.1, ASTM recently adopted this Test Method. The purpose of this test is to determine
whether a fabric will continue to burn after the source of ignition is removed. Using a 12 second
Methane flame and a special testing apparatus, afterflame, afterglow and char length are
measured. If a fabric exhibits less than 2 second afterflame and 6" char length according to
ASTM D6413, it is "Flame Resistant".

ASTM D6413 is used to determine a pass/fail criteria for ASTM F1506.

ASTM F1930
Standard Test Method for Evaluation of Flame Resistant Clothing for Protection Against Flash
Fire Simulations Using an Instrumented Manikin.

This test uses a full body manikin with sensors to determine the predicted degree of burn area.
The manikin is exposed to propane gas. The burn area coming as a result of the exposure is
converted to a percentage to show the total area of predicted burn injury.

ASTM F1959
Standard Test Method for Determining Arc Thermal Performance (Value) of Textile Materials for
Clothing by Electric Arc and Related Thermal Hazards.

This is the Test Method used to calculate quantitative results for fabrics relating to how they
perform in an Electric Arc environment. The purpose of this test method is to determine how
much heat a certain fabric (or system of fabrics) will block from an electric arc before the 50%
probability of onset of second degree burns for the wearer. The amount is energy blocked by the
fabric is reported as Arc Rating.

Test results from ASTM F1959 must be reported for all garments that meet ASTM F1506.

Performance Standards

ASTM F1506
Standard Performance Specification for Textile Material for Wearing Apparel for Use by
Electrical Workers Exposed to Momentary Electric Arc and Related Thermal Hazards.

This is the governing ASTM Performance Standard for Flame Resistant Clothing. The standard
has three basic requirements:

e A sample of fabric must self extinguish with <2 second afterflame and <6" char length
according to ASTM Test Method D6413. This flammability test applies to an initial sample
and after 25 washes / dry cleanings.

e The fabric must be tested for Arc Thermal Performance according to ASTM Test Method
F1959.

e The results of the Arc Thermal Performance testing must be reported to the end user as an
Arc Rating on a garment label. A garment that meets ASTM F1506 complies with OSHA
1910.269 and typically meets the requirements of NFPA 70E as well.



ASTM F1506 is a pass/fail performance standard with requirements for reporting information not
considered for the pass/fail performance criteria. All garments that meet the requirements of
ASTM F1506 must state so on a garment label.

NFPA 2112

Standard on Flame Resistant Garments for Protection of Industrial Personnel Against Flash Fire.

NFPA 2112 is a performance standard designed to establish a benchmark performance for FR
garments exposed to flash fire. NFPA 2112 establishes specific criteria for testing garments using
the ASTM 1930 test method. It requires garments to be constructed in a size 40-RG coverall
configuration, and fitting to the thermal mannequin over 100% cotton t-shirt and briefs. Garments
are to be exposed to a 3 second burn exposure, and the total predicted body burn is measured.
NFPA 2112 establishes a pass/fail criteria at 50% body burn - fabrics or fabric systems that
achieve less than 50% predicted body burn under these conditions can be said to pass the
requirements of 2112. The standard also requires garments to be specifically labeled to state their
conformance with the testing requirements.

Note: the author, while acknowledging the benefit of consistent testing parameters to benchmark
fabrics against each other, believes that this performance standard is not adequate to predict
protective characteristics under a wide variety of conditions. Flash fires can range in duration
from almost instantaneous to more than 10 seconds, and the combustion fuel can burn at a wide
variety of temperatures. Different fabrics perform differently based on exposure duration and heat
exposure, making it difficult to use this Standard to predict protective performance for a specific
fabric against a specific hazard.

Flame Resistant Fabrics

There has been no shortage of discussion — or opinions rendered — on flame resistant fabric. And,
the debate on fabric has been particularly heated over the past two years. First, it’s important to
realize that any fabric used in the manufacturing of FR apparel must go through testing to ensure
it meets specific safety standards that have been established. The fabric or combination of fabrics
used in the manufacturing of any apparel must be arc tested to determine the rating, and labeled
according to strict standards. For example, for a lined jacket, the outer shell fabric and the inner
lining fabric must be arc tested together to accurately measure the arc rating provided by the
combined fabrics.

There are generally two categories of fabrics available:

e Inherently flame resistant fabric and
e Flame retardant treated fabric

Flame retardant treated fabrics go through the entire textile manufacturing process, and then the
finished rolls of fabric are treated with chemicals that impart flame resistant properties into the
material. Indura and Indura UltraSoft manufactured by Westex are examples of well known
treated fabrics.



Inherently flame resistant fabrics are manufactured by incorporating inherently flame resistant
fibers into the knit or weave of the fabric during the textile manufacturing process. FRMC and
Nomex are examples of inherently flame resistant fabrics.

The manufacturers of FR fabric guarantee the FR characteristics for the useful life of the garment.
Some of the most popular FR fabrics on the market are described in the following pages, with
information on wearlife and unique characteristics.

FR Modacrylic Cotton (FRMC)

FR Modacrylic Cotton is a trademark name for inherently flame resistant fabrics manufactured
from a blend of FR Modacrylic and Cotton. FRMC is an inherently flame resistant fabric, a
characteristic that cannot be degraded through laundering. It is normally perceived as the softest,
most comfortable and most breathable FR fabrics.

FRMC is available in knit and woven fabrics in a variety of colors and weights. It has an expected
wearlife of 18 to 30 months when worn and home laundered once per week. FRMC fabrics
include Modacrylic Cotton by ITI, FireWear by Springfield LLC and Valzon by Westex.

Indura

Indura is a Westex, Inc. trademark for FR 100% cotton fabrics made flame resistant through an
ammonia cure process. The process has only a minor affect on the positive characteristics of
cotton (soft hand, wear, breathability and shrinkage). The ammonia cure process is guaranteed by
Westex to ensure compliance with ASTM F1506 for the life of the garment. Indura is available in
woven fabrics in a variety of colors. You should expect an Indura garment to last 12 to 18 months
when worn and home laundered once per week.

Nomex IIla

Nomex IIla is a DuPont trademark for 93% Nomex (an aramid fiber), 5% Kevlar and 2% static
dissipative fiber fabric. It is inherently flame resistant, a characteristic that cannot be degraded by
laundering. Nomex IIla was the FR Industry Standard, but is being replaced by fabrics and blends
that offer similar protection and superior comfort characteristics. Nomex has an expected wearlife
of 36-60 months making it a top choice for laundry programs.

Protera

Protera is a DuPont trademark for an inherently flame resistant fabric. Launched in 2006, it is
generally lighter in weight for the level of protection it offers. Available in several weights and
colors, it generally offers a more wrinkle-resistant appearance after laundering, but is not known
for breathability. Protera has an expected wearlife of 24 — 36 months when worn and home
laundered once per week.

Indura Ultra Soft

Ultra Soft is a Westex, Inc. trademark for an 88% Cotton/12% High Tenacity Nylon blend made
flame resistant through an ammonia cure process. Additionally, the UltraSoft finish gives the
fabric a soft hand for comfort. Similar to Indura in most aspects, Ultra Soft wears approximately
50% longer and costs only marginally more. The ammonia cure process is guaranteed by Westex
to ensure compliance with ASTM F1506 for the life of the garment. UltraSoft is available in




woven fabrics in a variety of colors. You should expect an UltraSoft garment to last 24 to 42
months when worn and home laundered once per week.

Bringing it all Together: Worker Safety

The introduction of OSHA 1910.269 led the way as the first significant federal law that
established a framework for worker protective apparel. It was clearly just the beginning of the
development of standards designed to protect workers exposed to arc flash and flash fire hazards.

In the past five years alone, there have been significant changes to the standards that impact both
worker safety and protective clothing. And, there is a recognition that these safety standards are
here to stay.

Implementing a safety apparel program is becoming a de facto standard to protect workers
exposed to the risks associated with flash fire and arc flash hazards. Continuous innovation and
improvement in fabrics as a direct result of the growth has had a positive impact on the industry,
with a gradual increase in the style and selection of garments available.

Companies that offer their employees choice — with employees able to select products from
among many that have the appearance of ‘everyday’ workwear will have the buy-in necessary
from employees to ensure worker compliance.

The stakes could not be higher: worker safety and the prevention of injury and fatalities. In the
end, the tremendous investment in both time and money made to develop the standards and the
investment made by companies in implementing the standards will all be worth it - by saving
lives.

Bibliography

ASTM Standard D 6413, “Standard Test Method Flame Resistance of Textiles,” ASTM
International, West Conshohocken, PA, www.astm.org.

ASTM Standard F 1506, “Standard Performance Specification for Textile Material for Wearing
Apparel for Use by Electrical Workers Exposed to Momentary Electric Arc and Related
Thermal Hazards,” ASTM International, West Conshohocken, PA, www.astm.org.

ASTM Standard F 1930, “Standard Test Method for Evaluation of Flame Resistant Clothing for
Protection against Flash Fire Simulations Using an Instrumented Manikin,” ASTM
International, West Conshohocken, PA, www.astm.org.

ASTM Standard F 1959, “Standard Test Method for Determining Ignitibility for Clothing By
Electric Arc Exposure Using an Instrumented Manikin,” ASTM International, West
Conshohocken, PA, www.astm.org.



Institute for Electrical and Electronics Engineers. IEEE National Electrical Safety Code. New
York, NY: IEEE, 2006.

Institute for Electrical and Electronics Engineers. Survey Information, United States Regulatory
Commission Adoption of the IEEE National Electrical Safety Code. Piscataway, NJ: IEEE,
October 2007.

National Fire Protection Association. Standard for Electrical Safety in the Workplace. Quincy,
MA: NFPA, 2004 Update.

National Fire Protection Association. Standard on Flame-Resistant Garments for Protection of
Industrial Personnel Against Flash Fire, Quincy, MA: NFPA, 2000.

Occupational Safety and Health Administration. Electric Power Generation, Transmission and
Distribution: Electrical Protective Equipment. 29 CFR 1910.269.

Washington D.C.: OSHA, 1994.

U.S. Department of Labor, Bureau of Labor Statistics. Current population Survey, Census of
Fatal Occupational Injuries, and US Department of Defense. US DOL and US DOD, 2004,
2005, 2006.

U.S. Department of Labor, Bureau of Labor Statistics. 2006 Survey of Occupational Injuries and
llinesses Summary Estimates Charts Package. US DOL and www.bls.gov, 2007.

Wyzga and Lindros. “Health Implications of Global Electrification.” 3 International Conference
on Electrical Safety and Injury. Shanghai, PRC: 1998.

Footnotes

1 “Current population Survey, Census of Occupational Injuries, and US Department of
Defense.” Bureau of Labor Statistics, 2006, p. 1.

2 “2006 Survey of Occupational Injuries and Illnesses Summary Estimates Charts Package,”
Bureau of Labor Statistics, October, 2007, p. 1.

3 “Health Implications of Global Electrification.” p. 88.

4 “Electric Power Generation, Transmission and Distribution: Electrical Protective
Equipment.”

5 “National Electrical Safety Code,” Institute for Electrical and Electronics Engineers, 2006, p.
34.

6  “Survey Information, United States Regulatory Commission Adoption of the IEEE National
Electrical Safety Code.” pp. 1-8.



10

11

12

13

14

“Standard for Electrical Safety in the Workplace,” National Fire Protection Association,
2004, p. 34.

“Standard Test Method Flame Resistance of Textiles.” American Society of Testing
Materials, p. 1.

“Standard Test Method for Evaluation of Flame Resistant Clothing for Protection against
Flash Fire Simulations Using an Instrumented Manikin.” American Society of Testing
Materials, p. 1.

“Standard Test Method for Determining Arc Thermal Performance (Value) of Textile

Materials for Clothing By Electric Arc and Related Thermal Hazards.” American Society of
Testing Materials, p. 1.

“Standard Performance Specification for Wearing Apparel for Use by Electrical Workers
Exposed to Momentary Electric Arc and Related Thermal Hazards.” American Society of
Testing Materials, p. 1.

Ibid.

Ibid.

“Standard on Flame Resistant Garment for Protection of Industrial Personnel Against Flash
Fire,” National Fire Protection Association, 2000, pp8-15.



	CD-ROM Title Page
	2009 ASSE PDC Preview
	Copyright Notice & Disclaimer
	Foreword
	At a Glance
	Table of Contents
	Concurrent Educational Sessions
	OSHA construction Partnerships: A Case Study on the Value and Benefits
	The Sarbanes-Oxley Act for the SH&E Professional
	Mixing Water and Prevention Through Design
	Preplanning for Rescue at Height The Next Step in Your Managed Fall Protection Program
	Interpersonal Intervention for Injury Prevention: Practical Evidence-Based Strategies for World-Class Safety
	Wellness Inside: Intel's Health and Wellness Program
	Overcoming the Conflict Between Safety and Production Using Risk Management and Behavioral Safety Principles
	Systemic Incident Analysis - Using The Four-Phase Process
	Weaving a Safety, Health and Environmental Vision into the Bottom Line of the Business
	The Roles of Managers, Supervisors and Safety and Health Professionals for Maximizing Safety & Health Performance
	Positive Effects of a Fall Protection Program: A Case Study
	The ART (Assessing Risks Technique) of Injury Reduction
	The Underlying Power of an Effective Electrical Safety Program
	Engineering Principles for Safer Design
	Improving Safety Through Behavior and Gas Exposure Tracking
	Designing for Construction Worker Safety - Recent Activities and Available Resources for Designers
	The Magic of Safety Communication and Fun Safety Meetings
	The 30 Second Rules for Handling Hazardous Material Releases
	Best Practices in Ergonomics
	Protecting Critical Infrastructure and Personnel
	Global Safety and Health Briefing
	Avoiding 12 Common Mistakes in Slip, Trip and Fall Prevention
	Will Your Substance Abuse Program Manage the Risk and Defend Your Case?
	Beyond Compliance: Breaking Through to the Next Level of SH&E Excellence
	Riding the Green Wave
	Safety and Health Consultant Roles: Being the Best at Your Game
	Benchmarking - Finding Out What You REALLY Want to Know!
	The Limitations of Metal-Clad Enclosures to Protect Workers from Electrical Arc-Blast Hazards
	"COPE" & the "Rules of Engagement" - How Construction, Occupancy, Protection, Exposures and Fire-Fighting Tactics Affect the Outcome of a Fire Emergency
	Development and Implementation of Effective Driver Training Programs
	Incorporating a Rescue Plan into Your Fall Protection Program
	Introduction to Basic Scaffold Safety
	Career Success: Lessons Learned from a new CSP Salary and Demographic Survey
	Ergonomic Leadership: Motivating and Developing Ergonomic Behavior
	Effective Evacuation Planning and Preparation for Facilities
	Staying Safe While Making Money: A Discussion of the Award-Winning Safety Program
	Safe-ing History
	Objective Auditing Techniques to Control Slips and Falls in Restaurants
	EHS Management Systems: Trials and Tribulations on the Road to a Leading Indicator
	Motivating Leadership for Safety Excellence: What Really Works
	But Does It Really Work? Using Performance Technology for Safety Results
	Implementing the OSHA Voluntary Protection Program (VPP)
	Debunking the Training Myth: Why Most Safety Classes Don't Work and What to Do About It
	The Best Use of Lockout/Tagout and Control Reliable Circuits
	How Do You Provide Fall Protection in a Wind Tunnel, and Other Odd Locations?
	Reducing Stress Related Violence at 70 MPH
	La fuerza laboral latina en España y EEUU: Situación presente y programas diseñados para emjorar sus condiciones de seguridad y salud laboral
	Flame Resistant Clothing: Statistics, Standards and Safety
	Construction Can Be Hazardous to Your Health
	SH&E Metrics: From Compliance to System Improvement
	Anhydrous Ammonia - Health and Safety Issues
	Safety to the Rescue?
	Safety and the Law
	International Professional Safety Practice: A Comparison with U.S. Practice
	The World Is Not Flat... Controlling Workplace Risk
	The Aging Workplace -  It's Not Just Ergonomics, Or Will You Still Need Me, Will You Still Love Me, When I'm 64?
	Achieving Optimal Safety Results by Managing Change with Interpersonal Skills
	Creating a Safety Culture in a High Reliability Organization
	In-Vehicle Technology: Managing Crash Risk Before the Crash Occurs
	Gas Detection Technology in Confined Space
	The Competent Person: Duties for Excavation
	Assessing Best-in-Class - What Drives Superior Safety Performance?
	Proven Strategies for Implementing Change
	TSCA Chemical Recordkeeping and Reporting
	An Effective Facility Security Plan
	Designing an Emergency Management Program Utilizing Lean Six Sigma
	Hazard Awareness, Recognition, and Control: So Why Don't You Have Time to CHAT?
	NIOSH/NORA: Why Safety and Health Professionals Should Be Interested in Work Underway at NIOSH/NORA
	Emerging Issues: Navigating "UFOs": Unidentified Foreign Objects
	Foundation for Safety Excellence
	Near Miss Reporting: The Forgotten Piece for Sustainable Safety Cultures
	Continuous Safety Improvement - A Successful Case Study
	Transform Your Safety Culture: Perception Through Continuous Improvement
	Fall Protection Training: Get What You Need
	Dynamic Modeling - An Approach for theDesign of Loss Prevention Programs
	Investigating Slip, Trip and Fall Mishaps
	Effective Methods of Managing Contractor Safety to Minimize Risks and Legal Liability
	Taming the Roller Coaster—Resilience in Action
	Productive Incident Investigation of Strains, Strains and Pain
	Safe Practices for Traffic Incident Responders
	Green Beans and Ice Cream: The Definitive Recipe for Employee Engagement, Motivation and Recognition
	Health Education and Wellness for EHS Practitioners!
	Preventing and Managing Workplace Violence: An International Learning Perspective
	Identity Theft - Actions for Detection, Prevention, Redemption
	Enterprise Risk Management Profiling for H&S and Fleet Risk Managers
	Creating Sustainable Leadership Drive and Commitment for a Safety Culture
	"Your Actions Speak So Loudly I Can't Hear a Word You Said"
	Auditing Compliance with Work Permit Procedures
	The Compelling Display of Health & Safety Data to Achieve Desired Decision Making
	Teaching or Preaching... Why Stories Can Improve Safety Training
	Dust Explosion Hazard Assessment and Control
	Compressed Gas Cylinder Safety
	Qualified Person Duties to Create a Fall Protection System Meeting ANSI Z359
	Near-Misses: What Do They Mean to Management?
	Cuasiaccidentes: Qué significan para la Gerencia?
	6 ½ Simple Tools to Prove Value, Gain Cooperation and Save Lives
	@ Your Service: Greening Your Company and Creating an Environmentally Sustainable Culture
	Ergonomics Risk Assessment: Determining When, Why and How You Should Perform One
	Creating a Culture Where Employees Own Safety
	Mold Inspections - The Hurdles of the Site Professional
	Designing Safety in... and Keeping It There!
	Start Rolling the D.I.C.E. on Your Safety and Risk Management Projects
	The Essence of Safety - Do You Really Know Safety?
	Achieving Optimum Productivity from an Aging Work Force - An Integrative Behavioral-Based Injury Prevention and Wellness Program for Safety Professionals
	Increasing Our Safe Work Habits at the Beliefs Level
	YES YOU CAN... Conduct Your Own Safety Perception Survey
	No Reading or Writing Required: Safety Training Activities for Everyone
	Electrical Safety Breakdown: An Investigative Method for Electrical Events that Will Save Lives
	Fact vs. Reality: Common Myths About Driver Safety & Vehicle Crashes
	Bridging Cultural Differences
	Risk Assessment of Alternative Fuels
	Ergonomics-based Methods of Inspecting, Assessing and Documenting Environmental Sites of Injurious Falls
	Emergency Management Is Rocket Science
	Individual Fit Testing of Hearing Protectors
	Nanotechnology: Health & Safety Exposure in a Shrinking World
	Risk Management for Subcontractors
	Leading Measures of Safety Performance
	Culture: The Only Way to Get to Zero
	Separating the Wheat from the Chaff - An Analysis of Safety Management Strategies in 2008
	Training Evaluation Methods: Who, What, Why and HOW?
	A Previously Unidentified Failure Mode for Ladder-Climbing Fall Protection Systems
	Protecting Your Investment to Ensure Business Continuity
	The Bumpy Road to Success: Reducing Fleet Accidents
	Web-Based Technology: Your Competitive Advantage for Global MSDS Management
	Relational Leadership in an Electronic Age
	Managing the New Asbestos Risks: Amphiboles Minerals and Soils
	Ergonomics + Lean Manufacturing = Synergy for Workplace Improvements and Performance at Genie Industries
	Community Emergency Response: Have You Met Your Neighbors Yet?
	Adding Diversity Awareness to Your Leadership Skill Set
	Healthcare Practice Specialty Concurrent Session Forum
	Environmental Health & Safety: A Leading Influencer in Corporate Risk Mitigation Strategies
	Safety: Global Challenges, Solutions and Best Practices
	A Risk Management Approach to Public Sector Worker's Compensation
	VPP: Leaders in Safety and Health Excellence
	Safety Heroes and the Actuary's Chamber of Secrets
	I Changed a Safety Culture and It Nearly Killed Me!
	Safety Management - Benchmarking Safety through the Safety Perception Survey
	Safety Is Killing Business
	Avoiding Common PHA Mistakes
	Construction Owners Safety Blueprint
	The New OSHA Crane Safety Standard
	Surviving in the Courtroom
	International Challenges in Environmental Compliance, Auditing, and Supply-Chain Sustainability
	How to Reduce the Other Two Thirds of Your Back Pain Losses
	Creating a Safe Work Environment for Emergency Medical Service Workers
	How to Build a World-Class Manufacturing Capability: Creating a Workplace Free of Injury Must Start at the Top
	The Global Harmonization Standard--An Overview
	Applying Success Principles to Risk/Safety Management
	The Balanced Lean Sigma Scorecard
	Why Safety Efforts Fail: Four Serious, Common and Persistent Mistakes in Safety Management
	De-Mystifying Organizational Culture for the Safety Professional
	Safety Training: Compliance or Excellence?
	Upcoming Changes to ANSI Standards on Head and Eye and Face Protection
	Practical Approach to Risk Assessment and Risk Reduction
	RFID-Based Safety Management of Powered Industrial Trucks: Safety Technology that Delivers Real ROI
	Can Ergonomics Effect Efficiency and Productivity in the Construction Industry - Is It a Fallacy?
	The Safety Profession: The Challenge for the Future
	Inspiring Behavioral Change
	Call to Action! Addressing Workplace Reproductive and Developmental Hazards
	Removing the Barriers to Achieve Excellence in Global Safety Performance
	How to Plan for an OSHA Inspection
	The Art and Science of Predicting Accidents
	Improving Your Safety Performance with Intelligent Use of Data
	"When the Safety System Fails the Worker: Did We Do Our Job? A Case Study"
	The Changing Face of Safety
	Creating a Zero Incident Safety Culture: A Case Study
	Evaluating the Effectiveness of Safety Leadership Training: A Case for Evidence-Based Leadership(TM)
	The 2007 ANSI Z535 Standards - A New Era for Facility Safety Signs and Product Safety Labels Begins
	Causes of Electrical Safety Incidents
	Using Video Technology to Dramatically Improve Your Fleet Safety Results
	Comprehensive Risk Assessment: Solutions for Management Insomnia

	Fundamentals of Safety and Health Program
	Fundamentals of SH&E: Overview of Regulatory Compliance 101A
	Fundamentals of SH&E - Hazard Identification and Control 101B
	Fundamentals of SH&E - Workplace Health 101C
	Fundamentals of SH&E -Environment 101D
	Fundamentals of SH&E: Basic Risk Management 101E
	Fundamentals of SH&E - Fire Protection 101F
	Fundamentals of SH&E: Basic Safety Management 101G


	Help
	Print
	Search
	Exit

